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Space manufacturing Techniques: A Review 

Kundan R Avchare, Amit Tarwani, Divyanshu Jain, Umesh Saini, Rajesh Purohit 

 
Department of Mechanical Engineering, Maulana Azad National Institute of Technology (MANIT), Bhopal 

 
Abstract- Space Manufacturing is the production of materials in 

the outer space, away from the atmospheric and gravitational 

disturbances of earth. The space consists of complete vacuum 

and zero gravity that can be employed for carrying out various 

manufacturing processes with much ease and greater efficiency, 

which cannot be performed on earth. In past few decades, space 

researchers and astronauts have explored number of ways in 

which space environment can be utilized by the manufacturing 

industries to greater economic feasibility. This concept is still in 

its initial stages and currently many research and experiments are 

being carried out at the International Space Station (ISS). 

       Current paper describes the process of extraction of minerals 

and manufacturing of products from available resources in space. 

Different potential products that can be obtained through space 

manufacturing are also elaborated. It has been concluded that 

feasibility of space manufacturing on large scale depends on the 

fact that how effectively challenges of cost capitalization will be 

reduced.  

 

Index Terms- space manufacturing, lunar soil, near earth objects, 

vaccum 

 

I. INTRODUCTION 

pace manufacturing is the process of production of 

commodities outside earth’s atmosphere. This involves 

collection of raw materials from earth, moon or  near earth 

objects, carrying these materials to manufacturing sites, 

processing and separating them into their pure form and then 

utilizing them for production of various products. Manufacturing 

of certain products on earth has few limitations in their 

methodology.  Factors such as gravity, air tolerance, 

contamination, wind etc. are not present in outer space. These 

factors affect extensively the processes carried out on earth. 

       Ultra clean vacuum, absence of gravity, infinite heat sink 

and endless source of energy are advantages of manufacturing in 

space. Ultra clean vacuum makes it possible to manufacture 

highly pure pharmaceutical products, crystals and alloy, which 

are impossible to produce on earth. Zero gravity and the absence 

of air turbulence facilitate the handling of very large components 

and their assembly into giant structures, which is a challenging 

feat in earthly conditions. It also provides large sink for heat 

rejection. Abundance of heat energy is available from sun. 

Potentially hazardous processes can be performed in space with 

minimal risk to the environment of the Earth or other planets. 

       The unique environment of space is employed in various 

ways to carry out manufacturing efficiently. Microgravity helps 

in controlling convection in liquids and the gasses, that is, heat 

transfer in gases and liquid by the circulation of currents due to 

the difference in the densities. This eliminates the phenomenon 

of mixing due to sedimentation. Hence diffusion is the primary 

method of material mixing and allowing immiscible materials to 

sufficiently intermixed. Microgravity also debars the use of 

supporters used for holding things like mold, etc. Surface tension 

is a contractive tendency of the surface of a liquid that allows it 

to resist an external force.  The absence of the gravity results in 

formation of perfectly round spheres of liquids as shown in the 

figure. This is helpful in applications requiring perfect liquid 

spheres, e.g. manufacturing through droplet deposition 

       Never ending shades in space aids with temperatures as low 

as reaching absolute zero. Storing of materials is easy in these 

cold shades. They can also be used for condensation of vapors in 

electrophoresis to obtain pure separated out metals. 

       Manufacturing in the space environment is expected to be 

beneficial for production of a variety of products. This process, 

in order to be self-sustaining and beneficial to society, needs to 

be economically profitable. The most significant cost is 

overcoming the energy hurdle for boosting materials into orbit. 

Once this barrier is significantly reduced in cost per kilogram, 

the entry price for space manufacturing can make it much more 

attractive to entrepreneurs. 

       Economic requirements of space manufacturing imply a 

need to collect the required raw materials at a minimum energy 

cost. The economical movement of material in space is directly 

proportional to the change in velocity required to move from the 

mining sites to the manufacturing plants. Near-Earth asteroids 

and the lunar surface have a much lower change in velocity as 

compared to launching the materials from the surface of the 

Earth to Earth orbit. 

       Significant  work has been done on space manufacturing at 

international space station and various mission conducted by 

NASA. During the Soyuz 6 mission, Russian astronauts 

performed the first welding experiments in space. Three different 

welding processes were tested using a hardware unit called 

Vulcan. The tests included welding aluminum, titanium, and 

stainless steel. The Skylab mission, launched in May 1973, 

served as a laboratory to perform various space manufacturing 

experiments. The station was equipped with a materials 

processing facility that included a multi-purpose electric furnace, 

a crystal growth chamber, and an electron beam gun. Among the 

experiments to be performed was research on molten metal 

processing; photographing the behavior of ignited materials in 

zero-gravity; crystal growth; processing of 

immiscible alloys; brazing of stainless steel tubes, electron beam 

welding, and the formation of spheres from molten metal. In 

February 1994 and September 1995, the Wake Shield 

Facility was carried into orbit by the Space Shuttle. This 

demonstration platform used the vacuum created in the orbital 

wake to manufacture thin films of gallium 

arsenide and aluminum gallium arsenide. 
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Through this review paper, concept of space manufacturing has 

been discussed in detail. Various sources of raw materials 

available for manufacturing in outer space are described. The 

advantages offered by space in processing and separation 

techniques are also reviewed. Different potential products that 

can be obtained through these techniques are also elaborated in 

the present work. 

 

II. SOURCES OF RAW MATERIAL 

       Manufacturing requires raw materials as a primary input to 

be processed and give out desired output. Manufacturing 

processes when carried out in space will also require such 

feedstock to be performed on. Since, transportation of mass from 

earth’s surface is a challenging task in terms of cost and energy. 

other alternative sources needs to be explored  to provide raw 

material discussed below- 

       1. Raw material from moon-The analysis of samples 

brought back from moon and a comparison of the physical and 

chemical processes operating on the Moon and on the Earth 

provides a basis for predicting both the possible types of material 

resources (especially minerals and rocks) and the physical 

characteristics of ore deposits potentially available on the moon 

[1]. The main mineral present on the lunar soil is Anorthite 

(CaAl2Si2O8), "Olivine" (predominantly magnesium and iron 

silicates,Mg2SiO4 and Fe2SiO4), ilmenite (FeTiO3) and pyroxenes 

(MgSiO3, CaSiO3, FeSiO3) [2]. Metals (Fe, Ti, Al, Mg and Ca) 

are found as metal oxides. Oxygen is the main constituent of all 

minerals which is mainly present in form of oxides of metals and 

non-metals (SiO2). 

       Anorthite can be considered to be a potential aluminum ore 

from which it may be economically feasible to extract the metal. 

Calcium is the fourth most abundant element in the lunar 

highland. Titanium and iron can be commercially extracted from 

ilmenite. Oxygen and silicon can be extracted from Olivine, 

Pyroxenes and Anorthosite.  
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Figure 1. Composition of Lunar Soil 
 

       2. Material from Near Earth Objects (NEO’s) - These are 

objects that have been nudged by the gravitational attraction of 

nearby planets into orbits that allow them to enter the Earth's 

neighborhood. They include a few thousand near-Earth asteroids 

(NEA’s), near-Earth comets, a number of solar-

orbiting spacecraft, and meteoroids large enough to be tracked in 

space before striking the Earth.  

       Composed mostly of water ice with embedded dust particles, 

comets originally formed in the cold outer planetary system 

while most of the rocky asteroids formed in the warmer inner 

solar system between the orbits of Mars and Jupiter. The 

composition of an NEO depends upon its origin, but almost all 

asteroids contain some free metals, Predominantly Nickel-Iron-

Cobalt ally and platinum which can be used as construction 

material. Water from asteroids is a key resource in space. Water 

can be converted to rocket propellant or supply the need of 

humans living on Earth. In addition to water, other volatiles such 

as N2, CO, CO2 and Methane exist in quantity sufficient to 

warrant extraction and utilization. The composition of an NEO 

can be determined by telescopic reflectance spectroscopy [3]. 
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Figure 2. NEO population data as of 2006[4] 

 

III. SEPARATION OF MINERALS AND EXTRACTION 

OF METALS  

       Raw materials obtained from moon or NEO’s are then 

further subjected to separation processes, which separate 

different constituents of raw material. Minerals can be separated 

on the basis of difference in their magnetic, physical, chemical, 

electrical or metallurgical property. Various processes that can be 

used in space for separation are described below. 

       Thermal Extraction of Volatiles - This process can be used 

for the extraction of Water, Oxygen, Sulphur, Carbon and other 

volatile elements. Raw material is heated in large solar ovens by 

concentrating solar energy using mirrors which evaporates 

volatile component. These volatiles are in turn refrozen (no need 

for refrigeration - just a shadow will do it in space) in tanks put 

in series such that furthest one away is coldest. So the component 

freezes in different tanks depending upon the difference in the 

freezing point[5]. 

 
Figure 3. Thermal Extraction of Volatiles 

 

       Electrolytic extraction - Electrolysis is a process which 

uses electric voltage and current to separate minerals into metals, 

oxygen, and any desired oxides. In this process, two electrodes 

are placed in molten mineral and a potential difference is applied. 

The metals move towards the negative electrode (cathode) and 

the oxygen towards the positive electrode (anode). Electrolysis 

can also be used to split up a mineral into metal oxide rather than 

pure metal, e.g., for making special ceramics. Careful selection 

of electrode voltages, currents, temperature, and optional 

additives to the melt can tune the process to extract certain 
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desired substances. Researchers have successfully electrolyzed a 

variety of synthetic lunar materials with no additives whatsoever, 

as well as by adding small quantities of salts (e.g., calcium 

carbonate, sulfides).  

       Because of the effects of vacuum on the vapor pressures of 

metals at various temperatures, metals will be liberated at the 

cathode in solid, liquid and vapor form. Aluminum, calcium, 

sodium, potassium and manganese would be in vapor form, iron 

and silicon may be liquid or solid depending on bath 

temperature, while titanium will deposit on the cathode in solid 

form."  

       Electrophoresis - Electrophoresis is defined as migration of 

charged ion in external electric field. In a solution electric current 

is passed between electrodes and is carried by ions. The negative 

electrode - cathode donates electrons and positive electrode - 

anode takes up the electrons to complete the circuit. Cations 

(positively charged ions) move toward cathode and anions 

(negatively charged ions) move toward anode due to presence of 

external electric field. 

       Now, if mineral grains (to be separated) are placed in 

between the electrodes, then they will get suspended due to zero 

gravity environment. Electric charges will pass through the fluid 

from one electrode to the other, and the minerals will collect 

electric charge. Due to the differing molecular natures of the 

different mineral types, each will accumulate a different net 

electric charge with respect to the fluid. The different minerals 

will migrate through the fluid to a certain position between the 

two walls and between other types of minerals of higher and 

lower "isoelectric" values. Each type of mineral will form a plane 

of material parallel to the two walls and parallel to planes of the 

other mineral types. 

       Electrophoresis on Earth is limited to very lightweight 

materials. When it is used, it is performed with difficulty and 

limited effectiveness because of Earth's gravity, which causes 

convection currents, as well as Gravitational settling, but in space 

it can be conveniently used as a process for separation of 

different mineral.  

 

 

 
Figure 4: Electrophoresis 

 

      Magnetic beneficiation - Grinding of the material is done in 

order to break it into smaller parts. After this streams of material 

are passed through a magnetic field to separate out the magnetic 

granules such as nickel and iron from the silicate and other non-

magnetic particles. Even after grinding some silicate particles are 

still attached to the magnetic particles, impact grinders and 

repeated cycling is used to separate out all silicate particles and 

obtain a pure form of nickel-iron particles [1].  

      The stream of particles is dropped on magnetic drums as 

shown. The silicates and other non-magnetic particles deflect off 

from the drums whereas magnetic particles and particles holding 

magnetic grains stick to the drum and finally removed away by a 

scrapper.  

       ‘Impact grinder’ is an equipment which consists of a very 

rapidly spinning wheel that accelerates the scrapped off materials 

through the spokes and hurl forcibly on an impact block. 

Magnetic particles containing scrap attached to silicate materials 

are shattered off to free metal. Most of the shattered silicate 

particles are small enough which can be sieved away. 

      These fine particles are again passed over through a magnetic 

drum where the silicate particles get separated out from the 

magnetic particles and giving highly pure nickel iron metal.  
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      The use of this technique is dependent on the gravity. Hence, 

in order to utilize this for the separation of materials in space, an 

artificial gravity will be required which can be easily developed 

by centrifuges and of any required sensitivity. The vacuum of 

space is beneficial since no air turbulence is present that can 

disturb the stream of materials dropping on the drum. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 5. Magnetic Beneficiation 
 

Electrostatic beneficiation -                                                                                                                                                                                       
       The material will be initially sieved by screens to separate 

grains by size. Optionally, the grains of each given size can be 

passed through the appropriately sized mechanical grinders and 

sieved again for uniformity. 

       The next step is to separate the mineral grains by a process 

called "electrostatic beneficiation", which means charging them 

with static electricity and separating them by passing them 

through an electric field[6]. 

       The working principle of an electrostatic beneficiator is the 

different minerals have different electrostatic affinities, that is, 

they absorb different amount of electric charge depending upon 

their composition, and hence are deflected to different amounts 

by an electric field. After sieving by size, they are placed in 

beneficiator and passed through it number of times to obtain pure 

separated minerals.  

       Grains are dropped freely through the electric field in the 

beneficiators. Different methods are also utilized such as passing 

the grains down a ramp or putting them across rotating drums 

with certain electrostatic charge. Grains with certain affinity 

sticks to the drum and other fall to the ground due to centrifugal 

force or gravity. 

       Different minerals respond differently to different processes, 

hence, charging of grains depends on mineral to be separated. 

The grains are charged using following methods; 

1) Charging the sieve through which they are passed  

2) Charging the ramp on which they are passed. 

 

       The separated material in collected in different bins kept at 

the bottom. 

       Use of electrostatic separation in space is very efficient since 

vacuum in space means no air turbulence in the drop chamber 

and no tolerance to the electric field. No moisture is present to 

make the grains stick together. The microgravity greatly effects 

the fall of materials through the electric field, thereby greatly 

enhancing the separation. If the beneficiation is carried out in 

orbit, artificial gravity by using centrifuges can be created.  

       Floatation - Just vibrating a bed of same sized grains will 

separate mineral grains into layers fairly well based on their 

"weight" in a centrifuge or in lunar gravity. The denser grains fall 

to the bottom. 

       Pouring material into a liquid of intermediate density will 

quickly separate a desired grain by floatation, though it must be 

dried thereafter and the fluid recycled. Floatation can be fine-

tuned based on the theory discussed below. 
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In orbital space, zero gravity helps in this process, as a centrifuge 

can provide different levels of artificial gravity as different 

minerals settle at different rates[3]. 

 

IV. MANUFACTURING PROCESSES                   

       Micro Gravity and contamination free environment of space 

make it possible to perform various unique manufacturing 

processes such as Containerless processing and droplet 

deposition that can’t be done on earth’s surface. Welding and 

Cutting operations give better results when performed in space. 

Manufacturing processes that can be performed in space are 

discussed below. 

       Welding - Welding in space is very effective process for 

joining material because of zero gravity and vacuum. In addition 

to initial construction task, long term operations in space will 

require performance on maintenance task such as repair of 

micrometeoroid damage, leaking fluid line etc. These tasks will 

require welding[7]. Since no contamination is present in space, 

hence no oxidation of material will take place which result less 

porous and brittle material formation. There is no need of using 

inert gas for shielding in space. The main benefit is in the 

welding of chemically reactive metals such as titanium. Titanium 

is so reactive that it cannot be welded on earth even using an 

inert gas blanket (TIG and MIG). The only way to weld titanium 

on earth is to completely encase it in an inert atmosphere. 

       Welding in space is not a revolutionary concept. Since the 

1960s the former USSR and the United States have been 

conducting experiments in space welding. In 1969 the "Vulcan" 

automatic welder was launched on Soyuz 6 to compare three 

types of welding for potential space application: Electron beam, 

low-pressure constricted plasma jet, and consumable electrode 

(stick welding). As a result of the Vulcan project, the Soviets 

concluded that electron beam welding was the most promising 

process due to its versatility and low power consumption  

       Electron Beam Welding (EBW) is a fusion joining process 

that produces a weld by impinging a beam of high energy 

electrons to heat the weld joint. EB welding requires only an 

electron gun and a source of electricity for the fusion .It can weld 

massive thicknesses and works BEST in a vacuum.  

       Friction stir welding also possesses a great potential to be 

used in space as a joining process. It is a solid state welding 

process where a machine rotates, plunges, and then traverses a 

special shaped FSW Tool along a joint to form a weld. The 

rotation action and the specific geometry of the FSW tool 

generates friction and mechanical working of the material which 

in turn generate the heat and  the mixing necessary to transport 

material from one side of the joint line to the other[9]. Friction 

stir welding results in ductile and strong joint and it is almost 

perfect for space application. There is no splatter, it is utterly 

insensitive to the atmosphere and can weld thick or thin pieces at 

excellent production rates. 

 

 
Figure 6. Electron beam welding: (a) process; (b) keyhole 

 

 

Figure 7. Friction Stir Welding 

 

       Powder metallurgy - Powder metallurgy is the process of 

blending fine powdered materials, pressing them into a desired 

shape or form (compacting), and then heating the compressed 

material in a controlled atmosphere to bond the material 

(sintering). The powder metallurgy process generally consists of 

four basic steps: powder manufacture, powder blending, 

compacting, and sintering. Lubricants may be required to 

separate pressed parts from the die. The absence of atmosphere 

in space prevents the formation of oxides or other contaminating 

layers on the powders and thus may promote the formation of 

high quality parts. 

       An alternating process for forming object of metals is to 

compress and heat a metal powder in a mould. Iron powder 

derived from the metal in lunar soil or from byproducts of 

oxygen extraction may be molded in this manner for small 

manufactured items. 
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Figure 8.  powder metallurgy 

 

       As shown in figure 8 we use three ways in which the 

technique might be used. A metal powder and a binder powder 

are formed into “clay” and extruded. This clay is then used solid 

forms in a mold to shape intricate internal structures by molding 

metal powder around a meltable form, or to make complex 

shapes ,which are then treated .Similar techniques could be used 

for ceramics.  

       Cutting in Space - Machining in space can be done either 

by electron beams or particle beams [5].Electron beam 

machining involves a highly energized and focused beam of 

electrons heating the metal and vaporizing it. It uses a cathode of 

titanium or tantalum to produce free electrons and a pattern of 

electrostatic and magnetic fields to focus the beam at a spot. 

Vacuum is favorable for this process since the collision of 

electrons with air molecules and the oxidization of cathode is 

minimized. Since there is no mechanical contact between tool 

and work piece the process is favorable in space as there is no 

tool wear and no occurrence of “cold welding” between tool and 

work piece – which can be a problem with other conventional 

machining processes [11]. Particle beam and ion beam 

machining processes are similar processes which use neutral 

particles or charged ions in a similar setup to for machining. 

Figure 9 shows the schematic diagram for such a setup. The 

electron beam generated from the cathode is first focused by the 

focusing coil and then deflected by the deflecting coil to a 

particular point in the workpiece where machining is to be 

performed. 

 

 
Figure 9. Electron Beam Machining [12] 

 

       Containerless Processing - The virtual absence of 

hydrostatic pressure in microgravity allows liquids to be confined 

solely by their surface tension without any contact with the 

container walls eliminating contaminants that may be introduces 

by these walls and thus giving ultrapure materials. This is an 

important process for materials prone to corrosion in the melt. 

Elimination of container-induced nucleation also permits melts to 

be deeply undercooled before solidification thus offering 

possibility of studying homogeneous nucleation and 

solidification of undercooled melts. Such solidification can be 

extremely rapid and may produce unique microstructures or 

amorphous phase in metals. The range of glass formation may be 

extended to borderline glass formation systems, which may result 

in new glasses with unusual properties formed by melts confined 

only by surface tension having perfectly pristine surfaces 

undamaged by grinding or other shaping processes [13]. 

       A metal sample was processed by TEMPUS (Tiegelfreies 

Elektromagnetisches Prozessieren Unter Schwerelosigkeit), an 

electromagnetic levitation facility developed by German 

researchers and flown on the IML-2 and MSL-1 and 1R Spacelab 

missions. Electromagnetic levitation was used to form a spherical 

sample of 1 cm (2/5 inch) in diameter (Figure10) [14]. Acoustic 

levitation is another technique being developed for the 

manipulation and control of melt in case of non-magnetic 

material [15].These techniques can be used to position the melt 

in enclosures for zone melting, casting, and crystal growing, 

casting of composites and casting materials with dispersed voids. 
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Figure 10. Sample from TEMPUS 

 

       3-D Printing - Also known as “additive manufacturing” is 

the process of making 3-dimensional objects of virtually any 

shape from a digital model. It is achieved by an additive process 

where successive layers of material are laid down in different 

shapes. Since there is no wastage of material as in other 

“subtractive machining” processes much energy can be saved in 

transportation of raw materials from their sources.  Also, 

microgravity is favorable for 3-D printing since gravity has 

adverse effects on the process of layer formation. Currently, 

NASA is conducting tests for sending a 3-D printer to ISS where 

it will be useful in making basic items such as hand tools and 

other “on demand” complicated devices. Rocket parts made by 3-

D printers have passed tests on high temperatures.  A printer that 

can print food items is also being developed. This will provide 

food for long manned missions and future space colonies.  

       Vapor and Droplet deposition-Vapor and droplet 

deposition comes under additive manufacturing. This technique 

is used to build solid parts by deposition of layers of materials on 

over the other.   

       Droplet-based manufacturing (DBM) processes are 

promising production techniques for metallic pans and coatings 

with unique properties. In DBM processes, molten metal droplets 

are produced and deposited onto a substrate where they solidify 

to form near-net-shapes [16]. The quality of parts formed using 

such processes depends on the precise control of droplet size, 

flux, velocity and temperature. 

       Droplet deposition is a technique for producing unique parts 

by melting metals and without using a mold. This is carried out 

by small increments of material to a structure and building it up 

into any desired shape. This process is also called as rapid 

prototyping. Droplet deposition employs a computerize system to 

move the droplet depositor. Creating a new part will require just 

reprogramming the computer. 

       Vapor deposition uses electron beam to vaporize a metal 

sheet and these vapors are sputtered off onto a mold. A magnetic 

field is employed to control and paint the mold. Parts of any 

shapes and sizes can be created with easy and purity.  

       Recent researches have showed that utilizing these 

techniques in outer space to produce various parts are very 

beneficial and efficient due to the unique environment provided 

by the space. The energy for the vaporization and melting of the 

metals can be obtained directly by solar ovens trapping rays from 

the sun using huge mirrors [5]. When Vapor deposition carried 

out on earth, oxygen hinders the process and results in 

embrittlement in the part produced, hence necessitating the 

development of special environments. In space there is no such 

need since it provides pure vacuum. Under zero gravity there is 

no need of using a supporter to support the mold and the part 

during the process of deposition. 

 

V. PRODUCTS FROM SPACE MANUFACTURING   

       Space manufacturing technique has opened a new avenue for 

manufacturing of ultrapure product that cannot be easily 

manufactured on earth. There are a number of useful products 

that can potentially be manufactured in space and result in an 

economic benefit. Research and development is required to 

determine the best commodities to be produced, and to find 

efficient production methods. Potential products that can be 

obtained from space manufacturing technique are 

semiconductors, pharmaceutical products, metal alloy and 

MEMS.   

       Semiconductors - Manufacturing of semiconductor require 

clean environment that is available in space. Mostly 

semiconductors are made from extremely pure silicon. Raw 

material (silicon) require for manufacturing of semiconductor 

can be obtained from lunar soil (Silica is the second abundant 

material found on lunar soil)[1].semiconductor can be used for 

manufacturing of large solar arrays that supply power to continue 

various operations in space.  

        Pharmaceutical products - Observation and experiments 

in space have provided crucial medical insights and 

breakthroughs, as well as revolutions in medical monitoring. 

Continued breakthroughs are to be expected, especially with 

respect to the human aging. 

       Over the last 20 years, experiments done onboard NASA's 

shuttles have proven that pharmaceuticals produced in space 

have purities far higher than any produced on Earth. The new 

medicines developed and manufactured on Space Island Stations 

and Geodes will completely change the way we treat illness. 

Lives could be saved and the pain and suffering which could be 

eliminated could become our greatest gift to Mankind's future 

[17]. 

       The products formed in the pharmaceutical industries such 

as medicine or drugs are formed easily and are free from 

contamination in space which results in high accuracy and better 

quality products. 

       The current potential products in pharmaceutical industries 

are protein crystal, bacterial growth, microencapsulation, zeolites 

and aerogels. Protein crystal is the best developed application; 

bacterial growth is faster in space whereas zeolites are widely 

used in chemical industries. Microencapsulation is widely used 
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technique on earth for delivering cells and also drugs into the 

body for medical treatment which is much efficient in space. 

Aerogels are usually made on earth but there has been research 

going how their formation differ in microgravity.  

       Metal alloys - Alloys are produced by melting and mixing 

different substances into new combinations, then cooling and 

solidifying the resulting blend. Formation of alloy is affected by 

gravity because heavier elements in alloy sink and occupy lower 

position. This is why manufacturing   alloy of varying densities 

such as gold and germanium is not possible on earth. Also, 

crystal structure of some alloy form imperfectly on earth. This 

problem can be completely eliminated by manufacturing alloy in 

space. 

VI. CONCLUSION 

       Although there is a vast scope of space manufacturing in 

various fields related to pharmaceuticals, alloy manufacturing, 

semiconductors, MEMS and space exploration as discussed in 

this paper but still it faces a challenge of cost capitalization of 

commencing such a self-sustaining facility. Once set, raw 

materials can be then mined from sources like moon and other 

near earth objects like asteroids and comets. The compositions of 

these sources have been studied by various probes in the past. 

       Raw materials which are not available on non-terrestrial 

sources pose a great difficulty  to be transferred to the orbit. 

Biggest hurdle being the substantial amount of energy required to 

boost materials into orbit. Advancements in the direction of 

reducing the energy barrier for this are required. Strategies are 

required for reuse and recycle of fragments of satellites and space 

which can otherwise be deleterious for other satellites and 

shuttles. Development of a completely self-sustaining human 

habitat in outer space is required in case of facilities with a 

human crew. Use of telecheric devices as labor is also an 

alternative but the speed-of-light constraint on communication 

needs to be worked on. 

       The resources on earth are limited and the needs of 

humankind are constantly increasing, space manufacturing can 

play a vital role in fulfilling these demands and also providing 

for technological advancements and our future space endeavors.  

 

REFERENCES 

[1] Mary Fae McKay, David S. McKay and Michael B. Duke.NASA Space 
Resource Material(VOL 3, 1992). 

[2] H.H. Kolle Pilot Production at moon base,(6-6-2000) 

[3] Marcia L Nelson, Daniel T Britt, Larry A .review of asteroid composition. 

[4]  Faith Vilas, Resource from Asteroids (MMT Observatory)2010 

[5] http://www.permanent.com 

[6] Minkang tang, Liqian wang and Zhigui Lin.A novel electrostatic 
precipitator.2013 

[7] Michael p. j. Benfield,International joint venture in space: the international 
space welding experiment.(vol 3) 

[8] http://www.sapiensman.com/tools_and_equipment/equipment_store223.php 

[9] R.Nandan,T.Debroy,H.K.D.H.Bhadeshia,Recent advances in friction stir 
welding-process weldment structure and properties,  progress in materials 
science 53(2008) 980-1023 

[10] http://upload.wikimedia.org/wikipedia/commons/c/c2/Aasm-fig4-16.gif 

[11] Sultan Fateh Shair, Jan e Ali, Muhammad Adnan Safder, Kashif Raza, Ali 
Nassem. Electron Beam Machining. 

[12] http://sumitshrivastva.blogspot.in/2011/12/machining-process.html 

[13] R.J. Naumann ,D.D.Elleman Containerless Processing Technology,1996 

[14] http://archive.org/details/MSFC-0100119 

[15] Taylor G. Wang,Acoustic Levitation and Manipulation for Space 
Applications.1976 

[16] Jung Hoon Chun, Christian H Passow & Nam P Suh,Jung Hoon Chun, 
Christian H Passow & Nam P Suh.1993 

[17] www.nasa.gov/centers/ames/cct/office/studies/admms.html 

 

AUTHORS 

First Author – Kundan R Avchare, Department of Mechanical 

Engineering, Maulana Azad National Institute of Technology 

(MANIT), Bhopal, kundanavchare@gmail.com 

Second Author – Amit Tarwani, Department of Mechanical 

Engineering, Maulana Azad National Institute of Technology 

(MANIT), Bhopal, amit.tarwani@gmail.com 

Third Author – Divyanshu Jain, Department of Mechanical 

Engineering, Maulana Azad National Institute of Technology 

(MANIT), Bhopal, divyaanshujain67@gmail.com 

Fourth Author – Umesh Saini, Department of Mechanical 

Engineering, Maulana Azad National Institute of Technology 

(MANIT), Bhopal, umeshsaini12@gmail.com 

Fifth Author – Rajesh Purohit, Department of Mechanical 

Engineering, Maulana Azad National Institute of Technology 

(MANIT), Bhopal, rajesh.purohit@yahoo.com 

.  

 

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      18 

ISSN 2250-3153  

www.ijsrp.org 

Fractal Dimensional Analysis for Retina 

V. Shanthoshini Deviha
*
, P. Rengarajan

**
, Dr. R. Jahir Hussain

***
 

 
*PG & Research Department of Mathematics, Jamal Mohamed College,Trichy, Tamilnadu  

 **Department of Mathematics Education, New Ideal College of Education, Trichy, Tamilnadu 
***PG & Research Department of Mathematics, Jamal Mohamed College,Trichy, Tamilnadu   

 
Abstract- The branching pattern of the retinal blood vessel 

system resembles fractal, a geometrical pattern whose parts 

resemble the whole. A new algorithm explains flow analysis of 

the retina in a recursive manner. The Box Counting method and 

the Sausage method are used to find out the dimensions of the 

normal and affected retina in an accurate manner. This fractal 

approach led to very promising results which improved the 

analysis of retinal diseases. 

 

Index Terms- Box-Counting method, Fractals, Retina, Sausage 

method. 

 

I. INTRODUCTION 

n this paper we describe the way of finding the fractal 

dimension for both left and right vision of normal and 

abnormal retina using images and the model of retina blood 

vessel using fractals. 

 

A.  FRACTALS 

       A fractal is "a rough or fragmented geometric shape that can 

be subdivided into various parts, each of which is (at least 

approximately) a reduced-size copy of the whole". A fractal is an 

object which appears self-similar under varying degrees of 

magnification, and also an object with its own fractal dimension. 

Fractals themselves have their own dimension, which is usually a 

non-integer dimension that greater than their topological 

dimension DT and less than their Euclidean dimension DE. Self-

similarity is the major characteristic of the fractal objects 

[3].Fractal objects and process are therefore said to display ‘self-

invariant’ (self-similar or self-affine) properties. Fractal 

structures do not have single length scale, while fractal process 

(time-series) cannot be characterized by a single-time scale. A 

suspected fractal object is examined by the box counting 

dimension. Let F be any non-empty bounded subset of R
n
 and let 

 FN  be the smallest number of sets of diameter almost   

which can cover F, the box dimension of F 
 



 log

log
limdim

0

FN
FB 


    

 

       Sausage method or boundary dilation method is very closely 

related to the Minkowski dimension. The images were dilated 

with circles of increasing diameter. As an approximation for a 

circle we once again used the boxes with pixel sizes of  

,11 ,33 1717,...,55 
 the corresponding approximated 

radius r in pixels was calculated by 

  2/1
/Ar 

 

where A denotes the area in pixels. The slope kS of the regression 

line of the double logarithmic plot of the counted pixels with 

respect to the radii give     

SS kD  2
 

The estimated fractal capacity dimension is DS. 

 

B.  HUMAN RETINA 

 
Figure-1 Human retina 

 

       Human Retina is an ultra-thin, soft and transparent sheet 

lining the inner surface at the back of the eye (like a thin light 

sensitive film), receives light and changes it into electrical 

signals which are then transmitted to the brain by the optic nerve. 

The most light-sensitive part of the retina is a tiny spot called the 

macula and this is where the vision is at its sharpest. Due to the 

laws of optics, the image formed on the retina is actually upside-

down; it is the brain which adjusts it to make it appear the right 

way up (Figure-1). Retina is the only part in the human body 

where blood vessels and their circulation observed live giving 

useful insights into many vascular processes. The pattern of 

vessels in each person is unique and this property is being 

increasingly utilized for identification through rapid retina scans 

at security points. The retinal blood vessel system resembles 

fractal which satisfies the characteristics of fractal properties [5, 

6]. Nowadays retinal diseases are spreading widely which in turn 

leads to the loss of vision too. This paper predicts the dimension 

for the normal and abnormal retina using image analysis for both 

left and right vision.   

 

I  
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II. ALGORITHM 

       The algorithm indicates the traversing of the blood flow in 

the blood vessel of the human retina in a recursive manner that 

acts a model for fractal. 

Flood-fill (node, target-vessel, replacement-vessel): 

 1. If the vessel of node is not equal to target-vessel, return. 

 2. Set the vessel of node to replacement-vessel. 

 3. Perform Flood-fill (one step to the west of node, target-

vessel, replacement-vessel). 

 

       Perform Flood-fill (one step to the east of node, target-

vessel, replacement-vessel). 

       Perform Flood-fill (one step to the north of node, target-

vessel, replacement-vessel). 

       Perform Flood-fill (one step to the south of node, target-

vessel, replacement-vessel). 

 4. Return. 

The above algorithm has been programmed and run by using 

C++ [1].  

 

III. DISTANCE MEASURE 

       Distance measure is the distance from the centre of mass to 

the perimeter point
 ii yx ,

. So the radial distance is defined as 

   22
)()()( yiyxixid 

     
i=0, 1,2,…… .N-1 

Here 
 id

 is a vector obtained by the distance measure of the 

boundary pixels. A normalized vector 
 ir

 is obtained by 

dividing 
 id

 by the maximum value of 
 id

[2]. 

       The quantitative parameters such as Area, Perimeter, 

Formfactor and Invaslog can found out using Sausage method. 

Perimeter stands for the sum of all individual perimeters of all 

individual objects in the image and was calculated 

correspondingly. 
24 perimeterAreaFormfactor 

   
)log(log FormfactorInvas 

    
 The value of Invaslog has been specially proven to be a 

strong quantitative measure for the invasiveness. 

 

IV. RESULTS BASED ON REINAL IMAGES 

       The dimension D of the retinal images have been estimated 

using Box-counting Method 
 BD

 and Sausage Method 

 sD
.The amount of invasiveness is found out by Form Factor 

and Invaslog. The above factors have been calculated for the 

normal as well as abnormal image for both left and right 

retina[4]. The table 1 and table 2 depict the dimension for normal 

retinal image and table 3 and table 4 for abnormal retinal image 

from the images given below. (Figure-2,3 and 4) 

 

 
 

Figure-2 Normal Image of Right and left retina 

                        
Figure-3 Abnormal Image of Right retina                          Figure-4 Abnormal Image of left retina 
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Table - 1. Box-Counting Method 
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0.521 

0.536 
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Table - 2. Sausage method 
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Right eye image 

 

 

Left eye image 

Area Radius sK
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Area Radius sK
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Table - 3. Box-Counting Method 
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Table - 4. Sausage method 
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468 

73.153 

43.582 

30.902 
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19.356 

16.303 
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V. CONCLUSION 

       The Box-counting method and Sausage method are analyzed 

for the normal image as well as the pathological images. The 

comparison between the two methods for the normal image as 

well as the pathological image shows us the Sausage method 

gives the affordable results. As the dimension increases the 

invasiveness also increases which can be found from the above 

tables.  
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I. INTRODUCTION 

he learning style is the manner in which a learner perceives, 

interacts with, and responds to the learning environment. 

Components of learning style are the cognitive, affective and 

physiological elements, all of which may be strongly influenced 

by a person's cultural background. A preference for learning in 

certain ways, eg through listening and conversation, or through 

formal explanation and written exercises. The way a person takes 

in, understands, expresses and remembers information; the way a 

person learns best. The channels- such as vision, hearing, 

movement, touching, or any combination of these-through which 

a person best understands and retains learning; also, 

temperament, as in an active or passive learning style or a 

reflective or impulsive. A preferential mode, through which a 

subject likes to master learning, solve problems, thinks or simply 

react in a pedagogical situation. 

        Learning styles are simply different approaches or ways of 

learning. Learning style refers to students’ preferences for some 

kinds of learning Activities over others. Characteristic 

approaches to learning and studying. Students who understand 

their own style are likely to be better learners, achieve higher 

grades, have more positive attitudes about their studies, feel 

greater self confidence and exhibit more skill in applying their 

knowledge in courses.  

 

II. OBJECTIVES 

        1. To find   the impact of learning styles of higher secondary 

students on their  Academic achievement.   

 

Hypothesis              

        There is no significant difference between Active and 

Reflective style learners         In their academic achievement. 

        There is no significant difference between Sensive and 

Intuitive style learners in  their academic achievement.  

        There is no significant difference between Visual  and 

Verbal style   learners  in their academic  achievement. 

        There is no significant difference between  Sequential and 

global style learners    in their  academic achievement.          

 

DESIGN OF THE STUDY 

        This study used the Index of Learning Styles (ILS) 

instrument developed by Felder and Solomon (1999) as its 

research tool.ILS was downloaded from the website   made 

available online from The Index of Learning Styles 

Questionnaire. Barbara A. Soloman  

www.engr.ncsu.edu/learningstyles/ilsweb.html - Cached - 

Similar. 

        The survey consists of two sections. The first section was 

the demographic survey developed by the researcher. 

Demographic survey consists of Name of the student, Name of 

the school, Gender, Standard, Locality  of the school. The study 

was conducted after obtaining permission from the school Head 

masters, class teachers, and subject teachers by the researcher. 

After getting the permission, the researcher gave detailed 

instruction to the participants and they were asked to go through 

and tick the correct response. The students were asked to score 

their inventory. They received the oral report of their styles of 

learning scores.  

        The Academic achievement mark was collected from 

respected class teacher. The reason for the data collection, 

description of the survey, number of questions; time to complete 

the survey was conveyed to the participants orally. 

 

Variables 

        Dependent variable:   Academic achievement is taken as 

dependent variable. 

         An independent variable:     Learning style is taken as An 

independent variable. 

 

Background variables 

        Gender difference, Standard, Locality of the school which 

affect the academic achievement of learners along with 

independent variable are consider ( as back ground variables) for 

the present study. 

 

Tools of research 

Learning style 

        For the present study the researcher utilized The Index of 

Learning Styles Questionnaire. Prepared by BarbaraA.Soloman 

and it is down loaded from website made available online from 

www.engr.ncsu.edu/learningstyles/ilsweb.html The Index of 

Learning Styles Inventory 

        Web-based and pencil-and-paper versions of the ILS, is 

made available on the web address <http://www.ncsu.edu/felder-

public/ILSpage.html>. 

        The downloaded questionnaire consists of 44 items under 

the following dimensions as items indicated against each. 

i.Processing        : 1, 5,  9, 13,17,21,25,29,33, 37 and 41    (11)   

items 

      All   (a)             :   Active learners 

     All   (b)              :   Reflective learners 

ii.Perception         : 2, 6,10, 14,18,22,26,30,34, 38 and 42   (11)    

items 

    All   (a)                :   Sensive learners 

T 
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    All   (b)                :  Intuitive   learners 

iii.Input                 :3, 7, 11, 15,19,23,27,31,35,39 and 43   (11)     

items 

   All   (a)                 :  Visual learners 

   All   (b)                 : Verbal learners                        

iv. Understanding   :4, 8,12, 16,20,24,28,32,36,40 and44   (11)   

items 

  All   (a)                 : Sequential learners 

  All   (b)                 : Global learners 

 

Academic achievement 

        For academic achievement, Marks obtained in quarterly 

examination (out of 1200 and converted in to 100) is considered. 

of the questionnaire.  

Samples for the study 

        Population   for the study is all the higher secondary 

students studying in government, aided, unaided schools in 

Tirunelveli educational district.The participants for this study 

considered XI and XII students  studying Higher secondary 

schools in Tirunelveli educational district. The sample consists of 

300 students. 

 

III. PROCEDURE 

Establishing validity 

        Several studies have been conducted to determine the 

reliability and validity of the ILS. The authors Felder and Spurlin 

(2005) found Cronbach alpha values  for Active-Reflective 0.60, 

Sensing-Intuitive 0.77, Visual-Verbal 0.74, Sequential-Global 

0.56. Establishment of content validity: 

        Content validity gives the logical evidence that the content 

of the items of a test is suitable for the purpose for which the test 

is designed and used. Content validity is established whether is 

adequate sampling of a given situations.  

Establishing reliability 

        According to Felder and Spurlin (2005), the test-retest 

reliability of the ILS scores is varied between .7 to.9.In the 

present study the questionnaire was given to 50 students of 

Sarah Tucker Hr. Secondary School Palayamkottai on whom 

the pilot study was made. After discussing with Guide Test –

retest method was followed by the investigator with an interval 

of 9 days. The responses was analyzed and the reliability was as 

follows. 

        Karl Pearson’s product moment coefficient correlation was 

used to find out the reliability  

 Sampling technique 

        Sample design employed is Probability based sampling in 

which each unit of the population has equal chance of being 

selected. Sampling method employed is   simple random 

selection. Samples are randomly selected for the present study. 

The investigator has taken nearly, 43%of boys’ schools, 43%of 

girls’ schools, and 14% of co-education schools as the sample for 

the present study. 

Statistics followed  

        Significant difference between two means to find the 

difference between two means and product moment correlation 

to find the relation ship  between two variables. 

 

IV. RESULTS AND DISCUSSION 

        There is no significant difference between Active and 

Reflective style learners of higher secondary school students in 

their academic achievement. 

     

 

Table1.1 

Difference in Active and Reflective style   learners of higher secondary school students in their academic achievement. 

 

      Dimensions  N Mean SD  

 

df 

Calculated 

‘t’-value 

Table value 

at 5% level 

 

Remark 

          Active 159 67.39 12.54 
 

298 
     4.22 1.97 

 

S 

Reflective 141 61.18 12.84 

Sensive 177 67.895  12.35  
 

298 
5.74  1.97 

 

S 

Intuitive  123 59.53  12.45  

Visual  181 67.21 12.62 
 

298 

4.64 1.97 

 

S 

Verbal  119 60.29 12.61 
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Correlation    between   learning style of higher secondary school students and   their academic achievement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

        1.From the above findings it is clearly inferred that the 

mean value of academic achievement of active learners is greater 

than the mean value of academic achievement of reflective 

learners. Active learners have stronger learning
 
outcomes than 

Reflective style. This may be due to their process of learning, 

that is learning by experimenting actively (through engagement 

in physical activity or discussion).They absorb information by 
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doing something with the information and discussing, applying 

or explaining the information to others. 

        2. Reflective learners lack behind active learners in 

academic achievement. Because reflective learners learn by 

thinking about a concept. They prefer to think first about the 

information and like to work alone. So they may take more time 

to study a concept than active learners. "Let's think it through 

first “ is unique to the reflective learners (Felder) who  may  not 

use a trial and error approach which is helpful for better learning. 

“ 

        3.The mean value of academic achievement of sensory 

(sights, sounds, physical sensations) learners is greater than the 

mean value of academic achievement of Intuitive learners.  

Because they may like to study facts and solve problems by 

using known methods.They like practical work, and are good to 

memorize things. They tend to like learning facts and often like 

solving problems by well-established methods and dislike 

complications and surprises. This may be the reason why they 

achieve better than intuitive learners. 

        They get lower grades in lecture courses, especially science 

courses. They ask the instructor for specific examples of 

concepts and procedures. They used to find out how the concepts 

apply in practice(Felder and Solomon,1993). But in our system 

of education, the curriculum and teaching-learning process does 

not support reflective learners. This may be the reason why the 

Sensive learning style did not make any effect on their 

achievement.  

        4.The   mean value of academic achievement of Visual 

learners is  greater than the  mean value of academic 

achievement of verbal learners. Because visual learners tend to 

be effectively perceived visual (pictures, diagrams, flow charts, 

and demonstrations) instructions. This may be possible by 

innovative technology through e-learning, CDs, computers. 

Visual learners  try to find diagrams, sketches, schematics, 

photographs, flow charts, or any other visual representation of 

course material that is predominantly verbal. They ask their 

instructor, consult reference books, and see if any videotapes or 

CD-ROM displays of the course material are available.  

        5.In most of our schools, students mainly listen to lectures 

and read material written on chalkboards and in textbooks and 

handouts. They gain understanding of material by hearing 

teachers and classmates' explanations. In the absence of oral 

explanations, the students may become bored and inattentive in 

class, do poorly on tests, get discouraged about the courses, the 

curriculum, and themselves, and in some cases change to other 

curricula or drop out of school. 

        6.The mean  value of academic achievement of sequential 

learners is  greater than the mean value of academic achievement 

of  global learner. They learn in a logical progression and small 

incremental steps. Generally they have more learning success 

because the majority of books and teaching strategies used by 

school teachers are sequential. “They learn in steps, with each 

step following logically from the previous one”(About.com. 

Learning Style).They acquire understanding of material in small, 

connected chunks.“They are able to solve individual problems 

although the overall concept eludes them. They may fill in gaps 

by consulting the teachers or references. They may relate new 

topics to things they already know. They have good analysts 

skilled at solving convergent (single-answer) problems”(Charles 

Smith,2006). 

        7. Global learners tend to learn in large jumps, absorbing 

material almost randomly without seeing connections, and then 

suddenly "getting it." They need to grasp the big picture before 

they have any chance to understand the details of the subject. But 

if their  is no picture it may difficult to them to study”(Smith). 

They may feel stupid when they are struggling to master material 

with which most of their contemporaries seem to have little 

trouble. Some eventually become discouraged with education 

and drop out (felder,2005). “Global learners who lack good 

sequential thinking abilities, on the other hand, may have serious 

difficulties until they have the big picture. Even after they have 

it, they may be fuzzy about the details of the subject. School is 

often a difficult experience for global learners. Since they do not 

learn in a steady or predictable manner they tend to feel out-of-

step with their fellow students and incapable of meeting the 

expectations of their teachers.”(Felder & Soloman,1993).  
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Abstract- Many conventional types of luting cement are available 

for the dental clinicians to choose and restore luting of ceramic 

crowns. But not all the available luting cements are ideal for all 

situations. All ceramic restorations do benefit from resin cements 

bonding to the tooth. Hence it necessitates comparing the 

bonding ability of different luting cements to ceramic and dentin. 

The main objective of this study was to compare and evaluate the 

shear bond strength of three different luting cements to both 

ceramic and dentin and then to evaluate the mode of bond failure 

by scanning electron microscopy 

 

Index Terms- Resin cements, bonding, all ceramics, shear bond 

strength, bond failure. 

 

I. INTRODUCTION 

onding between a fixed prosthesis and the supporting 

prepared tooth structure is provided by dental luting 

cements. The ideal property of luting cement includes fracture 

resistance, low solubility, and colour stability, adhesive bond to 

tooth structure, adequate working and setting time1. Charles 

Land in 1886 developed the first all ceramic crowns which was 

popular as the porcelain jacket crown. For many decades it was 

the most aesthetic full veneer restoration dentistry had to offer2. 

The clinical performance of all ceramic restorations is mainly 

influenced by the shape of tooth preparation and surface 

treatment of crown and abutment, type of luting agents and the 

adhesion between tooth structure and restorative material. 

However ceramic restorations are very brittle which results in 

debonding and fracture of the restoration3.  This can be 

compensated by increasing the bond strength with tooth structure  

       While bonding ceramic to tooth structure, two different 

interfaces need to be considered: the dentin/cement interface and 

the ceramic/cement interface. If the adhesive seal in the above 

interfaces fails, it results in micro leakage jeopardizing the  

clinical performance and longevity of the restorations, leading  to 

staining, recurrent caries, adverse pulpal response and 

postoperative sensitivity and finally the debonding of the 

restoration4. There are several variety of cements, each with 

advantages and disadvantages. Nevertheless, it is necessary to 

choose the right material from the various cements available for 

the long term service of the restoration. Hence the comparison of 

the bonding ability of different luting cements to ceramic and 

dentin is thus deemed necessary.  

The aim, purpose and objective of this study was,  

       1.  Evaluate and compare the shear bond strength of three 

different luting cements to ceramic and dentin on the universal 

testing machine.  

       2. Evaluate the mode of bond failure by scanning electron 

microscopy.  

 

II. MATERIALS AND METHODS 

       IPS Empress 2 [Ivoclar vivadent, Germany] Ceramic disc 

specimens of 3mm diameter and width of about 2mm were 

fabricated. Intact, Non carious, human maxillary premolars 

extracted were collected and stored. Theteeth were then 

sectioned at cement-enamel junction with diamond disc at 90 

degrees to long axis of the tooth and 2mm coronally to obtain 

tooth disc specimen of thickness 2mm with sufficient area of 

dentin. Plastic mounting plates (approximately 40mm X 4mm) 

with machined screw fittings were fabricated. Each pair has 

upper and lower plates. Upper plate has a bevelled area of 15mm 

in diameter and a hole of 3mm in diameter which will hold the 

ceramic disc specimen. The lower plate has a trough of about 

8mm in diameter which holds the tooth specimen. The ceramic 

disc specimens were embedded in the upper plastic plate and the 

tooth specimens embedded in lower plate with auto polymerizing 

acrylic resin (Cast don, Dreve). To standardize the cement 

thickness, a Mylar strip was interposed between the specimens. 

Thirty disc specimens of all ceramic and dentin were fabricated 

and randomly divided into three groups of 10 each named as 

Group A, B and C.  

 

GROUP A –LUTING WITH Glass ionomer cement  

       Surface of tooth specimen was treated with conditioning 

paste (proxyt paste,IvoclarVivadent,liechtenstien).Then ceramic 

and tooth specimen were luted with Type I GIC cement (Ketac 

cem glassionomer cement, 3M ESPE, USA)  

 

GROUP B –LUTING WITH CALIBRA  

       Surface of the tooth specimen was etched with 

37%phosphoric acid (Scotchbond, 3M ESPE, USA) for 15 

seconds, rinsed for 10 seconds and gently air dried. Dentin 

bonding agent (Adper Single bond,3 M ESPE,USA) was applied 

and light polymerized for ten seconds. Surface of ceramic 

specimen was etched with 9% hydrofluoric acid (Ultradent 

Porcelain Etch) for twenty seconds followed by silane 

B  
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application (Monobond S, Ivoclar Vivadent, Liechtenstien ) and 

then luted with Calibra luting cement (Dentsply, USA) and plates 

were clamped with machined screws and light cured for twenty 

seconds.  

 

GROUP C - LUTING WITH PANAVIA F2.0  

       Surface of the tooth specimen was etched with 37% 

phosphoric acid (Scotchbond, 3M ESPE, USA) for 15 seconds, 

rinsed for 10 seconds and gently air dried . Dentin bonding agent 

(Adper Single bond,3 M ESPE,USA) was applied and light 

polymerized for 10 seconds. Surface of ceramic specimen was 

etched with 9% hydrofluoric acid (Ultradent Porcelain Etch) for 

twenty seconds followed by silane application (Monobond S, 

Ivoclar Vivadent, Liechtenstein) and then luted with Panavia f 

2.0 luting cement (Kuraray, USA) and light cured for twenty 

seconds.  

 

III. TESTING PROTOCOL  

       An isotonic saline solution was prepared and all the 

specimens were immediately placed in it. The machined screws 

were removed after 1 hour. After 24 hours, the specimens of 

Group A, Group B and Group C were subjected for shear bond 

strength using Llyods universal testing machine. Shear load at 

failure was recorded in Newton’s and converted to stress in 

Megapascal. Then the fractured specimens were further 

evaluated for Scanning electroscopic examination. Specimens 

were sputter-coated with gold alloy and examined under SEM at 

20kv and the specimens were viewed and photographed at 

original magnification( x 1000).  

 

IV. RESULTS 

       The specimens were subjected to shear bond strength testing 

using universal testing machine (Llyods) (Table. I). Mean and 

standard deviation were estimated from the sample for each 

study group(Table. II).. Mean values were compared between 

different study groups by using One way ANOVA followed by 

scheffe’s multiple range procedure. In the present study , P < 

0.05 was considered as the level of significance Scanning 

electron microscopic study was done on fractured specimens and 

mode of bond failure was analyzed .The results showed that the 

Mean value in Group C (16.65 ± 0.72) was significantly higher 

than the mean values in Group A (4.76 ± 0.37) and in Group B 

(14.85 ± 0.65) (P< 0.05) . Further, the mean value in Group B 

was significantly higher than the mean value in Group A 

(P<0.05) (Table.II).  

 

 

 

 

 

 

 

 

 

 

 

TABLE - I 

Shear bond strength of three groups 

 

NO. OF 

SPECIMENS 

GROUP 

A 

(mpa) 

GROUP 

B 

(mpa) 

GROUP 

C 

(mpa) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

5.3 

4.7 

4.2 

5.2 

4.9 

4.6 

4.8 

4.2 

5.1 

4.6 

15.11 

15.46 

14.18 

14.58 

14 

14.42 

15 

14.72 

15.90 

15.20 

16.28 

17.30 

15.20 

16.70 

16.40 

16.48 

17.14 

17.40 

16.20 

17.50 
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TABLE II 

Mean, Standard deviation and Test of significance of mean values between three groups. 

 

GROUPS MEAN ± S.D P- VALUE * 

SIGNIFICANT GROUPS 

AT FIVE PERCENT 

LEVEL  

A 

B 

C 

4.76 ± 0.37 

14.85±0.65 

16.65±0.72 

< 0.0001 

Significant 

C VS A ,  

B VS  A 

 

 

V. DISCUSSION 

       The currently available most predominant highly aesthetic 

restorative material with optimal properties that can simulate the 

appearance of natural dentition is dental ceramics. Even though it 

has many advantages, ceramics are fragile under tensile strain. 

This weakness can be attributed to the presence and propagation 

of microflaws present on the surface of the material, making the 

ceramic susceptible to fracture, thereby making the cementation 

process very important for the clinical success of all ceramic 

restorations. The purpose of this study was to evaluate the shear 

bond strength of three different luting cements to both ceramic 

and dentin and then to evaluate the mode of bond failure by 

scanning electron microscopy. Due to its widespread popularity 

and usage, IPS  Empress 2 is used in this study. IPS Empress 2 is 

a lithium disilicate, heat pressed all ceramic material  

       Human premolars extracted for orthodontic purpose were 

collected. It was then sectioned and mounted on plastic mounting 

plates with machined screw fittings. Mylar strips ensured 

uniform film thickness of 40 µm5. The luting agents selected for 

comparative evaluation were Glass ionomer cement and two 

commercially available resin cements- Panavia f2.0 luting 

cement (Kuraray, USA) and Calibra luting cement (Dentsply, 

USA). Glass ionomer cements were formulated in 1976 as a 

dental restorative material and has been in major use for more 

than 30 years for increased patient acceptance. These are 

primarily adhesive cements containing acid soluble calcium 

fluoroaluminosilicate glass and aqueous solution of polyacrylic 

acid in a concentration of about 0-50 % 6. 

       Dual cured cements are found to have higher hardness values 

when compared to chemically cured cements7.The major 

advantages of resin luting agents include increased bond strength 

when used in conjunction with silane coupling agents8,9,10,, 

increases the fracture resistance of the tooth and the restoration 

itself and minimizes the microleakage due to better wettability 

and bonding to tooth structure 10.  

       In Group A (luted with GIC) – the dentin surfaces were 

surface treated with conditioning agent ( proxyt paste Ivoclar 

Vivadent,liechtenstien) to remove the smear layer and surface 

debris. Its removal results in higher bond strength of dentin 

adhesives5. In Group B and C – the dentin surfaces were first 

acid etched with 20% phosphoric acid (Gluma etch 20 gel, 

Hereaus Kulzer, Germany) to remove the mineral phase and 

increase the porosities of the tissues resulting in the formation of 

resin tags which are extension of adhesion resin in to open 

dentinal tubules6.This is followed by the application of dentin 

bonding agent to fill the resin tags and form a chemical bond 

between resin cement and dentin5.  

       According to Holand et al, the main crystal phase of IPS 

Empress 2 glass ceramic is formed by elongated crystals of 

lithium disilicate. A second phase is composed of lithium 

orthophosphate. A glass matrix surrounds both crystalline 

phases. Hydrofluoric acid removes the glass matrix and the 

second crystalline phase creating irregularities within the lithium 

disilicate crystals and thereby results in increased bonding11. 

This is followed by silanization with Monobond S (Ivoclar 

Vivadent, Liechtenstein). Silane coupling agents enhances the 

formation of chemical bond between the inorganic phase of the 

ceramic and the organic phase of the resin and increases the 

wettability of ceramic surface6.Other methods of surface 

treatment of ceramics include sandblasting with 50µm 

aluminium oxide particles,surface roughening with coarse 

diamond bur, etching with 40% phosphoric acid solution 9,12. In 

this in vitro study, the shear bond strength of conventional glass 

ionomer cements and 2 commonly used resin luting cements to 

IPS Empress 2 all ceramic and dentin was evaluated. Shear 

loading was performed using universal testing machine and 

maximum shear load at the point of failure was recorded. Shear 

bond strength were calculated by dividing the force at which the 

bond failure occurred by the specimen bonding area6. The results 

obtained were then statistically analyzed by one way analysis of 

variance (ANOVA). The testing was performed at a significant 

level of p – 0.05.  

       Maximum bond strength was obtained for Group C 

specimens followed by Group B specimens. Increased bond 

strength of Group C  can be attributed to higher filler content of 

the cement compared with other cements13.Failure analysis 

through SEM examination revealed predominantly cohesive 

failures at the resin-dentin and ceramic-resin interfaces for both 

Group B and Group C luting cement in accordance with studies 

done by R.Janda(2002)14  

       These resin cements form a hybrid layer which is a 

molecular level mixture of collagen and resin polymers. It is 

formed by the diffusion of monomers that have been placed on 

the conditioned dentinal surface and subsequently polymerized in 
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situ (Nakabayashi 1982)15. Bond strength of both Group A was 

found to be inferior to that of both Group B and Group C. 

Although conventional glass ionomer cements has many 

advantages to its merit, lower bond strength was reported when 

compared to resin cements. On SEM examination, Glass ionomer 

cements exhibited cohesive failures at cement – dentin interface. 

This is due to the formation of chemical bond to tooth tissue by 

reaction with the calcium salts in the tooth structure7. But 

adhesive failures were predominant at cement/ceramic interface 

due to lack of chemical and mechanical union between glass 

ionomer cement and ceramic surface. This in vitro study allowed 

an immediate assessment of the bond created between the cement 

and the restorative material. It is acceptable, to compare the 

measured in vitro results obtained in a controlled environment. 

But, these tests cannot adequately simulate clinical situations 

with all the detail. The compulsive and final evaluation of 

material performance should be determined using long term 

clinical studies and trials.  

 

VI. CONCLUSION 

With the limitations of this study, it has been concluded that;  

       1. Maximum shear bond strength values were obtained for 

Panavia f2.0 resin cement followed by Calibra cement. Glass 

ionomer cement showed least bond strength values.  

       2. On SEM examination, the mode of failures seen was 

predominantly cohesive for both Calibra and panavia f2.0 resin 

luting cements at resin-dentin and resin-ceramic interface 

suggesting improved bond strength.  

       3. Glass ionomer cement showed cohesive failures at dentin- 

cement interfaces. However, adhesive failures were predominant 

at cement-ceramic interface suggesting inadequate bond strength 

with the ceramic surface.  
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Abstract- Title molecule has been synthesized by chlorination of  

1-Methyl-3-ethyl-4-chloro-Pyrazole-5-Carboxylic acid [a] to it’s 

acid chloride[b] and followed by condensation with 5-Amino-

1,2,3-thiadiazole[c]. The above product[d] has pesticidal activity 

 

Index Terms- Pyrazole carboxylic acid , Amino thiadiazole , 

Carboxamide , Pesticidal  activity 

 

I. INTRODUCTION 

evelopment of crop-protection molecules with unique 

modes of action is essential to combat widespread 

insecticide resistance. Heterocycles bearing a pyrazole or 1,2,3-

thiadiazole moiety are reported to show pesticidal activity. In 

addition, the N-bridged heterocycles derived from 1-Methyl-3-

ethyl-4-chloro-Pyrazole-5-Carboxylic acid have applications in 

the field of medicine, agriculture and industry. 1,2,3-

Thiadiazoles exhibit broad spectrum of pesticidal activities,  

Many pyrazole carboxamide derivatives are well known to 

possess a wide range of bioactivities and are often employed as 

fungicidal, antiviral and regulating activities for plant protection 

in agriculture. Some of them are employed as commercial 

insecticides , herbicides and fungicides. Dozens of pyrazole 

products are available and widely used as fungicides, antiviral 

agents, analgesic agents, insecticides and herbicides. In order to 

discover novel active compounds for use in agriculture, we 

sought to combine the active structures of thiadiazole and 

pyrazole to design and synthesize a class of novel pyrazole 

carboxamide derivatives. The synthetic route is shown in Scheme      

1.  The compounds is characterized by IR, NMR and LCMS 

analysis. 

 

 

Chemical Reaction: 
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[a] [b] [c] [d]  
 

Experimental: 

       [A] Materials: Thionyl chloride ( Sd Fine), 

Diemthylformamide (DMF) (Sd Fine), Ethylene Dichloride ( 

EDC) (Sd Fine) , Tri ethyl amine ( Alkyl Amine Chemicals Ltd.) 

, N-Methyl-3-ethyl-4-chloro pyrazole-5-carboxylic acid ( 

Commercial grade) and 5-Amino-1,2,3-thiadiazole (Commercial 

Grade) has been used in the reaction. 

 

[B] Method: 

Step : 01  

       EDC 50 ml was  charged in  to 100 ml RBF fitted 

mechanical stirrer, condenser  outlet was connected to 20 % 

Caustic solution. Charged N-Methyl-3-ethyl-4-chloro pyrazole-

5-carboxylic acid (1.0 gm-mole) followed by catalytic amount of 

DMF. Thionyl chloride  ( 3.0 gm-mole) was added to the 

reaction mass under stirring  in 4 hrs at temperature 75 
O
C. After 

addition of thionyl chloride reaction was continued for 3 hrs and  

excess thionyl chloride was distilled under vacuum. The product 

N-Methyl-3-ethyl-4-chloro pyrazole-5-carboxylic acid chloride 

was isolated having purity >95% and used for next step. 

 

Step : 02 

       Ethane Dichloride ( EDC) 100 ml , 5-Amino-1,2,3-

thiadiazole ( 1.0 gm mol) [c] and  Tri ethyl amine ( TEA)  (1.1 

gm-mole) was added to  RBF  fitted with Mechanical stirrer and 

condenser.  The above reaction mass was cooled to 0 
O
C.  The 

acid chloride ( from step:01 ) was added in 2.0 hrs by 

maintaining reaction mass temp. 0 to 5.0 
O
C .Further reaction 

was continued for 3 hrs at temp. 0 to 5
O
C. At the end, reaction 

mass was filtered and from mother liquor EDC was distilled 

under vacuum and bottom residue was cooled to 0 
O
C and 

product [d] was isolated by filtration and crystallized from EDC. 

Purity of the product >95.0%  having over all yield is 60.0%.   

 

D 
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II. RESULTS AND DISCUSSION 

       The titled compound has been synthesized according to the 

procedures as given in the experimental section. The physical 

constants like melting point and solubility has been determined 

for the intermediate as well as final product. The compound has 

been characterized by IR and H1 NMR and LCMS. The final 

product is grey color solid having melting point 176 - 178.0 
O
C.  

 

III. CONCLUSIONS 

       We have synthesized the compound 4-chloro-3-ethyl-1-

methyl-N-[1,2,3-thiadiazole]1Hpyrazole-5-carboxamide[d] , 

confirmed the structure by instrumental analysis: NMR, FT-IR 

and LCMS. This product has unique combination of pyrazole and 

thiadiazole ring tested for its pesticidal effects.  
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Abstract- Matobo district is renowned for a lot of rituals and 

taboos due to its association with the Njelele “sacred” shrine, 

which for a long time housed u Ngwali, the Ndebele spirit 

medium.  Although the district lies within agro-ecological four 

which is characterised by erratic rainfall, the presence of well-

managed wetlands has saved the local communities from the 

debilitating effects of droughts.  The study sought to find out the 

role played by the rituals and taboos on wetland management in 

Matobo District.  The study made use of a qualitative research 

method.  Forty participants selected through random and 

snowball sampling methods were interviewed on the influence of 

the rituals and taboos on wetlands management.  The majority  of 

the participants 80% felt that rituals and taboos that are 

embedded in the indigenous knowledge systems of the Ndebele 

society, have contributed much in sustainable management of 

wetlands.  Few of the participants (20)%  felt that  scientific 

methods should be used in the  sustainable wetlands 

management.  The study recommends that both the indigenous 

knowledge systems and the scientific methods be integrated for 

sustainable wetlands management systems that are able to sustain 

the livelihoods projects of the local communities. 

 

Index Terms- rituals, taboos, sustainable management and 

wetlands. 

 

I. INTRODUCTION 

atobo District is renowned for a lot of rituals and taboos 

due to its association with the Njelele “sacred” shrine, 

which for a long time housed “uNgwali”, the Ndebele Spirit 

Medium.  Taboos and rituals play a vital role in the  management 

of natural resources.  Men is the  focal point on the conservation 

and exploitation of natural resources.  People living both in rural 

and urban areas relied on natural resources  for survival, and as a 

result they designed the  Indigenous Knowledge Systems (IKS) 

in the form of rituals and taboos to protect their resources. 

      Rituals and taboos are mostly practiced in the Ndebele and 

Shona cultures, and wetlands are preserved through this way.  

Taboos play a vital role in the shaping of environmental ethics in 

the Ndebele culture.  According to Peters (1973) education is the 

transmission of the worthwhile knowledge.  The worthwhile 

knowledge in the Ndebele culture is the transfer of the rituals and 

taboos to the next generation as a way of conserving their natural 

resources.  Gelfand (1973) notes that, in the Shona Culture, 

information is passed from one generation to another.  This also 

applies in the Ndebele culture. 

      It is the responsibility of the entire community to manage its 

resources through the Indigenous Knowledge Systems such as 

rituals and taboos rather than to depend on Environmental 

Management Act (EMA).  The EMA does not implement the role 

of traditional leaders on the management of natural resources. 

This has turned wetlands into, “open-access” natural resources, 

(Gadzirayi, et al, 2006). 

      The research focused on how the use of rituals and taboos 

benefits the people of the Matobo District. The main aim was 

that the Community should see the benefits rooted in their 

culture, norms and values.  The people of the area need to 

optimise their resources through proper use and management. 

 

II. LITERATURE REVIEW 

      Wetlands are fragile ecosystems which reignite sensitive and 

sustainable management if they are to continue to provide their 

range of functions and benefits, (Gadzirayi, et al, 2006).  

Wetlands are areas of marsh, permanent or seasonal water that is 

static or flowing, (Ramsar, 1971). Wetlands are one of the most 

valuable ecosystems, performing a variety of important 

ecological functions yet fragile ecosystems which rquire 

sensitive and sustainable management if they are to continue 

providing their range of functions and benefits, (Kaaya, 2008) 

Wetlands are essential a source of water vapour.  Wetlands have 

important primary functions on the regulation of hydrology, 

water purification and flood control, and coastal wetlands can 

help to alleviate the impacts of storm surges, (Moses, 2008).  

Further, wetlands have aesthetic values and significant eco-

tourism potential, (Millennium Ecosystem Assessment, 2005 in 

Moses, 2008) 

      The local community depends on wetlands for many 

agricultural activities.  Wetlands have an essential role in food 

security, especially during the dry season or in drought periods, 

when dry land farming which is limited to the rain season cannot 

adequately cater for the community needs, (Kaaya, 2008) 

      Matabeleland South  is a drought threatened area.  Farmers 

mostly migrate their cattle from areas such as Plumtree  in search 

of better pastures in the wetlands of Matobo Area.  Majule and 

Mwalyosi, (2005), in Kaaya, (2008) also point out that, socio-

economically, wetlands are acknowledged to support family 

livelihoods through crop production and grazing pastures.   

M 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      35 

ISSN 2250-3153  

www.ijsrp.org 

      Besides the intervention of the government on the 

management  of natural resources through the EMA, local people 

can reap in their Indigenous knowledge in form of taboos and 

rituals for excellent management of their resources.  Roggeri 

(1995) in Kaaya, (2008) described traditional wetland knowledge 

as those interventions or techniques which integrate the 

objectives of development with the maintenance of wetland 

functions and values.  Farmers can practice intercropping and 

catch cropping in order  to conserve moisture in the soil.  

Farmers can also make use of cover crops to reduce evaporation 

from the soil.  

      Taboos are explained by Aschwanden (1987) as a rule or 

prohibition which is based on a certain weltbild, and is charged 

with symbolic meaning.  Taboos bind much more that one must  

strongly believe in certain values, symbols and beliefs.  Taboos 

also control the social aspects of life.  The weltbild according to 

Aschwanden, (1987) refers to the controllable situation of the 

society. 

      Taboos can be in form of totemism.  Totemism is a 

conservation strategy that aims to create a harmonious 

relationship between tribal groups and the natural environment, 

(Behera and Nath, 2005 in Dit 2009).  Among Indigenous tribes 

e.g the Pengu of India, people pay great respect to trees and 

animals where their totems were derived.  They are prohibited 

from killing, injuring or eating the resources from plants and 

animals of their own totem.  It is also believed among the Pengu 

of India that removal of all grass from the earth or removal of 

bark that results in the death of the tree might bring a curse or 

even death to the perpetrator, (Behera  and Nath), 2005 in Dit, 

2009) 

      Rituals such as prayers and cultural ceremonies, involving for 

example, first foods, are usually performed before undertaking 

hunting /gathering  trips and eating, (Dit 2009).  Such ceremonies 

are held when the crops are mature or ready for human 

consumption.  Before the  ceremony, no child is permitted to 

touch or eat any crop from the fields, (Kileff and Clive, 1970).  

Also Ancestral  beer known as “Mabira” in the Shona culture can 

also be carried out in relation to the changing seasons.  

(Murphee, 1969).  These  ceremonies are directed at the powerful 

tribal spirits (Mhondoro) or (Ngwali), the Ndebele spirit medium 

since they control the rainfall, the access or absence of which 

will ruin a good crop, (Manjeru, 2009).  This indicates that  the  

ripening of the crops is credited to the ancestors of the tribe and 

they will continue bringing more rains to sustain wetlands.  

      The rain making ceremony can also be practised to sustain 

the wetlands.  The rainmaking ceremony is the ancestral worship 

for the reason of rainfall.  Manjeru, (2009) notes that, in Motsai 

Communal Area of Bikita District, Masvingo, Chief Mabika, 

together with his people sometimes brew beer in the late days of 

November if the rains have not yet approached the earth.  The 

rainmaking ceremony is practised to exacerbate rainfall, (Gombe, 

1998).  The rainmaking ceremony is usually done at sacred areas 

like Matonjeni, Domboshava, Great Zimbabwe and others.  

Gelfand (1966) stated that sacred areas like Matonjeni were used 

by King Lobengula to ask for rains from his father King 

Mzilikazi who was buried at this place.  This area is known as 

Matopos by the Ndebele, but initially “Matonjeni” (Mabwedziva) 

was used by the Shonas before the arrival of the Ndebele into the 

area, (Manjeru, 2009). 

      Taboos are also used to protect  water sources or wetlands.  

The water from the sacred wells is fetched by water gourds  

Metal objects and blackened clay pots are not allowed  to collect  

water from the wells, (Risiro, et al, 2013).  It is believed that the 

wells have got  “nzuzu” (mermaids) such if offended , water  

sources may dry up.  People are also not allowed to kill aquatic 

animals such as frogs, (Risiro, et al, 2013).  This will also cause 

the drying up of water sources.  

 

III. THE STUDY AREA 

      The study was conducted in Matobo district of Ntunjambili, 

which lies 60km South East of Bulawayo.  The district is 

renowned for a lot of rituals and taboos due to its association 

with the Njelele “sacred” shrine, which for a long time housed 

uNgwali, the Ndebele spirit medium.  Although the district lies 

within agro-ecological four which is characterised by erratic 

rainfall, the presence of well-managed wetlands has saved the 

local communities from the debilitating effects of droughts. 

 

IV. METHODOLOGY 

      The study used the qualitative research method, making use 

of structured interviews.  Forty participants selected through 

random and snowball sampling were interviewed on their views 

on the role played by rituals and taboos on wetlands 

management.  Site visitations and observations were undertaken 

by the  researcher to validate the responses given by the 

participants. 

 

V. RESULTS AND DISCUSSIONS 

      The general picture  that came from both the interviews and 

observations indicated that rituals and  taboos play a very critical 

role in the district of study. The participants stressed that the 

community has managed to instil the sense of “sacredness” of the 

wetlands in the district.  “The wetlands are kept out of people by 

strict taboos and rituals and all the community members adhere 

to this view religiously”.  (Village headman 2013. Personal 

communication)  

      Interviews with participants were largely based on the  taboos 

and rituals practised by the community members in the wetlands 

management .  The taboos and rituals that are being practicised in 

the district include, totemism, observance of sacred places, and 

ceremonies. 

      One major taboo pertaining to the wetlands management is 

the forbidding of people to do agricultural activities close to the 

wetlands.  “Akuvunyelwa ukulima kumbe ukugamula izihlahla 

duze lamaxhaphozi”  (Interviewee 2013).  We are not allowed to 

do agricultural activities or to cut down trees close to the 

wetlands. Thirty-eight (38) participants stressed that is a taboo 

neither to do agricultural activities nor to cut down trees close to 

the wetlands.  Although the participants could not give the 

specific distance to be observed, observations by the researcher 

revealed that the distance is about fifty metres.  The reasons that 

were given by the participants are that the trees and forests that 

are close to the wetlands are the habitant of the “gods” so they 
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are not to be disturbed, least the “gods’ become angry and dry 

the wetlands as a punishment to the community. 

      The killing of acquatic organisms within the wetlands and the 

surrounding areas, was also noted as a key taboo on the wetlands 

management.  The reasoning for this was that some of the spirit 

mediums dwell within these acquatic organisms and killing them 

would amount to killing the “gods” that safeguard the 

community and the natural resources, that are within it. 

      As the wetlands are considered the dwelling place for the 

“gods” of the district, no dirty or any pollution should be put into 

the wetlands.  On drawing water from the wetlands it is a taboo 

to use any blackened containers, to bath or do laundry on the 

wetlands.  Twenty-eight participants indicated that mysterious 

events have occurred on individuals who attempted to disregard 

this taboo.  The most preferred water drawing instruments are the 

indigenous water goards, although of late people are allowed to 

use clean metal containers. 

      The first fruit ritual is observed before the harvests from the 

fields can be harvested.  The participants were unwilling to 

disclose the details of this ceremony.  “Akutshelwa muntu lokhu, 

kufanele uzibonele” (Village – head 2013).  Noone is to be told, 

the proceedings of this ritual, you should be there to see it 

yourself.  The participants strongly believe  that the strict 

observance of this ritual and others has seen their wetlands 

remaining functional, even during the hardest droughts that have 

affected the area. 

      While the majority of the participants (80%) felt that the 

rituals and taboos play a pivotal role on the sustainable wetlands 

management, there were few participants (20%) who felt that 

rituals and taboos are baseless myths that have been perfected by 

a certain group of traditionalists.  These participants feel that the 

community should now adopt the scientific management skills 

instead of relying on rituals and taboos. Among those calling for 

the move towards the scientific management  paradigm, were 

christians who also felt that they are forced to observe certain 

rituals that are contrary to their christian beliefs and are always 

being threatened by evictions from the district if they do not 

comply with these rituals and taboos. 

 

VI. CONCLUSION AND RECOMMENDATIONS 

      From the findings it can be seen that the role played by rituals 

and taboos in the sustainable wetlands management in Matobo 

District is of immense value.  It has been demonstrated that 

possessing such knowledge and the capacity to adapt and apply it 

in the face of changing environmental and social conditions, calls 

for social resilience, which the people of Matobo seem to have.  

The food security that the district enjoys can solely be explained 

on the use of their indigenous knowledge skills, and their ability 

to accurately pass it on to other generations. 

      The research however, would recommend that the district 

also brings in the scientific management skills on board.  It is the 

view of the paper that if the two management paradigms are used 

complimentary the output would be positive to the community as 

far as their wetlands management is concerned. 
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Abstract- This study aimed to assess the effect of eggs 

consumption and nutrition counseling to pregnant women to 

increased body weight and hemoglobin levels. A quasi-

experiment with non-randomized pretest-posttest with control 

group design was applied within this study. The population is 

pregnant women who had antenatal care at health centers Kassi-

Kassi. Samples were selected by purposive sampling, which are 

divided into treatment group who received nutritional counseling 

and eggs and a control group that did not get any treatment. The 

results of this study showed that weight gain at treatment group 

was significantly different with the control group. Hemoglobin 

levels of pregnant women in both groups before and after 

treatment were significantly decrease in which the control group 

decreased higher but not significantly different. Amount of 

energy and protein intake of pregnant women in the treatment 

group increased significantly while the control group of energy 

and protein intake does not significantly increase. It can be 

concluded that, eggs consumption and nutritional counseling 

affect an increase in energy and protein intake of pregnant 

women. Each health center suggested for implementing nutrition 

counseling for pregnant women who are chronic energy 

malnutrition (CEM) and from poor families can receive special 

attention so that the prevalence of maternal anemia could be 

reduced.  

 

Index Terms- Nutrition counseling, hemoglobin levels, egg, 

pregnant women. 

 

I. INTRODUCTION 

ormal pregnancy is accompanied by anatomical and 

physiological changes that affect almost every organ 

system. Most of these changes can be seen in early pregnancy. 

Pregnant women, infants and toddlers are groups who are most 

vulnerable to malnutrition. Specifically pregnant women, the 

vulnerability seems that among 35% of women of childbearing 

age, which had protein energy malnutrition (PEM), 14% of those 

is pregnant women (Tambunan, 1996). 

       Nutritional problems of pregnant women have a broad 

impact, both to the mother and fetus, thus requiring special 

attention to it. The results showed a close correlation between 

anemia during pregnancy with fetal death, miscarriage, birth 

defects, low birth weight, reduced iron stores in children or 

children born in a state of nutritional anemia. This condition 

causes the perinatal mortality rate is still high, as well as 

maternal mortality and morbidity (Faruk, 2001). In addition, the 

impact on the mother is able to cause bleeding during delivery. 

Bleeding in childbirth is the leading cause (28%) of maternal 

deaths / maternity in Indonesia (MOH, 2001). 

       The prevalence of pregnant women with PEM increased 

during the economic crisis, reaching 24.9%. Despite the 

significant decline in the post-crisis economic recovery 

Indonesia, until now the prevalence of pregnant women is still 

high enough that PEM 16.7%. The high rates of malnutrition in 

pregnant women this has contributed to the high rate of low birth 

weight (LBW) in Indonesia is estimated at 350,000 babies each 

year (Depkes, 2003). 

       Based on a quick survey by the Health Department of South 

Sulawesi provincial office on 1998, which is conducted in three 

districts, found that pregnant women with PEM in the district of 

Takalar 32%, Pinrang 16.67%, and Bulukumba 17.70% (Bennu, 

2002). Based on this study , the need efforts to improve the 

health and nutrition of pregnant women. One activity that can be 

done is by providing supplementary food namely eggs and 

nutrition counseling for malnutrition pregnant women. This also 

done in order to improve maternal nutritional status as well as to 

prevent the occurrence of low birth weight births. 

 

II. MATERIAL AND METHODS 

2.1 Study Area  

       This study was conducted in Health Center Kassi-Kassi 

Rappocini Makassar District. The population is pregnant women 

who suffer from PEM in the working area of the Health Centre 

and have geographic and social characteristics are relatively the 

same, with the inclusion criteria mother with age between 17-40 

years old and have parity ≤ 4 child and maternal exclusion 

criteria pregnant with infectious diseases (pulmonary TB, 

malaria, intestinal worms) and noninfectious (diabetes, 

hypertension). The samples were divided into 2 groups: group 1 

(treatment group) and group 2 (control group). 

 

2.2 Sampling Design  

       This quasi-experiment research applied the non-randomized 

pretest-posttest with control group design. Initial measurements 

were taken before treatment (pretest) such as body weight, 

N  
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hemoglobin concentration, nutrient intake and socio-economic 

status of the families. Treatment was conducted for 2 months (60 

days), the day 61
th  

was the final measurement (post-test) on body 

weight, hemoglobin level and nutrient intake. The treatment 

group was given 1 egg (60 g) for 60 days and nutritional 

counseling. Eggs are given each week and nutrition counseling 

given at the beginning of treatment and every pregnant women 

need information (if there is a pregnancy problem). As for the 

control group was not given anything, and due to ethical 

considerations at the end of the study pregnant women in the 

control group was given special milk for pregnant women. 

       Primary data were collected by interview using a 

questionnaire for socio-economic data and a 24-hour recall diet, 

anthropometric measures for nutritional status, and measurement 

of hemoglobin with cyanmethemoglobin method. As for the 

secondary data such as socio demographic conditions, 

geography, and other relevant data (state of health centers and 

facilities) were obtained from the health center. 

 

2.3 Data Analyses  

       Data processing was performed using Food Processor (W-

Food) and SPSS 16 for Windows. W-Food is used to process the 

data to obtain a recall nutrient intake results, are presented in the 

table with a scale interval (mean value) as well as data about Hb 

levels and body weight. Data on socio-economic characteristics 

of the subjects are presented in frequency distribution tables with 

ordinal scale, except for the age data , family size and length of 

education, with a scale interval (mean value). To determine the 

effect of egg and nutritional counseling, we use statistical 

analysis, univariate and bivariate analyzes. 

 

2.4 Quality Control  

       Quality control was used to improve the internal validity of 

the study results, the entire research process from preparation, 

execution, until the stage of data processing. Standardization of 

quality control in the form of interviewer training, 

standardization of instruments, field supervision, treatment 

procedures, and the implementation phase. 

 

2.5 Ethical Consideration 

       The pregnant women and or the guardians as well as the 

health staffs were requested as the respondent signed an 

informed consent letter prior to inclusion in the research. 

Confidentiality of initial information and freedom to withdraw 

from the study anytime was stipulated and without any force 

from the third parties. Those found to have health concerns will 

be provided with the appropriate management and informed 

secretly, as necessary. 

 

III. RESULTS  

3.1 Mothers Characteristics  

       Table 1 illustrates that the age of the treatment group and the 

control group is relatively homogeneous, the largest at the age of 

21-30 years. The treatment and control groups are equal at the 

age of 21-30 years each for 18 people (60%). Aged 17-20 years 

were 9 people (30%) in the treatment group and 6 (20%). For 

gravidity, most respondents have one, namely 15 persons 

(50.0%) for the treatment group and 11 (36.7%) in the control 

group. Most of the respondents do not have children yet, either in 

the control group or in the treatment groups, that are 15 (50.0%) 

and 11 (36.7%), so mostly this is the first pregnancy, in the 

treatment group = 15 (50.0%) and 11 (36.7%) in the control 

group. The fourth pregnancy was the smallest either the 

treatment group or the control group 1 (3.3%) and 3 (10.0%). 

Pregnant women who have never given birth have the most 

percentage in both groups: 15 (50.0%) and 11 (36.7%). 

       At the pre test, the mean body weight and height of pregnant 

women respectively 45.83 ± 4.92 kg and 151 897 ± 4.6095 cm in 

the treatment group, whereas in the control group were 47.95 ± 

4.95 kg and 152 933 ± 5.3875 cm. The average of Upper arm 

circumference measurement were 22.0330 ± 1.1435 cm in the 

treatment group and 22 543 ± 1.0398 in the control group. 

Statistical analysis using Independent t-test, showed that height, 

weight, upper arm circumstance of pregnant women between 

treatment and control groups were not significantly different (p> 

0.05). 

 

Table 1. Distribution of respondents by age, gravid and 

parity 

 

Characteristics 

of 

Respondents 

Groups  

Total 

Intervention 

(n=30) 

Control 

(n=30) 

 

Age groups 

(year) 

17 - 20 

21 – 30  

≥31 

 

9 (30.0%) 

18 (60.0%) 

3 (10.0%) 

 

6 (20.0%) 

18 (60.0%) 

6 (20.0%) 

 

15 (25%) 

36 (60%) 

9 (15%) 

Gravid  

1 

2 

3 

4 

 

15 (50.0%) 

10(33.3%) 

4 (13.4%) 

1 (3.3%) 

 

11 (36.7%) 

9 (30.0%) 

7 (23.3%) 

3 (10.0%) 

 

26(43.3%) 

19(31.7%) 

11(18.3%) 

4(6.7%) 

Parity 

0 

1 

2 

3 

 

15 (50.0%) 

10 (33.3%) 

4 (13.4%) 

1 (3.3%) 

 

11 (36.7%) 

9 (30.0%) 

7 (23.3%) 

3 (10.0%) 

 

26(43.3%) 

19(31.7%) 

11(18.3%) 

4(6.7%) 

Nutritional 

Status 

Mean of 

height  (cm) 

Mean of 

weight (Kg) 

Mean of upper 

arm 

circumstance 

 

151.897±4.6095 

45.83±4.92 

22.0330±1.1435 

 

152.933±5.3875 

47.95±4.95 

22.543±1.0398 

 

0.427 

0.566 

0.74 

 

2. Weight between groups before and after giving eggs and 

nutritional counseling 

       After two months of treatment the results showed that, there 

are significant differences in both groups. In the pretest, the 

average body weight of the treatment group was 45.83 ± 4.92 kg 

changed to 48.84±5.55 kg. Statistical analysis using paired t-test 

results showed that there were no significant differences between 

before and after treatment (p = 0.000 < 0.005). Similar results 
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were also found in the control group, where in the pre- test the 

average body weight were 47.95 ± 4.95 kg changed to 

49.74±5.38 kg, the results of paired t test showed that there is a 

significant differences between before and after two month 

treatments (p = 0.000 < 0005). 

       If we compared between the treatment and control groups, 

the results showed that, there were an increase of average body 

weight. The average increase of body weight in the treatment 

group was higher (3.0167 ± 1.87839 kg) compared with the 

control group (1.8000 ± 1.66412 kg). Statistical analysis results 

using an independent sample t- test, showed that there is a 

significant difference between the average body weight in the 

treatment group and the control group (p= 0.020 <0.05). Table 6 

shows the rate of increase (velocity) in the treatment group was 

6.5%, whereas in the control group was 3.7%. Thus the rate of 

weight gain based on a percentage of the treatment group two 

times greater than the control group. 

       Weight gain with sufficient status increased in the treatment 

group from 14 people (46.7%) to 22 people (73.3%). In contrast 

to the control group, number of mother who have sufficient 

weight decreased from 11 respondents (36.7%) to 10 (33.3%) 

and the number of respondents who had less weight only increase 

from 19 people (63.3%) to 20 people (66.7%). 

 

Table 2. Weight Gain in trimester II and III between groups 

 

       Table 2 showed that, gain enough weight in the second 

trimester was higher in the treatment group 72.7% compared to 

the control group 45.55%. In the third trimester sufficient gain 

weight status was also higher in the treatment group 73.7%, 

while in the control group = 72.7%. The average weight gain 

trimester 2 and 3 were higher in the treatment group, respectively 

2.6273 ± 2.17720 and 3.24221 ± 1.70435 kg compared to the 

control group 1.8545 ± 2.32953 and 1.9000 ± 1.91004 kg. 

 

3. Differences in hemoglobin levels between groups before 

and after giving eggs and nutritional counseling 

       Table 3 shows that there were no treatment effect on 

maternal hemoglobin levels, even decreasing hemoglobin 

significantly in both groups. In the treatment group the average 

Hb levels at pre-test were 10,87 ± 1,27 g/dl decreased to 10,13 ± 

1,24 after treatment, paired t-test results showed that, there were 

a significance differences in Hb levels between before and after 

treatments (p = 0.008 < 0.05). Similar results were also found in 

the control group, Hb at pre-test were 11, 04 ± 1, 03 g/dl 

decreased to 10,:11 ± 1,09 g / dl, the results of paired t test 

showed that there were a significant change (p = 0.000 <0,05).  

       Comparing between the treatment and control groups, the 

results of the study showed that, the average decrease in HB 

levels higher in the control group (-0.9367 ± 1.19409 g / dl) than 

in the treatment group (-0.7433 ± 1.42095). Statistical analysis 

results with an independent sample t- test showed that, there is no 

difference between the mean decrease in hemoglobin level 

between before and after treatment (p-value= 0,571 > 0.05). 

Table 6 shows the rate of increase (velocity) in the treatment 

group was -6.8% of initial Hb. Whereas in the control group -

8.4% of initial Hb. Thus the percentage rate of Hb decline were 

greater in the control group than the treatment group. 

 

Table 3. Differences in hemoglobin levels in the beginning 

and end of the study between groups 

 

Groups 
Hb 

(begining) 
Hb (End) 

P 

Value 

The mean 

decrease  

Intervention 

 

(n=30) 

10.87±1.27 

(30) 

10.13±1.24 

 

0.008
a 

(n=30) 

-

0.7433±1.42095 

Control 

 

(30) 

11.04±1.03 

(30) 

10.11±1.09 

 

0.000
a
 

(n=30) 

-

0.9367±1.19409 

P Value 0.566
b
 0.948

b
  0.571

b 

 

4. Nutrient intake between groups 

       Description of nutrient intake of pregnant women showed in 

Table 4, at pre-test the average energy consume were below from 

the recommended  average nutritional adequacy rate. Although 

not suitable with the recommended average nutritional adequacy 

rate, energy consumption before and after treatment in the 

treatment group were significant. The average energy 

consumption at pre-test were 882.33±273.455 kcal changed to 

1817.4±762.616 kcal.  

 

 

 

 

 

Gain Weight (GW) 

Groups 

Intervention Control 

Trimester II 

Enough 

Less 

(n=11) 

8 (72.7%) 

3(27.3%) 

(n=11) 

5(45.55%) 

6(54.5%) 

Trimester III 

Enough 

Less 

(n=19) 

14 (73.7%) 

 5(26.3%) 

(n=18 

 5(27.8%) 

13(72.2%) 

Mean of WG on 2
nd

 

Trimester  
2.6273±2.17720 1.8545±2.32953 

Mean of WG on 3
rd

 

Trimester  
3.2422±1.70435 1.9000±1.91004 
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Table 4. Energy intake before and after Intervention  in both groups 

 

Groups 
Energy 

Before 

Energi 

After 

p-

Value 
Mean Increase 

Intervention 

 

(n=30) 

882.33±273.455 

(30) 

1817.4±762.616 

 

0.000
a 

(n=30) 

900.35±705.025 

Control 
(30) 

1137.43±628.334 

(30) 

1195.9±432.850 

 

0.466
a
 

(n=30) 

58.4667±433.22 

p-Value 0.046
b
 0.000

b
  0.000

b 

 

       The results of paired t- showed that there is a significant 

differences between before and after in the treatment group (p = 

0.000), while In the control group there was no significant 

differences in energy consumption before and after treatment (p 

= 0466). The average increase in energy intake was higher in the 

treatment group (900.35 ± 705 025 kcal) compared to the control 

group (58.4667 ± 433.22 kcal). The mean increase in energy 

intake was significantly different (p = 0.000). Table 6 shows the 

rate of increase (velocity) in the treatment group was 105.9% of 

the initial energy. Whereas in the control group 5.1% of the 

initial energy.  

       Table 5 illustrates the protein intake in the intervention 

group increased from 16 616 to 31 543 gr. The average Increased 

of protein intake in the treatment group before and after 

treatments was significantly difference (p = 0.000), unlike in the 

control group, protein intake were decrease from 23 116 g to 

20.7567 grams, but there was no significant difference (p = 

0.563) of protein intake in the control group before and after 

treatments. 

 

 

Table 5.  Protein intake before and after treatment Intervention in both groups 

 

Groups  

 

Protein 

Before 

Protein 

After 

p-

Value 
Mean Increase 

Intervention 

 

(n=30) 

16.616±11.617 

(30) 

31.543±16.962 

 

0.000
a 

(n=30) 

14.9267±18.27 

   Control 

 

(30) 

23.116±19.686 

(30) 

20.7567±11.77 

 

0.563
a
 

(n=30) 

-

2.3600±22.1144 

p-Value 0.125
b
 0.006

b 
 0.002

2 

                                                          a= paired t test  b= independent  t test 

 

       Table 6 shows the rate increase (velocity) of protein intake 

in the treatment group was 89.8% of the initial protein. Whereas 

in the control group -10.2%. Thus the percentage rates of 

increase of protein intake in the treatment group were 91 times 

greater than the control group. 

 

Table 6. Weight Velocity, hemoblobin, energy, and protein 

intake before and after treatment in both groups 

 

 Intervention Control 

Body Weight 

Mean before (Kg) 

Mean After (Kg) 

 

45.83 

48.84 

 

47.95 

49.74 

 Velocity (%) 6.5 3.7 

Hemoglobin 

Mean before (mg%) 

 Mean After (mg%) 

Velocity (%) 

 

10.87 

10.13 

-6.8 

 

11.04 

10.11 

-8.4% 

Energy 

Mean before (kcal) 

 Mean After (kcal) 

Velocity (%) 

 

882.33 

1817.4 

105.9 

 

1137.43 

1195.9 

5.1 

Protein 

Mean before (g) 

 Mean After (g) 

 

16.616 

31.543 

 

23.116 

20.7567 
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Velocity (%) 89.9 -10.2 

 

Velocity = (X after – X before) /X before x 100% 

 

IV. DISCUSSIONS 

       The effect of egg consumption and nutrition counseling to 

the weight gain of pregnant women  

       Weight gain during pregnancy is natural and is essentially in 

accordance with the development of the fetus in the womb. 

Pregnant women will naturally increase the size of the meal 

according to the needs of the increasing nutritional intake. The 

increase in maternal weight gain during pregnancy is influenced 

by various factors, the most important state of nutrition of 

pregnant women and mother’s diet during pregnancy takes place. 

Weight changes before pregnancy and during pregnancy is an 

important clinical parameter to predict birth weight infants. 

Women with low body weight before pregnancy, or low weight 

gain before pregnancy, or weight gain is not enough during 

pregnancy tend to give birth with low birth weight.  

       In this research, weight of pregnant women have done three 

times, namely before treatment (on May), one month of 

treatment (in June) and two months of treatment (in July). The 

results showed that, after one month of treatment, there were a 

significance differences in both groups. Giving eggs and 

counseling in this study did not significantly influence the weight 

gain in pregnant women. This is evidenced by the results of 

statistical tests on the paired t-test in both groups, where there is 

an increase in the treatment group significantly more weight but 

the same thing also occurred in the control group. Meaning is not 

clear noticeable difference in weight gain of pregnant women 

who receive eggs and counseling with pregnant women who did 

not receive eggs and counseling. 

       On this phenomenon paired t-test results will provide real 

results will differ but for the efficacy of the treatment of weight 

gain should justify with the results of independent t-tests which 

showed no difference in weight gain between the two groups, 

However, when comparing the difference in maternal weight 

gain before and after treatment, between treatment with the 

control groups, its showed the difference. Maternal weight gain 

in the treatment group (3.0167 ± 1.87839 kg) higher than the 

control group (1.8000 ± 1.66412 kg) and statistically different (p 

= 0.020). 

       Increase in average of maternal body weight for 8 weeks in 

the treatment group was 3,01 kg. Thus each week maternal 

weight gain on the average 0,37 kg. In the second trimester the 

average maternal weight gain of 2.6 kg in the treatment group 

mean body weight per week on average trimester 2 is 0,32 kg. In 

the third Trimester, mean 3,24 kg weight gain per week means 

the average maternal weight gain 0.4 kg. According to the Brown 

(2005), normal weight gain around 0,35 to 0,40 kg per week 

during the second and third trimester of pregnancy. Overall 

weight gain per week including 0:37 normal criteria, while for 

the second trimester maternal weight gain below the normal 

criteria. In the third trimester of pregnancy weight gain pregnant 

women including normal criteria. This results is in accordance 

with the Arisman (2004) , that weight gain on second and third 

trimester around 0,34 to 0,50 kg per week is still within normal 

limits. 

       In the control group the average weight gain of pregnant 

women as a whole is 1.8 kg for 8 weeks. Thus the weight of an 

average of 0.2 kg per week. For the 2nd trimester the average of 

maternal weight gain 1.85 kg mean weight average of 0,23 kg 

per week. For the third trimester the average weight gain of 1.9 

kg, mean weight average of 0:24 kg per week. Thus maternal 

weight gain in the control group both overall, Gain weight 

increase in trimesters 2 and 3 are less or below the Indonesian 

Health Department criteria that range 0,35 to 0,40 kg per week. 

Weight gain is also incompatible with Arisman (2004) is 0,34 to 

0,50 kg per week. 

       Maternal weight gain in the treatment group as a whole was 

higher than the control group. Gain weight increase in the control 

group as a whole is in compliance with the criteria and is 

expected to reduce the risk of low birth weight, quitting growth 

in uterus and perinatal death. Pregnant women in the control 

group at risk of having a baby with low birth weight (LBW) due 

to low birth pregnant women suffering from malnutrition during 

the last week of LBW infants at risk of giving birth this caused a 

lot of fatty tissue deposited during the third trimester. 

       According to Harisawaty Research (2008), nutritional 

counseling given to pregnant women during two months will 

give an effect to maternal weight gain in pregnant women, the 

average increase was higher in the treated group than the control 

group despite of these increase did not differ significantly. This 

is consistent with the results of the Kafatos et al study (1989), 

which states that nutritional counseling during pregnancy can 

increase the nutrient intake and weight gain of pregnant women. 

Similarly, research results of Taddaga (2006) that, giving local 

MP-ASI (yolk) effect on weight gain and nutritional status of 

infants aged 6-11 months. Weight gain in pregnancy is caused by 

the products of conception such as the placenta, fetus, and the 

amniotic liquor of his own mother the uterus and mammary 

enlarged, increased blood volume, increased protein and fat, as 

well as the retention of blood. Weight gain during pregnancy 

influence fetal growth in the womb mass.  

       During the first trimester, the range should be 1-2 kg weight 

gain and for the second and third trimester of approximately 0.34 

to 0.5 kg per week. Weight gain <0.5 kg during the second 

trimester third trimester moreover, is clearly not enough and can 

increase the risk of low birth weight, quitting the growth in the 

womb, and perinatal death. Although the rate of maternal weight 

gain in the second and third trimester is basically the same, and 

the accumulation of capital portion of fetal tissue accretion does 

not take place simultaneously. Component accretion occurs in 

the mother's body during second trimester. While the fetus and 

placenta as well as the addition of amniotic fluid takes place very 

rapidly during the third trimester. 

       At the end of the study, the difference in weight gain 

between the treatment and control groups was not significant by 

unpaired t test. However, if viewed from the weight of each week 

there is a marked difference between the treatment groups with 

the control group, in which the weight gain in the treatment 

group including normal criteria in accordance with the criteria set 

by the Ministry of Health. whereas in the control group or the 

less weight gain than under normal criteria. So there is a 

significant difference in weight gain in the group gets the eggs 
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and nutrition counseling over the control group. The proportion 

of pregnant women of less weight gain be sufficient in this study 

are more common in the treatment group compared to the control 

group 62.5% 31.5%. It is proved that a real improvement in the 

status of less weight gain, very good on pregnant women are 

given eggs and nutritional counseling than women who did not 

receive eggs and nutritional counseling. Even in this research 

note that the proportion of women who initially gain enough 

weight and become less high in the control group 63.6% 

compared to 14.2% treatment group. 

       Velocity is a parameter to assess the rate of increase in a 

variable than initial conditions. Velocity in the treatment group 

significantly better than the control group, so it can be proven 

that the trend towards an increase in body weight change better if 

the expectant mother is given an egg and nutritional counseling. 

This is consistent with the expectation that if the egg and 

nutrition counseling given to pregnant women malnutrition will 

cause pregnant women are able to increase their weight in 

accordance with the criteria of maternal weight gain and 

ultimately not expected that children who are born LBW. 

 

The effect of egg consumption and nutrition counseling to 

pregnant women for elevated levels of hemoglobin 

 

       After giving the eggs for 60 days and counseling in the 

treatment group and the control group did not receive anything, it 

is showed a significant decrease in hemoglobin levels in both 

groups. Decrease in hemoglobin levels in the control group was 

higher than the treatment group. Decrease in hemoglobin levels 

in the treatment group was -0.7433 ± 1.42095 g/dl, while in the 

control group -0.9367 ± 1.19409 g/dl. Pregnant women who 

suffer from anemia also increased at the end of the study in both 

groups, 46.7% to 73.3% in the treatment group and 33.3% to 

63.3%in the control group, respectively. 

       The statistical analysis results showed that, the provision of 

eggs and nutritional counseling could not increase hemoglobin 

levels in pregnant women. Maternal hemoglobin levels decreased 

even better in the treatment group and the control group, so that 

the number of pregnant women suffering from anemia has 

increased after the intervention. This is caused by several factors, 

including increased iron requirement in pregnancy and the lack 

of good iron intake from foods and iron supplements. The rate of 

decline in hemoglobin levels in the control group is -8.4% higher 

than the treatment group compared to the initial Hb is -6.8%. 

This means that with the intervention of the eggs and nutritional 

counseling cannot suppress an increase in cases of anemia. 

Decrease in Hb levels of pregnant women caused due to blood 

volume during pregnancy nearly full-term, the blood volume will 

increase by 45% above the non-pregnant woman. This increase 

occurs because the enlarged of uterus which is needed for fetus, 

placenta and blood svolume expansion. 

       Iron is needed by pregnancy woman much more than non 

pregnant woman. Iron in pregnant women is needed in addition 

to losing basal meet, also for the formation of red blood cells as 

well as the growing fetus and placenta. Iron needs at each 

trimester of pregnancy vary. In the first trimester, iron 

requirement is lower than the period before pregnancy; the 

pregnant woman is not menstruating due to the fetus and not 

need a lot of iron. Ahead of the second trimester iron needs 

began to increase. At this time occurred in the number of red 

blood cells, which will continue until the third trimester. 

Hemoglobin concentration decreased during the second trimester 

to reach an average of 1 g/dl. Anemia is cause by physiological 

plasma volume increases far above the increase in the number of 

red blood cells. In the second and third trimester pregnant 

women need iron in significant amounts, which cannot be 

obtained only from food alone. Therefore, in the second and third 

trimester, pregnant women should get an extra iron in the form of 

iron supplementation. 

       Decrease in hemoglobin levels in pregnant women due to a 

lack of iron intake from both food and supplements. Pregnant 

women who received iron tablets only 16 person (53.3%) in the 

treatment group and in the control group was 19 (63.3%). 

Pregnant women who received iron tablets in the treatment group 

(7.87 ± 10,194) and the average taken iron tablets (5.8333 ± 

8.86327), while the control group mean given iron tablets (6:21 ± 

7,729) and iron tablets consumed (4.8333 ± 6.16488) for 

intervention. Consumption of iron tablets to pregnant women 

should be 90 tablets recommended during the pregnancy. So, 

every day for three month pregnant women are required to take 

one iron tablet. Low consumption of iron tablet will cause high 

risk of suffering from anemia, iron is necessary for the formation 

of hemoglobin in the spleen. Deposits of iron in the spleen and 

muscle were mobilized for the purposes of the body such as the 

formation of hemoglobin. So the lower the consumption of iron 

tablets followed by low levels of hemoglobin, and vice versa 

higher consumption of iron tablets followed by increased levels 

of Hb. These results are also consistent with studies of Daud 

(2004) in Takalar where the prevalence of anemia decreases from 

80% to 20% after administration of iron and zinc tablets.   

       Next, Aashima (2006) in her study revealed that, counseling, 

motivation and periodic reinforcements to take the iron 

supplements daily and regularly resulting in improved 

compliance to iron supplements, combined with the 

improvements in the dietary intake especially the GLVs 

consumption, resulted in improved mean hemoglobin levels of 

the subjects in the intervention group as compared to control 

group. Some other studies have also shown that regular daily 

supplementation of iron and folate to pregnant women can 

significantly contribute to reduction in anemia prevalence 

(Gopalan, 2003). Counseling micronutrient and supplementation 

may improve hemoglobin and dietary intake of pregnant woman 

(Hapzah, 2013). In addition to a lack of iron tablet consumption, 

mean intake of iron from food is also less i.e. (5.9057 ± 6.0096 

mg) or 15.1% of the RDA in the treatment group and (3.0807 ± 

1.2681mg) or 7.8% of the RDA in the control group. Iron 

consumption figures according to the recommended dietary 

allowance is 39 mg. Food supplement is given to pregnant 

women that the iron content of eggs is only 0.66 mg (1.8% of the 

RDA), so it cannot meet the daily iron needs. Daily dietary 

intake of iron is less supported by low socioeconomic so that 

access to food, especially protein and fruits are very less. The 

results of this study found that, the average iron consumption is 

still far below the normal value (<50% RDA), this suggests that 

the consumption of foods that contain less iron continuously can 

cause anemia in pregnant women because of increased demand. 

The Increasing of gestational age the amount of iron needed is 

also higher in the first trimester (26 mg), second trimester (35 
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mg), and in the third trimester (39 mg). Increased iron 

requirement in pregnancy and iron intake resulted in less number 

of anemia in pregnant women is increasing at the end of the 

study, from 46.7% increased to 73.7% in the treatment group and 

increased from 33.3% to 63.3% with anemia in the control group. 

Pregnant women with less chronic energy is a risk factor for 

anemia . Respondents in this study were pregnant women who 

suffer from PEM have the opportunity to develop anemia. This is 

consistent with research results of Darlina et al (2003) in Bogor, 

pregnant women with PEM likely to suffer from anemia, 2.76 

times greater than that no PEM. A high percentage of women at 

20 to 26 weeks of pregnancy had mild to moderate anemia. Pica, 

tea consumption, and low intake of eggs and red meat were 

associated with anemia. Women of childbearing age should be 

provided nutritional education regarding food sources of iron, 

especially prior to becoming pregnant, and taught how food 

choices can either enhance or interfere with iron absorption 

(Naila Baig-Ansari, 2008) 

 

The effect of egg and nutrition counseling to pregnant women 

to increase energy and protein intake 

 

       One egg containing energy ± 85 kcal, protein 6.9 g, calcium 

28, magnesium 6, Fe 0.66, phosphorus 95, 24, and folic acid 

Vitamin A 105. Eggs are given for 60 consecutive days. In 

addition to egg, treatment groups were also given counseling. 

Whereas the control group did not receive anything. 

       Nutrient intake is one of the direct causes that affect the 

nutritional status of pregnant women. Intake of these nutrients 

depends on the availability of food in the household and feeding 

behavior of pregnant women. In the treatment group, there was a 

significant difference of energy and protein intake before and 

after treatment (p = 0.000). Whereas in the control group, energy 

and protein intake before and after treatment was no significantly 

difference (p = 0466) and energy intake (p = 0.563) protein 

intake. Even decreased protein intake in the control group at the 

end of the study. The increase rate of energy intake is 105.9% 

and 89.8% of protein intake in the intervention group while the 

control group 5.1% -10.2 energy intake and protein intake. of 

these results look very much difference in energy and protein 

intake between the treatment and control groups. The rate of 

increase in energy intake in the intervention group was 21 times 

greater than the control group. Eggs and nutritional counseling 

provision affects the increase rate of energy and protein intake of 

pregnant women. 

       Giving eggs and nutrition counseling to pregnant women 

affects the increase in energy and protein intake. This is 

consistent with studies of kafatos et al. (1980), which is states 

that nutritional counseling during pregnancy can increase the 

nutrient intake of pregnant women. The results showed that 

nutritional counseling and provision of eggs may increase 

nutrient intake of pregnant women. Harisawaty Research (2008) 

in RSB Pertiwi found that, nutrition counseling in pregnant 

women increases the amount of energy and protein intake 

significantly. 

       Energy intake of pregnant women is closely related to the 

growth of the fetus, it is recommended that pregnant women can 

increase the number of calories by 300 kcal in the second and 

third trimesters to determine the adequacy of the amount of 

energy consumed by pregnant women can be done with a 24-

hour food recall and monitoring maternal weight gain (Hadju et 

al, 2002). Then, Lagiou (2004) study implied that there is a 

relationship between the regulation of energy intake with 

maternal weight gain at the end of the second trimester (p 

=0.006). Results of other studies suggest that there is a 

relationship between the intake of nutrition counseling for 

pregnant women (p< 0.05) (Sacco, 2003). Bermúdez-Millán et 

al.(2009) showed that eggs and egg-containing traditional dishes 

are consumed by Latinas before and during pregnancy. Egg 

consumers had higher intakes of protein, fat, vitamin K, vitamin 

E, selenium, beta carotene, lutein and zeaxanthin, cholesterol, 

total polyunsaturated fatty acids, and docosahexaenoic acid. Eggs 

contribute significantly to the diet of pregnant Latinas. For 

example, research continues to support a role for omega-3fatty 

acids in the proper neurological development of the fetus and 

child (Makrides 2008). These findings are fully consistent with 

the fact that eggs are a good source of at least 11essential 

nutrients (Hasler 2000). Similar to our study, Song and Kerver 

(2000) found that eggs were an important contributor to nutrients 

in the diets of Americans. Eggs contributed significantly to the 

intake of several essential nutrients, even after adjusting for 

energy intake. Pregnancy causes increased energy metabolism, 

because it needs energy and other nutrients increases during 

pregnancy. Increased energy and the nutrients required for the 

growth and development of the fetus, increasing the magnitude 

of organ content, composition and metabolic changes in the 

mother's body. So the lack of certain nutrients needed during 

pregnancy can lead to fetal growth is not perfect. For pregnant 

women, basically all require additional nutrients, but is often a 

lack of energy, protein and some minerals like Iron and Calcium 

(Lubis, 2003). 

       As with energy, protein needs of pregnant women will also 

increase, even reach 68% of pre-pregnancy. The amount of 

protein that should be available until the end of pregnancy is 

estimated as many as 925 g stays in the mother, placenta, and 

fetus (Lubis, 2003). Calorie intake required for adult pregnant 

women about 2200 kcal and 67 g protein. Energy intake in the 

treatment group and 80% protein 60% of the RDA while a 

control group of energy and protein intake respectively 54.31% 

and 30.8% of the RDA. Energy intake in the treatment group 

with sufficient status increased in the treatment group while the 

control group no change before and after treatment. On protein 

intake with sufficient status increased from 0% to 10% while in 

the control group with a status sufficient protein intake decreased 

from 10% down to 0%. Energy and protein intake below the 

RDA are caused by the economic status of respondents either in 

the treatment group or control group including less. Although the 

energy and protein intake are still below the RDA, but in the 

treatment group there was a significant improvement. Giving 

eggs and nutritional counseling could affect the protein and 

energy intake of pregnant women. 

       Pregnant and lactating women require additional dietary 

protein to support the growth and development of the infant. 

Recommendations for protein are increased by 14 grams a day 

during pregnancy, and an extra 21 grams a day is recommended 

during lactation (National Health and Medical Research Council, 

2006). A serve of eggs (One serve = 2x60g eggs (104g edible 

portion) provides 12.7 grams of protein, accounting for almost 
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100% of the additional protein requirements during the 2nd and 

3rd trimesters of pregnancy. The protein in eggs provides all the 

essential amino acids and is of a high bioavailability, which 

makes them a particularly useful source of protein during 

pregnancy and lactation (FAO/WHO, 1991) 

 

V. CONCLUSION 

       Maternal weight gain in the treatment group and the control 

group, before and after treatment increased significantly. Weight 

gain greater in the treatment group over the control group, the 

magnitude of weight gain different significantly. Blood 

hemoglobin levels of pregnant women treated group and the 

control group, before and after treatment decreased significantly. 

The control group experienced a decrease higher than the 

treatment group, but not significantly different. Amount of 

energy and protein intake of pregnant women in the treatment 

group increased significantly while in the control group, the 

energy and protein intake does not increase significantly, 

decreased protein intake even at the end of the study. Thereby 

giving the eggs and nutritional counseling affect an increase in 

energy and protein intake of pregnant women. 

 

SUGGESTION 

       Each health center suggested to implementing nutrition 

counseling for pregnant women who has protein energy 

malnutrition (PEM) and from poor families can receive special 

attention so that the prevalence of maternal anemia and could be 

reduced. This research is still necessary to continue to monitor 

pregnant women until give birth to determine the outcome of 

pregnancy as a result of eggs consumption and nutritional 

counseling. 
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     Abstract- This paper represents a investigation on variable speed wind energy generating systems using Permanent magnet synchronous 

generators (PMSG) and the investigation of reasons of poor power quality issues related with grid connected wind farm. Such issues can be Steady 

state voltage rise, voltage flicker, harmonics, frequency deviations, impact of low power factor. Also gives brief idea about power electronics 

converter topologies and its control techniques. 
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I. INTRODUCTION 

   Today with the increasing demand of electrical power due to fast rise in Industry, IT sector etc need of pollution free and low cost 

energy source, lead to the use of renewable energy. Renewable energy resources such as solar, flowing water, biomass, wind etc are 

intermittent in nature. Among all the renewable sources, wind has been utilized as a source of power generation since it is being most 

economical, clean and emission free technology [1].Wind costs are much more competitive with other generating technologies 

because there is no fuel to purchase and minimal operating expenses. Essentially wind energy is a by-product of solar energy, 

available in the form of kinetic energy of air.  

 
Fig 1 statistical data of wind capacity in the world 
   The statistical data[2] of installed capacity of wind in the world according GWEC is given in fig 1.The development of wind energy 

in India began in 1990’s and significantly increased in the last few years. In the past 20 years the size of wind generators and the wind 

plant size increased significantly. The variability of wind power can create problems for the traditional grids in maintaining a supply 

and demand balance. Most of the wind farms in India are located in remote areas that are quite for away from load centers. This is one 

of the key constraints for the future of wind power development in the country. According to American Wind Energy Association 

1MW of wind generated power can supply electricity to approximately 240, to 300 households per year. 

    This paper reviews the PMSG based Variable Speed, Vertical axis Wind Energy Generating System and it is organized as follows. 

Section II describes about wind energy conversion systems, Section III presents about power electronic converter topologies and its 

control strategies, Section IV describes about power quality issues, finally in Section V, and the conclusions are drawn. 

 

II. WIND ENERGY CONVERSION SYSTEMS 

A. Wind Power Characteristics. 

   The main component of wind energy conversion system is illustrated in Fig.2 including turbine blade, a gear box, PMSG, Converter, 

DC-DC converter, Inverter, Control circuits, Filters, Electrical cables, Ground support equipment and interconnection equipment, 

tower that supports the rotor and drive train. Wind turbine capture power from wind by means of turbine blades (which converts the 

energy in the wind to rotational shaft energy) and convert it to mechanical power. Wind at any speed can be captured and it is 

transformed into AC voltage with any frequency. 
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           Fig 2.Main components of WECS 

   The ability of a wind turbine to extract power from wind is a function of three main factors: 

 Wind power availability 

 Power curve of the machine 

 Ability of the machine to respond to wind perturbations. 

   The power contained in wind is given by the kinetic energy of the flowing air mass per unit time as follows 

      P0=1/2(air mass per unit time) X (wind velocity)
2 

          =1/2 ρ A V  
3                    (1)          

P0: Power contained in wind (in watts),  

ρ: Air density,  

A: Rotor area in (square meter)  

V    Wind velocity without rotor interference, ideally infinite distance from rotor in meter per second. 

   The factors affecting power output are wind speed, air density, altitude, Temperature, Tower height, Type of generator, number of 

blades, Blade size, Rotor efficiency, Gear box efficiency, wind speed distribution. 

B.Classification of wind energy conversion systems: 

 

(i)According to Wind Speed: 

(1) Moderate: 6.4 to 7 m/sec (wind turbine class IV) 

(2)Good: 7.5m/sec (wind turbine class III) 

(3)Excellent: >7.5 m/sec (wind turbine class I or II, III) 

 

(ii)According to Output Power: 

(1) Small size: Up to 2 KW 

(2)Medium Size: 2 -100KW 

(3)Large size: 100KW and above. 

 

(iii)According to Rotational Speed of Aero turbines: 

   While considering the rotational speed of Aerodynamics the wind energy generating systems can be classified as 

(1)Fixed speed wind energy generating system 

(2)Variable speed wind energy generating system 

   The wind energy generator design goes on changing from fixed speed to variable speed because of the higher energy gain and 

reduced stress [3], improve efficiency and power quality ,active and reactive power can be controlled easily and less rapid power 

fluctuations. 

 

(iv) According to the orientation of the wind turbine: 

   While considering the orientation the wind turbines are classified into two types,  

(1)Horizontal axis wind turbine (HAWT)     

(2)Vertical axis wind turbine (VAWT). 

   A horizontal axis machine has its blades rotating on an axis parallel to the ground. A vertical axis machine has its blades rotating on 

an axis perpendicular to the ground.  There are a number of available designs for both and each type has certain advantages and 

disadvantages. However, compared with the horizontal axis type, very few vertical axis machines are available commercially. Now 

days 95% of the existing turbines are horizontal axis wind turbines. The advantages of HAWT are able to produce more electricity, 

much lower cyclic stresses and yaw mechanism is not required. The disadvantages of vertical axis wind turbines are less efficiency, 

complicated maintenance, large land occupation. 

 

C.Generators in Wind Turbine Systems 

   Four types of generators generally find application in wind power plants; Doubly-fed induction generator, geared/gearless squirrel 

gage induction generator, geared/gearless wound-rotor synchronous generator and Permanent magnet synchronous generator. Direct 

driven based multiple pole PMSG which are very suitable for large scale wind power plant because of its light weight and small size 

in construction, great yield, noise reduction, good reliability, low loss and higher efficiency, no additional power supply and no need 

of gear box [4].Such PMSG may be divided into several types, those with surface mounted magnets, those with buries magnets, and 

those with damper winding [5] 

III. CONVERTER TOPOLOGIES AND ITS CONTROL STRATEGIES 
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A. Power Electronics for Variable Speed Wind Turbines 

   Wind power is characterized by its stochastic nature. Wind speed changes continuously along with it the energy flow. A Variable 

speed wind machine is able to extract significantly more energy than a constant speed machine. The grid connection of wind 

generators is essential to exploit their potential. However the generated power, voltage and frequency from variable speed wind 

machine changes with wind speed. The variable voltage variable frequency system requires efficient power electronic AC-DC-AC 

converters for interfacing with utility system, where AC-DC converter is used to convert AC voltage with variable amplitude variable 

frequency to constant DC voltage. This DC voltage is again converted into AC voltage with constant amplitude and constant 

frequency using DC-AC inverter. Thus a power electronic converter controls and shapes electrical output. Converters using power 

electronic devices have good dynamic performance, and can provide high quality sine wave current in the generator and the power 

network. They can also help to control real as well as the reactive power of the system. Furthermore when number of wind generators 

operates in parallel, the converters can optimize the output of each machine in order to increase the total power output by allowing 

different machines to operate at different speeds. 

   Power electronic converter systems [6] have different topologies shown in Fig 3,4,5,6. They are 

(i)Thyristor grid side converter 

1. Back to Back PWM, 

2. Generator side uncontrolled rectifier with  

    boost converter 

 (ii)Hard switched grid side converter 

 

(iii)Matrix converter 

 1. Conventional matrix converter 

 2. Improved matrix converter 

(iv)Multilevel power converter 

1. Three level Neutral point diode clamped back  

     to back converter 

2. Three level H bridge back to back converter. 

3. Five level H bridge back to back converter. 

4. Three level Neutral point clamped converter. 

(v)Resonant converters 

(vi)B4 converters   

 
 
Fig 3 Multilevel back-to-back converter for direct connection to the grid 

 

 

 
Fig 4 Two-level back-to-back converters with passive rectifier[9] 
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 Fig 5 Two-level back-to-back converters with active rectifier [9] 

 

 
 

Fig 6 Topology of the NPC converter [9] 

B.Control strategies for wind energy systems 

   The controllers which are used to control the switching characteristics of power electronic converters. The common methods used to 

control Power Electronic converter [7] are hard control such as PID control, Hysteresis control, sliding control and soft control such as 

Fuzzy and Neural network. 

IV. POWER QUALITY ISSUES 

   Electrical Power quality is the degree of any deviation from nominal values of the voltage magnitude and frequency. Power quality 

has become important issue over the last decade. It depends on connection of wind energy generating system with grid. Such issues 

can be Steady state voltage rise, voltage flicker, harmonics, frequency deviations; impact of low power factor. A wind turbine 

normally will not cause 

any interruptions on a high-voltage grid. The extensive use of power electronics based equipment and non linear loads at PCC 

generates harmonic currents.[8]. 

   The machines and equipments that are affected by harmonic effects are capacitors, circuit breakers, conductors, electronic 

equipment, meters, protective relays, rotating machines etc. The devices used for eliminating power quality problem are known as the 

Custom power devices [10].They are Static Synchronous Compensator, Dynamic Voltage Restorer, and Unified Power Quality 

Conditioner etc. Filters are also integrated with power electronic converters to reduce the harmonics. Simple filter can be used is the 

passive filter (LC).Depending upon the order of harmonics present in the system the filters are tuned so that harmonics are eliminated. 

V. CONCLUSION 

   This  survey paper has given an overview of different variable speed wind energy generating systems using Permanent magnet 

synchronous generators (PMSG) and the investigation of reasons of poor power quality issues related with grid connected wind farm 

and also presented about power electronics converter topologies and its control techniques. 

 

VI.REFERENCES 
[1]T.Ackermann, wind power in power systems, wileyNew York, 2005. 

[2] ‘Global wind energy council (GWEC)’:http://www.gwec.net 

[3]F.V.Hulle, Large Scale Integration of wind energy in the European power supply; Analysis, Issue and Recommendations, EWEA, Dec 2005.  

[4]H.Li and Z.Chen”Overview of Different Wind Generator Systems and Their Comparisions,”Renewable power Generation, vol 2, No 2, 2008, pp 123-138. 

[5]R.Esmaili.”Application of advanced power electronics in renewable energy systems.”Phd Thesis, Dept of Electrical and Computer Engineering, Ohio State 
University, 2006. 

[6]Frede Blaabjerg, Marco Liserre “Power electronics converters for wind turbine systems”, IEEE transaction on Industry applications, vol 48, No 2, March/April 2012. 

 [7]Hoa M Nguyen and D.Subbaram Naidu “Advanced control strategies for wind energy systems”IEEE PES power system conference & Exposition 
(PSCE),Phonix,AZ,USA  20-23  march 2011. 

[8]Math H.J.,Jin Zhong ,Francise Zavoda,”Power Quality Aspects of smart Grids”,European Association for the Development of Renewable Energies,Environment 

&Power quality,International Conference,Granada ,March 2010 
[9]Nantao Huang,”Simulation of Power Control of a Wind Turbine Permanent Magnet Synchronous Generator System” Aug 2013 

[10]Muralikrishnan K ,P.S.Charndramohan Nair” Measurement and analysis of power quality problems associated with a grid having wind energy conversion 

systems.”IEEE 2013. 

AUTHORS 

First Author – T.Muthukumari,M.E.,(Ph.D),Anna university,Chennai,call2tmkumari@yahoo.co.in 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      50 
ISSN 2250-3153  

www.ijsrp.org 

 

 Second Author – T.A.Raghavendiran,M.E.,Ph.D.,Anand Institute of Higher Technology,Chennai,taraghavendiran@yahoo.co.in 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      51 

ISSN 2250-3153  

www.ijsrp.org 

Effect of progressive controlled weight bearing of upper 

extremity following proximal humeral fracture: 

Randomised control study 

Seeta Singh, Keerthi Rao, Chandra Iyer, Subhash Khatri 

 
 Pravara Institute of Medical Sciences of College of Physiotherapy 

 
Abstract- Background: Proximal humeral fracture is the second 

most common fracture of upper limb. The problem like swelling, 

pain, stiffness, functional disabilities were the major problem, 

even after the physical therapy of proximal humeral fracture. 

Objective: To find out the effect of progressive controlled 

weight bearing on upper extremity following proximal humeral 

fracture using functional range of motion and shoulder pain and 

disability index(SPADI) over a period of 6 week. 

Method: The study duration was from Feb 2012 to Jun 2013. 30 

participants both males and females based on inclusion and 

exclusion criteria were alternately allocated in two groups i.e. 

group A (study) and group B (control). There were 12 

participants in group A and 13 participants in group B. There 

were 3 drop out in group A and 2 drop out in group B. Group A 

received progressive controlled weight bearing along with 

conventional physiotherapy and Group B received conventional 

physiotherapy. The duration of the treatment for both the group 

were same i.e. 30-45 minute. Assessment was done on the first 

day of 6
th

 week post fracture and the last day of 12
th

 week. 

Result: Functional range of motion: There was highly significant 

difference seen between the mean difference of two groups for 

flexion, abduction, internal rotation and external rotation were p’ 

value was 0.0001 and for extension p’ value was 0.74 showing 

non-significant difference. SPADI: There was highly significant 

difference between the mean difference of two groups were p’ 

value was 0.0004, t was 4.171. 

Conclusion: Progressive controlled weight bearing may be used 

as an adjunct to conventional physiotherapy for the treatment of 

proximal humeral fracture in terms of improving functional range 

of motion and shoulder pain and disability index. 

 

I. INTRODUCTION 

houlder joint is a ball and socket type of synovial joint. In 

shoulder joint dynamic stability is been provided by muscles 

and static stability is been provided by ligaments. Injuries over 

shoulder joint can be traumatic or non-traumatic. In traumatic 

injuries the mechanism can be fall on an outstretch hand, blow 

over the lateral aspect, sports, rarely seizure. According to the 

statistical report in the year 2004 presented by US Census 

Bureau, International Data Base, India demonstrated a high 

prevalence of shoulder fracture around 12,28,059 and USA were 

3,38,593. Proximal humeral fracture is the second most common 

fracture of the upper extremity followed by distal forearm 

fracture. According to Neer’s classification shoulder fractures 

had been divided one part fracture, two part fracture, three 

fracture, and four part fracture. One part fracture is seen in 8 out 

of 10 proximal humeral fracture. Prevalence of 2 part fracture is 

10%with either involvement of anatomical neck or surgical neck 

or greater or lesser tuberosity. Surgical neck is commonly 

involved follow by greater tubercle. Prevalence of 3 part fracture 

is about 5% were two fracture segment are displaced in relation 

two each other, surgical neck and one of the tuberosity is 

commonly involved. Prevalence of four part fracture is about 5% 

and very rare presentation with valgus impaction. Clinical sign 

and symptom of fracture are pain, localised swelling, deformity, 

loss of function, inability to bear weight. Numerous radiological 

view are available to investigation and confirm the diagnosis of 

proximal humeral fracture which includes AP-view, transcapular 

Y view, axillary view, west point view, MRI or CT scan. Depend 

on the type of fracture appropriate orthopaedic decision are taken 

for maximum beneficial of patient. After orthopaedic 

management patient are referred to the post fracture 

rehabilitation to orthopaedics  physiotherapy department. 

Depending on type of fracture and orthopaedic management, 

different types of physical therapy approach are planned for the 

rehabilitation. Exercises for the post fractured management are 

active exercises, active assistive exercise, passive exercises, 

strengthening exercises, weight bearing exercises and 

mobilisation etc. Weight bearing protocol are consider as 

standard protocol for the post fracture management specially for 

the lower limb. Different type of weight bearing exercises are 

planned for the post fractured cases such as toes touch weight 

bearing, touch down weight bearing, partial weight bearing, 

weight bearing to tolerated, followed by full weight bearing. Still 

there is no standardization of weight for weight bearing protocol. 

Different studies demonstrated different idea about weight 

bearing, some study say that toe touch are 10-15kg of weight, 

some demonstrated that partial weight bearing as 20-25 kg of 

weight. Numerous studies related to weight bearing had proven 

that it help in strengthening bone, muscles, joint, increases 

proprioception etc. in lower limb when planned for post fracture 

rehabilitation. Since similar kind of studies are hardly done for 

the upper limb fracture. So weight bearing exercises followed by 

proximal humeral fracture can be planned as finger touch weight 

bearing, finger down weight bearing, weight of upper limb 

weight bearing, full weight bearing of upper limb. 

 

Method 

Design: Randomized control study 

      Setting: Department of orthopedic physiotherapy, Pravara 

Rural Hospital (tertiary hospital), Loni, Tal- Rahata, Dist- 

Ahmednagar, Maharashtra State, India- 413736. 

S  
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      Outcome measure: Functional range of motion and 

Shoulder pain and disability Index (SPADI). 

      Participant: There was 40 participant with the diagnosed 

case of proximal humeral fractured which were referred to the 

orthopaedic physiotherapy department. The mean age of control 

group was 44.61±11.08 and study group was 42.58±12.65 years. 

The mean height of control was 156.07±6.38 and study group 

was 157.08±9.307(cm). The mean weight of control was 

67±12.36 and study group was 66.91±11.047. BMI of control 

group was 27.34±4.8 and study was26.92±2.72. 

      Criteria for study: Inclusion criteria were both male and 

female of age over 18years, traumatic cases of proximal humeral 

fracture according to Neer’s classification (one and two part 

fracture),conservative treated un-displaced fracture of proximal 

humeral fracture, operated cases of one, two part fracture of 

proximal humeral fracture, stress, avulsion, impact and hairline 

fracture of proximal humerus. Exclusion criteria were bilateral 

shoulder fracture, rotator cuff tear, shoulder dislocation with 

fracture, previous history of surgery of ipsilateral side of 

shoulder, elbow, wrist, previous history of ipsilateral proximal 

humeral fracture, nerve injury during trauma, neurovascular and 

neuromuscular condition, cognitive impairment.  

      Procedure: The study received approval from the 

Institutional Ethical Committee (IEC) of PIMS, Loni. There were 

40 participants with clinical diagnosis of proximal humeral 

fracture treated by Orthopaedic surgeon and are referred to the 

orthopaedic physiotherapy department for the physical 

rehabilitation. From these 40 participants, screening was done, as 

per the inclusion and exclusion criteria 35 participants were 

found eligible for the study. 30 participants were included in the 

study and five participants were not willing to participate. 

Written informed consent were obtained. Thus 30 participants 

who were willing to participate were briefed about the study. The 

participants were randomized into two groups i.e. Group A 

(Study group) and Group B (Control group). Both the groups 

contain 15 participants. There was 3 drop out in group A and 2 

drop out in group B. The detailed assessments of the participants 

in term of orthopaedic physical rehabilitation were taken for the 

study on the first day of sixth week post fracture. For quantifying 

the improvement of the proximal humeral fractured the Shoulder 

Pain and Disability Index and Functional ROM were used to 

assessed on the first day of 6
th

 week and last day of 12
th

 week. 

Beside controlled weight bearing exercises the rest of the 

treatment protocol and physical therapeutic duration were same 

for both the groups. 
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       Shoulder Functional range of motion : Shoulder range of 

motion was assessed by universal goniometer for flexion, 

extension abduction, internal rotation and external rotation. 

 

Intra group comparison: 

       Study Group: (Intra group comparison within experimental 

group using paired t’ test). Flexion: The pre-interventional mean 

at first day of 6
th

 weeks for flexion was 48.5±14.06 and post 

interventional mean i.e. at 12
th 

weeks was 149.08±14.003. 

Extension: The pre-interventional means at first day of 6
th

 weeks 

for extension was 27.9±11.9 and the post interventional means at 

12
th

 weeks was 49.08±4.22.Abduction: The pre-interventional 

means at first day of 6
th

 weeks for abduction was 41±10.27 and 

the post interventional means i.e. 12
th

 weeks was 

159.91±12.73.Internal rotation: The pre-interventional means at 

6
th

 weeks for internal rotation was 27.33±8.88 and the post 

interventional means at 12
th

 weeks was 68.58±9.51External 

rotation: The pre-interventional means at 6
th

 weeks for external 

rotation was 18.75±4.82 and the post interventional means at 12
th

 

weeks was 73.25±13.404. 

       Control Group: (Intra group comparison within control 

group using paired t’ test for intra group comparison.) Flexion: 

The pre-interventional mean at 6
th

 weeks for flexion was 

51.15±11.20 and post interventional mean at 12
th 

weeks was 

117.07±12.93. Extension: The pre-interventional means at 6
th

 

weeks for extension was 25.38±12.15 and the post interventional 

means i.e. 12
th

 weeks was 42.076±5.75.Abduction: The pre-

interventional means at 6
th

 weeks for abduction was 45.38±14.64 

and the post interventional means at 12
th

 weeks was 

120.61±10.28.Internal rotation: The pre-interventional means at 
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6
th

 weeks for internal rotation was 32.538±7.93 and the post 

interventional means at 12
th

 weeks was 49.23±7.59.External 

rotation: The pre-interventional means at 6
th

 weeks for external 

rotation was 20±5.40 and the post interventional means 

12
th

weeks was 42±5.85. 

 

 

Table 4.3: Intra group comparisons of Functional range of motion of Pre and Post (of study and control group) 

 

Movement Study group ‘p’ 

value 

t  

value 

Re- 

sult 

Control group ‘p’ value t value Re- 

sult 

 Pre Post    Pre Post    

Flexion 48.5±14.06 149.08±14.0 0.0001 18.42 H.S 51.15±11.20 117.07±12.93 0.0001 13.30 H.S 

Extension 27.9±11.9 49.08±4.2 0.0003 5.228 H.S 25.38±12.15 42.076±5.75 0.0001 6.052 H.S 

Abduction 41.0±10.27 159.9±12.73 0.0001 24.760 H.S 45.38±14.64 120.61±10.28 0.0001 21.17 H.S 

Internal 

Rotation 

27.33±8.88 68.58±9.5 0.0001 9.305 H.S 32.53±7.93 49.23±7.59 0.0001 6.444 H.S 

External 

Rotation 

18.75±4.82 73.25±13.4 0.0001 12.412 H.S 20±5.40 42±5.85 0.0001 10.29 H.S 

H.S: Highly significant N.S: Non-significant 

 

 

 

Graph 4.1 Intra group comparisons of Functional range of motion of Pre and Post in both the groups 

 

       Inter group comparison of experimental and 

conventional group :  Flexion: The mean difference of pre and 

post study group was 100.58±18.913 and the mean difference of 

pre and post control group was 65.92±17.86 using unpaired t’ 

test, p’ value was 0.0001, t was 4.7 concluded highly significant 

result.  Extension: The mean difference of pre and post study 

group was 18.16±12.03 and the mean difference of pre and post 

control group was 16.69±9.94 using unpaired t’ test, p’ value was 

0.74, t was 0.33  concluded non- significant result. Abduction: 

The mean difference of pre and post study group was 

118.91±16.63 and the mean difference of pre and post control 

group was 75.23±12.80 using unpaired t’ test, p’ value was 

0.0001, t was 7.392 concluded highly significant result. Internal 

Rotation: The mean difference of pre and post study group was 

41.66±15.38 and the mean difference of pre and post control 

group was 16.69±9.34 using unpaired t’ test, p’ value was 

0.0001, t was 4.95 concluded highly significant result. External 

Rotation:  The mean difference of study group was 54.5±15.211 

and the mean difference of control group was 22±7.70 using 

unpaired t’ test, p’ value was 0.0001, t was 6.822 concluded 

highly significant result. 
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Table 4.4 Inter group comparison of Functional range of motion between Study and control group 

 

Movement Mean difference of 

study group 

Mean difference of 

control group 

‘p’ value t value Results 

Flexion 100.58±18.913 65.92±17.86 0.0001 4.71 Highly significant 

Extension 18.16±12.03 16.69±9.94 0.335 0.74 Non significant 

Abduction 118.91±16.63 75.23±12.80 0.0001 7.39 Highly significant 

Internal rotation 41.66±15.38 16.69±9.34 0.0001 4.95 Highly significant 

External rotation 54.5±15.211 22±7.70 0.0001 6.822 Highly significant 

 

 
 

Graph 4.2 Inter group comparison of Functional range of motion between Study and control group 

 

        Shoulder pain and Disability Index (SPADI): The 

intensity of pain and function difficulties or disability of shoulder 

is measured with the help of shoulder pain and disability index. 

The pre-interventional average SPADI score in study (PCWB) 

group was 79.75 ± 6.69. After 6weeks, the average SPADI score 

of these participants was 15.58±3.47. The average difference in 

pre and post SPADI scores was 64.16± 6.67. The pre-

interventional average SPADI score in control group was 81.416 

±6.253. After 6 weeks, the average SPADI score of control 

participants was 29.15± 3.91. The average difference in pre and 

post SPADI scores was 52.30±7.47. After application of 

“Unpaired t test” there was “highly significant” reduction in 

mean difference of pre and post SPADI of the study group when 

compared to control group. (‘t’=4.171, df=23, p<0.0004) (Table 

4.6) 

 

Table 4.5: Intra group comparisons of SPADI scores in study and control  group 

 

SPADI 

Means ± S.D 

Pre 

(6
th

 week) 

Post 

(12
th 

week) 

‘p’ value ‘t’ value Result 

Study Group 79.75±6.69 15.583±3.47 <0.0001 33.315 Highly significant 

Control group 81.416±6.253 29.15±3.91 <0.0001 25.226 Highly significant 
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Graph 4.3 Intra group comparisons of SPADI scores  in study and control group 

 

Table 4.6: Inter group comparison of SPADI scores between Study and control group 

 

SPADI Study group(CWD) Control group 
‘p’    

value 
‘t ‘value Result 

Mean      difference 

±SD 
64.16± 6.67 52.30±7.47 <0.0004 4.171 Highly Significant 

 

 
 

Graph 4.4 Inter group comparisons of SPADI scores of Study and control group 

 

       The results of the present study showed that progressive 

controlled weight bearing on upper extremity following proximal 

humeral fracture may be an effective treatment protocol for 

patient in term of increasing functional range of motion and 

functional ability of ADL. 

       According to the Lynn Allen Colby and Carolyn
12

 weight 

bearing exercise is a type of closed chain exercise which 

stimulate the mechanoreceptor present in the muscle, hence 

facilitate the co-activation of agonists and antagonists i.e. co-

contraction of the muscle which subsequently promote dynamic 

stability of the joint, since muscles contractions have a 

compressive effect which approximate the joint surface and 

provide stability to the joints
12

. The conscious awareness of joint 

position and movement are normally present, but in fracture 

along with soft tissue, bone, proprioception etc are disrupted and 

alter neuromuscular control. Re-establishment of the efficient use 

of sensory information to initiate and control movement is one of 

the priority in rehabilitation. The weight bearing element of 

closed chain exercises, which causes joint approximation is 

believed to stimulate mechanoreceptors in muscles, in and 

around joints to enhance sensory input for the control of 

movement
12

. James R Roush
29

 (2007) concluded that closed 

chain exercises provide large resistance with low acceleration, 

greater compression forces, increased joint congruency low shear 

force and enhance dynamic stabilization. TimL Uhl et al
10

 

concluded that shoulder muscles get activated during upper 

extremity weight bearing exercises. Helga T Tucci et al 
43

state 

that shoulder musculature get activated during unilateral wall and 

brench press task under submaximal isometric effort. Ian M. 

Rogal (et al)
58

 state the mechanism for the improvement of joint 

reposition sense is related to the stimulation of the joint and 

muscle receptors brought about by the resistance exercise how 

these receptor and the corresponding afferent and efferent loops 

adapt to bring about these improvements in proprioception is not 
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entirely clear. Receptors responsible for detecting joint position 

include the Pacinian corpuscles and Ruffini end-organs found in 

the joint capsule and Golgi tendon organs and muscle spindles 

found in the muscles. All these receptors are sensitive to changes 

in tension within the muscles (golgi tendon organs and spindles) 

or non-contractile tissue (pacinian corpuscles) and Ruffini end-

organ. Voight ML et al
59

 assessed joint reposition sense in 

uninjured subjects before and after a shoulder fatigue protocol. 

They found significantly greater error in both active and passive 

reposition testing immediately after strenuous exercise to fatigue 

when compared with the pretest. This emphasized the importance 

of the muscle receptors in the detection of joint position sense. 

Ann Katrin et al
60

 reported that exercises in closed kinetic chain 

promotes more balanced initial quadriceps activations than does 

exercise in open kinetic chain. This may be of importance in 

designing training programs aimed toward control of the 

patellofemoral joint.  

       Controlled weight bearing with the help of weighing 

machine allowed visual feedback to the participants because of 

which the errors of applying more weight on weighing machine 

by post fractured limb are avoided and the chances of re-fracture 

to the formed callus were avoided which are important for the 

fracture healing.  Other advantage of the weight bearing can be 

seen in bone mineral density. According to Pamela Levangie the 

early callus of fracture healing consist of fibrocartilage material 

containing a high proportion of proteoglycan, glycosaminoglycan 

and glycoprotein. Undifferentiated mesenchymal cells migrate to 

the fracture sites and have the ability to form cells which in turn 

form cartilages, bones or fibrous tissue. The fracture hemotoma 

is organized, fibroblast and chondroblasts appear between the 

bone end and cartilages (type 2) is formed, later cells begin to 

form type 1 collagens that mineralized to form bones. The 

amount of callus formed is inversely proportional to the period of 

immobilization of the fracture
3
. Loading from multiple direction 

have been suggested to influence the distribution of bone density 

and tubercular orientation. Increase in bone density in some areas 

and decrease in density in other areas occur in response to the 

load place on the bone
3
.According to the Bente Morseth, (2011) 

mechanical loading increases the bone mineral density. Harold 

Frost (2003) had invented the theory of Mechanostat which 

explains the local deformation from the mechanical loading 

stimulates the bone cells, resulting in bone adaptation, under the 

influence of parameters such as age, sex, environment, genes, 

nutrition and systemic biochemical factors.
24,23  

Akesons WH, 

Amiel D had explained the effect of immobilization on joints 

during fracture and concluded that early mobilization is 

beneficial for bone as well as joint
26

 . Stuart J.Warden (2006) had 

explained the mechanism of how loading had a effect on bone 

through mechano-transduction process in the skeletal system 

(bone). According to his study, bone is a porous tissue consisting 

of a fluid phase, a solid matrix, and cells. It is a common belief 

that mechano-transduction in the skeleton involves the 

movement of the fluid phase in relation to the solid matrix, which 

subsequently stimulates “detector” cells and triggers a cascade of 

adaptive molecular events resulted in intra-cortical fluid flow via 

load induced alterations in intra-medullary pressure .
27

 Zhang et 

al reported that ephiphyseal loading stimulated 

periosteal(cortical) bone adaptation at a site 4mm distant to the 

loading site. The load induced alteration in intramedullary 

pressure which is the mechanism for the adaptive response, this 

pressure change is propagated throughout the entire 

intramedullary cavity. The fluid flow rate increases with the 

increases in loading frequency resulting in greater cellular 

stimulation and a greater adaptive response. S.L.Bass (2002) 

suggested that in tennis player, loading humerus with racquets 

while playing had more bone mineral content as compared to 

unloaded humerus of the same player. Thus there are several 

articles which concluded that axial loading on bone help in 

increasing bone mineral density which help in increasing bone 

mass
25

.   

       Thus several studies had represented that axial loading i.e 

CKC strengthened the muscle through co-contraction, improved 

joint congruency, stability and improved proprioception. Since 

the progressive controlled weight bearing is a type of closed 

kinetic chain exercise it helps in increasing the bone mineral 

density of the fracture site, it decreased the period of 

immobilization because of which secondary complication like 

joint stiffness, decreased in muscles strength are avoided and its 

promotes the co-contraction of the muscle which help in 

facilitating the joint approximation. Thus early rehabilitation of 

the fracture is useful in terms of functional range of motion and 

abilities of performing activities of daily living(ADL). 

       The muscles are strengthened through the CKC exercises 

then it helps in achieving the early functional range of motion. 

Functional range of motion are such ROM which are necessary 

to do the normal physical activities of daily living.  Since SPADI 

had the activities of daily living such as how much difficulties do 

you have while washing your back, hair etc. how much 

difficulties, and pain while performing various activity graded 

from zero to ten was used. And it can be used in proximal 

humeral fractured cases to quantify the improvement and it is a 

widely accepted scale to measure shoulder condition. 

       Clinical implications: Progressive control weight bearing 

(CWB) is safe, non-invasive technique for the upper limb 

fracture. CWB provide improvement in bone mineral density, 

muscle co-contraction, joint approximation (joint compression 

and dynamic stability) and improved proprioception. Patient with 

the upper limb fractures will be benefit from the progressive 

control weight bearing along with conventional physiotherapy. 

       Limitation  and  Suggestion for further research: Various 

limitations of the present study includes:  Small sample size, 

short treatment duration, this study was focused only on patients 

with proximal humeral fracture., no long term follow up was 

done. Since there are very few studies and limited literature 

regarding the use of progressive control weight bearing on 

proximal humeral fracture, so further research is suggested to 

find out effectiveness of control weight bearing exercises with 

larger sample size, longer duration and follow up. Future studies 

should be carried out to find the effects of only control weight 

bearing exercises as a single intervention in the treatment of 

upper limb fracture. 

       Conclusion:  On basis of present study, it can be concluded 

that control weight bearing may be used an adjunct to 

conventional physiotherapy in treatment of proximal humeral 

fracture for relief of joint stiffness, pain, improving shoulder 

range of motion  and minimized functional disability. 
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Abstract- Bioecology of common cutworms (S. litura) was 

diligently documented at the crop protection section of the Don 

Mariano Marcos Memorial State University-Sericulture Research 

and Development Institute, primarily aimed to generate 

substantial data for the formulation of control measures. 

Specifically, focused on the developmental stages, behavior and 

factors associated to their resurgence and geographical 

distribution. 

       Common cutworm is a complete metamorphic insect and 

considered as a serious pest of mulberry threatening sericulture 

farmers in their quest for quality leaves for silkworm rearing. 

Round-shiny white eggs are pile-up in 3-4 layers and usually laid 

in 2-7 batches. Incubation took place in 2-3 days. 

       On the other hand, newly hatched transparent green larvae 

have pin-sized black spots around their bodies. Color changes 

every after casting-off their old skin until reaching full maturity. 

Larvae development lasted for 19.36 days. Matured worms 

secured the ground for pupation making earthen cells as 

encasement. It was completed in 8-9 days and immediately after 

emergence of the moth, copulation follows that lasted for two 

days and four days egg laying period. 

       Outbreak and population build-up were influenced by biotic 

and abiotic factors (predators, parasites, disease causing 

organisms, host plants and weather conditions). High population 

of cutworms and predators were noted throughout the year heavy 

downpour affected egg production. 

 

Index Terms- Bioecology, cutworms, threshold, defoliation, 

feeding behavior, resurgence, distribution, fecundity, pupation, 

copulation, predators, parasites, outbreak, build-up, host plants. 

 

I. INTRODUCTION 

nsect-pests cause great hazard to the world’s vegetation and 

significant reduction of crop’s output. Many multiply 

hundredfold in a short period feeding on leaves, stem and fruits 

to complete their development stages. 

       Common cutworm (S. litura) popularly known as tobacco 

caterpillar enjoys wide distribution. It was spotted somewhere in 

Northern Luzon but also reported in other Asian nations, 

Australia and Pacific Islands where host plants were cultivated. 

They fed on plants belonging to 44 families preferably tobacco, 

cotton, ground nuts, cabbage, cauliflower among others. It was 

also found feeding on weeds such as Amaranthus spinosus, 

portulaca, Zinnia elegans, and Chenopodium amaranticolor 

(Prasad, 1997). 

       On mulberry, cutworm is a threat to the production of quality 

leaves (Telan and Gonzales, 2000). A cluster of worms 

numbering about 500-600 is capable of defoliating a multi-

branched mulberry in 7-10 days. It is very devastating especially 

when conditions warrant their outbreak and population build-up. 

It is imperative therefore, to generate sufficient informations on 

its biological activities and factors associated on their resurgence 

and distribution for  effective pest control. 

 

II. OBJECTIVES 

       General: Document the biology and behavior of common 

cutworms (S. litura) on mulberry, its alternate hosts and factors 

affecting resurgence and distribution. 

 

Specific: 

a. Characterize the test organism according to external and 

biological parameters; 

b. Establish the life cycle of the test organism on 

mulberry; 

c. Determine the egg production performance; 

d. Identify natural enemies and other habitations and; 

e. Document factors relative to their resurgence and 

distribution.  

 

III. REVIEW OF LITERATURE 

Geographical distribution 

       Cutworm (S. litura) has been reported in the Philippines by 

Torreno (1985) infesting rice, tobacco, and other food crops.  

Record also shows that its distribution has been noted in EPPO 

Region, Africa, Asia, Europian Union, North America and 

Oceana (http://www.eppo. int’in, IIE 1993, no. 61, Table 1). 
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Table 1. Geographical Distribution of S. litura (Fabricus) isolated by Local and Foreign Scientist. 

 

REGION/COUNTRY SOURCE AND YEAR OF DOCUMENTATION 

Philippines Capco, 1957 

India Hampson, 1919; Cotes and Swinhoe, 1888; 

Anon, 1965; Lal and Nayak, 1963;  

San Gupta and Behura, 1957 

Burma Hanson, 1963 

Bonin Islands Shiraki, 1952 

Bangladesh Alom, 1962 

Cambodia Hanson, 1963 

China Hampson 1909 

Christmas Islands Cab, 1967 

Cocos-Keeling Hampsom, 1909 

Indonesia Wallace, 1966 

Japan Shiraki, 1952 

Korea Eguchi, 1926 

Laos Hauson, 1963 

Malaysia Corbett and Miller, 1933 

Maldivces Cab, 1967 

Nepal Cab, 1967 

Pakistan Anon, 1965 

Rukyu Island Shiraki, 1952 

Singapore Hampson, 1919 

Taiwan Misaka, et. al, 1940 

Thailand Anon, 1965 

Vietnam Hanson, 1963 

Australia Forte and Shedby, 1965; Cab, 1967 

Caroline Islands Bryan Jr., 1949 

Gilbert Islands Hampson, 1909 

Marshall Islands Cab, 1909 

Midway Islands Cab, 1967 

New Caledonia Cohic, 1967 

Norfolk Islands Cab, 1967 

Papua New Guinea Dun, 1965; Anon, 1962 

Phoenix Islands Cab, 1967 

Society Islands Hampson, 1909 

Solomon Islands Cab, 1967 

Tonga Cab, 1967 

Tubai Islands Cab, 1967 

Wallis Islands Cab, 1967 

West Irian Cohic, 1959 

West Samoa Dumbleton, 1954 

Food Source 

 

       Spodoptera litura is a highly polyphagous insect found 

feeding on vegetables, food crops, weeds and other economic 

crops (Brown and Dewhurst, 1995; Holloway, 1989).  Host 

plants is  presented in Table 2. 
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Table 2.  Host/Food Source, Area or Region and Scientist/Documentor. 

 

Hosts/Food Source Area/Region Researcher/Documentor 

Taro Solomon Islands MC Forlane, 1987 

Rice Philippines Im, et. al, 1989 

Tobacco Philippines Torreno, 1985 

 India Dhandapani, 1985 

Coffee and C. odorata India Singh and Sacban, 1993 

Sugarbeet India Singh and Sacban, 1993 

Groundnut India Singh and Sacban, 1993 

Soybeans India Singh and Sacban, 1993 

Cauliflower India Singh and Sacban, 1993 

Jatropa curgas India Singh and Sacban, 1993 

Lucerne India Meshran and Josh, 1994 

Tobacco and Castor India Meshran and Josh, 1994 

Banana and Corn India Rao, 1956 

Groundnut, Sunflower, Cotton, 

Jute, Tomato 

India Rao, 1956 

Cabbage, Cauliflower, Chow 

Chow, Blackgram 

India Agyar, 1963 

Sweet potato, Agathi, chilli, 

Onion 

India David and Kumarswami, 1975 

Tomato, Tobacco,Potato India Pruthi, 1969 

Castor, Gram linseed, Groundnut, 

Jute, Corn, Lucerne, Banana, Rose, 

Poppy, Sugarbeet, Brinjal cabbage, 

and Sweet potato 

India Pruthi, 1969 

Okra, Clove and Surghum India Thomas, et. al, 1969 

Onion poppy India Singh and Byas, 1975 

Sunflower India Singh and Dabral, 1977 

Fennel, Fenugreek India Ayyanna, et. al, 1982 

Blackcumin, Soybean, Gree gram, 

Jute and Black pepper 

India Nagalingham, et. al, 1979 

Soybean India Singh, 1980 

Amaranthus India Srivastava, et. al, 1971 

Cowpea India Puttaswamy and Reddy, 1981 

Marsilea Quadriflora India Yadau and Yadar, 1983 

Onion Korea Sain, et. al, 1983 

Cabbage China Choo, 1988 

Soybean and Alfalfa Japan Zhoo and Aeto, 1994 

White clove Japan Okado, 1993 

Long bean and Cotton Malaysia  

Jute India Singh and Hol, 1972 

Gladiolus China Patel, 1943 

Gladiolus India Wang, 1982 

Cynara sculymus India Krishnaiaw, et. al, 1967 

Sun hemp India Ramamurthy, et. al, 1967 

Potato India Ansai, et. al, 1992 

 

Morphological Description and Feeding Behavior  

      Eggs were laid in clusters (2,685 eggs/cluster)  according to 

Torreno (1985) and Troung (1989). Earlier, Miyahara et. al, 

1971, noted that between 2-5 days after moth emergence, 

females lay 1000-2000 eggs/mass on lower leaf surface of any 

host plant. Egg masses are covered with hair-like scales from the 

end of the insect’s abdomen. Fecundity is adversely affected by 

high temperature and low relative humidity (about 960 eggs laid 

at 30 
0
C and 90% RH and 145 eggs at 35 

0
C and 30% RH). 

      The larvae pass through six instar in 15-23 days at 25-26 
0
C. 

Young age larvae in groups, leaving the epidermis of the leaf 

intact. Later, the late age/grown-up larvae disperse and hide 

underground during the day and feed at night and early in the 

morning. 
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      Pupal period is usually spent in earthen cell (encasement) and 

lasts 11-13 days at 25
0
C. Life span of adult is about 4-10 days 

depending on temperature and low relative humidity. Thus, life 

cycle for one generation can be completed in five weeks. In 

Japan (Nakasuji, 1976) four generations develop between May to 

October while in the tropics, there may be eight annual 

generations. 

      Host range of common cutworm, S. litura covers over 40 

families containing at least 87 species (Salama, et. al, 1970). 

Among the main crop species attacked by S. litura in the tropics 

are: C.esculenta, cotton, flax, groundnuts, jute, lucerne, maize, 

rice, soyabeans, tea, tobacco, ambergines,   brassica, capsicum, 

cucurbits, phaseolus, potatoes and vigna. Other hosts include 

ornamentals, wild plants, weeds and shade trees (Salama, et. al, 

1970). 

 

Crop loss and economic impact. 

      Common cutworm, S. litura is an extremely serious insect 

pest capable of defoliating many economically important crops. 

In India, yield of soybeans was reduced by 42% (Srivastava, et. 

al, 1972). On the other hand, yield loss of tobacco was reached at 

23-24, 44.2 and 50.4 when plants were infested with two, four 

and eight larvae respectively (Patel, et. al, 1971). Likewise, 4-8 

larvae per Colocasia esculenta reduced yield by 10% similar to 2-

3 and 1-2 larvae per plant of ambergines and capsicum (Nakasuji 

and Matsuzaki, 1977). 

 

IV. MATERIALS AND METHODS 

      Series of experiments were carried-out in the field and in the 

screen house generating substantial informations for the 

realization of the objectives of the project. 

 

Collection of Specimen and Mass Production 

      Test insects were collected from mulberry plantations of the 

Central Experimental Station of DMMMSU-SRDI.  They were 

cultured/mass produced in the screen house using rearing pans, 

jars and gerber bottles.  Specimens were provided with mulberry 

leaves of desired age to sustain their growth and development. 

 

Characterization of the Different Developmental Stages 

      Documentation started upon hatching where the larvae were 

characterized according to external and biological activities.  

Observation and data gathering continued until the completion of 

one generation.  Another set of experiment was laid out for the 

determination of the longevity of the developmental stages. 

 

Oviposition and Fecundity 

      Newly emerged male and female moths were introduced in 

caged plants inside the screen house for close monitoring.  Paired 

moth, male and female was also confined in a large mosquito net 

in the open field for performance comparison.  Egg laying 

performances were recorded. 

 

Identification of Matured Enemies 

      Series of pest survey were conducted to closely observe the 

association of different insects with cutworm within the mulberry 

plantations.  They were classified according to predators or pest 

like cutworms and pyralid.  Newly hatched and grown larvae of 

cutworms were collected and cultured in the screen house with 

predetermined beneficial insect. 

      Infected and dead cutworms were thoroughly diagnosed 

according to the cause of illness or death. 

 

Host Determination 

      A survey was conducted within mulberry plantation 

observing the positive reaction of cutworms to weed species.  

Similar activity was conducted on nearby farms identifying crops 

vulnerable to cutworms. 

 

Abiotic Factors Affecting Pest Activity 

      Monthly insect counts (larvae and egg clusters) were 

conducted determining the population levels across months and 

establishing the seasonal pattern. 

 

V. RESULTS AND DISCUSSIONS 

Metamorphosis 

      Common cutworms of mulberry undergo complete 

metamorphosis (egg, larvae, pupa and adult). Stages of growth 

and development were influenced by nutrition and rearing 

conditions. Shiny round shelled eggs were produced in large 

numbers and deposited underneath the middle leaves.  Upon 

hatching, young age larvae sought soft tissue and slowly 

migrated to older leaves as they advance to the later stages.  Five 

moultings were noted with the fully matured larvae forming soil 

case for protection.  After several days, adult broke-out of the 

pupal shell, copulate and produced eggs. 

 

Physical Characteristics 

      Eggs.  Shinny-round shelled eggs were laid in 7-10 batches in 

a duration of four days that weighed + 0.124 mg/egg and a 

diameter of + 0.0098 millimeter.  Incubation took place in + 2.36 

days within the range of 2-3 days as recorded by Truong in 1989 

using tobacco as substrate.   

      Larvae.  After hatching, larvae undergone six stadium with 

the first instar noted as the longest at + 4.08 days and shorter 

duration at later larval stages (2.44-3.64 days only).  Weight 

gradually increases as they advance to the next stage with a 

single matured worm weighing 689.0 mg and a body diameter of 

+ 1.73 mm and + 3.56 cm long (Table 3 and Fig.1).  Total larval 

development was computed at 19.36 days, longer than those fed 

with castor 15.4 days but shorter than those fed with maize, 20.6 

days (Singh and Hai, 1972).  Highly variable  larval development 

was noted by Truong in 1989 at 15-27 days depending on the 

rearing condition. 

      Pupa.  Fully matured larvae secured the ground (1-2 cm 

below the surface) for pupation. It was completed in 8.29 days a 

little longer than the 7-8 days pupation using tobacco a food 

source as documented by Truong, 1989 (Table 3 and Fig.1).  A 

pupa weighed + 281 mg with a diameter of + 5.23 mm and a 

length of + 1.73 cm. 

      Adult/moth.  Female moth emerged a day or two earlier than 

males.  A pair copulated for two days and laid their eggs in 

patches for four days.  Generally, moth weighed + 138 mg with a 

body size of + 5.04 mm and + 1.79 mm from the head to the tip 

of the abdomen.  It took about + 7.8 days period from emergence 

to the completion of egg laying. 
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Total Development Period for One Generation 

      Nutrition influenced the overall development of the insect-

pest.  When fed with mulberry, total life time for one generation 

was only + 37.81 days that was much shorter the 52-56 day 

duration with tobacco leaves as food (Prasad, 1977). 

 

Fecundity 

      Egg production performance was influenced by rearing 

condition as shown in (Table 3 and Fig.1). Better egg production 

was noted when reared in the open field than in a limited space 

and unfavorable condition as in cage or screen house (635.67 

eggs vs 557.86 egg/pair).  Likewise, caged insects scattered their 

eggs into 6.5 clusters unlike in the normal condition with only 

2.5 clustered egg/pair. 

 

Table 3. Characteristics and life cycle of common cutworm. 

 

Stages of 

Development 

Weight  

(mg) 

Size 

 (mm) 

Length  

(cm) 

One 

Generation 

(days) 

 

Egg + 0.124 + 

0.0098 

 + 2.36 

         Larvae 

1
st
 + 2.08 + 0.610 + 0.34 + 4.08 

2
nd

 + 2.99 + 1.75 + 0.64 + 3.24 

3
rd

 + 94.00 + 2.46 + 1.73 + 3.48 

4
th

 + 306.00 + 3.56 + 2.87 + 2.44 

5
th

 + 689.00 + 4.72 + 3.56 + 3.64 

Pupa + 281.00 + 5.23 + 1.73 + 8.29 

Adult + 138.00 + 5.04 + 1.79 + 7.80 

Total    + 35.33 

 

Figure 1. Morphological characteristics of common cutworm S. litura. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Natural Enemies Affecting Resurgence and   

Distribution 

        A. Biotic Factors.  Biological agents like predators, 

parasites and disease causing organisms showed down the 

multiplication of cutworm.  Species of spider, beetles and bugs 

were found preying on newly hatched/juvenile worms.  Likewise, 

crickets, cotton stainer, praying mantis and katydid were found 

occasionally feeding on newly hatched cutworms (Table 4). 

        Parasites were observed emerging from dead larvae and 

isolated as tachinid fly and wasps.  Death of larvae was noted to 

be due to viruses, fungi and bacteria (Table 4).  Similar parasites 

and disease causing organisms were also isolated by Pojas, 1987 

as cited by Torreno.1985. 

        Population build up was favored by the abundance of 

vulnerable host plants.  Legumes, solanaceous plants, cucurbits, 

pechay and cabbage were found harboring cutworms of different 

ages.  Likewise, weed species like spinach marakamote, jute, 

gatas-gatas, pigweed and other weeds associated with mulberry 

were also prune to cutworms (Table 5). 
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Table 4. Biological agents affecting the multiplication of 

common cutworm. 

 

Predators Parasites Disease-Causing 

Organisms 

Lynx and jumping 

spiders 

Trachivid fly fungi 

Ladybird and 

coccinalid beetles 

Wasps bacteria 

Reduvid and tobacco 

bugs 

 virus 

Tree cricket   

Katydid   

Cotton stainer   

Praying mantis   

 

Table 5. Potential food sources of cutworm within mulberry 

plantation and neighboring farms. 

 

Common Crops Weed Species 

Common 

Name 

Scientific 

Name 

Common 

Name 

Scientific 

Name 

Tomato L. 

esculentum 

Spinach A. pemaras 

Eggplant S. melongena Marakamore I. acotangula 

Pepper C. annum Jute C. capsularia 

Cowpea V. sinensis Gatas-gats E. hirta 

Corn Z. mays Maratabako M. arvensis 

Cabbage B. oleraceae Andadasi C. alata 

Squash C. maxima Pigweed P. oleraceae 

Mungbean P. vulgaris Wild jute  

Okra  Tantandok   

Pechay    

Cucumber    

Pigeon pea C. cajan   

  

        B. Abiotic Factors.  Temperature, relative humidity, 

frequency of rain including floods critically affected the 

development of the insect pest.   High temperature and relative 

humidity during summer and scarcity of food supply greatly 

reduced egg production.  Likewise, heavy down pour in July 

(about 44.2 man/day) and stormy weather with gusty winds in 

August prevented the resurgence and redistribution of cutworms.   

However, larvae started to regroup and converge to roboustly 

growing mulberries, rice fields and vegetable plantations.  High 

population extends until June with second population peak on 

October. (Fig.2 and Fig.3). 

 

 

 

Fig. 2. Seasonal abundance of cutworm eggs, larvae and predators. 
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Fig. 3a. Agrometeorological data affecting pest population (temperature and relative humidity). 

 

 
 

 

Fig. 3b. Agrometeorological data affecting pest population (rainfall). 

 

 
 

VI. SUMMARY 

        Cutworm develops in four stages of metamorphosis known 

to be influenced by food sources, biotic and abiotic factors.  

Shinny round shelled eggs were produced in large numbers 

(between 557.86-635.67 eggs/pair) and deposited underneath the 

middle leaves. 

        Incubation took place in 2-3 days where newly hatched 

transparent greenish larvae called ants fed on tender leaves and 

gradually increases in size and gained weight as they advance 

into the next phases of growth.  Color changes as they cast off 

their old skin until attaining their maximum size and weight.  

First stadium was noted to be the longest at 4.08 days with other 

instars completed between 2.44 – 2.64 days.  Larval development 

lasted for 19.36 days. 

        Fully matured worms secure the ground for pupation and 

took 8-9 days before the moth emerged.  Male and female moth 

copulated for two days with four days egg laying period.  Total 

lifetime for one generation was 37.81 days. 

        Egg production performance was higher in the normal open 

field than confined in cage.  Pest outbreak and redistribution was 

influenced by biological agents and abiotic factors.  Population 

build-up was favored by the abundance of food sources serving 

as their breeding host as well. 

        Population rose-up starting February to June with another 

population peak in October but slide down in December. 
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VII. RECOMMENDATIONS 

        Sets of information gathered served as spring board in 

designing efficient pest control and ecologically sound 

management based on the following: a) features and behavior of 

the pest; b) longevity as guide as to the best time to deal with the 

pest; c) egg laying performance of a paired moth to know their 

capacity to reproduce; and anticipated yield loss and, d) 

documentation of biotic and abiotic factors leading to proper 

time of crop establishment, choice of cropping system and 

strategic area to focus pest control operation without disturbing  

beneficial insects.. 
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Abstract- Post-operative surgical site infection (SSI) is a major 

source of morbidity and mortality increasing the suffering of the 

ill. It adds enormous burden to the already strained medical 

services system more so in a developing country like India. 

Various protocols are in place to minimize the detrimental effects 

of SSI. Fomites are recognized source of SSI. We in our study 

have found out culture and sensitivity profile of the organism 

found at the incision site intraoperatively. Stap. Aureus, P. 

Aeurignosa, E.Coli , Klebseilla, were found to be most common. 

The culture and sensitivity profile of these organisms were found 

to be same as the national, international, studies. This was an 

attempt to recognize relation between these organisms and 

organisms cultured in post-operative infections. We found post 

operative infection rates were 5.97% in Clean cases and 8.51% in 

Clean Contaminated cases. India as a developing country lacks in 

the research and development activities. We tried to do a pilot 

study pioneering to explore the milieu of incision site as indicator 

of SSI. Our study is also dictating the anti-biotic protocol which 

we feel is must of every institute. 

 

I. INTRODUCTION 

ostoperative surgical site infections remain a major source of 

illness and a less frequent cause of death in the surgical 

patient.1 These infections number approximately 500,000 per 

year, among an estimated 27 million surgical procedures,2 and 

account for approximately one quarter of the estimated 2 million 

nosocomial infections in the United States each year.3 The 

incidence of infection varies from surgeon to surgeon, from 

hospital to hospital, from one surgical procedure to another, and-

-most importantly from one patient to another.4 During the 

mid1970s, the average hospital stay doubled, and the cost of 

hospitalization was correspondingly increased when 

postoperative infection developed after six common operations.5 

These costs and the length of hospital stay are undoubtedly lower 

today for most surgical procedures that are done on an outpatient 

basis, such as laparoscopic (minimally invasive) operations or 

those that require only a short postoperative stay. In these cases, 

most infections are diagnosed and treated in the outpatient clinic 

or the patient's home. However, major complications such as 

deep organ, tissue space infections continue to have a grave 

impact, increasing the duration of hospitalization as much as 20-

fold and the cost of hospitalization fivefold.6 Previous authors 

have reported the extra charge for SSI ranging from $ 858 to 

$17,708 per infection and the excess length of stay attributable to 

SSI ranging from 1 to 44 days.7-16 The most critical factors in 

the prevention of postoperative infections, although difficult to 

quantify, are the sound judgment and proper technique of the 

surgeon and surgical team, as well as the general health and 

disease state of the patient.17 Other factors influence the 

development of postoperative wound infection, especially in 

clean surgical procedures, for which the infection rate (<3%) is 

generally low. Infections in these patients may be due solely to 

airborne exogenous microorganisms.18 other older Indian studies 

by Agarwal (1972) and other authors done at different periods of 

time reported an overall higher infection rate ranging from 10.2% 

to 25%.19 

      Postoperative infections caused by drug-resistant pathogens 

are more difficult to treat.20 Mshana SE found that extended 

spectrum beta-lactamase (ESBL) are on the rise.21 Many Factors 

are responsible for this rise of resistance as discussed by 

Levy.22-23 Indiscriminate use of drugs, flawed hospitals 

protocols, infection control.24-25 This is the reason every health 

center should have their own policy. 

 

II. AIMS AND OBJECTIVES 

      1. To find out which organism prevail at the suture site intra-

operatively. 

      2. To evaluate the correlation of organisms present at the 

suture site intra-operatively and it future implication with 

infection if any. 

      3. To evaluate the differential in the spectrum of organisms 

when different procedures are considered. 

  

III. RESEARCH ELLABORATIONS 

History of Wound infections: 

      An ‘antiseptic’ operation in Dundee – note the carbolic 

spray Hippocrates (Greek physician and surgeon, 460-377 BC), 

known as the father of medicine, used vinegar to irrigate open 

wounds and wrapped dressings around wounds to prevent further 

injury. His teachings remained unchallenged for centuries. Galen 

(Roman gladiatorial surgeon, 130-200 AD) was first to recognize 

that pus from wounds inflicted by the gladiators heralded healing 

(pus bonumetlaudabile ["good and commendable pus"]). 5 

P 
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Unfortunately, this observation was misinterpreted, and the 

concept of pus pre-empting wound healing persevered well into 

the 18th century. The link between pus formation and healing 

was emphasized so strongly that foreign material was introduced 

into wounds to promote pus formation-suppuration. The first 

written evidence of a connection between inflammation, wound 

healing and suppuration is accredited to the Egyptians by 

Breasted as cited by Henry et al.26,27,28 The use of honey for 

chemical debridement of wounds was also the practice of 

Egyptian physicians, and is a treatment continued into modern 

times. The concept of wound healing remained a mystery, as 

highlighted by the famous saying by Ambroise Paré (French 

military surgeon, 1510-1590), "I dressed the wound. God healed 

it.29 Koch (Professor of Hygiene and Microbiology, Berlin, 

1843-1910) first recognized the cause of infective foci as 

secondary to microbial growth in his 19th century postulates. 

Semmelweis (Austrian obstetrician, 1818-1865) demonstrated a 

5-fold reduction in puerperal sepsis by hand washing between 

performing post-mortem examinations and entering the delivery 

room. Joseph Lister (Professor of Surgery, London, 1827-1912) 

and Louis Pasteur (French bacteriologist, 1822-1895) 

revolutionized the entire concept of wound infection. Until the 

1860’s surgical site infection was so severe that surgeons rarely 

operated. L’operation, comme operation a reussiemais – le 

maladeestmorte. The operation succeeded, but the patient is 

dead. As surgeons became more skilful, and introduction of 

anaesthesia in the 1850’s allowed more complex operations – so 

this became a more heart-rending comment. The word 

‘Hospitalism’ was introduced by Sir James Simpson in 

Edinburgh to describe what we now call hospital-acquired 

surgical-site infection. Shock, erysipelas (streptococcal infection) 

or pyaemia (staphylococcal infection) and hospital gangrene 

were the big post-operative killers. Erichsen, from University 

College Hospital in London provided 13 recommendations for its 

prevention - many of which remain valid to-day. However it was 

his pupil Joseph Lister who first made surgery possible using his 

‘antiseptic method’ based on a phenol-impregnated wound 

dressing. This was later developed into the ‘aseptic surgery’ of 

to-day. Lister recognized that antisepsis could prevent infection. 

In 1867, Lister placed carbolic acid into open fractures to 

sterilize the wound and to prevent sepsis and hence the need for 

amputation. In 1871, Lister began to use carbolic spray in the 

operating room to reduce contamination. However, the concept 

of wound suppuration persevered even among eminent surgeons, 

such as John Hunter, 1728-1793.30,31 

 

Present Scenario : 

      Surgical site infections can be classified into three 

overarching categories: Superficial incisional; deep incisional; 

and organ/space, or intracavitary.34 It is believed that the 

difficulty in obtaining positive culture is related to sampling the 

wrong locations (e.g., the associated fluids rather than surfaces) 

and the notion that bacteria within the bio film enter a “dormant” 

state due to local nutrient depletion within the bio film. 

Starvation-induced  “dormancy” has been shown to make 

bacteria in staphylococcal biofilm clusters significantly less 

susceptible to oxacillin.35,36 Kathju and et al. concluded that 

chronic SSI can arise from underlying bacterial bio films, which 

can invest implanted foreign bodies and associated soft tissue 

surfaces. Surgical site infection (SSI) is a common surgical 

complication; culture-negative SSI presents a particular problem 

in management. Examination of explanted foreign bodies 

(sutures) using confocal laser scanning microscopy (CLSM) and 

fluorescent in situ hybridization (FISH) after surgical exploration 

of a chronic culture-negative SSI. Confocal microscopy (CM) 

demonstrated bacilli and cocci attached to the surface of the 

explanted sutures in a mixed bio film. Florescent in situ 

hybridization confirmed that Staphylococci were components of 

the mixed bio film. Removal of the foreign bodies (sutures) 

resolved the chronic infection.37 In prosthetic surgery, the 

presence of the foreign body (for example, a vascular graft after 

arterial bypass surgery or a prosthetic joint in orthopaedic 

surgery) reduces the number of pathogenic organisms required to 

cause an SSI. In this environment, normally non-pathogenic 

organisms such as Staphylococcus epidermidis (coagulase-

negative staphylococcus) may also cause an SSI. Operations on 

sites that are normally sterile (‘clean’) thus have relatively low 

rates of SSI (generally less than 2%), whereas after operations in 

‘contaminated’ or ‘dirty’ sites, rates may exceed 10%.7  

      Studies of the epidemiology of SSIs are complicated by the 

heterogeneous nature of these infections: the incidence varies 

widely between procedures, between hospitals, between surgeons 

and between patients. Data from the United States Centers for 

Disease Control National Nosocomial Infections Surveillance 

(CDC NNIS) system show that SSIs are the third most frequently 

reported nosocomial infections, accounting for 14-16% of such 

infections among hospitalized patients and 38% among surgical 

patients. Similarly, European data suggest that the incidence of 

SSIs may be as high as 20% depending on the procedure, the 

surveillance criteria used and the quality of data collection. The 

increasing use of minimally invasive (laparoscopic) surgery has 

resulted in a decrease in the incidence of SSIs. For example, in 

patients undergoing cholecystectomy, the SSI rate following 

laparoscopic procedures has been reported to be 1.1%, compared 

with 4% following open procedures. Similarly, in patients with 

acute appendicitis, the SSI rate has been reported to be 2% with 

minimally invasive procedures and 8%with open procedures. 6 

Possible reasons for the lower incidence of SSIs with minimally 

invasive procedures include the smaller incision, earlier 

mobilization, reductions in postoperative pain, better 

preservation of immune system function, and decreased use of 

central venous catheters.38,39,40 

 

Definitions to Aid: 

      Since skin is normally colonized by a range of 

microorganisms that could cause infection, defining an SSI 

requires evidence of clinical signs and symptoms of infection 

rather than microbiological evidence alone. SSIs frequently only 

affect the superficial tissues, but some more serious infections 

affect the deeper tissues or other parts of the body manipulated 

during the procedure. The majority of SSIs become apparent 

within 30 days of an operative procedure and most often between 

the 5th and 10th postoperative days. However, where a prosthetic 

implant is used, SSIs affecting the deeper tissues may occur 

several months after the operation. Although the outcome 

measure for SSI used by many studies is based on standard 

definitions such as those described by the Centers for Disease 

Control and Prevention (CDC)9 or the Surgical Site Infection 
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Surveillance Service,10 other valid measures based on clinical 

signs and symptoms have been described such as the 

Southampton11 and ASEPSIS12 methods. 

 

Criteria for defining a Surgical Site Infection (SSI) : 

      Superficial Incisional SSI : Infection occurs within 30 days 

after the operation and infection involves only skin or 

subcutaneous tissue of the incision and at least one of the 

following : 

      1. Purulent drainage, with or without laboratory confirmation, 

from the superficial incision. 

      2. Organisms isolated from an aseptically obtained culture of 

fluid or tissue from the superficial incision. 

      3. At least one of the following signs or symptoms of 

infection: pain or tenderness, localized swelling, redness, or heat 

and superficial incision is deliberately opened by surgeon, unless 

incision is culture-negative. 

      4. Diagnosis of superficial incisional SSI by the surgeon or 

attending physician. Do not report the following conditions as 

SSI : 

      1. Stitch abscess (minimal inflammation and discharge 

confined to the points of suture penetration). 

      2. Infection of an episiotomy or newborn circumcision site. 

      3. Infected burn wound. 

      4. Incisional SSI that extends into the fascial and muscle 

layers (see deep incisional SSI). 

      Note: Specific criteria are used for identifying infected 

episiotomy and circumcision sites and burn wounds. 

 

      Deep Incisional SSI : Infection occurs within 30 days after 

the operation if no implant is left in place or within 1 year if 

implant is in place and the infection appears to be related to the 

operation and  infection involves deep soft tissues (e.g. fascial 

and muscle layers) of the incision and at least one of the 

following: 

      1. Purulent drainage from the deep incision but not from the 

organ/space component of the surgical site. 

      2. A deep incision spontaneously dehisces or is deliberately 

opened by a surgeon when the patient has at least one of the 

following signs or symptoms: fever (>38ºC), localized pain, or 

tenderness, unless site is culture-negative. 

      3. An abscess or other evidence of infection involving the 

deep incision is found on direct examination, during reoperation, 

or by histopathologic or radiologic examination. 

      4. Diagnosis of a deep incisional SSI by a surgeon or 

attending physician. 

 

Notes : 

      1. Report infection that involves both superficial and deep 

incision sites as deep incisional SSI. 

      2. Report an organ/space SSI that drains through the incision 

as a deep incisional SSI. 

 

      Organ/Space SSI : Infection occurs within 30 days after the 

operation if no implant† is left in place or within 1 year if 

implant is in place and the infection appears to be related to the 

operation and infection involves any part of the anatomy (e.g., 

organs or spaces), other than the incision, which was opened or 

manipulated during an operation and at least one of the following 

: 

      1. Purulent drainage from a drain that is placed through a stab 

wound into the organ/space. 

      2. Organisms isolated from an aseptically obtained culture of 

fluid or tissue in the organ/space. 

      3. An abscess or other evidence of infection involving the 

organ/space that is found on direct examination, during 

reoperation, or by histopathologic or radiologic examination. 

      4. Diagnosis of an organ/space SSI by a surgeon or attending 

physician. 

 

Bacteriology of Surgical Wound  

      In most SSIs, the responsible pathogens originate from the 

patient’s endogenous flora. The average human adult has 2m2 of 

skin surface. The chemical composition and moisture of skin 

varies and dictates what type of bacteria will grow on it and how 

much. The surface of skin (epidermis) is not a favorable place for 

microbial growth because it is often dry, salty, and has low pH. 

Most microorganisms are associated with sweat glands and hair 

follicles because of the moist and nutritious environment. Urea, 

amino acids, salts, lactic acids, and lipids are secreted through 

the skin and provide microorganisms with what they need to 

grow. Published by Clinical Reference Systems, a division of 

HBO & Company. Some of the most commonly found 

microorganisms on the skin are Corney bacterium diptheriae, 

Staphylococcus aureus, Micrococcus luteus, Staphylococcus 

epidermis, and Pityrosporumovale. Most bacteria are beneficial 

to the skin because they prevent colonization of the skin by 

pathogens and they control the other organisms on the skin. But 

if a cut is present, these bacteria can enter the body and cause 

damage. The most commonly isolated organisms are S.aureus, 

coagulase-negative staphylococci, Enterococcus spp. and 

Escherichia coli; however, the pathogens isolated depend on the 

procedure. An increasing number of SSIs are attributable to 

antibiotic-resistant pathogens such as meticillin-resistant S. 

aureus (MRSA) or Candida albicans. This development may 

reflect the increasing number of severely ill or 

immunocompromised surgical patients, and the widespread use 

of broad spectrum antibiotics. Pathogens may also originate from 

preoperative infections at sites remote from the operative site, 

particularly in patients undergoing insertion of a prosthesis or 

other implant. 

      Staphylococcusaureus is gram positive, forms clusters, non-

motile, non-spore-forming, and is a faculitive anaerobe. This 

bacteria tests positive for coagulase, catalase, and forms yellow 

colonies on agar. It is found mainly in the nose and on skin. 

Ailments that are caused by the bacteria include food poisoning, 

toxic shock syndrome, skin lesions (boils, styes, and furuncles), 

pnuemonia, and other diseases. 

      Micrococcusluteus is a strict anaerobe that produces yellow 

tocream-white water insoluble pigment on agar (as shown 

above). This bacteria is nitrogen reductase negative and oxidase 

positive. It can cause septic shock, pnuemonia, and urinary tract 

infections in an immune-deficient person. 

      Staphylococcus epidermis is non-motile, gram-positive 

cocci, arranged in irregular clusters, and unlike Staphylococcus 

aureus, it is coagulase-negative. This bacteria is an opportunistic 
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pathogen that does not cause problems unless it enters the 

bloodstream via cuts, catheters, or needles, for example. 

      Pityrosporumovale is a yeast that gets into hair follicles and 

sebaceous glands and causes acne (shown above) and dandruff. 

This sungus causes the disease Pityriasisvesicolor. It appears as 

dandruff or multi-colored scaley patches on the skin. UV light is 

used in detection of this disease, the color given off by the skin is 

analyzed. An increasing proportion of SSIs are caused by 

antimicrobial-resistant pathogens, such as methicillin-resistant 

S.aureus (MRSA), or by Candida albicans. The increased 

proportion of SSIs caused by resistant pathogens and Candida 

spp. may reflect increasing numbers of severely ill and 

immunocompromised surgical patients and the impact of 

widespread use of broad spectrum antimicrobial agents. 

Outbreaks of SSIs have also been caused by unusual pathogens, 

such as Rhizopusoryzae, Clostridium perfringens, Rhodococcus 

bronchialis, No cardiafarcinica, Legionella pneumophila and 

Legionella dumoffii, and Pseudomonas multivorans. These rare 

outbreaks have been traced to contaminated adhesive dressings, 

elastic bandages, colonized surgical personnel, tap water, or 

contaminated disinfectant solutions. When an outbreak of SSIs 

involves an unusual organism, a formal epidemiologic 

investigation should be conducted. 

 

 

Pathogens commonly associated with different surgical procedures (adapted from Mangram et al).2 

Type of surgery Common pathogens: 

Placement of graft, prosthesis   Staphylococcus aureus; CoNS 

Cardiac      S. aureus; CoNS 

Neurosurgery      S. aureus; CoNS 

Breast       S. aureus; CoNS 

Ophthalmic     S. aureus; CoNS; streptococci; Gram-negative bacilli 

Orthopaedic     S. aureus; CoNS; Gram-negative bacilli 

Non-cardiothoracic                                            S. aureus; CoNS; Streptococcus pneumoniae; Gram negative bacilli  

Vascular      S. aureus; CoNS 

Appendectomy      Gram-negative bacilli; anaerobes 

Biliary tract     Gram-negative bacilli; anaerobes 

Colorectal     Gram-negative bacilli; anaerobes 

Gastroduodenal oropharyngeal                              Gram-negative bacilli; streptococci; anaerobes   (e.g.peptostreptococci) 

Head and neck                                                           S. aureus; streptococci; Oropharyngeal  anaerobes     (e.g.peptostreptococci) 

Obstetric and Gynaecological                              Gram-negative bacilli; enterococci; Group  B streptococci; anaerobes 

 Urological       Gram-negative bacilli. 

 

      MRSA (Methicillin – resistant Staphylococcus Aureus) is 

a resistance strain of Staphylococcus Aureus microbes (example 

penicillin and tetracycline). It’s usually harmless, but may 

occasionally get into the body and cause infection. 20-30% 

people carry MRSA on their skin, nose and throat without 

knowing it, these patients are said to be colonized. The type of 

surgery, prolonged hospital stay and also a long time in ICU can 

increase the risk of being infected by MRSA. Occasionally, 

MRSA gets into the body through breaks in the skin such as cuts, 

wounds, surgical incisions or in dwelling catheters. At the same 

time MRSA has the ability to survive in dry, dusty environment, 

it can also be spread through airborne, and therefore the most 

common infection route between patents is health care workers 

In addition to the patient’s endogenous flora, SSI pathogens may 

originate from exogenous sources such as members of the 

surgical team, the operating theatre environment, and instruments 

and materials brought within the sterile field during the 

procedure. Such pathogens are predominantly aerobes, 

particularly Gram-positive organisms such as staphylococci and 

streptococci. The risk of an SSI developing after microbial 

contamination of the surgical site will depend on the dose and 

virulence of the pathogen and the patient’s level of resistance, 

according to the relationship. Microbial contamination of the 

surgical site is a necessary precursor of SSI. The risk of SSI can 

be conceptualized according to the following relationship, 

exogenous and endogenous sources. 

 

 

Endogenic Sources: 

      Microorganisms may contain or produce toxins and other 

substances that increase their ability to invade a host, produce 

damage within the host, or survive on or in host tissue. For 

example, many gram-negative bacteria produce endotoxin, which 

stimulates cytokine production. In turn, cytokines can trigger the 

systemic inflammatory response syndrome that sometimes leads 

to multiple system organ failure. Certain strains of clostridia and 

streptococci produce potent exotoxins that disrupt cell 

membranes or alter cellular metabolism for most SSIs, the source 

of pathogens is the endogenous flora of the patient’s skin, 

mucous membranes, or hollow viscera. When mucous 

membranes or skin is incised, the exposed tissues are at risk for 

contamination with endogenous flora. These organisms are 

usually aerobic gram-positive cocci (e.g., staphylococci), but 

may include fecal flora (e.g., anaerobic bacteria and gram 

negative aerobes) when incisions are made near the perineum or 

groin. When a gastrointestinal organ is opened during an 

operation and is the source of pathogens, gram negative bacilli 

(e.g., E. coli), gram positive organisms (e.g., enterococci), and 

sometimes anaerobes (e.g., Bacillusfragilis) are the typical SSI 

isolates. 

Exogenic Sources : 

      The source of SSIs pathogens include surgical personnel 

(especially members of the surgical team), the operating room 

environment (including air), and all tools, instruments, and 

materials brought to the sterile field during an operation. 
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Exogenous flora are primarily aerobes, especially gram-positive 

organisms (e.g., staphylococci and streptococci). 

      Risk of SSI=(Dose of bacterial contamination % Resistance 

of patient)×virulence 

      The risk of SSI is considered elevated when the level of 

contamination exceeds 100000 organisms per gram of tissue, 

although lower doses may be required if foreign material such as 

sutures is present. The virulence of the organism relates to its 

ability to produce toxins or other factors that increase its ability 

to invade or damage tissue. Mortality rates in patients infected 

with highly virulent pathogens such as MRSA may be as high as 

74%.42,43,44 It has been found that various pathogens are found 

with varying frequencies in case of surgical site infections as 

mentioned by Hidron et al. most commonly organism found 

being Staphylococcus Aureus. This also depends on the organ 

system involved. As can be derived from Mangram et al having 

said that very few studies discuss this variable. Microorganisms 

may contain or produce toxins and other substances that increase 

their ability to invade a host, produce damage within the host, or 

survive on or in host tissue. For example, many gram-negative 

bacteria produce endotoxin, which stimulates cytokine 

production. In turn, cytokines response can trigger the systemic 

inflammatory response syndrome that sometimes leads to 

multiple system organ failure.45,45,47 One of the most common 

causes of multiple system organ failure in modern surgical care is 

intra-abdominal infection.48,49 Some bacterial surface 

components, notably polysaccharide capsules, inhibit 

phagocytosis, a critical and early host defense response to 

microbial contamination. Certain strains of clostridia and 

streptococci produce potent exotoxins that disrupt cell 

membranes or alter cellular metabolism.50 A variety of micro-

organisms, including gram-positive bacteria such as coagulase 

negative staphylococci, produce glycocalyx and an associated 

componentcalled “slime,”51-57 which physically shields bacteria 

from phagocytes or inhibits the binding or penetration of 

antimicrobial agents.56 Although these and other virulence 

factors are well defined, their mechanistic relationship to SSI 

development has not been fully determined. For most SSIs, the 

source of pathogens is the endogenous flora of the patient’s skin, 

mucousmembranes, or hollow viscera. When mucous membranes 

or skin is incised, the exposed tissues are at risk for 

contamination with endogenous flora.58These organisms are 

usually aerobic gram-positive cocci (e.g.staphylococci), but may 

include fecal flora (e.g., anaerobic bacteria and gram negative 

aerobes) when incisions are made near the perineumor groin. 

When a gastrointestinal organ is opened during an operation and 

is the source of pathogens, gram negative bacilli (e.g., E. coli), 

gram-positive organisms (e.g., enterococci), and sometimes 

anaerobes (e.g.,Bacillus fragilis) are the typical SSI isolates. 

Table-4 lists operations and the likely SSI pathogens associated 

with them. Seeding of the operative site from a distant focus of 

infection can be another source of SSI pathogens,59-68 

particularly in patients who have a prosthesis or other implant 

placed during the operation. Such devices provide a nidus for 

attachment of the organism.50,69-73 Exogenous sources of SSI 

pathogens include surgical personnel (especially members of the 

surgical team),74-78 the operating room environment (including 

air), and all tools, instruments, and materials brought to the 

sterile field during an operation (refer to “Intra-operative Issues” 

section). Exogenous flora are primarily aerobes, especially gram-

positive organisms (e.g., staphylococci and streptococci). Fungi 

from endogenous and exogenous sources rarely cause SSIs, and 

their pathogenesis is not well understood.79 

 

Pathogenesis Organisms Causing SSI - January 2006 - 

October 200780 

Staphylococcus aureus 30.0% 

Coagulase-negative staphylococci 13.7% 

Enterococcusspp. 11.2% 

Escherichia coli 9.6% 

Pseudomonas aeruginosa 5.6% 

Enterobacterspp 4.2% 

Klebsiellapneumoniae 3.0% 

Candida spp. 2.0% 

Klebsiellaoxytoca 0.7% 

Acinetobacterbaumannii 0.6% 

 

Factors Affecting SSI : 

      The most important aspect of surgical site infection is 

recognizing the risk factors in to play. These factors can be 

broadly divided into modifiable risk factors like shaving, bath 

before surgery, aseptic precautions, antibiotic prophylaxis etc. 

and unmodifiable risk factors like extreme of age, immune-

compromised state, and presence of contamination. These factors 

can again identified as Pre-operative, Intra-operative, Post-

operative.81 

Important Modifiable Risk Factors : 

� Antimicrobial prophylaxis. 

� Inappropriate choice (procedure specific). 

� Improper timing (pre-incision dose). 

� Inadequate dose based on body mass index, procedures >3h, or 

increased blood loss. 

� Skin or site preparation ineffective. 

� Removal of hair with razors. 

� Colorectal procedures. 

� Inadequate bowel prep/antibiotics. 

� Improper intraoperative temperature regulation. 

� Excessive OR traffic. 

� Inadequate wound dressing protocol. 

� Improper glucose control. 

� Colonization with preexisting microorganisms. 

� Inadequate intraoperativeoxygen levels. 

 

IV. RISK FACTORS FOR SURGICAL SITE INFECTIONS 

(SSI’S)  

      There are four main factors which influence the infection 

rates in surgical wounds, they include, Patient variables, 

Preoperative preparation, Operative procedure and Postoperative 

care, as summarized in Appendice-5 (Flanagan 1997).82 From 

these factors, the following were identified as the main risk 

factors for SSI’s. 

Patient Variables Diseases : 

      The contribution of diabetes to SSI risk is controversial, 

because the independent contribution of diabetes to SSI risk has 

not typically been assessed after controlling for potential 

confounding factors. Also, increased glucose levels in the 

immediate postoperative period were associated with increased 
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SSI risk. More studies are needed to assess the efficiency of 

perioperative blood glucose control as a preventive measure. 

Other diseases are like cancer of liver and kidney or lung 

conditions that may slow the healing process. Medical condition, 

such as low blood protein may also affect healing. 

Hyperglycaemia and hypoglycaemia : 

      Elevated blood sugar concentration impaired the function of 

phagocytic cells in experimental studies. Constant checking of 

blood sugar levels for patients with diabetes is important to 

maintain the blood sugar at a constant level. Intra-operative and 

postoperative blood sugar control remains a logistical problem. 

Furthermore, the ideal blood sugar level remains undefined. It 

generally is agreed that maintaining euglycemia (i.e., normal 

blood glucose concentration) for the patient is desirable. Future 

developments in real-time, on-line measurement of blood glucose 

will allow this conundrum to be resolved (Donald, 2007).83 

Weak Immune System : 

      The Immune system is the part of the body that fights 

infection. For some type of operation, severe protein-calorie 

malnutrition is crudely associated with postoperative 

nosocomical infection, impaired wound healing. The immune 

system may be weakened by radiation, poor nutrition, certain 

medications (anti-cancer medicines or steroids). Weight and age 

may also decrease the ability to respond to injury (Beaver, 

2008).84 

Preoperative care 

Prolonged Hospital Stay 

      Polonged perioperative hospital stay is frequently suggested 

as a patient characteristic associated with increased SSI risk. 

However, the length perioperative stay is a likely surrogate for 

severity of illness conditions requiring inpatient work-up and 

therapy before the surgery. 

Perioperative Transfusion  

      Mangram and co-workers (1999) states that, it has been 

reported that perioperative transfusion of leukocyte- containing 

allogeneic blood components is an apparent risk factor for the 

development of postoperative bacterial infection including SSI. 

However, there is currently no scientific basic for withholding 

necessary blood transfusion from surgical patients as a means of 

either incisional or organ/ space SSI risk reduction. 

Operative procedure : 

Type of Surgery : 

      When a surgery has to be done on an infected wound, the 

chances of SSI are increased. An emergency surgery on 

traumatic injuries and over 3 hour’s surgery also increases the 

risks of SSI. It may also include surgeries also done on certain 

body organs, such as the stomach or intestines (bowels). The risk 

may be greater if an object pierced through the skin and into an 

organ. SSI is likely to occur after an open surgery than a 

laparoscopy surgery. Drains and blood transfusion may increase 

the chance of bacteria reaching the wound causing infection 

(Surgical Site Infection, 2008). 

Foreign Objects : 

      Patients involved in an accident, usually some foreign 

objects, such as glass or metal or dead tissues present in the 

wound may delay wound healing. It’s also possible to have SSI if 

there is an infection on another part of the body or a skin disease 

(Donald, 2007). 

 

Post Operative Care : 

      According to Mangram and co-workers (1999), the type of 

postoperative incision care is determined by whether the incision 

is closed primarily, left open to be closed later, or left open to 

heal by second intension. When the wound is closed primarily, it 

is covered by sterile dressing for at least 24-48 hours therefore 

reducing the chances of infection. When the surgical incision is 

left open for a few days before it is closed (delayed primary 

closure), it is likely for the site to be infected or patient condition 

may prevent primary closure, (e.g. edema at the site). When a 

surgical incision is left to heal by second intention, it is packed 

with sterile moist gauzes and covered with sterile dressing. It 

also recommended that when changing the dressings, it is 

appropriate to use sterile gloves to reduce the chances of 

infection. Nicotine use delays the primary wound healing also 

increasing the risk of SSI, at the same time patients receiving 

steroids or other immunosuppressive drugs perioperatively may 

be predisposed to developing SSI. Even though nicotine is found 

to be a reason among other patients to be the cause of surgical 

site infection, it’s not 100% proven to have relations with causes 

of SSI (Mangram et al 1999).20-25 

Asepsis : 

      There are several aseptic agents available for preoperative 

preparation of the skin at the incision site. Alcohol is considered 

to be the most available, inexpensive and the most rapid-acting 

skin antiseptic. Before the skin is prepared, it should be free of 

gross contaminations (i.e. soil or dirt). The skin is prepared by 

applying an antiseptic in concentric circles. The prepared area 

should be large enough to extend the incision or create new 

incisions or drain site if necessary. 

Mobile phones : 

      Mobile phones have been the source of communication 

within the hospital. According to a recent research by Ulger, 

Esan, Dilek, Yanik, Gunaydin and Leblebicious (2009,1-2)85 

hospital operating rooms (OR) and intensive care units (ICU) are 

the workplaces that need highest standard of hygiene, also the 

same requirements for the personnel working there and the 

equipment used by them. They did not do a direct comparison of 

transmission rate of bacteria from surface to hands. Risk of 

infection involved in using mobile phones in the OR has not yet 

been determined there are no cleaning guidelines available that 

meet hospital standards. However, mobile phones are used 

routinely all day long but not cleaned properly as health care 

workers may/do not wash their hands as often as they should. 

They found out that health care workers hands and their mobile 

phones were contaminated with various types of microorganisms. 

Mobile phones used by healthcare workers may be the source of 

nosocomical infections in hospitals. 
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V. MATERIAL AND METHODS 

 

STUDY CRITERIA 

Inclusion Criteria : 

1. Patients admitted in MGM College & Hospital. 

2. Patients undergoing two types of surgeries where, CDC 

Classification: 

• Clean Wounds. 

• Clean Contaminated Wounds. 

Exclusion Criteria : 

1. Patients suffering from skin infections. 

2. Patients not willing to take part. 

3. Patients having Dirty Wounds 

Type Of Study : 

Single observer, cross sectional study, prospective study. 

 

Methodology 

      1. Study will be carried out amongst the patients admitted in 

surgery ward in MGM Medical College And Hospital, 

Aurangabad. 

      2. Informed, Valid, Written consent will be taken after the 

patient is explained the study in her/his language. 

      3. Two groups will be considered. 

• Where minimal gastro-intestinal handling was done e.g. 

Appendicectomy and Cholecystectomy. 

• Abdominal wall is only opened e.g. Hernioplasty, Ventral wall 

Lipoma Hernia. 

      4. Pre-Operative, Intra-Operative, Post-Operative variables 

like antibiotic, time of shave and preparing parts will be 

standardized. 

      5. Sample will be taken from two sites, operatives field and 

sub cutaneous planes just wash is given and closure done. 

      6. Fever will be noted if present. 

      7. If drain is put, drain fluid culture and sensitivity will be 

done if signs of infections manifests. 

      8. Sterile swabs will be used to collect samples from suture 

site at three different places, the ends and middle portion. 

      9. Culture will be done on according to standard procedure 

protocol as followed in MGM College Micro-Biology 

Department. 

      10. Routine Sensitivity for standard drugs will be done. 

      11. Different data collected in correlated tabular forms and 

analytically processed. 

      12. Post-Operative swabs will be collected from 

      A. Serous or Non-Purulent Discharge from the wound. 

      B. Pus Discharge from wound. 

      C. Serous or Non-Purulent Discharge from wound with signs 

of inflammation. 

      D. Wound deliberately opened by surgeon to drain collection 

(serous/purulent). 

 

Implications : 

      1. If the rate of infection and organisms cultured are in 

accordance with national and international studies. 

      2. The organisms cultured remain the same irrespective of 

which organ system was operated on. 

      3. If the organisms cultured from the drain fluid and suture 

site overlap for a given patient. 

4. If the Sensitivity and Resistance profile match accepted 

standards for the given set up. 

5. What was the condition of the suture site on the day of 

discharge, either healthy, infected, slough formation. 

 

VI. OBSERVATIONS AND RESULTS 

      The prospective study involves culture and sensitivity of 114 

patients undergoing Clean (Group A), Clean and Contaminated 

(Group B) surgeries in the Department Of Surgery at our 

institute. Patients where from the three general surgical units, and 

the first procedure of the day in the three allotted operating 

rooms. Swabs were collected by the investigator. Age 

Distribution of the subjects is given below. 

 

TABLE – 1 

AGE DISTRIBUTION OF PATIENTS 

 

Age 

Distribution 
Group A Group B Total 

Percentage 

% (n=114) 

0 – 10 1 0 1 0.89 

11 – 20 3 7 10 8.8 

21 – 30 21 11 32 28.07 

31 – 40 15 8 23 20.17 

41 – 50 13 10 23 20.17 

51 – 60 8 4 12 10.53 

61 – 70 4 6 10 8.8 

71 - 80 2 1 3 2.63 

 

      The maximum number of cases are between 21 to 60 yrs 

(78%). The mean age in Group A was 39.2 years while in Group 

B was 39.8 years. Chart-1 shows the mean time required to finish 

the procedure from incision to skin closure. The mean stay for 

Group A was 4.7 days and Group B was 5.9 days. 

 

Chart-1 : Average Age, Time required for procedure, 

Hospital stay. 

39.2
59.18

4.739.8
72.55

5.9

MEAN AGE (YRS)MEAN TIME FOR PROCEDURE (MINS)MEAN STAY (DAYS)

Demography
Group A
Group B

 

. 
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Chart-2 : Sex Ratio 

 

 
 

Incidentally as observed in Chart 2 the sex ratio is quite evenly 

matched. 63 male patients and 51 female patients in all. 

Amongst the 114 subjects Group A comprised of 58.77% (67) 

while Group B consisted of 41.22% (47). 13 out of 67 in Group 

A came back as sterile, in Group B sterile samples were 10. 

Illustrated in Chart-3. 

 

 

 

 

 

Chart – 3 : Culture positivity 

 

 
 

TABLE – 2 

 

Column1 Culture Positive Bi-Microbial 

Organisms 

Cultured 

Group A 54 10 64 

Group B 37 11 48 

Total 91 21 112 

 

       Amongst all the culture positive examples, 10 in Group A 

and 11 in Group B grew two types of micro-organisms on a 

single culture. In gist total organisms cultured in Group A are 64 

and Group B are 48. So for all statistical analysis the total will be 

64 and 48 for Group A and Group B respectively. As one of the 

two organism is bound to give rise to the infection. 

 

 

 

 

 

 

 

 

Chart 4 : Analysis of organisms grown 
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        Chart 4 shows the detailed analysis of the different types of 

organism cultured in the two groups, Most common being Stap. 

Aureus, P.Aeurignosa, Klebseilla and E.coli in descending order 

in Group A. Group B has Staph. Aurues, E.coli being the most 

common followed by P.Aeurignosa, Klebseilla. While Gram 

Negative Bacilli, Protues, Pseudomonas species, Citobacter were 

cultutred in different frequencies. 

 

Chart-5 : Proportion of M.R.S.A among Stap. Aureus 

 

Column1 Group A Group B 

S.A 25 12 

M.R.S.A 6 5 

Total 31 17 

 

        Chart 5 states the Methicillin Resistant Stap.Aureus and the 

total number of Stap.Aureus in the two groups. 

 

Chart – 6 Percentage of most common organisms cultured. 

 

 
 

TABLE – 3 

SENSITIVITY & RESISTANCE PROFILE OF MOST 

FREQUENT ORGANISMS 

 

Group A Group B 

S. Aureus 

Sensitive Resistant Sensitive Resistant 

Linezolid- 26 Co-
Trimoxazole - 
20 

Doxycycline- 
14 

Clindamycin- 
9 

Amikacin- 25 Ciprofloxacin- 
17 

Amikacin- 12 Penicillin- 15 

Doxycycline - 
25 

Penicillin-15 Linezolid- 12 Ciprofloxacin- 
9 

Clindamycin- 
17 

Levofloxacin- 
14 

Clindamycin- 
9 

Erythromycin- 
7 

 

P.Aeruginosa 

Sensitive Resistant Sensitive Resistant 

Amikacin- 11 Cefuroxime – 
5 

Amikacin – 6 Cefuroxime- 3 

Piper- Tazo- Cefixime – 6 Levofloxacin- Amoxy-Clav-3 

11 6 

Levofloxacin- 
9 

Co-
Trimoxazole- 
5 

Ciprofloxacin- 
4 

Ceftriaxone- 5 

Imipenum- 8 Amoxy-Clav - 
5 

Pipe-Tazo- 5  

 

E. Coli 

Sensitive Resistant Sensitive Resistant 

Imipenum- 5 Ceftriaxone- 3 Levofloxacin- 
10 

Cefuroxime- 8 

Amikacin- 5 Cefuroxime- 4 Imipenum - 8 Amoxy-Clav- 
6 

Linezolid- 3 Amoxy-Clav- 4 Amikacin- 8 Cefixime- 7 

Piper-Tazo- 3  Cefoperazone- 
6 

Co-
Trimoxazole-
4 

 

Klebshiella 

Sensitive Resistant 

Imipenum- 9 Cefoperazone- 
10 

Amikacin- 9 Cefixime - 10 

Levofloxacin-
9 

Pipe- Tazo - 8 

Doxycycline 
– 6 

Cefuroxime - 6 

Linezolid - 6 Erythromycin 
- 5 

 

        Table-3 discuss the drug sensitivity and resistance profile of 

the most commonly cultured organism amongst the two groups. 
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Chart - 7 : Procedure specific Analysis of Organism. 

 
 

        Chart 7 denotes the frequency of different organisms 

cultured for a particular procedure. Four most common 

procedures have been included in the analysis. 

 

 

TABLE – 4 

SURGICAL SITE INFECTION RATE 

 

 Infected Infection Rate 

Group A (n=67) 4 5.97% 

Group B  (n=47) 4 8.51% 

 

       Table 4 denotes the number of cases which prospectively showed signs of infection and second swab were sent for the same. 

 

TABLE – 5 POST PROCEDURE INFECTION ANALYSIS 

 

 Culture Sensitive Resistanat 

Group A S.A. Lin, Doxy, Eryt, Levo, Clin, Cefoxitin Ami, CoT, Cipro, Penicillin 

 S.A Lin, Doxy, Clin, Ami, Levo Cipro, Eryt, CoT, Cefoxitin 

 P.A Lin, Ami, Doxy Eryt, Clin, Cipro,CoT, Levo 

 Sterile   

Group B P.A PiT, Czidin, Ami CoT, Cperaz, Cipro, Levo, Oflox 

 S.A. Eryt, Levo, Clin, Cipro, Lin Ami, Doxy Penicllin, CoT 

 Gram -ve 
Bacilli 

Imi, Ami, PiT,  Cxon, Cperaz, Levo, Oflox, Cxim, AmCl, Cefu 

 S.A Lin, Clin, Eryt, Cifoxitin Doxy, Penicillin, Ami, CoT, Cipro 

 

       Table 5 gives the break of the results of all the swab cultures sent for the infected cases. 

 

VII. DISCUSSION 

      The impact of surgical site infection on increasing the 

morbidity on already strained health care system and its burden 

on the society is well known. Culture and sensitivity studies have 

played a pivotal role in better understanding of the SSI for the 

medical care giver and researchers. Routine periodic Culture and 

Sensitivity of the fomites present in the operating room to 

monitor the bacteriological flora has been employed for many 

years and is the current standard practice all over the globe. In 

this study our quest has been to make a pilot analysis of the 
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organisms grown from the swabs taken from the operating plane 

and subcutaneous tissue. 

      All the 114 cases were randomly selected from the three 

general surgery units, patients were free of any confounding risk 

factors like diabetes mellitus, known immune compromised state, 

skin infections, etc. None of the procedures were emergency. 

Procedures were carried out in the three allotted theatres for 

general surgery department, and all the 114 cases where the first 

procedure of the day so as to eliminate the bias of more 

contaminated OR environment as the day progresses other 

aspects are control of operating room by restricting the number 

of people allowed in the operating room, closing the doors to the 

operating room to prevent in and out traffic, and limiting 

unnecessary movement and talking once in the operating room 

This was all done in an attempt to get a simple 

standardization.86,87,88 

 

      The most common organisms cultured were S. Aureus, P. 

Aeurignosa, Klebseilla and E. Coli. percentage of organisms 

shown in Table-6. 

 

 

TABLE – 6 

 

 Group A (n=64) Group B  
(n=48) 

Staph. Aureus 48.44% 35.41% 

P. Aeruginosa 17.19% 12.52% 

Klebsiella 17.19% 12.52% 

E. Coli 7.81% 27.08% 

Sterile Cultures 20.31% 20.08% 

 

      These are the organisms cultured from the subcutaneous 

plane and operating plane. While the organisms cultured from the 

post-operative surgical site were similar as seen in Table-5. This 

difference has to be kept in mind throughout the discussion. The 

results are more or less in accordance to what others found in 

their studies of postoperative infections. In a study conducted in 

Pondicherry by Dr. A.Ramesh et al, they found that the 

Staph.Aureus and Klebsiella were the most predominant cultures. 

S.Aureus 30% in Clean, 50% in Clean Contaminated cases. 

While Klebsiella 16.67% in Clean, 30% in Clean Contaminated 

cases.89 In a tertiary care hospital in India the most common 

organisms cultured were S.Aureus, E.Coli, Pseudomonas.90 

Similarly Dr. Lilani from Grant Medical College & Sir J.J. 

Group of Hospitals found S.Aureus & P.Aeruginosa to be the 

commonest Cultured Organisms in SSI.19 In our study the Post-

operative infection rates were 5.97% in clean cases and 8.51% in 

clean contaminated cases as shown in Table-4. Similarly study 

by Lilani found SSI rate as 3.03% & 22.41%. 

      Table-7 shows the postoperative wound site infection rate of 

few of the studies under taken in India and Other developing 

countries. 

 

 

TABLE – 7 INFECTION RATES IN VARIOUS STUDIES 

 

Infection Rates in Various Studies 

In India 

Anvikar, GMC, 

Aurangabad clean surgeries     4.04% clean contaminated   10.06 % 

Mumbai 8.95% 

S.Sahu(2009)  E.Coli Most Common Elective abdominal surgery 

  Agarwal (1972)  10.20% 

Rao Venkataraman MS. 

(1975)  25%. 

Across the borders 

Wanger MB et al.(1997) 

Brazil   8.70% 

Soleto et al. (2003)   

                                             12% 

Bolivia 

Peru (2005) 25% 
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Vilar-Compte D et al.   

(1999)                                                                                            9.70% 

Mexico 

 

      In our study S. Aureus was found to be sensitive to Linezolid, 

Clindamycin, Amikacin, Doxycycline both in Group A and 

Group B in different frequencies. While same S. Aureus was 

found resistant to Co-Trimoxazole, Ciprofloxacin and 

Penicillin.Jyotiet. al in a tertiary hospital in Mumbai found 

Linezolid and Vancomycin to be most effective.90 Similarly in 

Italy the antibiogram showed Vancomycin and Teicoplanin to be 

most effective.92 

      In regards to the Gram Negative Organisms i.e Pseudomonas 

and Klebsiella, Amikacin, Piperacillin Tazobactum, 

Levofloxacin, Imipenum where most effective. While 

Cefuroxime, Amoxycillin Clauvulinic acid where most 

ineffective. Even these results are in accordance to the above two 

studies we have compared. Highest resistance was found to be to 

penicillin which was once the mainstay of treating 

bacteriological infection. 

 

TABLE – 8 GROUP-A : ANALYSIS FOR ORGANISMS IN CASE OF INFECTION 

 

Master Chart Sr. No 
of the Patient  

Diagnosis Intra Operative site culture Post procedure infection 
culture 

28 Thigh Lipoma P.Aeruginosa S. Aureus 

16 Incisional Hernia 
P. Aeruginosa 
Klebsiella 

S. Aureus 

21 Rt. Fibroadenoma S. Aureus P. Aeruginosa 

15 Rt. M.R.M S. Aureus Sterile 

 

TABLE – 9 GROUP-B : ANALYSIS OF ORGANISMS CULTURED IN CASE OF INFECTION 

 

Master Chart Sr. 

No. of the patient 

 

Diagnosis 

Intra Operative site 

culture 

Post procedure infection 

culture 

55 
 

Acute Appendicitis 
S. Aureus , E. Coli P. Aeruginosa 

17 
 

Cholecystitis 
S. Aureus S. Aureus 

105 
 

Cysto-Gastrostomy 
Klebsiella Gram –ve Bacilli 

62 
 

Resection Anastomosis 
E.Coli S. Aureus 

 

      From Table-8 and 9 we have deduced that out of the 8 

number of cases of surgical site infection only once the 

Intraoperative site organism and post procedure infection site 

organism was found to be same in case of Patient Serial number 

17 that is 12.5% of the 8 cases. Various Factors are responsible 

for this variation determination of which is out of scope of this 

study. While we got one postoperative sterile culture even when 

SSI was present. Rasnake MS et al have concluded that the 

potential causes of culture-negative SSIs include prior 

antimicrobial therapy; the presence of fastidious or slow-growing 

microorganisms such as mycobacteria, Mycoplasma spp., and 

Legionella spp.; infection caused by mundane bacteria that may 
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be dismissed as "contaminants"; factitious infection; and 

others.100 

      Throughout the exercise we have realized the need of a more 

elaborate protocol required for all the operations theatres. To 

include other surgical departments. Find out if their results match 

ours. Include more number of cases and undertake a longer study 

duration. We have excluded patients with confounding factors,it 

will be imperative to find out the course of SSI in these patients. 

Undertaking the recommendations of various studies, evidence 

based strategies, and a in house protocol for preventing and 

managing surgical site infections remains the ultimate goal. 

 

VIII. SUMMARY AND CONCLUSIONS 

      The Present study was done to analyze the organisms 

cultured at suture site intraoperative. Clean (Group A) and Clean 

Contaminated (Group B) where included in the study. To find the 

sensitivity & resistance profile of the same. We have noted the 

percentage of post-operative infections in both the groups. 

1. Amongst the 114 patients in my study Mean Age in 

Group A and B was 39.2 yrs. and 39.8 yrs. respectively.    

There were 34 males in Group A and 29 males in Group 

B while 33 females in Group A and 28 females in 

Group B. 

2. The mean stay in Group A was 4.7 days and 5.9 in 

Group B .the mean procedure time was 59.18 minutes 

and 72.55 minutes in Group A and Group B 

respectively. 

3. Amongst all the organisms cultured Staphylococcus 

Aureus, P. Aeruginosa, Klebsiella and E. Coli were the 

most common cultured. 

4. The sensitivity and resistance profile was more or less 

similar to national and international studies. 

5. The most common procedure in the study were Acute 

Appendicitis, Inguinal Hernia, and Fibroadenoma. 

6. The post-operative procedure rates were 5.97% in 

Group A and 8.51% in Group B. 

7. Amongst the 8 cases of SSI only once the organism 
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Abstract- Enfuvirtide is a first of its class as a fusion inhibitor 

drug which inhibits the fusion of HIV-1 virus with CD4+ cells on 

the target organism with a human therapeutic dose of 90mg/twice 

daily. It is a linear 36 amino acid peptide with the empirical 

formula C204H30N51O64, and the molecular weight of 4.4Kd. The 

present study was conducted to investigate the repeat dose 

toxicity of recombinant Enfuvirtide, which was manufactured in-

house, when administered twice daily subcutaneously for twenty 

eight consecutive days in New Zealand white rabbits at dose 

levels of 4.2 mg/kg bw (Therapeutic Dose), 10.5 mg/kg bw 

(Average Dose) and 21.0 mg/kg bw (High Dose) in comparison 

with synthetic enfuvirtide. The animals were observed during 

this period for mortality/morbidity, clinical signs, body weight, 

food consumption, hematology and clinical chemistry.  At the 

end of the experimental period all the animals were necropsied 

and vital organs were weighed and subjected to histopathological 

examination. In conclusion, No repeated administration of 

recombinant Enfuvirtide for a period of 28 days did not exert any 

toxic effects in rabbits at different dose levels. 

 

Index Terms- 28-Day Subchronic Oral Toxicity, Enfuvirtide, 

HIV-1Virus, NewZealand White Rabbits, OECD Guidelines Test 

No.407. 
 

I. INTRODUCTION 

he use of synthetic peptides as HIV-1 inhibitors has been the 

object of research over recent years. A large number of 

peptides that affect different stages of the HIV-1 life cycle have 

been and continue to be studied due to their possible clinical 

application in the fight against HIV-1 infection. The main 

advantages of synthetic peptides as therapeutic agents are their 

low systemic toxicity, the fact that structural modifications can 

be made to them and their resulting capacity to mimic certain 

substrates or epitopes. HIV-1-inhibiting peptides have been 

identified and/or developed using different methods. 

      Although combination antiretroviral therapy has dramatically 

improved the lives of patients with human immunodeficiency 

virus (HIV) infection, viral strains that are resistant to multiple 

medications are a serious problem. The durability of suppression 

of human immunodeficiency virus (HIV) infection with 

antiretroviral therapy is often limited, for reasons that include 

poor penetration into protected sites containing a reservoir of 

HIV [1], drug toxicity [2], alterations in the bioavailability and 

metabolism of antiretroviral drugs (e.g., interactions between 

drugs) [3] and lack of adherence to complex treatment regimens 

[4]. These factors contribute to persistent viral replication in 

patients receiving therapy, increasing the risk of viral resistance, 

which can limit future treatment options [5]. 

      Enfuvirtide (also known as T-20) is a novel, synthetic, 36-

amino-acid peptide that binds to a region of the envelope 

glycoprotein 41 of HIV type 1 (HIV-1) that is involved in the 

fusion of the virus with the membrane of the CD4+ host cell 

[6]. This agent exhibits potent and selective inhibition of HIV-1 

in vitro without cytotoxicity [7] and is the first inhibitor of HIV 

entry to show consistent potent activity in persons infected with 

HIV-1[8]. Enfuvirtide interferes with the entry of HIV-1 in to 

cells by inhibiting fusion of viral and cellular membranes. The 

HIV-1 viral envelope glycoprotein consists of two noncovalently 

associated subunits, a surface glycoprotein (gp120) and a 

transmembrane glycoprotein (gp41) [9]. Gp41 undergoes 

conformational rearrangements which accelerates the fusion of 

viral and cellular membranes that causes viral entry into the host 

and integrates into the host genome and finally express it. As a 

result the formation of six helix bundle, viral and cellular 

membrane comes together and allowing them to fuse with each 

other. Recombinant Enfuvirtide, binds to the first heptad-repeat 

(HR1) in the gp41 subunit of the viral envelope glycoprotein and 

prevents the conformational changes required for the fusion of 

viral and cellular membranes [10]. 

      Enfuvirtide originated at Duke University and the 

development of enfuvirtide was started in 1996 and initially 

designated as T-20. It was approved by the U.S. Food and Drug 

Administration (FDA) on March 13, 2003 as the first HIV fusion 

inhibitor, a new class of antiretroviral drugs. Since the 

production of T20 by synthetic methods is expensive and 

cumbersome, an alternative recombinant approach for the 

production of the T20 peptide through a novel short fusion-tag 

expression system has been reported [11]. Moreover, the 

treatment with T20 involves high therapeutic doses. Production 

of therapeutic products by the rDNA technology has several 

advantages, such as provision of drugs that could not be 

produced by conventional methods, manufacture of sufficient 

quantities of drugs at lower cost, lowers the manufacturing cost 

and steps involved in the production of the drug and provision 

for manufacturing safe drugs. 

      Although several articles are available regarding the 

pharmacological activity of the product, literature regarding the 

safety profile is scarce. Hence, the current study was carried out 

to assess the repeat dose toxicity effects of recombinant 

Enfuvirtide, when administered subcutaneously for a period of 

28 days to male and female New Zealand White Albino Rabbits 

at various dose levels as mentioned in the test system. Rabbits 

were selected as the testing species because one rodent and one 

non-rodent are mandatory as per the regulatory requirement. The 

dose levels were calculated based on the body surface area 

T  
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(BSA) ratio factor,
 

and the route of administration of test 

compound is subcutaneous which was similar to that of 

innovator’s synthetic enfuvirtide (Brand name: Fuzeon, Roche 

Laboratories Inc.,). 

 

II. MATERIALS AND METHODS 

      EthicalClearance - The study was carried out in compliance 

with the ‘Guidelines for Laboratory Animals Facility’ issued by 

the Committee for the Purpose of Control and Supervision of 

Experiments on Animals (CPCSEA), India. These guidelines 

promote the humane care of animals used in research by 

providing specifications that will enhance animals’ well being 

and experimental quality for the advancement of biological 

knowledge that is relevant to humans and animals. 

      Institutional Animal Ethics Committee (IAEC) had 

recommended and CPCSEA had approved the project proposal. 

 

Experimental Conditions 

      Animal Husbandry - The conduct of a repeat dose oral 

toxicity study is a requirement of worldwide drug regulatory 

agencies [12-15] for intended use in humans. Rabbit is a standard 

non rodent species used in toxicology studies based upon the 

substantial amount of published historical data on the suitability 

for such studies.  The number of animals used in this study is 

based upon worldwide regulatory guidelines [12-15]. 

      Animals were allowed to acclimatize to the experimental 

conditions for a period of 7 days prior to treatment. During the 

acclimatization period, the animals were observed daily for 

clinical signs of any existing disease. Prior to grouping, a 

detailed physical examination was performed on all the 

experimental animals. Animals were maintained in an 

environment-controlled room at a temperature of 20 ± 3 °C and 

relative humidity of 30 to 70 per cent.  Rabbits were housed 

individually. The experimental animals were fed ad libitum with 

standard pellet feed and Lucerne grass. 

 

      Route of administration - Recombinant Enfuvirtide was 

administered subcutaneously as it is the recommended route of 

administration in humans. 

 

      Experimental procedure - Animals were randomized into 7 

groups and the test compound was administered to each group of 

3 males and 3 females twice daily, subcutaneously for a period of 

28 days. After 28 days of repeated administration, animals from 

group I (VC), II (TD), III (TD(I)), IV (AD) and V (HD) were 

sacrificed and tissues and blood samples were collected and 

stored for further investigations. The two additional satellite 

groups i.e. Group VI and Group VII (Satellite VC and HD) were 

observed for reversibility, persistence, or delayed occurrence of 

toxic effects for a post treatment of 14 days. The recovery group 

animals were sacrificed on day 43 and various investigations 

were conducted as per the schedule. 

      Dosing - Formulated recombinant Enfuvirtide in dose levels 

of 4.2 mg/kg bw (Therapeutic Dose), 10.5 mg/kg bw (Average 

Dose) and 21.0 mg/kg bw (High Dose and Satellite High Dose) 

twice daily for a period of 28 days. Vehicle Control groups 

(Vehicle Control and Satellite Vehicle Control) were 

administered with formulation buffer. Animals were observed for 

a period of 28 days till the last administration of the test 

compound. 

      Observations - Mortality rate, In-life and cage side 

examinations were done regularly, hematology, clinical 

chemistry was carried on day 0 and day 29 for main groups and 

on day 0 and 43 for recovery groups. Gross necropsy was 

performed on both main group and recovery group animals. 

Brain,  thymus, spleen, bone marrow, kidney, wound site/ site of 

application, heart, lung, trachea, thyroid, sternum, liver, gastro 

intestinal tract, testes and ovaries were collected from all the 

animals and preserved in 10% buffered neutral formalin for 

histopathological analysis  

      Statistical Analysis - Treatment groups were compared with 

vehicle control by Fisher's exact or Chi-square test. Between 

group comparisons by means of Kruskal-Wallis one-way 

ANOVA and individual group comparisons by Mann-Whitney U 

test (treatment groups with vehicle control) were the method of 

analysis. Two-tailed probability level of 0.05 was set in these 

experiments for rejecting the null hypothesis. 

 

III. RESULTS AND DISCUSSION 

      Recombinant Enfuvirtide was administered twice a day 

subcutaneously to Newzealand white rabbits for a period of 28 

days at different dose levels. In comparison with the vehicle 

control and Innovator therapeutic group Enfuvirtide did not show 

any significant changes in the in physical and physiological 

parameters which were assessed throughout the experimental 

period.  

      All the male and female animals from control and all the 

treated dose groups survived throughout the dosing period of 28 

days and the recovery period of 14 days. No signs of intoxication 

were observed in male and female rabbits of main and recovery 

groups during the 28 days dosing period and 14 day recovery 

period. Local tolerance of recombinant Enfurvirtide was 

evaluated as a clinical observation and morphologic pathology of 

injection site. No adverse effects such as irritation, inflammation 

and edema were noticed at the site of injection. No treatment 

related weight loss was observed in all the animals.  

      Male and female animals from all the treated dose groups 

exhibited comparable body weight gain with that of controls 

throughout the study period. Food consumption of control and 

treated animals was found to be comparable throughout the 

dosing period of 28 days and the recovery period of 14 days. In-

life phase and cage side observations, conducted throughout the 

study period on control and the treated group animals did not 

reveal any abnormality. Hematological analysis conducted at the 

end of the dosing period on day 29 and at the end of recovery 

period on day 43, revealed no abnormalities attributable to the 

treatment.  

      Clinical chemistry profile of main group and recovery group 

animals did not reveal any significant results attributable to the 

treatment. Organ weight data of male and female sacrificed at the 

end of the dosing period and at the end of the recovery period 

was found to be comparable with that of respective controls.  

Gross pathological examination did not reveal any abnormality. 

Histopathological examination did not reveal any treatment 

related abnormalities 
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TABLE –I(a) 

SUB-CHRONIC STUDY –RABBIT MALE & FEMALE 

MORTALITY OF RABBIT EXPOSED TO TEST COMPOUND 

 

S. 

No. 

Days of 

observation 

VC        TD      TD(I) AD HD 

M F M F M F M F M F 

1 Base line 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

2 1 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

3 2 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

4 3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

5 4 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

4 5 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

7 6 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

8 7 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

9 8 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

10 9 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

11 10 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

12 11 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

13 12 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

14 13 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

15 14 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

16 15 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

17 16 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

18 17 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

19 18 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

20 19 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

21 20 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

22 21 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

23 22 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

24 23 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

25 24 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

26 25 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

27 26 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

28 27 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

29 28 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 0/3 

 

TABLE –I(b) 

SUB-CHRONIC STUDY –RABBIT MALE & FEMALE 

MORTALITY OF RABBIT EXPOSED TO TEST COMPOUND 

 

S.No 
Days of 

observation 

     SVC        SHD 

M F M F 

1 Baseline 0/3 0/3 0/3 0/3 

2 2 0/3 0/3 0/3 0/3 

3 4 0/3 0/3 0/3 0/3 

4 6 0/3 0/3 0/3 0/3 

5 8 0/3 0/3 0/3 0/3 

4 10 0/3 0/3 0/3 0/3 

7 12 0/3 0/3 0/3 0/3 

8 14 0/3 0/3 0/3 0/3 

9 16 0/3 0/3 0/3 0/3 

10 18 0/3 0/3 0/3 0/3 

11 20 0/3 0/3 0/3 0/3 

12 22 0/3 0/3 0/3 0/3 

13 24 0/3 0/3 0/3 0/3 

14 26 0/3 0/3 0/3 0/3 
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15 28 0/3 0/3 0/3 0/3 

16 30 0/3 0/3 0/3 0/3 

17 31 0/3 0/3 0/3 0/3 

18 32 0/3 0/3 0/3 0/3 

19 33 0/3 0/3 0/3 0/3 

20 34 0/3 0/3 0/3 0/3 

21 35 0/3 0/3 0/3 0/3 

22 36 0/3 0/3 0/3 0/3 

23 37 0/3 0/3 0/3 0/3 

24 38 0/3 0/3 0/3 0/3 

25 39 0/3 0/3 0/3 0/3 

26 40 0/3 0/3 0/3 0/3 

27 41 0/3 0/3 0/3 0/3 

28 42 0/3 0/3 0/3 0/3 

29 43 0/3 0/3 0/3 0/3 

                                     

 

TABLE – II(a) 

BODY WEIGHT - (kg) MALE 

 

Groups Base line 3
st
  day 7

rd
  day 11

th  
day 14

th  
day 18

th
 day 

 

22
nd

 day 

 

27
th

 day 

VC  
1.37± 

0.020 

1.42± 

0.043 

1.47± 

0.02 

1.53± 

0.06 

1.58± 

0.05 

1.63± 

0.02 

1.69± 

0.02 

1.74± 

0.04 

 

TD 
1.40± 

0.035 

1.429± 

0.09 

1.44± 

0.160 

1.45± 

0.158 

1.45± 

0.18 

1.48± 

0.188 

1.54± 

0.180 

1.59± 

0.04 

TD(I) 
1.37± 

0.05 

1.39± 

0.06 

1.42± 

0.126 

1.43± 

0.09 

1.43± 

0.092 

1.453± 

0.09 

1.49± 

0.08 

1.57± 

0.069 

AD 
1.54± 

0.087 

1.58± 

0.03 

1.603± 

0.092 

1.616± 

0.092 

1.627± 

0.096 

1.649± 

0.099 

1.68± 

0.095 

1.74± 

0.09 

     HD 
1.38± 

0.08 

1.40± 

0.05 

1.423± 

0.136 

1.473± 

0.130 

1.476± 

0.129 

1.508± 

0.134 

1.53± 

0.1433 

1.64± 

0.088 

SVC 
1.39± 

0.06 

1.42± 

0.072 

1.48± 

0.09 

1.49± 

0.09 

1.52± 

0.125 

1.54± 

0.127 

1.57± 

0.124 

1.61± 

0.125 

SHD 
1.56± 

0.07 

1.586± 

0.045 

1.61± 

0.081 

1.618± 

0.089 

1.625± 

0.099 

1.648± 

0.101 

1.687± 

0.086 

1.747± 

0.089 

 

 

TABLE II (b) 

BODY WEIGHT - (kg)  FEMALE 

 

Groups Base line 3
st
  day 7

rd
  day 11

th  
day 14

th  
day 18

th
 day 

 

22
nd

 day 

 

27
th

 day 

VC  
1.35± 

0.015 

1.33± 

0.025 

1.37± 

0.015 

1.426± 

0.029 

1.422± 

0.031 

1.444± 

0.028 

1.438± 

0.030 

1.542± 

0.043 

TD 
1.430± 

0.158 

1.413± 

0.151 

1.44± 

0.110 

1.43± 

0.125 

1.419± 

0.140 

1.441± 

0.142 

1.501± 

0.163 

1.548± 

0.138 

TD(I) 
1.386± 

0.125 

1.356± 

0.125 

1.356± 

0.102 

1.381± 

0.102 

1.385± 

0.096 

1.452± 

0.087 

1.481± 

0.092 

1.608± 

0.035 

AD 
1.38± 

0.055 

1.373± 

0.066 

1.346± 

0.047 

1.360± 

0.057 

1.362± 

0.0536 

1.424± 

0.053 

1.538± 

0.051 

1.568± 

0.056 

     HD 
1.426± 

0.040 

1.40± 

0.0346 

1.436± 

0.080 

1.493± 

0.065 

1.488± 

0.067 

1.525± 

0.075 

1.554± 

0.078 

1.645± 

0.078 
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SVC 
1.343± 

0.040 

1.356± 

0.035 

1.413± 

0.035 

1.41± 

0.055 

1.456± 

0.011 

1.503± 

0.028 

1.543± 

0.025 

1.593± 

0.051 

SHD 
1.433± 

0.094 

1.396± 

0.090 

1.44± 

0.104 

1.428± 

0.086 

1.438± 

0.075 

1.484± 

0.053 

1.510± 

0.066 

1.598± 

0.052 

Values are expressed as Mean ± SD    

 

TABLE – III (a) 

FOOD INTAKE (gm) MALE 

 

Groups Base line 3
st
  day 7

rd
  day 11

th  
day 14

th  
day 18

th
 day 

 

22
nd

 day 

 

27
th

 day 

VC  
46.6± 

4.36 

52.1± 

4.3 

56.86± 

4.21 

61.43± 

4.63 

67.06± 

5.26 

72.33± 

5.65 

75.93± 

5.60 

81.33± 

4.05 

TD 
43.8± 

5.15 

49.8± 

4.44 

54.5± 

3.91 

60.16± 

4.11 

64.96± 

3.70 

70.1± 

4.47 

75.3± 

4.15 

80.5± 

3.14 

TD(I) 
44.4± 

3.80 

48.4± 

4.63 

53.3± 

4.14 

58.7± 

3.50 

63.96± 

3.47 

68.5± 

3.19 

74.03± 

3.42 

78.46± 

2.74 

AD 
46.3± 

5.82 

48.4± 

4.63 

53.3± 

4.14 

58.76± 

3.50 

63.6± 

3.47 

68.56± 

3.19 

74.03± 

3.42 

78.46± 

2.74 

     HD 
44.73± 

2.75 

49.2± 

2.85 

54.9± 

3.20 

60± 

3.34 

64.9± 

2.90 

69.76± 

1.76 

74± 

2.77 

78.43± 

2.65 

SVC 
46.8± 

3.3 

51.9± 

3.43 

57.1± 

3.08 

61.3± 

4.25 

66.2± 

3.55 

71.2± 

3.63 

76.53± 

2.87 

81.23± 

2.81 

SHD 
48.56± 

3.60 

53.2± 

4.66 

57.2± 

5.72 

62.2± 

5.25 

67.2± 

5.65 

71.53± 

5.10 

76± 

4.15 

80.2± 

2.56 

 

TABLE – III (b) 

FOOD INTAKE (gm) FEMALE 

 

Groups Base line 3
st
  day 7

rd
  day 11

th  
day 14

th  
day 18

th
 day 

 

22
nd

 day 

 

27
th

 day 

VC  
40± 

3.55 

43.93± 

1.60 

48.16± 

1.51 

53± 

1.82 

57.53± 

2.61 

61.6± 

3.24 

65.6± 

3.3 

68.7± 

2.85 

TD 
39.23± 

0.55 

43.56± 

1.33 

47.9± 

1.15 

51.96± 

1.68 

56.8± 

0.98 

61.3± 

1.45 

65.63± 

1.59 

69.4± 

1.04 

TD(I) 
37.7± 

1.212 

41± 

0.55 

44.86± 

0.83 

49.2± 

0.5 

56.86± 

1.25 

58.13± 

1.75 

62.53± 

1.75 

66.63± 

2.35 

AD 
40.56± 

0.85 

45.26± 

0.89 

50.43± 

1.19 

55.2± 

0.95 

59.83± 

0.95 

65.13± 

0.95 

68.76± 

1.73 

72.26± 

1.85 

     HD 
39.9± 

1.96 

44.7± 

1.82 

49.06± 

1.85 

53.6± 

1.00 

58.2± 

0.77 

62.7± 

0.17 

67.06± 

0.66 

71.03± 

1.26 

SVC 
41.16± 

2.2 

44.86± 

2.34 

49.16± 

2.09 

52.86± 

2.05 

56.9± 

2.35 

61.3± 

1.91 

65.86± 

2.00 

69.63± 

0.86 

SHD 
40.86± 

1.15 

44.6± 

1.05 

48.73± 

0.15 

52.9± 

1.49 

58.2± 

1.55 

63.26± 

1.50 

67.33± 

1.95 

70.86± 

1.67 

Values are expressed as Mean ± SD                                                                  
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TABLE-IV (a) 

HEMATOLOGY PARAMETERS - MALE 

 

Groups VC TD 
TD(I) 

AD HD 

Days (Post 

exposure) 
0 28 0 28 0 28 0 28 0 28 

Parameters           

WBC 

X 10
6
/µL 

8.5± 

1.58 

9.53± 

0.75 

9.03± 

0.60 

9.06± 

1.20 

9.1± 

2.64 

10.13± 

1.15 

8.1± 

1.38 

9.6± 

2.52 

8.1± 

3.04 

9.26± 

2.08 

RBC 

X 10
3
/µL 

5.15± 

0.33 

5.74± 

0.58 

5.22± 

0.66 

5.53± 

0.20 

4.94± 

0.73 

5.58± 

0.27 

4.92± 

0.47 

5.26± 

0.78 

4.4± 

0.19 

4.94± 

0.16 

Hgb 

g/dL 

 

11.06± 

1.05 

12.93± 

0.55 

12.03± 

2.10 

13.7± 

0.79 

12.03± 

1.70 

13.53± 

0.94 

12.4± 

0.88 

13.16± 

1.25 

11.6± 

1.10 

12.66± 

0.75 

Hct 

% 

 

39.66± 

2.28 

43.1± 

3.99 

43.93± 

4.02 

46.4± 

1.11 

39.5± 

1.11 

44.13± 

2.20 

41.06± 

5.04 

42.33± 

3.95 

39.2± 

1.96 

41.9± 

1.77 

MCV 

fL 

77± 

0.79 

76.83± 

2.75 

83.3± 

4.95 

83.9± 

3.35 

81.3± 

7.32 

82.73± 

8.54 

82.3± 

4.2 

80.96± 

7.24 

84.9± 

6.23 

79.83± 

6.61 

MCH 

Pg 

20.93± 

1.44 

22.06± 

2.25 

22.56± 

2.05 

24.7± 

1.32 

24.2± 

2.58 

24.56± 

2.70 

24.36± 

1.61 

25.2± 

2.58 

24.63± 

1 

25.6± 

0.65 

MCHC 

g/dL 

 

27.13± 

1.79 

28.46± 

2.20 

27.1± 

2.21 

29.5± 

0.96 

29.03± 

1.62 

30.06± 

1.74 

29.4± 

3.2 

31.03± 

0.46 

28.4± 

2.44 

30.13± 

1.19 

Plt 

X10
3
/µL 

4.11± 

2.04 

4.44 

± 

0.41 

5.05± 

3.32 

4.67± 

2.41 

5.04± 

1.24 

5.37± 

0.53 

 

6.66± 

0.42 

6.38± 

0.84 

4.55± 

1.34 

4.74± 

0.90 

Values are expressed as Mean ± SD                                                                  
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TABLE-IV (a) continued ……. 

 

 

Groups SVC SHD 

Days (Post exposure) 0 28 0 28 

Parameters     

WBC 

X 10
6
/µL 

9.16± 

1.80 

9.83± 

1.40 

6.56± 

0.61 

7.6± 

0.91 

RBC 

X 10
3
/µL 

5.73± 

0.41 

5.20± 

0.22 

4.46± 

0.1 

4.91± 

0.28 

Hgb 

g/dL 

 

13.8± 

0.75 

13± 

0.36 

12.7± 

0.4 

12.86± 

0.64 

Hct 

% 

 

47.33± 

1.22 

40.63± 

1.37 

40.06± 

2.05 

41.33± 

2.49 

MCV 

fL 

82.4± 

7.13 

84.96± 

3.06 

86.8± 

1.67 

70.6± 

7.92 

MCH 

Pg 

24.16± 

2.85 

24.7± 

1.27 

26.36± 

1.20 

23.06± 

1.36 

MCHC 

g/dL 

 

29.53± 

1.72 

31.5± 

1.47 

30.06± 

1.66 

27.4± 

2.33 

Plt 

X10
3
/µL 

3.96± 

1.34 

4.60± 

0.35 

6.76± 

1.44 

5.05± 

0.99 

          Values are expressed as Mean ± SD     
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TABLE - IV (b) 

HEMATOLOGY PARAMETERS – FEMALE 

 

Groups VC TD 
TD(I) 

AD HD 

Days (Post 

exposure) 
0 28 0 28 0 28 0 28 0 28 

Parameters           

WBC 

X 10
6
/µL 

7.63± 

0.66 

9.06± 

1.40 

9.66± 

0.75 

10.13± 

1.23 

7.9± 

1.34 

9.86± 

2.35 

7.63± 

1.12 

7.96± 

1.66 

9.66± 

3.15 

9.36± 

2.63 

RBC 

X 10
3
/µL 

4.99± 

0.52 

5.67± 

0.62 

5.07± 

0.23 

5.31± 

0.50 

5.18± 

0.50 

4.96± 

0.74 

5.22± 

0.97 

5.79± 

0.28 

6.36± 

2.32 

5.23± 

0.26 

Hgb 

g/dL 

 

12.96± 

10.6 

14.8± 

0.55 

12.33± 

1.78 

14.26± 

0.85 

14.8± 

0.65 

13.6± 

1.8 

14.63± 

3.4 

14.66±

0.98 

13.1±

1.87 

14.23± 

0.90 

Hct 

% 

 

39.9± 

3.85 

45.86± 

0.77 

38.5± 

6.61 

46.13± 

1.73 

46.53± 

1.10 

43.26± 

6.05 

46.2± 

4.75 

46.2± 

1.4 

42.9± 

4.2 

45.73± 

1.90 

MCV 

fL 

80.6± 

6.71 

87.8± 

1.75 

75.36± 

10.6 

87.2± 

5.10 

80.3± 

3.49 

86.87± 

1.79 

71.9± 

8.72 

79.76± 

2.80 

74.56± 

13.97 

87.5± 

2.77 

MCH 

Pg 

25.8± 

1.80 

26.9± 

1.24 

25.33± 

2.08 

26.9± 

0.96 

25.63± 

1.76 

25.93± 

2.51 

25.03±

3.71 

25.26± 

1.23 

23.03± 

3.72 

27.16± 

1.15 

MCHC 

g/dL 

 

31.73± 

1.51 

32.03± 

0.50 

33.73± 

3.06 

31.03± 

1.0 

30.86± 

0.68 

29.63± 

2.02 

31.1± 

1.05 

31.93± 

1.05 

31.03± 

1.04 

31.9± 

1.21 

Plt 

X10
3
/µL 

5.50± 

1.38 

6.12± 

0.49 

7.28± 

3.23 

6.36± 

1.14 

4.82± 

0.61 

4.93± 

1.16 

4.59± 

1.65 

4.81± 

1.20 

3.94± 

1.96 

6.16± 

0.79 

Values are expressed as Mean ± SD                                                          
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TABLE IV(b) continued ……… 

 

 

 

  

Values are expressed as Mean± SD 

 

 

 

TABLE –V (a) 

BIOCHEMICAL PARAMETERS – MALE 

 

Groups VC TD TD(I) AD HD 

Days (Post 

exposure) 
0 28 0 28 0 28 0 28 0 28 

Parameters           

Glucose mg/dl 
99.3± 

2.3 

83± 

7.93 

113± 

12.2 

104± 

22.11 

96.3± 

17.6 

79± 

12.12 

92.6± 

18.7 

105.6± 

19.55 

99± 

9.64 

92.6± 

22.5 

Creatinine 

mg/dl 

0.7± 

0.2 

1± 

0.2 

0.9± 

0.3 

1.3± 

0.26 

0.86± 

0.25 

0.93± 

0.15 

0.96± 

0.15 

1.23± 

0.513 

0.8± 

0.2 

1.6± 

0.26 

SGPT 

IU/L 

 

30± 

8.8 

28.33± 

7.67 

25.3± 

5.6 

32.66± 

16.2 

36± 

10.5 

26± 

10.53 

24± 

6.2 

21.6± 

11.5 

31± 

5.29 

39± 

4.35 

Groups  SVC  SHD 

Days (Post exposure) 0 28 0 28 

Parameters     

WBC 

X 10
6
/µL 

10.03± 

0.76 

9.6± 

0.7 

7.06± 

1.41 

8.43± 

2.07 

RBC 

X 10
3
/µL 

5.42± 

0.50 

5.76± 

0.47 

5.14± 

0.27 

4.16± 

0.98 

Hgb 

g/dL 

 

14.53± 

0.83 

13.83± 

0.63 

13.8± 

0.43 

12.93± 

2.19 

Hct 

% 

 

46.1± 

1.82 

45.6± 

1.24 

43.4± 

0.6 

38.80± 

4.97 

MCV 

fL 

83.7± 

4.37 

83.4± 

6.13 

86.6± 

1 

71.16± 

9.58 

MCH 

Pg 

25.03± 

0.51 

25.76± 

2.37 

27± 

0.98 

24.96± 

2.82 

MCHC 

g/dL 

 

31±0.78 
31.53± 

1.77 

30.93± 

0.32 

29.3± 

2.20 

Plt 

X10
3
/µL 

5.14± 

0.96 

5.11± 

0.13 

4.94± 

0.74 

 

4.59± 

0.77 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      91 

ISSN 2250-3153  

www.ijsrp.org 

SGOT 

IU/L 

 

33± 

10.8 

36± 

6.55 

33.6± 

4.1 

27± 

11.35 

37.3± 

7.0 

35.3± 

6.65 

31± 

2.6 

23.6± 

6.65 

37± 

2.64 

29.3± 

3.05 

Total protein 

gm/ dl 

6.2± 

0.3 

6.83± 

0.56 

6.7± 

0.3 

7.5± 

0.3 

7.3± 

0.58 

6.9± 

0.2 

6.8± 

0.3 

7.23± 

0.321 

6.2± 

0.3 

7.96± 

0.15 

Total bilurubin 

mg/dl 

0.21± 

0.02 

0.22± 

0.02 

0.26± 

0.02 

0.18± 

0.03 

0.22± 

0.025 

0.13± 

0.04 

0.2± 

3.3 

0.2± 

0.03 

0.25± 

0.04 

0.23± 

0.07 

BUN 

mg/dl 
27.6±8.0 

30.6± 

4.04 

28.3± 

7.0 

34± 

4.35 

45.3± 

10.0 

23± 

5.29 

27± 

6.9 

32.6± 

2.85 

26.6± 

10.7 

30± 

2.64 

Cholesterol 

mg/dl 

98.6± 

26.4 

78.6± 

8.5 

90.3± 

42.2 

81± 

28.5 

143.3± 

50.3 

125.3± 

21.73 

115.3± 

14.2 

68.6± 

19.7 

91.6± 

11.8 

56.6± 

18.03 

ALP 

IU/L 

135± 

5.56 

237.6± 

49.5 

128.6± 

14.2 

215± 

76.2 

135.3± 

10.1 

281± 

81.1 
135.3±6.5 

276± 

18.5 

151.3± 

10.9 

286.3± 

93.02 

Sodium 

mmol/L 

 

143± 

1.7 

139.3± 

2.51 

136± 

4 

143.3± 

3.21 

142.3± 

7.7 

137.3± 

3.21 

139± 

3 

141.6± 

2.51 

137.6± 

3.7 

143.3± 

3.21 

Potassium 

mmol/L 

 

4.7± 

1.1 

4.1± 

0.36 

5.1± 

0.25 

4.6± 

0.45 

4± 

0.36 

4.3± 

0.64 

4.7± 

0.26 

4.6± 

0.36 

5.6± 

0.4 

4.13± 

0.5 

Chloride 

mmol/L 

 

100.3± 

1.5 

101.3± 

4.04 

103.3± 

4.0 

100.6± 

4.61 

101.6± 

3.51 

97.6± 

5.13 

98.6± 

2.08 

106± 

3.60 

96.6± 

 

1.52 

82.66± 

31.81 

Values are expressed as Mean ± SD                                                                  
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TABLE V(a) continued …… 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Values are expressed as Mean ± SD                                                      

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Groups SVC SHD 

Days (Post exposure) 0 28 0 28 

Parameters     

Glucose mg/dl 
91.3± 

13.2 

85.6± 

11.93 

67.6± 

11.0 

65.3± 

6.02 

Creatinine mg/dl 
0.83± 

0.32 

0.9± 

0.45 

0.8± 

0.26 

0.6± 

0.25 

SGPT IU/L 

 

33± 

7.5 

32.33± 

8.02 

32± 

3.46 

35.66± 

6.65 

SGOT IU/L 

 

36± 

8.5 

23.6± 

4.50 

29± 

4.58 

43.3± 

6.02 

Total protein 

gm/dl 

6.4± 

0.6 

7.06± 

0.90 

7.43± 

0.8 

6.2± 

0.45 

Total bilurubin mg/dl 
0.22± 

0.02 

0.19± 

0.02 

0.21± 

0.01 

0.14± 

0.03 

BUN 

 mg/dl 

38.3± 

9.5 

22.6± 

4.06 

35± 

7.93 

26.3± 

11.15 

Cholesterol 

mg/dl 

121.6± 

10.4 

84± 

10.5 

100± 

10 

68.66± 

16.5 

ALP 

IU/L 

128± 

19.6 

222± 

56 

153± 

7 

130.3± 

54.6 

Sodium mmol/L 

 

146± 

6.2 

141.3± 

2.51 

143± 

8.18 

142± 

4 

Potassium 

mmol/L 

 

4.0± 

        0.9 

4.3± 

0.45 

4.56± 

0.97 

3.63± 

0.45 

Chloride 

mmol/L 

 

102± 

4.5 

100± 

4 

101.6± 

4.72 

97.6± 

2.51 
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TABLE- V (b) 

BIOCHEMICAL   PARAMETERS – FEMALE 

 

Groups VC TD TD(I) AD HD 

Days (Post exposure) 0 28 0 28 0 28 0 28 0 28 

Parameters           

Glucose mg/dl 
107.3

±12.8 

92.3± 

14.2 

103± 

5.5 

100.3± 

7.09 

83± 

15.5 

73± 

14.52 

92.3± 

23.7 

86.3± 

6.65 

73.67

± 

11.06 

91± 

11.35 

Creatinine mg/dl 
0.9± 

0.1 

1.33± 

0.25 

0.96± 

0.25 

0.96± 

0.2 

0.86± 

0.152 

0.73± 

0.25 

1.3± 

0.3 

1.6± 

0.51 

0.9± 

0.2 

1.4± 

0.608 

SGPT 

IU/L 

 

35.6±

6.5 

29.3± 

4.16 

36± 

3.6 

33± 

9.84 

36.3± 

10.4 

21.6± 

3.5 

48.6± 

14.8 

37± 

18.2 

35.66

±6.50 

38.66± 

6.65 

SGOT 

IU/L 

 

31.3±

5.1 

36.3± 

4.04 

28.3± 

8.5 

45± 

18.3 

35.3± 

10.5 

26.6± 

11.7 

27.6± 

10.5 

34.6± 

11.3 

28.33

±6.02 

32± 

16.09 

Total protein 

gm/dl 

6.8± 

0.2 

7.43± 

0.55 

6.5± 

1.0 

7.26± 

6.2 

7.3± 

1.0 

7.33± 

0.6 

6.2± 

0.3 

8.13± 

1.1 

6.2± 

0.4 

7.5± 

0.81 

Total bilurubin 

mg/dl 

0.26± 

0.02 

0.26± 

0.05 

0.25± 

0.04 

0.19± 

0.02 

0.22± 

0.02 

0.2± 

0.02 

0.26± 

0.02 

0.26± 

0.01 

0.28± 

0.02 

0.17± 

0.05 

BUN mg/dl 
32.3± 

3.5 

32.6± 

3.5 

29.3± 

8.5 

33.6± 

9.07 

29.3± 

5.85 

28.6± 

4.5 

26.3± 

6.4 

28.6± 

6.4 

21± 

3.6 

33.3± 

6.65 

Cholesterol 

mg/dl 

105± 

18 

141.3± 

7.5 

109± 

10.5 

65.33± 

12.6 

143.3± 

15.2 

96± 

6.0 

120.3

± 

25.1 

96.3± 

18 

100± 

13.1 

87.3± 

40.2 

ALP 

IU/L 

126.3

± 

8.08 

398.6± 

64 

144.3± 

9.7 

291.3± 

41 

145.3± 

4.7 

257± 

76 

127.3

± 

9.6 

256± 

18.5 

138± 

21.1 

196.3± 

65.2 

Sodium mmol/L 

 

136± 

1 

138.3± 

4.93 

142.3± 

2.5 

138.3± 

2.0 

145.6± 

10.9 

141± 

3 

141.6

± 

2.5 

142.3± 

4.7 

140.6

± 

3.5 

141± 

1 

Potassium 

mmol/L 

 

4.3± 

0.7 

4.36± 

0.4 

5.8± 

0.36 

4.3± 

0.75 

4.4± 

0.62 

4.3± 

0.46 

5.5± 

0.55 

4.6± 

0.64 

4.4± 

0.3 

3.9± 

0.43 

Chloride 

mmol/L 

 

101± 

2.08 

98.3± 

5.1 

102.3± 

6.65 

98.6± 

2.3 

101.6± 

3.05 

103.5± 

3.5 

99.3± 

2.51 

97.6± 

6.0 

101.6

± 

2.51 

106± 

2.6 

Values are expressed as Mean ± SD                                                                  
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TABLE V(b) continued …….. 

 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Values are expressed as Mean ± SD         

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Groups SVC SHD 

Days (Post exposure) 0 28 0 28 

Parameters     

Glucose mg/dl 
85.3± 

11.3 

81± 

19 

82.66± 

17.21 

71.66± 

10.01 

Creatinine mg/dl 
1.0± 

0.15 

1± 

0.3 

1.1± 

0.264 

1.06± 

0.351 

SGPT 

IU/L 

35.6± 

6.5 

24.3± 

4.72 

37± 

7.54 

28.66± 

9.50 

SGOT 

IU/L 

34.6± 

12.8 

28.3± 

6.50 

38.33± 

10.69 

30± 

11.53 

Total protein 

gm/dl 

7.1± 

0.9 

6.86± 

1.12 

7.3± 

1.1 

6.4± 

0.62 

Total bilurubin mg/dl 
0.24± 

0.04 

0.19± 

0.02 

0.25± 

0.04 

0.20± 

0.05 

BUN mg/dl 
42± 

17.7 

26.3± 

4.5 

37± 

1.3 

26± 

6 

Cholesterol 

mg/dl 

116.6± 

20.8 

134.6± 

45.5 

110± 

36 

63± 

16.0 

ALP 

IU/L 

135± 

19.97 

295± 

145 

148.6± 

14.22 

146± 

66.7 

Sodium mmol/L 

 

145± 

7.5 

140± 

5.56 

139.3± 

4.5 

139± 

5.5 

Potassium 

mmol/L 

 

3.7± 

0.56 

4.6± 

0.6 

3.7± 

1.0 

40.8± 

0.60 

Chloride 

mmol/L 

 

100.6± 

2.0 

97.6± 

3.5 

102± 

2 

94± 

2 
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TABLE – VI(a) 

URINE EXAMINATION - MALE 

 

S. No Parameters DAY  

VC TD TD(I) AD HD SVC SHD 

(% of animals) 

1 

Glucose 

0
h
 

Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

28
th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

 

2 

 

Bilirubin 

 

0
h
 

Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

28
th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

 

3 
Ketone 

0
h
 

Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

28
th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

4 

 

 

 

 

 

 

Specific 

gravity 

0
h
  

 

1 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

1.005 
33.6 

(1)0 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3.0 

(1) 

0.00 

(0) 

1.0100 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1.0200 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

1.02 
0.00 

01) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

1.03 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

28
th

  

1 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

1.005 
33.6 

(1)0 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

1.0100 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1.0200 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

1.02 
0.00 

01) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

5 Blood 

0
h
 

 
Negative 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

 

28
h
 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

6 pH 
0

h
 

 

6 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

6.5 
33.6 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

7.0 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

7.5 
33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8.5 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 
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28
th
 

6 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

6.5 
33.6.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

7.0 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

7.5 
33.3.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8.5 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

 

 

7 

 

Protein 

 

0
h
 

 

30+ 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

100++ 
33.6 

(1)0 

33.3.0 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3.0 

(1) 

0.00 

(0) 

300++ 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

Trace 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

 

28
th
 

30+ 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

100++ 
33.6 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

300++ 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

Trace 
33.3.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8 Urobilinogen 

0
h
 

 

0.2 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

1 
33.6 

(1)0 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

28
th
 

 

0.2 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

Values are in percentage                

 

 

 

TABLE- VI (b) 

URINE EXAMINATION – FEMALE 

 

S. No Parameters DAY  

VC TD TD(I) AD HD SVC SHD 

(% of animals) 
   

1 

Glucose 

0
h
 

Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

28
th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

 

2 

 

Bilirubin 

 

0
h
 

Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

28
th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

 
Ketone 0

h
 Negative 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 
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3 
28

th
 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

 

4 

 

 

 

 

 

 

Specific 

gravity 

0
h
  

 

1 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

1.005 
33.6 

(1)0 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

1.0100 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1.0200 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

1.02 
0.00 

01) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

1.03 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

28
th

  

1 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

1.005 
33.6 

(1) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

1.0100 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1.0200 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

1.02 
0.00 

01) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

5 Blood 

0
h
 

 
Negative 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

 

28
h
 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

6 pH 

0
h
 

 

6 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

6.5 
33.6 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

7.0 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

7.5 
33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8.5 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

28
th
 

6 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

6.5 
33.6 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

7.0 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

7.5 
33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8.5 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

 

 

7 

 

Protein 

 

0
th

 

 

30+ 
33.6 

(1) 

66.6 

(2) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

66.6 

(2) 

0.00 

(0) 

100++ 
33.6 

(1)0 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

300++ 
33.6 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

Trace 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 
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28
th
 

30+ 
0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

100++ 
33.6 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

300++ 
0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

25.0 

(1) 

Trace 
33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

8 Urobilinogen 

0
h
 

 

0.2 
33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

100.0 

(3) 

33.3 

(1) 

100.0 

(3) 

100.0 

(3) 

1 
33.6. 

(1)0 

33.3.0 

(1) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

33.3.0 

(1) 

0.00 

(0) 

28
th
 

 

0.2 
33.6. 

(1) 

0.00 

(0) 

66.6 

(2) 

33.3 

(1) 

33.3 

(1) 

0.00 

(0) 

66.6 

(2) 

1 
0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

0.00 

(0) 

0.00 

(0) 

0.00 

(0) 

33.3 

(1) 

Values are in percentage                                                          

 

 

TABLE  - VII(a) 

ORGAN WEIGHTS (gm) - MALE 

 

Values are expressed as Mean± SD                                                    

 

 

 

 

 

 

 

 

 

 

 

                   

Groups VC 

 

TD 

 

TD(I) AD 

 

HD SVC 

 

SHD 

Days (Post 

exposure) 
28 28 28 28 

 

28 28 
 

28 

Parameters        

Heart 
5± 

1.11 

5.53± 

1.10 

5.63± 

0.75 

5.8± 

0.529 

5.06± 

0.46 

5.43± 

0.873 

7.16± 

0.25 

Lung 

 

10.16± 

1.93 

10.93± 

0.41 

10.96± 

0.602 

10.4± 

1.44 

9.66± 

1.55 

9.7± 

0.75 

10.23± 

1.19 

Liver 

66.4± 

 

7.30 

72.16± 

7.71 

72.13± 

8.05 

63.43± 

10.69 

55.3± 

6.58 
64.8± 

8.63 

59.96± 

4.55 

Kidney 

Left & 

Right 

13.76± 

2.61 

11.4± 

1.21 

10.9± 

0.5 

13.06± 

1.8 

12.8± 

1.2 
14.03± 

1.70 

12.9± 

1.212 

Brain 6.8±0.8 
6± 

0.346 

5.86± 

0.152 

6.86±0 

.23 

6.4± 

0.72 

6.66± 

0.50 

6.4± 

0.88 

Spleen 
1.3± 

0.3 

1.2± 

0.346 

1.13± 

0.251 

1.13± 

0.30 

1± 

0.346 

1.2± 

0.2 

1.2± 

0.264 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      99 

ISSN 2250-3153  

www.ijsrp.org 

TABLE  - VII(b) 

ORGAN WEIGHTS (gm) - FEMALE 

 

Values are expressed as Mean  ± SD                                                       

 

IV. CONCLUSION 

       In conclusion, no specific outcome of toxicological 

significance was noted with the repeated administration of 

recombinant Enfuvirtide as compared to the Vehicle control and 

Innovator’s synthetic enfuvirtide. 
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Groups VC 

 

TD 

 

TD(I) AD 

 

HD SVC 

 

SHD 

Days (Post 

exposure) 
28 28 28 28 

 

28 28 
 

28 

Parameters        

Heart 
5.06± 

0.230 

4.8± 

0.529 

6.1± 

0.4 

7.6± 

1.79 

5.4± 

0.721 

5.33± 

0.40 

5.3± 

0.4 

Lung 

 

12.13± 

2.30 

9.46± 

0.23 

9.4± 

0.5 

8.6± 

0.871 

8.8± 

2.30 

11.26± 

0.70 

10.76± 

1.42 

Liver 
77.4± 

2.48 

56.1± 

6.05 

57.75± 

3.32 

66.42± 

12.03 

56.23± 

14.83 

75.7± 

4.5 

58.06± 

14.17 

Kidney 

Left & 

Right 

13.1± 

0.1 

13.1± 

1.97 

12.83± 

1.88 

11.4± 

1.24 

13.4± 

0.721 
13.36± 

0.76 

13.23± 

1.106 

Brain 
6.5± 

0.7 

6.8± 

0.50 

6.4± 

0.62 

6.4± 

0.2 

7.3± 

0.64 

6.6± 

0.81 

7.2± 

0.56 

Spleen 
1.86± 

0.41 

1.06± 

0.642 

1.63± 

0.152 

1.2± 

0.871 

1.3± 

0.577 

1.23± 

0.416 

1.76± 

0.30 
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    Abstract- This research paper aims to optimize a venturi type 

restrictor which is to be fitted in the intake manifold of a Formula 

SAE car engine. The main purpose of 20mm restrictor in intake 

manifold is to restrict mass flow passing to the engine thus 

reducing its maximum power. Objectives of this research is to 

optimize a venturi type design to allow maximum possible mass 

flow rate to the engine from 20 mm restrictor buy reducing the 

difference in pressure across venturi at all speeds. Analytical 

calculations are done based on standard results to get maximum 

mass flow rate and CFD tool is used to calculate minimum 

pressure drop across the restrictor buy varying converging and 

diverging angles of venturi. It can be observed from CFD results 

that for converging and diverging angle of 12 degrees and 6 

degrees respectively minimum pressure drop can be achieved. 

 

    Index Terms- Formula SAE, Intake Restrictor, Flow 

optimization, CFD. 

 

V. INTRODUCTION 

ormula SAE is a student competition organized by Society of 

Automobile Engineers, where in students are supposed to 

design, manufacture and run a prototype of open wheel racing 

car. This competition is conducted in various parts of world 

every year and about 80 universities participate every year from 

over the world. Formula SAE rules committee has imposed a rule 

of adding a 20 mm restrictor to intake manifold and also states 

that all air flowing to the engine should pass through this single 

restrictor bet it a single cylinder or multi cylinder engine. This 

rule limits the maximum power of engine by reducing mass flow 

rate flowing to engine. Thus a restrictor should be efficiently 

designed and validated to allow maximum possible air flow and 

maintain minimum pressure difference across the restrictor.  

 

 Engines used in this competition are majorly 600cc 

gasoline engines which revs up to 12000 rpm and gives 110 hp of 

output. An IC engine requires proper air-fuel ratio to work as per 

its design. Due to 20 mm restrictor rule, the designed intake of 38 

mm per cylinder reduces to 20 mm for all four cylinders. This 

drastic change reduces flow of air mass to engine. When engine 

is running at low rpm of about 3000 rpm this required mass flow 

rate is compensated by increase in velocity of air through the 

venturi. But FSAE engines have to rev maximum time at high 

rpm of about 7000 to 11000 rpm. At such high speeds engine 

require much more air for combustion and thus mass flow rate 

should increase, but due to restrictor area being less air have to 

pass with very high velocity to compensate or fill the engine with 

required amount of air. Thus air tries to achieve maximum 

velocity through restrictor which gives rise to critical flow 

conditions, where in air reaches its maximum speed of Mach 1 at 

the restrictor. Thus mass flow rate is fixed parameter for 20 mm 

restrictor, which is used for calculations further for optimization 

of venturi. Now according to stated objective to allow maximum 

possible mass flow from venturi with minimum pressure 

difference, we work here onwards with reducing pressure drop 

and causing engine to sufficiently inhale air with minimum pull. 

 

VI. RESEARCH PROCEDURE 

    Research procedure consisted of appropriately calculated steps 

which at every instance provide proper connectivity between the 

last and next step involved in research of venturi. Following are 

the steps to ensure efficient working of entire research. 

 

1) Selection of type of restrictor:  

We have two options to restrict air flow using a 20mm 

diameter constriction and these are both a simple orifice and 

a converging diverging nozzle. 

 

Following is difference between both: 

 

Parameters Orifice Nozzle 

Coefficient of 

discharge 

0.60 0.975 

Pressure loss Medium Low 

Viscosity effect High High 

Accuracy(% of 

full scale) 

3 1 

Cost Low Medium 

Manufacturing Easy Difficult 

 

As from above differentiation table a converging diverging 

nozzle looks to be an obvious choice for intake manifold 

design as we require very high efficiency. Thus a converging 

diverging nozzle was selected as a type of constriction 

device. This device will have throat diameter of 20 mm as 

per rules of the competition. With some basic calculations 

for throttle body diameter for an engine with 600 cc of 

displacement and for revolutions per minute of 13000, the 

diameter of throttle body comes out to be 38 mm, and the 

same is widely used in competition. This dimension will be 

the diameter of venturi at inlet and outlet.  

F 
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         Fig 1: Orifice and Venturi 

 

2) Identifying what are constants and variables in the design of 

venturi: 

To know the parameters which are known and unknown is 

important for calculating actual flow conditions inside and 

outside the restrictor. These parameters provides rigid base 

for boundary conditions to be used in CFD analysis. As from 

above step we have two dimensions which are fixed, so we 

have two dimensions on which the venturi will perform and 

these are converging diverging angles and length of venturi. 

Thus we have defined two known and two unknown 

physical parameters for design of venturi. We also know that 

temperature at inlet is ambient and pressure at inlet is 

atmospheric. For boundary conditions at outlet of venturi we 

can have either pressure, velocity or mass flow rate. 

Calculating pressure and velocity at outlet of venturi 

involves complex procedures and thus gives rise to some 

errors. Mass flow rate at outlet can be easily calculated by 

using choked flow equation. 

 

 
  Fig: 2 Mass flow choking 

 

Calculating maximum mass flow rate from above equation 

using available data values as stated below: 

 

M = 1 (choked flow) 

A = 0.001256 m² (20 mm restriction) 

R = 0.286 KJ/Kg-K 

       γ = 1.4 

Pt = 101325 Pa 

T = 300 K 

  

Mass flow rate = 0.0703 kg/s 

 

This is second boundary condition which will be applied at 

the exit of venturi. Thus we are ready all our known and 

unknown parameters to proceed for calculations. 

 

3) Understanding compressible fluid flow dynamics: 

The most important parameter in compressible flows is 

Mach number Ma=V/C where V is flow velocity and C is 

speed of sound. If Mach number is less than 0.3, 

compressibility effects can be neglected as there is around 3 

% change in density. Whereas if Mach number is from 0.3 to 

1 flow is called subsonic and if Ma>1 flow is supersonic, in 

this regions compressibility increases and its effects are 

considerable. 

Compressibility is around 47 % at supersonic flows.  

                
            Fig 3: Density change vs Mach number 

 

Applying above basic knowledge to a diverging converging 

nozzle we can understand clearly that density of air is 

reduced drastically when passing through the restriction. It 

means that pressure on downstream side is reduced. As all 

the air to engine will be passed through this single venturi, 

pressure availaible at inlet to engine will be very less. Thus 

engine work is increased to high levels and it is forced to 

pull more air from venturi so that there is enough air 

available inside combustion chamber to burn fuel 

completely. This situation occurs usually at high rpm around 

6000 and more. This is not good for engine as it cannot 

squeeze out maximum power that is available and the car 

moves slowly. Thus our aim is to reduce this pull from 

engine and recover maximum amount of pressure at outlet of 

venturi.   
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   Fig 4: Cd vs Mach number 

 

4) CFD analysis: 

A very appropriate software package like Ansys Fluent and 

Solidworks were simultaneously used to verify and check 

results for CFD simulation. These software’s help in 

optimization of restrictor to attain maximum possible mass 

flow rate at minimum pull from engine. Primary software 

used is Solidworks Flow Simulation 2014. While performing 

CFD analysis different converging and diverging angles 

were taken into consideration and with numbers of iteration 

it was tried to achieve minimum pressure drop across 

constriction. 

 

5) Manufacturing of venturi: 

Manufacturing is also an important step to provide results as 

per simulation. Manufacturing defects can be improper 

angles of converging and diverging nozzle, rough surface 

and inaccurate dimensions. Manufacturing had two options 

weather to go for sheet metal or Rapid prototyping. Rapid 

prototyping was the most appropriate way to manufacture 

venturi, as it gives a very smooth finish to the final object, 

which in our case is essential. Even rapid prototyping gives 

accurate dimensions which ensures accuracy in restriction 

diameter and uniform angles of converging and diverging 

cones over its entire length. This manufacturing process is 

costly as compared to others, thus we searched for help and 

D B Designs sponsored us. 

 

  

VII. STUDIES AND FINDINGS 

    Once we have found out all data that we have for solving our 

problem, we now move towards studying the problem and 

finding out dimensions of venturi which will provide us 

minimum pressure drop across the venturi. So to do the study we 

have started with assuming some dimensions of diverging and 

converging angles by basic knowledge of functioning of venturi. 

CAD modeling was done using Solidworks 2014 and then 

analyzed in Flow Simulation for following boundary conditions: 

 

 Inlet: Total Pressure = 101325 Pa 

 Outlet: Mass flow rate = 0.0703 kg/s  

 

Iterations carried out on converging and diverging angles are as 

indicated in below table: 

 

Iteration no Converging angle Diverging angle 

1 12 6 

2 14 6 

3 16 6 

4 18 6 

  

    The above iterations were solved in Flow simulation by 

constructing a volume mesh of fine quality. The results from 

CFD are tabulated below for all above iterations. 

 

 

 

 

Iteration no Converging 

angle 

(degree) 

Diverging 

angle 

(degree) 

Pressure 

difference 

(Pa) 

1 12 6 8560.24  

2 14 6 9161.78 

3 16 6 9256.88 

4 18 6 10009.65 

 

 

 
Fig 5: Pressure plot for iteration 1 

 

 

 
            Fig 6: Pressure plot for iteration 2 

 

 

 
            Fig 7: Pressure plot for iteration 3 
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      Fig 8: Pressure plot for iteration 4 

 

 

After understanding all the above master iterations, many 

iterations were performed to see for other valves of converging 

cone. Diverging cone angle was set to 6 degree as it was found 

that any increase or decrease in angle caused streamline 

disturbance and drop in pressure at downstream side. It was 

finally observed from various simulations that pressure recovery 

was maximum when converging angle is 12 degree and 

diverging is 6 degree. 

 

Following are the images which show other operational 

parameters for final design of venturi. 

 

 
      Fig 9: Density plot for final design 

 

 

 

 
Fig 10: Mach number plot for final design 

 

 
        Fig 11: Velocity plot for final design 

 

VIII. CONCLUSION 

A venturi, generally is used in diverse purpose for various 

applications in fluid dynamics involving either liquid or gas. In 

this project it is brilliantly used in reducing power of engine. As 

in this competition all the teams are busy trying to squeeze 

almost all single horse power available even with the restrictor 

attached, this gives rise to increasing research in optimization 

and finding out alternative technology for increasing mass flow 

rate to engine. One such technology used is supercharging of air 

downstream the venturi to increase the pressure on engine side. 

A venturi in itself can allow a maximum of 0.0703 kg/s of air 

flow to engine, considering no losses in friction and turbulence. 

From all the research done till now it is clear that at 

converging angle of 12 degree and diverging angle of 6 degree 

we get maximum recovery of pressure. Computational fluid 

dynamics played important role in all analysis. 
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Abstract- In recent years poaching incidents has been massively 

increased encompass slaughtering of endangered species in 

Tanzania and Africa in totality. Different initiatives has been 

taken world widely including establishment of International 

Anti-Poaching foundation (IAPF). Tanzania in particular has 

taken several initiatives on the matter at different time including 

sending her own military army across the borders of National 

parks as an attempt to eradicate poaching activities. However 

poachers are still continue to put a bullet on the heads of these 

species of monumental importance. The main idea presented in 

this paper involve employing a modern and a sophisticated 

technology in which poachers will be left behind and being 

netted easily there by eliminating Poaching activities. The idea 

utilize animals themselves with sensors as mobile biological 

sensors (MBS) mounted with sensor fusion (having visual, 

infrared camera and GPS) that transmits the location of MBS, 

access points for wireless communication and a central computer 

system which classifies animal actions.  

       The system propose three different action of responses, 

firstly: access points continuously receive data about animals’ 

location using GPS at certain time intervals and the gathered data 

is then classified and checked to see if there is a sudden 

movement (panic) of the animal groups: this action is called 

animal behavior classification (ABC). The second action can be 

called visualization where by different image processing 

techniques of the obtained images surrounding an animal group 

are performed and therefore provide an ample assistance in 

understanding what makes sudden movement of the animal 

group. The last action is to send messages to the game ranger’s 

cellular phones about the panic of animals and the location 

through GSM network 

 

Index Terms- Biological sensor, Computer vision, mobile 

sensor, Access point, sensor fusion 

 

I. INTRODUCTION 

oaching is the illegal taking of wildlife, in violation of local, 

state, federal or international law. Activities that are 

considered poaching include killing an animal out of session 

without a license, with a prohibited weapon or in a prohibited 

manner such as jacklighting. Killing a protected species 

particularly Elephant as in this paper, exceeding one’s bag limit 

or killing an animal while trespassing are also considered as 

poaching.[1]  

      The problem has rapidly increased from 1990s to date 

particularly on elephants for example in 2011 the total world 

population of elephants was 423,000 down from 1.3million in 

1979.In 1994 Tanzania had a population of 355,000 but this 

number dropped promptly to 180,000 in 1999 and less than that 

number in 2011.  According to data from the Tanzania Wildlife 

Research Institute, Tanzania is losing 30 elephants daily to 

poaching. The situation on the ground tells that the remaining 

elephants are in danger of being completely wiped out if urgent 

measures are not taken. Poaching incidents are continuously 

taking place because of illegal trade of ivory marketed in Asia 

and United States. While China is blamed to control about 70 

percent of ivory illegal trade, United States is the next largest 

consumer. 

      Chinese uses ivory for making arts and utilities. Americans 

use ivory to make gun and knife handles and as decorative details 

on these weapons. [2] 

 

           
(a)                                                                                                          (b) 

 

 

P 
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(c)                                                                             (d) 

 

(a)An elephant hit by spear on his head 

(b) sophisticated weapons used by poachers 

(c) Ivory packed in different size 

(d) Baby elephant lies on the ground after her mother was shot dead by poachers immediately after she was born. [2] 

 

      It is clearly mentioned that the demand of ivory is increasing 

for different reasons however the animal species particularly 

elephants are at danger of being lost in the world. Biologists say 

the loss of elephants would have a significant negative effect on 

forests and savannahs. [1, 2] 

      To get rid of poaching activities that endanger ecological 

imbalance a sophisticated technology need to be applied in 

collaboration with the current anti-poaching efforts. 

      This paper presents a new system for anti-poaching involving 

sensor fusion (i.e. visual and infrared cameras, GPS) and 

computer vision techniques for real time visualization and 

observation of a significant animal movement. With this system a 

properly selected sensor fusion (with visual and infra-red camera 

and a GPS) is attached to the body of a targeted species, if for 

any reason animal panic or sudden movement of animals is 

observed three actions will take place. The first action is a sensor 

will send a location of MBS to the central computer system, the 

second action is through wireless access point a text message will 

be sent to game reserve officers alerting them about panic of 

animal and the third action is the image will also be sent to the 

central computer system to be processed and hence help to 

identify what makes animal panic. 

 

II. RELATED WORK 

      This research suggest the use of animal attached with certain 

type of sensor and form a Mobile biological sensor (MBS). 

Therefore both the use of sensor with animals and the existing 

anti-poaching systems have to be investigated. Many scientific 

studies has put more efforts on forest fire detection through the 

study of animal behavior. 

      Animal behavior research using sensors has been carried out 

for some time. A great deal of scientific research has been 

conducted with regard to the existence and habitat of the marine 

and land animals. One such study has collected data about 

oceans. ”UC Santa Cruz researchers are using marine animals 

outfitted with sensors to collect oceanographic data. For 

example, sensors on California sea lions collect the animals' 

location, speed, and dive data along with ocean temperature and 

salinity information. The data is then transmitted to the 

researchers via satellite” [3]. In another study, the first effective 

method was based on a pyro-detector which sensed the 

temperature contrast between the animal’s body and the 

surrounding pasture [4]. There are similar studies related to 

animal tracking using sensors. The main idea is therefore to show 

the existence of many investigations into animal tracking using 

sensors.  

      Nevertheless few research works are directly subjected to 

Anti-Poaching. In a research conducted by Department of Sensor 

Science Technology, Council for Scientific and Industrial 

Research (CSIR) in collaboration with Centre for Wildlife 

Management, University of Pretoria, South Africa by Margarita 

Mulero-Pa´zma´ny, Roel Stolper and D. van Essen proposed the 

use of Remotely Piloted Aircraft System (RPAS) as a Rhinoceros 

Anti-Poaching Tool in Africa.[5]  

      Remotely Piloted Aircraft Systems (RPAS), sometimes also 

referred as Unmanned Aerial Vehicles (UAVs), Unmanned 

Aerial Systems (UASs) or drones (the ones for military 

purposes), are aircrafts (fixed or rotary wings) that are equipped 

with cameras and or other sensors and can be sent (using manual, 

semiautomatic or automatic control) to a destination to gather 

information. These aircrafts act like an ‘‘eye in the sky’’ with the 

operator at the ground control station receiving data or sending 

orders to the aerial platform. [6] 

      RPAS have been used for locating ‘‘enemies’’ in military 

applications for the last 20 years [7], and more recently they have 

started to play a role in many civilian tasks, including wildlife 

monitoring. Their research describe the use of a small low cost 

RPAS equipped with three different types of cameras to test their 

ability to support rhinoceros anti-poaching tasks in cooperation 

with a specialized security company working in the KwaZulu-

Natal province of South Africa. They performed several flights in 

order to test the technical capabilities of the system to detect 

rhinoceros, to reveal simulated poachers and to do fence 
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surveillance. They evaluated the effectiveness of the system at 

different altitudes and times of the day and night, and over the 

two main habitat types in the area: open grassland and forest. 

Considering the most common modus operandi of poachers, they 

analyzed the aspects that affect remotely piloted aircraft’s 

integration in anti-poaching operations. [6, 7] 

      However for African countries which are mostly poor and 

developing countries like Tanzania employing such a system 

may alleviate the overall cost and economic burden on 

governments, for example the price for a single RPAS equipment 

bought from Spain was 13,750 €. Also as a reference, the system 

they used has performed more than 500 flights with an 

approximate total investment of 14,000 €. [6] This is the huge 

amount of money for a country like Tanzania to invest in only 

one sector while it is equivalent to annual budget amount of a 

sensitive ministry and therefore it is not cost effective for 

Tanzania to employ it despite the fact that RPAS has contributed 

a valuable and respectful thoughts in the field.  

      Another important research has been conducted in Kenya 

with the aid of World Wild life Fund (WWF). The study involve 

deployment of specialized rhino horn tracking systems combined 

with forensic DNA technology which will allow for 100 percent 

traceability of every rhino horn and live animal within Kenya. 

The presented tracking system involves implanting microchips 

into the horn of every rhinoceros in Kenya in a bid to keep the 

dwindling population safe from the ever-increasing presence of 

poachers. The microchips in the horns of rhinos may deter 

poachers from trying to smuggle the contraband out of Kenya. 

When a rhino is killed and the horn is hacked off and taken away, 

if this horn is confiscated and the microchip tag can be identified, 

it can be tracked back to a poached animal and it can actually 

show and prove that this was a poaching incident. [8].  

      However, the approach presented in this paper is to prevent 

poaching incident before it happen and or while it is happening 

which is worth enough than waiting a problem to happen and 

capture the poachers after they have already made poaching 

incident. Using animals as sensor for incident detection is not a 

new idea but it has been limited to a few of incident types and 

mostly is disaster such as earthquake. For example Yeung 

describes an example of observing animals’ behavior for early 

earthquake alert, but the author gives no guaranty that his study 

works correctly for every earthquake [9]. Kahn suggested an idea 

that the best and the cheapest biosensors are already distributed 

globally but generally ignored: They're called animals [10]. 

Kahn’s idea leads the scientists to start new investigations to be 

made on animals. Also another research study has been 

conducted by Lee et al. [11]. 

      In their study, they offered a Bio-adhoc sensors network for 

early forest fire warning system for mountain areas, and they 

used animals as wireless adhoc nodes. 

      However, the proposal presented in this paper is based on the 

usage of many access points explicitly constructed in the 

National parks instead of an adhoc network structure. Although it 

may not seem to be feasible to install sufficient number of access 

points to cover whole Parks in Tanzania, some critical points 

which are highly under the risk of poaching incidents, can be 

selected for the access point locations. Moreover, the usage of 

the access points would remove the risk of interruption of 

communication (network failure) that usually occurs in adhoc 

networks, if animals are used as wireless nodes only. 

      In addition to that is another important research which is 

similar to the study presented in this paper conducted by Yasar 

Guneri Sahin [12]. In his research he presented the use of animal 

as a biological sensor to track animals for fire detection system. 

Furthermore in his study Yasar Guneri Sahin has focused on 

animal behavior classification and thermal detection. This paper 

however focus on not only animal behavior but also what makes 

an animal to behave in a certain way in response to current event. 

 

III. MOTIVATION 

      Collectively the previously stated methods and others which 

are similar in regard to animals tracking and early may be 

successful in their own right, but, applying these into a single 

homogenous system would have significant return. While 

scientists are tracking animals to gather information on their 

daily habits, such as hunting or mating, forest rangers can use the 

gathered data for poaching prevention. 

      In addition, this paper offers a solution to problems stemming 

from using static sensors and Satellites in detecting animal 

behavior or Poaching prevention. Using satellites focused only 

on a National parks causes many extra costs and, of course it 

requires a satellite to exist. Also using drones for poaching 

prevention has resulted many problems including mistakenly 

attack and issues of human right breaching. With sensors 

attached to fixed coordinates, restricts the effective detection 

areas and this situation therefore, requires too much sensors to be 

set up for a hectare of a park. In the same way, using fixed 

cameras with image processing techniques for detection requires 

multiple cameras per hectare and, these use limited to areas with 

full light, so it may be useless for shadowed areas, densely 

forests, and cliffs.[13,14,15] 

      Using animals as MBS resolves the problems related to fixed 

sensors. The proposed system, additionally, has a classifier 

which built-in measures to use animal action (panic) to signal 

Poaching incident, show the location though GPS and some 

images of the incident. Furthermore, this system may assist 

monitoring normal animals’ death, and understanding animals’ 

group behavior. 

 

Animals as a Mobile Biological sensors 

      This research paper proposes the use of animals as a mobile 

biological sensor (MBS). An appropriate animal is chosen in this 

case elephants and attached with an appropriate sensor. The 

preferred part of the body of an elephant is attached with a sensor 

fused with visual and IR camera. The part of the body must be 

carefully chosen such that it will not disturb an animal and give 

wrong result because of unnecessary movements resulting from 

scaring an attached object. Also the position of the sensor must 

be in such a way that cameras attached on it will also be able to 

send information to the central computer system. The most 

important issue in the selection of sensor is that they must all 

have GPS features for location detection.  

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      108 

ISSN 2250-3153  

www.ijsrp.org 

Figure 1 below show example of the chosen species i.e. elephant that can be used as MBS 

 

 

      
 

Figure 2: Some elephants attached with sensors that can be used as MBS. 

 

        
 

(a) 

 

 
 

(b) 

Figure 3 Sample sensors that can be used in the system 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      109 

ISSN 2250-3153  

www.ijsrp.org 

      Figure 3 (a) shows the collar type sensors that are usually 

used for mammal and large terrestrial animals. Whereas 3(b) 

shows peripheral devices used in collar sensors and the sensor 

boxes. 

      These sample sensors have different operational 

specifications such as battery life, weight, burst rate etc. as 

shown in Table 1. There are, in fact, many other sensors that can 

be used in the system with long life batteries and different 

features. If battery life of the selected sensors is short, the 

batteries must, therefore, be recharged periodically. [12] 

 

Model Sensor type Physical specifications Estimated life (days) 

  Size in mm 

(dia x length) 

Air 

Weight g. 

Water 

weight g. 

2s between 

bursts 

5s between 

bursts 

Sensors for use with SRX 400A / SRX 600 radio receiver family: 

SR-M11-12 Motion 11 x 41    7.7     4.3      59    137 

SR-PM11-25 Pressure & motion 11 x 58    11    5.2      203    497 

SR-PM16-25 Pressure & motion  16 x 53    18     12      487    3 yr. 

 

Table 1: Sample sensor specifications for the system 

 

IV. THE PROPOSED SYSTEM INFRASTRUCTURE 

      The proposed system infrastructure can be adapted from 

existing Animal tracking systems or install the new one. The 

constituents of the system can vary but the compulsory devices 

essential to the system includes the following: 

      Communication channel: The best method proposed in this 

paper is the use of access points as this method is cost effective. 

Access points are used to collect movement data from sensors 

attached to elephants (MBS) and send them to Central computer. 

To succeed this a GSM base stations such as those of 

telecommunications companies like TIGO, VODACOM and 

AIRTEL can be used. Also high voltage poles, tall massive trees 

and watchtowers are possible access points. However satellite 

based systems can also be applied, employing satellite system is 

fairly complex and costly as it requires a satellite to focus on 

specific area only such as national parks only. 

      A central Computer system: This device must be trained 

with neural network, the device will classify data received 

continuously from MBS via access point and suggest if its 

normal movement or it’s a movement caused by a dangerous 

action like poaching. 

      MBSs: which is important part of the system as stated earlier, 

the essential task of MBS is to abrupt change of pressure in an 

animal group (panic) due to sudden movement and also to send 

the current location of an animals to the access point in which 

access point will send it to central computer 

      Cellular smartphone: This devices will receive a message 

about the panic of animals and the location where that panic is 

taking place. The author suggest that the device must be owned 

by game rangers at work who will be ready to take action 

whenever they receive a message, however the information 

received in the cellular phone must be synchronized with those 

from a central computer system for reliability. 

      Trustworthy, robust and highly sensitive sensors must be 

combined with suitable animals to enhance system reliability and 

sustainability. [12] 
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Figure 4: Poaching prevention system infrastructure 

 

V. METHODOLOGY 

      The system works as follow: Access point receives MBS 

location continuously and sends it to central computer where it 

stores it in a database. This computer is fed with a specific 

algorithm of Artificial intelligent. A classifier indexed to the 

database will continuously check the database to determine any 

abnormalities on MBS’s action. Using artificial intelligent tool a 

classifier will attempt to determine whether or not there is 

abnormalities on animal action compared to usual learned 

behavior. If a sudden panic of animals occurs an abrupt change in 

the graph of a classifier in the central computer occurs, this 

shows a potential incident and the system respond by first rises 

an alarm, secondly displaying the current location using GPS, 

thirdly the system will try to display what is taking place by 

processing received image with different techniques such as edge 

detection, thresholding and filtering to ensure that users are 

getting a clear image of what is happening. Furthermore a system 

will send a short message (SMS) to the game rangers through a 

GSM network to draw their attention on the suspected area. If 

immediate measures are taken by the game rangers poachers will 

be easily arrested and poaching will be eliminated in this way. 

 

VI. DISCUSSION 

      The system proposed by this paper uses the animals as a 

Mobile biological sensor, In order to determine whether to apply 

this system in the particular parks such as Tanzania National 

parks, it may be crucial importance to look at some advantages 

and disadvantages of the system, Amongst advantages of the 

system are the system is very convenient and can be easily 

adopted to current anti-poaching systems, the system is cost 

effective as few sensors are needed and can be integrated to  

available infrastructure, Applying this system will reveal more 

knowledge on animal behavior, using mobile sensor provide a 

wide range of poachers detection than using fixed sensors, the 

system can be applied for other purpose such as comprehensive 

animal death. 

      As stated above the system may have some drawbacks such 

as: It is not easy to capture these dangerous animal like elephant 

and attach with sensors and hence need trained personnel. Also 

the use of battery bring about many problems such as pollution 

and extra radiation. Moreover each battery need to be changed 

periodically but capturing MBS for this purpose is not easy. 

Furthermore if a battery operate incorrectly wrong data would be 

sent. 

 

VII. CONCLUSION AND FUTURE WORK 

      This research paper presents the use of animals as MBS, and 

therefore it can be applied to any species in danger at a particular 

time. However the system doesn’t come to replace the current 

anti-poaching initiatives but rather to combine the effort in order 

to get rid of poaching instance.  This system could prevent 

potentially serious Poaching activities occurring in different parts 

of Africa particularly Tanzania. It is the hope of author that if 

Tanzania National Parks (TANAPA) employ this sophisticated 

technology to the current worse situation of poaching activities 

will be of tremendous advantageous to TANAPA as it is reliable 

and will reduce the economic burden of investing too much on 

Anti-poaching. As the system has not yet actually implemented, 

some additional unforeseen disadvantages may occur. 

      However the advantages suggest that it could be implemented 

with tremendous success and ecological benefits.  

      To improve the system in future the author suggest that new 

wireless technology can be applied, Also the use of innovative  

computer vision technology will improve the system capability to 

detect poachers positions in real time. Lastly new sensors with 

improved capacity and robustness can be applied to the system. 

      Therefore it is noticed that the life of important animal 

species are threatened today due to poaching, and therefore if 

affirmative actions are not enforced, the loss of certain species 

which will lead to dramatic ecological imbalance will occur. This 

paper aims at presenting an alternative way to fight Poaching 

using sophisticated technology which seems to be effective and 

cost-effective to employ and use it. 
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Abstract- Indian health scenario is known for the out of pocket 

expenditure and resultant poverty trap. Considering these 

situation, Government of India has launched Rashriya Swasthya 

Bima Yojana (RSBY) for addressing the health expenditure 

related with health seeking behaviour of the population 

especially the vulnerable sections. As the Indians health seeking 

behaviour is more prone to the private players, the RSBY scheme 

has included empanelled private players for  rendering the health 

care service under the scheme. The researcher here examines the 

health seeking behaviour and preferences of the sample 

population before and after their enrollment to the RSBY 

scheme.  

       The Sendiri panchayat selected under the study is inhabited 

mostly by SC and OBC population. The researcher has taken 50 

samples, which represent the BPL households of the panchayat. 

Interview schedule and observation methods are used to get data 

from the beneficiaries. Also interview with health professional 

and allied workers working in the villages and district health 

officials are conducted.  

       The findings throws light into the, disease pattern and 

prevalence in the panchayat, health seeking behaviour this BPL 

population before and after the health card, and learned 

preference for private or clinics hospitals etc. the highlight of the 

study is the prefernctial differences of people in choosing the 

private health care institutions instead of public health 

institutions in matters of health care choices and health seeking 

behaviour.  

 

Index Terms- Learned preferences, health seeking behaviour, 

health insurance, out of pocket expenditure, health care 

institutions. 

 

I. INTRODUCTION 

WO defines health as the physical, psychological, social 

and spiritual wellbeing of a person and not mere the 

absence of infirmity or diseases.
1
 The right to health is an 

essential component of the quality of life of the citizens in any 

nations.  

                                                 
1
 WHO, 1948. Preamble to the Constitution of the World Health 

Organization as adopted by the International Health Conference, 

New York, 19-22 June, 1946; signed on 22 July 1946 by the 

representatives of 61 States (Official Records of the World 

Health Organization, no. 2, p. 100) and entered into force on 7 

April 1948. 

      

       A developing nation like India has a major task in offering 

affordable health to its millions of people who belong to all strata 

of life. There is an ever-widening gap between ‘haves’ i.e. the 

minority population who has access to quality health services and 

can afford the consequent expenditure and ‘have-nots’ i.e. the 

majority population who have limited access to quality health 

services and often reach in the poverty of poverty through the 

consequent expenditure. As per the study of Peters,  Yazbeck  et 

al in 2002, the poorest people are on an average 2.6 % higher 

chances to forgo the medical treatment for illness.
2
 Considering 

the dilemma, it is the duty of the welfare state to cater the health 

needs of the citizens. 

       In April 2008, GOI has introduced the Rashtriya Swasthya 

Bima Yojana – an insurance scheme for ensuring cashless 

treatment for In-patient health care services for the BPL sections 

of India. These measures are implemented to ensure the 

reduction of gap between the rich and poor in accessing costly 

and necessary treatment offered at secondary and tertiary level of 

health care. 

As it is the 6
th

 year of the implementation of the RSBY scheme 

across India, several reports and studies conducted by GOI, 

research groups and research scholars have acclaimed the success 

of the programme across different states. Here the researcher 

tries to analyze learned preferences of the community over their 

health seeking bahaviour and choices of treatment providers 

before and after the RSBY enrollment. 

 

Health seeking behaviour of marginalized group: literature 

review 

       Previously government and other health providing agencies 

were of the hypothesis that the more the individual is informed of 

the illness and the health care facilities, the more the health 

seeking behaviour. Later, studies have highlighted the inherent 

and external components that influence the health seeking 

behaviour of the individuals as well as population. 

Health seeking behaviour means the identification of pathways to 

the formal health care system.
3
 Often it starts from traditional 

healers or local healers and in course of time, they reach at the 

formal system. This identification of pathways for health care is 

                                                                                         
 
2
 Peters,  D  H, A  S  Yazbeck  et  al (2002). Better  Health 

Systems  for  India's Poor: Findings,  Analysis,  and Options,  

The  World  Bank,  Washington,  DC pp. i - 347. 
3
 Grundy, J & Annear, P., (2010). Health-seeking behaviour 

studies: a literature review of study design and methods with a 

focus on Cambodia. In Health Policy And Health Finance 

Knowledge Hub, Number 7, October 2010, pp. 1-14 

W  
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influenced by different components. According to Parson’s 

theory of sick role (1951), the individual seeks to get out of his 

role of being sick, which is an undesirable state.
4
 Andersen’s 

Behavioral Model of Health Services Utilization in 1968
5
 has 

described three categories of determinants such as predisposing 

characteristics, enabling characteristics and need based 

characteristics that contribute to the health seeking behaviour. In 

1970, health system also added to it as the fourth determinant to 

health seeking behaviour. Later in 1978, Mechanic in his theory 

of help seeking behaviour described the psychological approach 

of individual involved in the health seeking behaviour.
6
 The 

health belief model proposed by Rosenstock, Strecher & Becker 

in 1994 has described the four central variables in health seeking 

behaviour such as perceived susceptibility, perceived severity, 

perceived benefits and perceived cost.
7
  

       Health seeking bahaviour of the marginalized and utilization 

of the services within the existing government and private health 

service providers are always burning topics in academic field as 

well as among health advocacy groups and activists. The 

globalization has opened the box of opportunities in accessing 

and using highly effective and complex health care facilities in 

India. The rich and ever growing middle class in India has seen it 

as development and turned their attention to these facilities. On 

the other hand, the vulnerable population of India, which 

constitutes more than 60% of the population, has still preferred 

for quacks and local healers, village clinics etc. They found the 

new ‘developments’ in health care were unaffordable and would 

put them in the poverty trap if they approached it. This chasm 

between the perceptions and experiences of the vulnerable 

population and the utilization of available health resources has 

taken India in lagging position in matters of health scenario.  

       According to Achary & Ranson,
8
 5.1 percent of India’s GDP 

spends on health care expenditure and its 82 per cent is from out 

of pocket expenditure. The hither to history shows the burden of 

health related out of pocket expenditure puts the rural and urban 

population in the trap of debt or losing all their savings. The 

recent years’ evidence shows an increasing (80%) dependence on 

                                                 
4
 Parsons, T. (1951). The Social System. Cited in Rebhan, D.P., 

Health Care Utilization: Understanding and applying  

theories and models of health care seeking behavior, Case 

Western Reserve University pp.1-19. 
5
 Andersen, R. (1968). A behavioral Model of Families’ Use of 

Health Services. Cited in Rebhan, D.P., Health Care Utilization: 

Understanding and applying theories and models of health care 

seeking behavior, Case Western Reserve University pp.1-19. 
6
 Mechanic, D. (1978). Medical Sociology: A comprehensive 

text. Cited in Rebhan, D.P., Health Care Utilization: 

Understanding and applying theories and models of health care 

seeking behavior, Case Western Reserve University pp.1-19. 
7
 Sutton, S., (2002). Health Behavior: Psychosocial Theories. 

Retrieved from http://userpage.fu-

berlin.de/~schuez/folien/Sutton.pdf  on 12/02/2014.   
8
 Achary & Ranson, 2005. Health Care Financing for the Poor 

Community-based Health Insurance Schemes in Gujarat. In 

Economic and Political Weekly, Vol - XL No. 38, September 17, 

2005, pp 4141-4150. 

the private sector for outpatient care and it is largely due to the 

weakness in the delivery of public health services.
9
 

       Different studies on the health seeking behaviour of the 

marginalized sections of  society reveals the factors that 

influences or hinders their choices, delays and influence the 

preferences in accessing or not accessing health care services. It 

includes indirect cost such as expenses on transport, food/stay, 

tips given to secure access to any person or facility, opportunity 

cost of lost wages of the sick as well as the accompanying 

person, etc associate with the illness (Sodani, 1997)
10

, cost of 

services, proximity, convenience of timing and perceived quality 

of health services (Yesudian, 1999)
11

, reputation of the provider, 

cost and physical accessibility (Ager, A. and Pepper, K., 2005)
12

, 

lack of social space for the marginalized groups in the existing 

health sector from policy to implementation (Prasad, P. 2000)
13

, 

macro environments such as local areas, districts, states (Gordon, 

D., Kelly, M., Subramanian, and Nandy, S., 2004)
14

, price and 

distance to a health facility (Borah, B.J., 2006)
15

, unequal power 

relations between systems of medicine and between givers and 

receivers (Prasad, P., 2007)
16

, quality of services, behaviour of 

the health personnel (Baru ,R., Acharya , A., Acharyua, S., 

Kumar, S. and Nagraju, K., 2010)
17

, acceptability and 

                                                 
9
 Rao, S (2005): “Delivery of Services in the Public Sector: 

Financing and Delivery of Healthcare Services in India”, 

National Commission on Macroeconomics and Health 

Background Papers, Ministry of Health and Family Welfare, 

Government of India, New Delhi. 
10

 Sodani, P.R. (1997). Health Spending By People In 

Underserved Areas:Policy Implication for Health Financing 

Reforms in India, retrieved from http://iph-

partnership.org/images/4/48/Sodani.pdf on 20/02/2014, pp 79 - 

88. 
11

 Yesudian, C.A.K. (1999). Pattern of Utilisation of Health 

Services: Policy Implications. In Economic and Political 

Weekly, Vol - XXXIV No. 05, January 30, 1999, pp. 300 – 304. 
12
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accessibility of the services provided (Gurung, A., Narayanan, P., 

Prabhakar, P., et.al, 2011)
18

, Micro-health insurance (Savitha,S. 

and Kiran, K., 2013)
19

. 

       Among these factors, the role of health insurance as a 

resource in facilitating the health and health seeking behaviour of 

the marginalized group is worth investing.  After the introduction 

of RSBY scheme, there were several studies which highlights the 

scheme as well as criticizing the need for strengthening primary 

health care rather than initiating insurance scheme. The present 

study is looking more into the changes of the health seeking 

behaviour of Sendiri group, a population which includes SCs, 

STs and OBCs, in pre and post enrollment period.  

 

II. RESEARCH METHODOLOGY 

General objective 

 To study the health seeking behaviour of marginal 

sections (BPL sections) of Sendiri Panchayat before and 

after the RSBY scheme. 

Specific Objective 

 To study the basic profile of the Sendiri Panchayat 

 To understand the major and minor disease pattern and 

prevalence in the panchayat 

 To find out about the health seeking behaviour of the 

BPL sections of the panchayat before and after RSBY 

enrollment. 

 To explain the learned preferences in the health seeking 

behaviour of the population for private health care 

institutions. 

 

Profile of the panchayat 

       The researcher has selected Sendiri, a Gram Pachayath in 

Bilaspur with more than 7000 population. The study has 

conducted among 50 BPL household which represents 527 BPL 

households in the Panchayat. The SC group includes Satnamis, 

ST group involves Bhoi, The panchayat has got 1 PHC, 7 local 

healers and clinics, and 2 medical shops.  

 

 

 

 

                                                                                         
Caste, Class and Region. In Economic and Political Weekly, vol 

xlv no 38, September 18, 2010, pp. 49 – 58. 
18

 Gurung, A., Narayanan, P., Prabhakar, P., et.al, (2011). Large-

scale STI services in Avahan improve utilization and treatment 

seeking behaviour amongst high-risk groups in India: an analysis 

of clinical records from six states. Retrieved the abstract from 

http://www.biomedcentral.com/1471-2458/11/S6/S10 on 

15/02/2014.  
19

 Savitha,S. and Kiran, K., (2013). Health seeking behavior in 

Karnataka: Does micro-health insurance matter? Retrieved from 

http://www.ijcm.org.in/article.asp?issn=0970-

0218;year%3D2013;volume%3D38;issue%3D4;spage%3D217;e

page%3D222;aulast%3DSavitha on 15/02/2014.  

http://ijsrp.org/
http://www.biomedcentral.com/1471-2458/11/S6/S10
http://www.ijcm.org.in/article.asp?issn=0970-0218;year%3D2013;volume%3D38;issue%3D4;spage%3D217;epage%3D222;aulast%3DSavitha
http://www.ijcm.org.in/article.asp?issn=0970-0218;year%3D2013;volume%3D38;issue%3D4;spage%3D217;epage%3D222;aulast%3DSavitha
http://www.ijcm.org.in/article.asp?issn=0970-0218;year%3D2013;volume%3D38;issue%3D4;spage%3D217;epage%3D222;aulast%3DSavitha


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      115 

ISSN 2250-3153  

www.ijsrp.org 

Location of the study 

 

 
 

Operational definitions 

       Learned preferences: the acquisition of the greater liking for 

private health providers over public health system. 

       Health seeking behaviour: Preferences and practices of the 

BPL population of Sendiri population in relation with their health 

care. 

 

Population and sample 

       The population of the study includes 527 BPL households in 

the Sendiri Panchayat and the representative sample size is 50 

which covers 10% of the population. 

 

Research Design, tools and methods of data collection 

       The descriptive design using case study method is applied. 

Interview schedule is administered and observation technique is 

used throughout the study. The samples are selected using 

stratified sampling method i.e. samples selected randomly from 

different social status such as SCs, STs and OBCs and who 

belong to different wards in the panchayat. 

 

III. RESULTS 

Basic profile of the respondents 

 

Variable  Frequency 

Gender Male 43 

Female 7 

Age 20-29 years 6 

30-39 years 11 

40-49 years 15 

50-59 9 

60-69 8 

70-79 1 

Education Illiterate 20 

 below 10 the class 27 

 plus two and more 3 

Religion Hindu 50 

Social status SC 27 

ST 7 

OBC 16 

Occupation daily wage labourer 21 

 self employed 2 

 farmer 25 

 any other 2 

 

       The basic profile shows the vulnerable factors of the 

population of the panchayat. The education level of the samples 

was very low and majority is dropouts before completing their 

matriculation. Their occupation also signifies their economic 

condition as the 92% of the sample  are engaged either in 

agriculture or daily wage labour. There found a correlation 

between the education level of the sample population and the 

occupation they engaged i.e. the illiterate and those who are 

below the qualification of the SSLC has chosen their occupation 

either in agriculture or daily wage. Their social status as a SC, ST 

or OBC further puts them into more socially and economically 

vulnerable. 
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 The disease pattern and prevalence in the Sendiri panchayat 

 

 

       The table and histogram shows the distribution of disease 

pattern and prevalence and it points out the higher prevalence of 

seasonal diseases in the panchayat. The diseases are rather 

preventable and it requires intensification of the primary health 

care. The prevalence of other major health events like life style 

diseases, accidents are reported very few which requires 

secondary and tertiary level health care. So the strong 

dissociation between the projected need of health seeking 

behaviour under the RSBY scheme and actual need of the health 

seeking behaviour of the population.  

 

Minor Disease and place of treatment 

       The minor diseases affecting the villagers include fever, 

body pain, headache, diarrhea, minor injuries with sharp objects, 

etc. At times of the minor diseases, they depend on the private or 

public health institutions for the treatment. 

 

 Place of treatment No. of beneficiaries 

Private players, which include local healers, clinics in the village, and 

private hospitals nearby the Panchayat. 

46 

Public health system includes PHC at local level and other government 

hospital nearby the Panchayat 

4 

Total  50 

 

       The table explains the health seeking behaviour of the 

sample population in relation to the minor and seasonal diseases. 

The preferences are always made in connection with private 

players such as local healers (11), clinics in the village (8), 

private hospitals (6) and its different compositions. PHC is been 

reportedly utilized by just 2 households!  

 

 

Dependency on Different Health care institutions and the reasons 

 

Reason for choosing the institution 

 Frequency Percent 

Private players 

near to village 36 72.0 

choose nearby facility in the beginning, and later will 

go to hospitals in Bilaspur 

12 24.0 

believe in the doctors and hospital 1 2.0 

getting good attention 1 2.0 

Public health 

system 

near to village 2 50.0 

choosing facility in the beginning, if it is not cured, 

will go to Govt. hospital in Bilaspur 

2 50.0 

 

Common health issues 

 Frequency Percent Valid 

Percent 

 

seasonal disease 40 80.0 80.0 

lifestyle disease 2 4.0 4.0 

seasonal disease and 

life style disease 

5 10.0 10.0 

seasonal disease and 

accident 

3 6.0 6.0 

Total 50 100.0 100.0 
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       A table and pie diagrams gives answer to the preference of 

village population towards the private player. The chart shows 

that people prefer private players because they are nearby village 

and they believe in the quality of doctor and their treatment. The 

same village has a PHC nearby. But the utilization is very poor 

because it was reported and observed irregular in its services and 

people are not feeling confident with the service of the personnel 

and the institution namely PHC. However, between these two 

variables such as proximity and quality, people prefer the former. 

 

Awareness about the RSBY scheme and provision of health 

card 

       The researcher asked about the enrollment of the household 

under the RSBY scheme. 42 out of 50 household responded 

“yes”. Further analysis of the same question by the researcher 

and field investigator found that majority of these cards belongs 

to either 2011-12 or 2012-13. These cardholders are not aware 

that it has to be renewed every year and they will be provided 

with the new card. In addition, it was found that some are 

dissatisfied by the health card because they are not benefitted 

from the card. They approached the hospitals with these expired 

cards and were denied the services. The current beneficiaries are 

also not fully aware about the provisions and benefits of the 

health card and the utilization pattern is also found less effective. 

 

 

Utilization of RSBY Card at different health care institution 

 

 

 

Usage of the RSBY card after the first 

enrollment to 2013-14 

 Frequency Percent Valid Percent 

0 39 78.0 78.0 

1-2 9 18.0 18.0 

more than 3 2 4.0 4.0 

Total 50 100.0 100.0 

 

       The tables show the utilization pattern and dependency of 

the sample population on RSBY scheme. Only a minority (4 

persons) has utilized the card in the current year i.e. 2013-14 and 

the rest were not used the card.  Again, the usage of the card 

from first enrollment of the current year also marks very low. 

18% of households has used the card for 1-2 times and 4% 

households for more than 3 times. 

       The preference for the health institutions and services used 

by the beneficiaries also maters. The below charts diagram shows 

the preferences of enrolled and non enrolled towards private 

players.  

Use of health card in 2013-14 

 Frequency Percent Valid 

Percent 

Yes 
4 8.0 8.0 

No 46 92.0 92.0 

Total 50 100.0 100.0 
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Major health events in the village and usage of the card 

 

       The samples from the panchayat have reported with major 

health events such as health issues of elderly or children, and 

accidents. These are the rare occasions they have used the card. 

The number of the health card usage thus ranges from 0, 1-2, 

more than 3. The no. of people comes in this category is very 

less.  

       Another question on the recent use of the RSBY card 

revealed that only four members has used it. The rest are further 

asked about the status of their RSBY card and it was found that 

majority is having expired card which cannot be used in the 

current year. 

 

IV. DISCUSSION 

       The health behaviour of individual depends on the beliefs 

and attitude sufficiently supported with external factors. The 

minor presence of perceived susceptibility and severity towards 

the seasonal diseases which is coupled with the absence of 

regular and decent service from the PHC has influenced the 

health behaviour of the population under the study. The 

socioeconomic status of the population is a handicap to their 

development. According  to Amartya Sen, India has an 

unbalanced growth because the enabling environments are 

missing.
20

 As the educational status of the population is 

comparable low, the health behaviour also is influenced. The 

utilization of public health resources is found abysmally low. The 

misapprehended notion of replacing the use of the service of 

public health system for private players has contributed little to 

the health of the population, rather it has its own inflicting 

burden on the individuals themselves. 

       Preference for the private players is the highlighting theme 

of the study. Over the years, the population has transformed their 

health seeking behaviour in favour the private clinics and private 

hospitals. The tables and charts show the fatal drop in the use of 

PHC in the village. Their preference for health institution is 

primarily influenced by the proximity of the institution. Even 

then, the nearby PHC never comes into the preferences. On 

further analysis, the irregularity and unfriendly response from the 

                                                 
20

 Sen, A, (1994). Beyond the liberalization: Social Opportunity 

and Human Capability. In Re-imagining India and other essays, 

(2010), New Delhi, Oriental BlackSwan, pp.1-29.  

health system has influenced behaviour. The factor of social 

space of the population who depend on the existing government 

health system is a matter of discussion. While conversing, many 

household members have reported the unfriendly treatment from 

the government health institutions. Whereas, the same population 

is satisfied over the private players because they make the 

patients feel that they are been treated well for the money they 

spend for. 

       The profile of the sample denote the socio-economic 

conditions of the panchayat.  The scheduled groups and other 

backward groups are the major population of the village. 

Addressing the question of economic access to health care 

through RSBY scheme for the BPL families is found 

questionable. The out of pocket expenditure is very high before 

the RSBY scheme and even after the enrollment. The scheme 

was there with ‘last mile challenges’ like lack of sensitization 

over the provisions, benefits, and related information, 

inconsistency in enrolling all the beneficiaries to the scheme. The 

villagers have cards which are not properly utilized because 

either the cards are expired or they do not know the provisions 

and the institutions where it is available. 

       The Alma Ata declaration speaks about the role of primary 

health care in the health service system. An analysis of the 

disease pattern and prevalence shows the high need of 

strengthening primary health care though effectively functioning 

PHC. The panchayat witnessed a PHC which rarely opens and its 

services are poor in quality. Over the years, the health seeking 

behaviour of the villagers too changes to private clinics and 

hospitals because they are never been offered satisfactory service 

from the public health system functioning ate panchayat level. 

The ruling parties in the Gram panchayat also could not 

effectively address the issue. 

       If we consider the factors influencing access to curative care 

(Bajpai, V. and Saraya, A.2012)
21

 such as availability of better 

developed infrastructure, lesser levels of poverty, transportation 

facilities to reach the hospital facilities, literacy and education to 

utilize the scheme with prudent choices, demographic 

composition, political mobilization, the samples and area under 
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study  has considerable implications. The population is socially 

and economically poor. The marginal groups are often victims to 

the poverty traps through unemployment or failure of the crops. 

The family structure is also very high that the earning are spent 

on the daily maintenance of the family. The prevalence of 

seasonal health issues and consultation at private clinics and 

hospitals also put them under poverty burden. The distance to the 

secondary and tertiary level care units are also little far from their 

village. The illiteracy and low levels of education is the main 

villain and the majority of the vulnerable population in the 

panchayat is unable to make optimum utilization of all possible 

provisions under different schemes.  

       The case of irregular PHC in the village has given a wrong 

notion about the public health system in the psyche of the 

villagers. The health service seekers negative perception and 

experience in relation with the public health system has 

influenced their choices. The Panchayat is been witnessing the 

poor and irregular service pattern by the PHC over the few years. 

The researcher has a personal experience from the PHC i.e. when 

the researcher and other fieldwork trainees visited the building, 

some other person were there who were preparing food and other 

refreshments for their leisure. The picture depicted by the 

villagers about the PHC can also summoned as irregular. 

       Asymmetric power relation between caregivers and 

beneficiaries is another area. The private health care players are 

attractive to the villagers because they show courtesy with the 

customers. The customers are paid for the service and in return 

they are treated in a dignified way. Whereas in public health 

system, the villagers reported about the negative experiences 

from the personnel. If the RSBY card can help them in accessing 

the private players, they prefer it to expecting the same behaviour 

from the caregivers.  

 

V. SUGGESTIONS AND RECOMMENDATIONS 

The researcher would like to suggest the following points. 

 The need for sensitization about RSBY scheme and its 

service providing centres 

 The need for credibility building of public health system 

through better health care and service provisions. 

 The need for strengthening primary health care at grass 

root level rather than promoting the curative level.  

For these, the following actions are recommended such as  

 Restoring and regularizing the functioning of the PHC 

and its services. 

 Improved participation of the people in regularizing the 

services of PHC. 

 Special attention of PRI system on the health aspects of 

the panchayat. 

 Mass sensitization over the RSBY scheme and its 

provisions through notices, leaflets and other ICT 

measures for imparting the relevant information. 

 

VI. LIMITATIONS OF THE STUDY 

       The researcher has faced with limitations and challenges 

such as language barriers, embarrassment of the respondents  in 

spending time for the questionnaire, and lack of awareness of the 

respondents over the RSBY card and its status and provisions. 

Also convincing the respondents about the need of conducting a 

study also was little difficult as they look about its monetary 

benefits. 

 

VII. CONCLUSION  

       The case of Sendiri is copy of lakhs of villages and 

Panchayats in India and across globe where the health seeking 

behaviour of the population is moulded through a number of 

environmental factors. The lagging of public health system has 

significantly contributing to the profit of private players and loss 

for the common person who manages his/her life with limited 

source of money. The out of pocket expenditure puts him/her 

again into further deteriorating situation, which ultimately affects 

his/her health. So there need an urgent attention to the infiltrating 

risk namely learned preference for private health care and 

denouncing of public health system. To conclude the health 

seeking behaviour is a learned behaviour which is facilitated by 

the response of health system 
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Abstract- Image compression is required to reduce the number 

of bits needed to store or transmit images without any 

appreciable loss of information or quality. Image compression is 

of great importance in digital image processing because of its 

wide applications. In particular, the discrete cosine transform 

(DCT) is the basis for most image-coding standard. It represents 

an image as a sum of sinusoids of varying magnitudes and 

frequencies. DCT is often used in image compression 

applications since most of the visually significant information 

about the image is concentrated in just a few coefficients of the 

DCT. However, at low bit rates, there constructed images at the 

receiver end generally suffer from visually annoying block 

artifacts which is the boundaries between adjacent image blocks 

visible at low bit rates resulting from a coarse quantization. In 

this paper, a block effect reduction algorithm in DCT domain is 

proposed to reduce block artifacts as many as possible, while 

preserving edge information. A visibility function of block 

artifacts is proposed based on the activity masking and brightness 

masking properties of Human Visual System (HVS). No 

processing is needed for the blocks which visibility of the block 

artifacts is less than a threshold. But in smooth regions, the 

parameter that affects block artifacts is modified and the step 

blocks are replaced with linear blocks.  

 

Index Terms- Block artifacts, Image compression, DCT coded 

images, Human visual systems (HVS)  

 

I. INTRODUCTION 

n a DCT compression scheme, the input image is divided into 

small blocks (typically 8×8), in which each block is 

transformed independently to convert the image elements to DCT 

coefficient. It is then quantized using a scalar quantizer defined 

by the quantization matrix. The DCT block tends to be quite 

sparse after quantization since the DCT coefficient concentrates 

most of the signal energy into a few coefficients. The quantized 

DCT coefficients are converted to a bit stream via variable-length 

encoding. The received data is decoded at the decoder end, de-

quantized, and reconstructed by the inverse DCT (IDCT). At high 

or moderate bit rates, the DCT-coded image yields excellent 

result without noticeable artifacts. However, at low bit rates, it 

suffers from visually annoying artifacts as a result of coarse 

quantization. Many algorithms have been proposed for reducing 

these blocks artifacts. These algorithms can be classified into two 

major categories. 1)  Using different encoding schemes such as 

interleaved block transform, the lapped transform, and the 

combined transform. 2) Post-process the constructed images. 

This strategy is of practical interest since it only requires the 

decoded image, and hence is fully compatible with the image 

coding standards. Luo [1] proposed 2-D DCT method to remove 

blocking artifacts. Although this method is simple but it cannot 

retain the high-frequency information of image. Zeng [2] 

proposed a DCT domain method for blocking effect reduction by 

applying a zero mask to the DCT coefficient of some shifted 

image blocks. However, the loss of edge information caused by 

the zero masking schemes can be noticed easily. 

In this paper, a new algorithm is implemented for blind 

measuring the block artifacts in DCT domain. This measurement 

is based on characteristics of the Human Visual System (HVS) to 

achieve satisfied visual results. Experimental results show that 

the proposed method is robust and consistent with human 

perception. It yields excellent block artifacts suppression while 

maintaining good image quality 

 

II. THE BLOCK ARTIFACT REDUCTION FILTER 

In this paper, a novel and efficient algorithm is implemented 

for blind measuring the block artifacts in DCT domain. Based on 

the local visibility measure, the block artifacts at each edge in the 

original image are divided into three categories. In the three 

types of block edges different processing algorithm are applied in 

order to reduce the block artifacts and also preserve the integrity 

of the original image. The blocks for which the visibility function 

is less than the threshold do not need any processing. Otherwise 

for smooth regions, the parameter that affects block artifacts is 

modified by replacing step blocks with linear blocks. The 

proposed scheme for reducing block artifacts yields excellent 

block artifacts suppression and also maintains good image 

quality. 

A. Model for Block Artifacts 

Consider two horizontally adjacent 8×8 blocks a and b with 

visible block artifacts between them. A new shifted block c is 

composed of the right half of block a and the left half of block b. 

The block artifacts between block a and block b can be modeled 

as a step function. Define a step block‘s as follows: 

s(i,j) =  

 

I 
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Therefore, the model of c can be shown as: 

c(i, j) = βs(i, j) -µ - r(i, j),         i, j = 0,1,2,3,4,5,6,7                                           

where µ is the average value of the block c which indicates the 

local background brightness while the local activity around the 

block edge is describe by the residual block r. The larger the 

value of |β|, the blocking effect is more serious, provided that 

local activity and the background brightness remain same 

B. HVS-based Visible Function of Block Artifacts 

The mean squared difference of slopes (MSDS) is used to 

measure the block artifacts. The MSDS of block c is defined as 

follows: 

MSDS =  

Here c(i, j) is the luminance value of the pixel(i, j) of the block 

c. The masking of background activity and brightness are two 

well-studied properties of the HVS which are highly relevant to 

the perception of block artifacts. 

C. Activity Masking 

The visibility of the block artifacts of block c is known to a 

monotonously decreasing function of the activity. A horizontal 

masking function Mh for block artifacts is defined as follows: 

 

The horizontal activity Ah and the vertical activity Av were 

defined as follow: 

 

 

where T(u, v) is the amplitude of the DCT coefficients of the 

block c. W(u, v) are the weighting factors dependent on the visual 

sensitivity of the human eye to spatial frequencies. Similarly, for 

the vertical block artifacts, we can define the vertical block 

artifacts masking function Mv. 

 

 

 

 

D. Brightness Masking 

The visibility of block artifacts also depends on the local 

background luminance. The visibility of the block artifacts is 

known to a monotonously decreasing function of the local 

background luminance. A brightness masking function Ml is 

defined as follows: 

 
 

where bo and r are constants, bo= 150, r=2. 

b is the average luminance value of the block c. 

 

E. The visibility Function of Block Artifacts 

 

From above description, we define a horizontal visibility 

function of block artifacts of the block c, as follows: 

 

 
 

where K is constant, in this project K = 2000, α = 0.8.. 
 

F. Edge detection  

 

For block artifacts in horizontal and vertical direction have no 

difference in essence, the de-blocking methods for horizontal 

direction artifacts is also suitable for vertical direction ones. 

Given a DCT block edge, if its measured visibility nh falls below 

a certain threshold, no further process needs to be applied to the 

block edge. Otherwise, it is considered that reduction of block 

artifacts will be necessary. The threshold is determined 

experimentally. At this time, the edges of block c should be 

detected to avoid blurring information-bearing edges in the 

image. In this project, a new edge-detection method is 

introduced. When the shifted block c satisfies the following 

condition: 

 

 

1. |c(i, j) - c(i, j + 1)|  < =  |c(i,4) - c(i,5)|, i =0,1,2…..,7 

j = 0,1,2…..,6 

 

2. |c(i,4) - c(i,5)|  <=  2QP,                        i = 0,1,2…..,7 

 

 

Then it is deemed that there are no edges in shifted block c. 

Condition 1 assures that the difference between inner pixels 

cannot exceed the difference between the boundary pixels of 

block a and b. Condition 2 avoids that the edges just appear on 

the boundary of block a and b. QP is quantization parameter. In 

general QP is 16.  
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F. Reduction of Block Artifacts for Smooth Region 

 
Figure 1: Linear function block 

In order to reduce block artifacts, we replace the 2-D step 

blocks with a 2-D linear block l in the shifted block shown in 

Figure 1. The linear block l can be obtained as: 

 

l = [f(- 3.5), f(- 2.5), f(- 1.5), f(- 0.5),f(0.5), f(1,5), 

f(2.5), f(3.5) ] 

 where f(x) = x/28; 

We can see from the equation in above sections, that β affects 

the block artifacts, which is relevant to C(0,1), C(0,3) , C(0,5) 

and C(0,7). If we directly use linear function to replace step 

function, these coefficients will be modified. However in this 

case, this change only uses the information of the shifted block c, 

and the left block a and the right block b is ignored, which can 

introduce the new block artifacts. For this reason, we use the 

information of the left block a and the right block c to modify the 

value of C(0,1), C(0,3), C(0,5) and C(0,7). In the end, the linear 

function is applied to replace step function to reduce block 

artifacts. So in this case, the information of block a and b can be 

sufficiently utilized. 

 

E (0, i) =0.5C(0,i) + 0.25(A(0, i) + B(0, i)),i =1,3,5,7 

 

L(0,1) E(0,1) + L(0,3)E (0,3) + L(0,5)E(0,5) + 

L(0,7)E(0,7) , 

 

where A, B, C, L is the2-D DCT transform of a, b, c and l. 

Because β1 contains the change that easily produces the block 

artifacts. So the value of C is not changed.  Otherwise the new 

block artifacts will appear. Then c in DCT domain is updated as 

C1 (0, j) = C(0,j) + β1(L(0,j)  - S(0,j)) 

C1(i,j)  =  C(i,j), i>0,j= 0,1,2….,7 

 

G. Post-filtering  

 

The post-filtering is performed in spatial domain in the 

updated block c. We define three levels of local visibility of 

artifacts, which determine three modes of luminance filtering. 

One-dimensional adaptive low-pass filtering is executed first in 

the horizontal direction, followed by vertical filtering. The 

filtering is applied in raster-scan order through the whole frame. 

The purpose of the first two modes of our artifact reduction 

method is to reduce high-frequency components of a block grid. 

The first filtering mode is used against highly visible blocks, 

characterized by local maximum amplitude of a luminance 

discontinuity. 

MAX(D1, D2, D3, D4) < |Y3-Y4| <Tlum 

where, D1 = |Y1-Y2|; D2 = |Y3-Y2|; D3 = |Y4-Y5|;  

D4 =|Y5-Y6| 

Yi are the pixel values of the block c. 

The threshold Tlum is calculated experimentally. 

The filtering in this mode is the strongest: 

Y3’ = (Y2 + Y3 + Y4)/3, 

Y4’ = (Y3 + Y4 + Y5)/3, 

where Y3’, Y4’ is output luminance pixel values. 

If |Y1-Y4 |<Tlum /2, then we can filter pixels Y1, Y2, which are 

not adjusted to the block edge: 

Y2’ = ( Y1 + Y2 + Y4 )/3, 

Y1’ = ( 3×Y1 + Y4 )/4, 

The similar condition is estimated for the other side of the block 

edge.  

If |Y6-Y3 |<Tlum/2, then we can filter pixels Y5, Y6: 

Y5’ = (Y6 + Y5 + Y3)/3, 

Y6’ = (3×Y6 + Y3)/4, 

The filtering of Y1, Y2 and Y5, Y6 pixels provides better 

smoothing of severe blocks. 

 

The second filtering mode is applied to block edges with the 

local visibility, which is lower than in the first mode: 

MAX( D2, D3) < |Y3 – Y4| <Tlum 

In this case we apply softer filtering to pixels Y3, Y4: 

Y3’ = (Y2 + 2×Y3 + Y4)/4, 

Y4’ = (Y3 + 2×Y4 + Y5)/4, 

If conditions |Y6-Y3 |<Tlum/3 and |Y1-Y4 |<Tlum /3 are true, 

then pixels Y2 and Y5 are filtered as well: 

Y2’ = (Y1 + 2×Y2 + Y4)/4, 

Y5’ = (Y6 + 2×Y5 + Y3)/4, 

 

The third filtering mode is applied to pixels, which are not 

filtered in the first two modes, or in other words, which are not 

located on a highly visible block grid. The goal of the third mode 

is to reduce residual (low-pass) components of blocks. Those 

artifacts exist in both smooth and textured regions; however, 

their visibilities are different. Although the low-pass filtering 

used in the third mode is less strong than in the previous modes, 

an image texture may be blurred, or small object edges distorted 

if the filtering is applied to them. To avoid smoothing of textured 

regions we do not filter pixels within spatially busy areas. Thus, 

the spatial activity around the analyzed pixel pair Y3, Y4 as well 

as the value of the gradient |Y3 – Y4| should below: 

|Y3 – Y4| <Tlum/4, 

We filter pixel Y3 in the third mode if the following conditions 

hold: 

D1 <Tlum /5 && D2 <Tlum /4 && D3 <Tlum /5, 

The pixel Y4 is filtered if the conditions below are true: 

D2 <Tlum /5 && D3 <Tlum /4 && D4 <Tlum /5, 
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In the third mode only the luminance pixels Y3 and Y4 are 

processed using the soft filters: 

Y3’ = (Y1 + Y2 + 6×Y3 + Y4+ Y5)/10, 

Y4’ = (Y2 + Y3 + 6×Y4 + Y5+ Y6)/10, 

 

III. PROPOSED SCHEME 

 

A.  Block artifact Reduction Filter (BARF) Algorithm 

 

1. Convert the block artifacts image into 8×8 blocks. Take 1
st
 

and 2
nd

, 2
nd

 and 3
rd
,…… 8×8 blocks horizontally.  

 

 

Figure 2: Illustration of the new block by combining adjacent 

blocks. 

 

2. Compute mean squared difference of slopes (MSDS), 

which is used to measure the block artifacts.    

 

MSDS =  

 

3. Compute the horizontal masking function Mh for block c. 

 

 
 

4. Compute the brightness masking function Ml for block c. 

 
 

5. The horizontal visibility function of block c, nh is 

computed as 

 
 

6. Compare the value of nh with the threshold value. If the 

value nh is less than the threshold, no further processing is 

required. Go to step 9. Otherwise for values greater than the 

threshold the image is further divided into two region – 

smooth region and texture or edge region.  

 

7. For texture region goto step 9. 

 

8. For smooth region apply linear function defined in 

“Reduction of Block Artifacts for Smooth Region”. 

9. Apply the post-filtering method discussed in above 

section to the entire image. 

 

10. The enhanced image is obtained as output. 

 

B. Flowchart 

 

 
 

Figure 3: Flowchart of the Proposed Scheme 

 

IV. IMPLEMENTATION AND RESULTS 

 

The project is implemented by following the algorithm 

explained in the previous section. Forward DCT of the whole 

image is taken by dividing the image into smaller 8×8 blocks of 

pixel and applying the DCT on each block. This increases the 

efficiency and consumes less time to compute the forward DCT. 

The DCT coefficients are quantized and then encoded. At the 

decoder end, the received data is decoded, de-quantized and 

reconstructed by the inverse DCT (IDCT). At low bit rates, the 

reconstructed image suffer from blocking artifacts. To reduce 

this effect, the proposed Block Artifacts Reduction Filter 

(BARF) is used and the enhanced image is obtained as output. 

 

The codes for the Block Artifacts Reduction Filter are written 

in C and compiled using GCC compiler under Linux platform. 

The enhanced images obtained after processing, using Block 

Artifacts Reduction Filter are shown below 
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Figure 4: Defected images (sample 1,2,3,4) 

 
 

 
 

 
 

 
 

Figure 5: Enhanched images (sample 1,2,3,4) 
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Table 1: Different Parameters Related To The Images 

 

 
 

Above table shows the various parameters related to the 

images. A distortion measure is a mathematical quantity that 

specifies how close an approximation is to its original, using 

some distortion criteria.  

MEAN SQUARE ERROR (MSE) is the cumulative squared 

error between the compressed and the original image. 

 

SIGNAL TO NOISE RATIO (SNR) is the ratio of the 

average squared value of the original pixels to the mean square 

error. It is the measure of the quality of image. High value of 

SNR indicates better image quality. 

 

PEAK SIGNAL TO NOISE RATIO (PSNR) is the 

maximum absolute pixel error obtained by calculating an 

absolute difference image of the original and the reconstructed 

images. 

 

A lower value for MSE means lesser error, and as seen from 

the inverse relation between MSE and PSNR, this translates to a 

high value of PSNR. Logically, a higher value of SNR and PSNR 

is good because it means that the ratio of signal to noise is 

higher. So if we find a compression scheme having a lower MSE 

and a high PSNR, we can recognize that the image is a better 

one. 

 

V. CONCLUSIONS 

 

A de-blocking algorithm in DCT domain is proposed, which 

can significantly reduce block artifacts while preserving edge and 

texture information as much as possible. The characteristic of 

Human visual system (HVS) is sufficiently utilized in this 

project. Different de-blocking methods are applied to different 

regions. The proposed algorithm has been applied to a set of 

sample images as shown in Figure 4. A better quality output is 

obtained as we can see from the images in Figure 5. 

Different parameters related to the image such as Mean square 

error, Signal to Noise ratio and Peak Signal to Noise ratio is 

calculated and compared with the original images. The value 

clearly shows that the proposed scheme reduces block artifacts 

and results and image which are more visually acceptable. 

 

The proposed algorithm can significantly reduce block artifacts 

while preserving edge and texture information, thus a better 

Image enhancement process. It can be implemented on those 

applications where bandwidth poses a potential bottleneck. 

Furthermore, any imaging application where automatic contrast 

enhancement and sharpening is needed, we can implement this 

algorithm.   
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Abstract- As per WHO, about 25 millions of low weight babies 

are born annually and they are predisposed to a numbers of 

problems like hypoglycaemia, infection, hypothermia, respiratory 

problems etc. They need special nursing care. The present study 

described the various clinical characteristics and the morbidity 

pattern among these babies. The study was conducted over a 

period of two months at a medical college hospital with 50 

samples including preterm and small for gestational age 

neonates, through observation and record survey. The major 

features were wide suture, soft skull bones, absence of buccal 

fats, poor reflexes. Among complicating features respiratory 

distress, jaundice, metabolic complications were significant. 

 

Index Terms- LBW babies, low birth weight babies, morbidity, 

SGA 

 

I. INTRODUCTION 

 baby is an inestimable blessing and bother. The low birth 

weight baby is the baby whose birth weight is less than 

2500gm [1]. About 98% of all neonatal deaths occur only in 

developing countries while developed countries account for the 

rest of the neonatal deaths [2]. 

       It is estimated that globally about 25million low birth weight 

babies are born at each year, consisting 17% of all live births, 

nearly 95% of them in developing countries. Government of 

India evicted contused this problem & decrease the incidence to 

10% by the year 2000 but not achieved till now[3].It is reported 

that the current neonatal morality rate (NRM) of 44 deaths per 

1000 live births accounted for nearly 2/3
rd

 of the global infant 

mortality & half of the global child morality. The study has 

revealed that almost 8 million LBW infants were born in India 

every year. It is also said that 75% of neonatal deaths occurred in 

infants with low birth weight [4]. 

       Nearly 50% of all infants deathsoccur in the neonatal period 

& the common cause is low birth weight. Low birth weight 

newborns are pediatric priority because they have less chances of 

survival than babies weight over 2500gm. Half of prenatal and 

1/3
rd

 of infant mortality are due to low birth weight[5]. 

       The prevalence of low birth weight babies is about 39.1% [6] 

& 30.3% [7].The rate is 30% in India contract to 5.7% in 

developing countries. Highlighted the mortality and morbidity 

magnitude of about 18millions in the year 2007[3].Neonatal 

morbidity is directly related to birth weight and functional 

maturity of various systems and they suffers from various 

morbidities like asphyxia, infections, hypothermia & 

hyperbillirubinemia[8]. 

       Among LBW babies,11% of infants died before being 

discharged from hospital and 27% had patient ducts arteriosus, 

3% had GI perforation, 8% had bacteria sepsis, 54% had 

surfactant therapy and 18% had postnatal steroids[9].It was  

found maternal weight, BMI, anemia in pregnancy, age & parity 

are the significant factors for intra uterine growth retardation[10]. 

Maternal malnutrition, age, anemia are the most important 

factors responsible for reduced birth weight[11].Poor nutrition, 

chronic diseases, adolescent mothers, inadequate prenatal care 

are the most identified pre-conception risk factor for 

LBW[12,13]).LBW babies are at higher risk of developing 

hypothermia, hypoglycemia, respiratory problem and infection 

[14]. 

 

II. METHOD 

       The study was a descriptive longitudinal prospective design 

conducted over a period of two months. The LBW babies were 

observed and characteristics were recorded. The sample size of 

50 LBW babies wereselected by purposive sampling. The setting 

was NICU of a medical college hospital. A self designed 

observation check list was prepared on clinical profile and 

morbidity pattern among the LBW babies to rule out any 

associated factors lies in mother. The presence of adverse items 

scored ‘1’and absence scored ‘2’. The data was collected through 

records, observation and from the staff working in NICU. The 

data was analyzed through percentage, mean, SD and non-

parametric test (chi square). 

 

III. RESULT 

       The maternal characteristic presented in the table below 

shows the frequency & mean score of each variable. 

 

Table-1: Description of maternal characteristics 

 

 (n = 50 )  Mean ± SD 

Age 

< 20yrs 

20-30yrs 

>30yrs 

14 

18 

08 

 

26.26 ± 4.20 

 

Parity 

1 

2 

>2 

 

20 

15 

15 

 

 

1.80 ± 0.9 

A 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      128 

ISSN 2250-3153  

www.ijsrp.org 

Wt. gain during pregnancy 

8-10kg 

10-12kg 

12-14kg 

 

 

05 

20 

25 

 

 

11.8 ± 9.38 

Number of antenatal checkup 

1-4times 

4-6 times 

7-10times 

 

05 

20 

25 

 

 

6.45 ± 2.19 

Hb% during pregnancy 

8-10gm 

10-12gm 

12-14gm 

 

 

25 

20 

05 

 

 

10.2 ± 1.32 

 

       Other prominent features were 60% were from rural area, 74 

% had family income Rs.5, 000-10,000/-, 40% had anemia 

during pregnancy and 30% of mothers had PIH in pregnancy. 

The baby characteristics shown in table no-2 present the 

differences among type of baby that is preterm and small for 

gestational age. 

 

Table – 2: Comparing preterm & SGA 

 

 Preterm SGA ‘P’ Value 

 n=40 n=10  

Gestational Age 

31-34wks 

34-37wks 

 

3 

37 

 

2 

8 

 

 

0.621 

 

Apgar Score at 5min 

4-7 

7-10 

 

 

22 

18 

 

 

8 

2 

 

 

 

0.001 

 

       80% cried soon after birth and 80% babies were preterm 

only 20% were small for gestational age. The clinical 

characteristics of low birth weight babies include physical and 

neurobehavioral feature observed and assessed during their 

admission in NICU. Table no-3 reveals the birth characteristics 

of LBW babies. 

 

Table-3: Characteristics of LBW babies 

 

 

Characteristics N=50 % Mean ± SD 

Baby weight (Kg) 

1-1.5 

1.5-2 

2-2.5 

 

16 

21 

13 

 

32 

42 

26 

 

 

1.96 ± 0.86 

Crown heal length 

41-44cm 

44-47cm 

47-50cm 

 

38 

10 

2 

 

76 

20 

4 

 

 

43.14 ± 3.62 

 

Table -4: Physical features of LBW babies 

 

Sl. 

No 

Observation Present 

N=50 

Absent 

N=50 

(%) 

‘p’ 

value 

1 Head is larger than 

body 

48 02 <0.001 

2 Skull bone are soft 50 0 <0.001 

3 Posture of body is not 

flexed 

42 08 <0.001 

4 Suture widely 

separated 

50 00 <0.001 

5 Absence of buccal fat 46 04 <0.001 

6 Ear cartilage not fully 

developed 

16 34 0.004 

7 Breast nodules less 

than 5mm 

16 34 0.004 

8 Deep creases over 

palm & sole absent 

22 28 0.317 

9 Genitalia normally 

under developed 

30 20 0.071 

10 Skin is wrinkled 32 18 0.009 

 

       The above table demonstrates the physical features with 

mean score of 16±0.3002 that reveals very poor presentation of 

physical & physiological maturity. Likewise the neurobehavioral 

assessment shows difference in neuromuscular maturity as 

shown in the Figure below. 
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Figure-1: Presence of reflexes 

 

 

Table-5: Severity of morbidity pattern 

 

Severity n= 50 % 

   

Mild 25 50 

Moderate 21 42 

Severe 04 08 

 

        The neonatal morbidity increases when baby is small for his 

age. Various complications arises related to the immaturity status 

of the neonates. The graph-2 shows the distribution of various 

complications arose during their stay in NICU. The study also 

showed 16% of babies died during their stay in NICU. 

 

 
Figure-2: Various morbidity patterns 

 

Table-6: Associating severity of morbidity among baseline characteristics. 

 

 Mild Mod  Sever    χ² ‘p ‘Value 

Parity 
1 

 

3 

 

4 

 

13 

  

2 4 3 8   

>2 2 4 9 0.358 0.9857 

Wt gain      

8-10kg 1 1 3   

10-12kg 6 3 11   

12-14kg 5 9 11 1.55 0.2131 

No. of Ant. Checkup      
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1-4times 0 2 3   

4-6times 3 7 10 1.526 0.822 

7-10times 3 10 12   

Hb % during Pregnancy      

8-10 4 4 17   

10-12 3 7 10  

3.979 

 

0.0488
*
 

12-14 1 0 4   

Residence      

Rural 6 9 15   

Urban 5 5 10 0.048 0.976 

 

       The data above demonstrates level of hemoglobin has 

greater impact on severity of morbidity pattern.  

 

IV. CONCLUSION 

       The neonatal morbidity pattern presents poor pictures in 

India and it vary from region to region.Low birth weight with 

high mortality and morbidity continues to be a major health 

problem in India.LBW babies contributes as significant factor for 

raising the problems. The current study shows a vivid picture of 

low birth babies where they are everyway under developed. The 

nurses must be more responsible in caring these babies. They 

must provide an environment which is safe &infection free, 

adoptedto their physiological needs and promotes nursing 

services to enhance their rate of survival. Mothers must be 

awared about the relation of decreases hemoglobin level during 

pregnancy with delivery of a low birth weight of babies. The case 

scenario aware us to educate mother to complete family within 

35 years, prevent successive pregnancies &pregnancy weight 

gain must be appropriate to the gestational age which must be 

appropriate to the gestational age with adequate identity intake. 

Diet should be rich in protein & iron to maintain the Hb% level 

more than 10gm%.weneed to identify factors & problems as 

early as possible and should demonstrate skilled nursing care for 

these babies for early recovery and reducing the mortality rate 

morbidity pattern. 
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Abstract- BACKGROUND: The teenage is a period of 

acceptance for much negative health behaviour including choice 

of food, vegetable and fruit consumption, etc. Several dietary 

behaviour have been linked with childhood obesity, including 

increased number of meals eaten outside the home, larger portion 

sizes of meals at restaurants and fast-food takeaways, and 

increased consumption of snacks and soft drinks. The ideations 

formed during the mid-adolescence lead to adoption of either 

favorable or unfavorable dietary pattern. METHODS: A 

purposive and convenient sampling using a validated food-choice 

questionnaire was administered to assess and examine the 

various food choices, food fads among school going adolescents 

(n=564) in Pondicherry and Trichy, South India. RESULTS:  

Almost all of them have 3 divided meals in a given day, with an 

option for snack once. Three fourth (74%) of the children were 

already deciding on what food they consume with two third of 

them not consuming any fruits in the previous one week of the 

study.  CONCLUSION: Adolescents prefer to take their own 

decisions regarding choice of food items, which is a major factor 

in utilizing the theory of planned behaviour is formulating 

various health promotion events regarding healthy eating and 

livelihood. The society should utilize the socializing events to 

evolve interest in healthy food habits among adolescents. This 

study further demonstrates the importance to study the existing 

pattern of dietary intake to determine the food preferences, 

beliefs and food fads of adolescent school children, so as to plan 

an appropriate nutrition education package for schools in India. 

 

Index Terms- Adolescence, attitudes, dietary restraint, food 

choice, gender differences 

 

I. INTRODUCTION 

dolescence is commonly regarded as a relatively healthy 

period of the life cycle. Indeed, adolescents are possibly 

less vulnerable to infection than they were at a younger age. 

Adolescents are in the process of establishing responsibility for 

their own health-related behaviours, including diet.  During this 

period there are various physical, psychological and behavioral 

transitions. (1,2) Determinants of dietary inadequacies are many, 

and they have been grouped under psycho-social and 

socioeconomic factors, while recognizing that they are 

intertwined. These  transitions  affect  their  life  style  which 

influences  their  eating  patterns also.(3, 4, 5, 6, 7)  

       Recent studies confirm that adolescents' diets are 

nutritionally far from ideal. Despite the importance of healthy 

eating during adolescence, many adolescents’ diets do not meet 

guidelines such as the Food Guide Pyramid.(8). Eating patterns 

and behaviors of adolescents are influenced by many factors, 

including peer influences, parental modeling, food availability, 

food preferences, cost, convenience, personal and cultural 

beliefs, mass media, and body image. (8, 9) 

       Personal factors that influence eating behavior include 

attitudes, beliefs, food preferences, self-efficacy and also 

biological changes. Environmental factors include the immediate 

social environment such as family, friends and peer networks, 

and other factors such as school, fast food outlets, street vendors 

and social and cultural norms. (2, 10) Erratic dietary patterns 

appear common in them; snacking, skipping meal, irregular meal 

timings, wide use  of fast food and low consumption of healthy 

foods etc.(11, 12). However, a majority of adolescents tend to 

have little motivation to protect their health capital for the future. 

(1) Increased nutritional needs but improper consumption in 

adolescence results in increased proportion of wasting, stunting, 

anemia and micronutrient deficiencies. (5, 8, 11)  Adolescents 

are tomorrow’s adults and improving adolescents’ nutrition 

behaviour is an investment in adult health. 

       The eating behaviour of adolescents had become 

increasingly under spotlight in recent years in India, amid claims 

that many adolescents have a poor diet. Irregular meal pattern 

and skipping meals are common among adolescents in school 

going age group. Their food preference and the food fads are 

mainly formed by the environmental stimuli such as siblings, 

television advertisements, classmates, social gatherings, etc. (1, 

10, 12)  

       The study of attitudes of food preference and the predictors 

and influencing factors of their eating practices need to be known 

to formulate targeted approach in healthy eating. Further, 

students in grades 11 and 12 in India experience a great deal of 

stress due to the education system which hinges on their 

performance in 12 standards as a direct entry into bachelors 

programs in prestigious fields such as dentistry, medicine, law 

and other professions.  

       Therefore, to study the nutrient awareness of the students 

and their choices are paramount to assess at this juncture when 

the childhood obesity is expanding in urban communities in 

India. Hence, late adolescents are vulnerable and deserve special 

attention. Hence this study was undertaken in two towns in South 

India – namely, Pondicherry and Trichy, both known for the 

eminent educational institutions in their respective states of 

Puducherry and Tamilnadu.  

 

II. METHODOLOGY 

       The study was multri-centric in two towns one each in 

Puducherry Union Territory and another Trichy, Tamilnadu state. 

A  
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All students from the two schools - 11
th

 standard and 12
th
 

Standard (Higher secondary students) between the ages of 15 to 

17 were invited to participate.  Teachers distributed the parental 

consent forms to parents via students asking permission for their 

child to participate in the study. After obtaining parental consent 

for 546 students, the researchers in the presence of the teachers 

administered the survey questionnaire during class hours.  

       Prior to the conduct of the survey among the adolescents 

from the two selected schools, as a part of its development, the 

questionnaire was pretested among students from a different 

higher secondary school (n=50) and modified for clarity and 

language based on the feedback of the students. 

       In the self- administered questionnaire, involved the use of a 

quantitative based questionnaire for the purpose of assessing 

food intake, food choice and their ideations regarding healthy 

foods of adolescents  actual  practice of food intake, barriers  

perceived  by  them  for  healthy  food  intake, food   preferences 

,   health   beliefs   and misconceptions.   

       The data were analysed using SPSS version 13.0 for 

frequencies and proportions.  

 

III. RESULTS AND DISCUSSION 

Characteristics of the sample 

       A total of 564 students were surveyed, with equal 

representation from both the genders. Almost equal number of 

students in both the standards and grades were interviewed. 

(Table 1) 

 

Table 1: Demographic characteristics 

 

  n (%) 

Sex 
Male  282(50.0) 

Female 282(50.0) 

Year level 

11
th

 
standard 

281 (50.2) 

12
th

 
standard 

283 (49.8) 

Town  
Pondicherry 235 (41.7) 

Trichy 326 (57.8) 
 

Concept of ‘healthy food intake' 

       Almost all of them have 3 divided meals in a given day, with 

an option for snack once. Only two third (65%) ate breakfast 

regularly. ‘Healthy food intake' was believed to be consumption 

of fruits and vegetables regularly.  However, two third of the 

adolescents did not consume any fruits in the last week before 

the survey and only 10 percent had consumed on more than 3 

days in the last week. One point to be further noted that only 5% 

felt that is fairly difficult to consume fruits or vegetables in their 

regular diet and 70% felt that it is easier for them to consume 

fruits or vegetables regularly. More than 60 percent of adolescent 

school children feel that all healthy foods should be tasteful. So it 

is possible to intervene at this age group to improve the nutrition 

among them. 

       It was surprising to note that 45% of students irrespective of 

gender difference felt that it is healthy to eat outside food. On the 

contrary, 60 % agree with the fact that consumption of outside 

food has higher risk of food poisoning.  

       This provides a direct measure of sense of indecisiveness 

among the adolescents between ‘taste’ and ‘healthy food’. 

Another variable to consider is that more than sixty percent of 

the adolescents do decide to order only “half portion” of what 

they usually eat at home, while they have to eat out. Hence there 

is a clear ' perception'   and ‘practice’ difference regarding eating 

healthy foods or snacks among adolescents. Among adolescents  

food  decisions  are  often  based  on  emotion rather  than  

rational  thought (2). Significant  difference  was  observed  

between their perception and actual consumption and   consumed  

healthy  foods  being  imposed  by their parents. (4).  Dodson  et   

al  from the Minnesota Study among adolescents has observed  

that ' food appearance’ and ‘taste’ govern the choice among 

adolescents rather than healthy nature of the food item. (2, 4) 

 

Food preferences and attitudes 

       One –fourth of the students (23.8%) were snacking four 

times or more in a given day. Only two third (65%) ate breakfast 

regularly while selecting a snack most adolescents (82%) choose 

tastiness over nutritiousness.  They consume or prefer or often 

choose salty, crunchy foods as snacks over healthier alternatives. 

More frequent snacking reported among boys than girls in this 

study and the reason quoted being because of hunger of having 

missed important meals. The most important factor they consider 

while buying any snacks is tastiness. Only 15% felt that the 

healthy nature of the snacks matters for them. Studies among 

Minnesota adolescents also showed that snacks were eaten 

despite the awareness of their health consequences. (2) 

       The points that 18% snack or take a meal or snack every 3 

hours points the direction of predisposition to the risk of 

overweight or obesity which could be compounded by the stress 

of higher secondary syllabus. Three fourth  (74%) of the children 

were already deciding on what food they consume, a major factor 

to consider in theory of planned behavior model to bring about 

any change in the food choice behaviour among adolescents. 

(Figure 1) 

 

Influences of peer, parents, parties and functions  

       Fifty percent of the adolescents agreed to the fact they often 

eat too much on socializing events or functions. Only 18 percent 

of children were able to control themselves from consuming too 

much of chocolates, sweets, savories or snacks. More than 55 

percent of adolescents could often decide on what food they 

consume in the weekends, however most of them are not able to 

decide at home. While these adolescents often experience a 

higher  level  of  autonomy  compared  to  younger children, their  

parents continue to  play a key role in  setting  boundaries  and  

supporting  healthy lifestyle choices. Only 18 percent of children 

were able to control themselves from consuming too much of 

chocolates, sweets, savories or snacks. Fifty percent of the 

adolescents agreed to the fact they often eat too much on 

socializing events or functions.  Only around 20 percent of them 

feel that the food preference is dependent of the family members 

or people whom they live with currently. 
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IV. CONCLUSION 

       It  can  be  well  affirmed  that  the behavioral  changes  in  

adolescence  affect  their food  intake  and  they  should  be  

counseled  and sustained  motivation is  required.  It  is  

appropriate to  intervene  at  this  age  because  the  food  habits 

once  learnt  persist  into  adulthood  and  the  harmful effects  

are  insurmountable.  An opportunity exists in adolescence 

through nutritional intervention, which may if implemented can 

extend beyond the adolescent growth spurt. Public health 

nutrition is to be given more emphasis since promotion and 

prevention are deemed more critical to adolescent nutritional 

health in India as it has one of the youngest generations among 

the world countries. Adolescents can and should take 

responsibility for their nutrition and the long-term repercussions 

on health.  

 

Figure 1.  Snacks timing among adolescents 
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I. INTRODUCTION 

ndia attained freedom from British rule on 15
th

 August 1947. 

India was declared a sovereign Democratic Republic on 26
th
 

January 1950. On that date the Constitution of India came into 

force. 

       All citizens of India are guaranteed social, economic and 

political justice, equality of status and opportunities before law 

by the Constitution. Fundamental freedom of expression, belief, 

faith, worship, vocation, association and action are guaranteed by 

the Indian Constitution to all citizens- subject to law and public 

morality. 

 

The Constitution of India - Provisions Relating to Women 

       The Constitution of India not only grants equality to women, 

but also empowers the State to adopt measures of positive 

discrimination in favour of women for removing the cumulative 

socio-economic, educational and political disadvantages faced by 

them. 

 

Advancement of Women through Five Year Plans 
       There has been a progressive increase in the plan outlays 

over the last six decades of planned development to meet the 

needs of women and children. The outlay of Rs. 4 crores in the 

First Plan (1951-56) has increased to Rs. 7,810.42 crores in the 

Ninth Five Year Plan, and Rs. 13,780 crores in the Tenth Five 

Year Plan. There has been a shift from "welfare" oriented 

approach in the First Five Year Plan to "development" and 

"empowerment" of women in the consecutive Five Year Plans. 

 

Perspectives on Advancement of Women through Five Year Plans 
 

First Five Year Plan (1951-

56) 

It was mainly welfare oriented as far as women's issues were concerned.The Central 

Social Welfare Board (CSWB) undertook a number of welfare measures through the 

voluntary sector. The programmes for women were implemented through the National 

Extension Service Programmes through Community Development Blocks. 

Second Five Year Plan 

(1956-61) 

Efforts were geared to organise "Mahila Mandals" (women's groups) at grass-roots 

levels to ensure better implementation of welfare schemes. 

Third, Fourth, Fifth and 

other Interim Plans (1961-

74) 

They accorded high priority to women's education. Measures to improve maternal and 

child health services, and supplementary feeding for children, nursing and expectant 

mothers were also introduced. 

Sixth Five Year Plan 

(1980-85) 

This is regarded as a landmark in women's development. The Plan adopted a 

multidisciplinary approach with a three-pronged thrust on health, education and 

employment of women. 

Seventh Five Year Plan 

(1985-90) 

Development programmes for women were continued, with the objective of raising 

their economic and social status and bring them into the mainstream of national 

development. A very significant step therein was to identify and promote "beneficiary-

oriented programmes" which extended direct benefits to women. 

Eighth Five Year Plan 

(1992-97) 

It attempted to ensure that the benefits of development from different sectors did not 

bypass women. Special programmes were implemented to complement the general 

development programmes. The flow of benefits to women in the three core sectors of 

education, health and employment were monitored vigilantly. Women were enabled to 

function as equal partners and participants in the developmental process with 

reservation in the membership of local bodies. This approach of the Eighth Plan marks 

a definite shift from 'development' to empowerment' of women. 

Ninth Five Year Plan 

(1997-2002) 

The Ninth Five Year Plan envisaged : a) Empowerment of women and socially 

disadvantaged groups such as Scheduled Castes, Scheduled Tribes and Other 

Backward Classes and Minorities as agents of socio-economic change and 

development. b) Promoting and developing people's participatory institutions like 

Panchayati Raj institutions, cooperatives and self-help groups.c) Strengthening efforts 

to build self-reliance.d) The convergence of services from different sectors.e) A 

women's component plan at the Central and State levels. 

Tenth Five Year Plan 

(2002-2007) 

The Tenth Five Year Plan was formulated to ensure requisite access of women to 

information, resources and services, and advance gender equality goals. 

I  
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Eleventh Five Year 

Plan(2007-2012) 

The Eleventh Five Year Plan proposes to undertake special measures for gender 

empowerment and equity. The Ministry of Women and Child Development would 

make synergistic use of gender budget and gender mainstreaming process. 

 

International Policies and India's Constitutional Provisions, 

Policies and Programmes for Women 

UN Human Rights Instruments 

 Universal Declaration of Human Rights - adopted in 

1948 

 International Covenant on Economic, Social and 

Cultural Rights - adopted in 1966 / entered into force in 

1976, monitored by the Committee on Economic, Social 

and Cultural Rights (CESCR) 

 International Convention on the Elimination of All 

Forms of Racial Discrimination - adopted in 1965 / 

entered into force in 1969, monitored by the Committee 

on the Elimination of Racial Discrimination (CERD) 

 Convention on the Elimination of All Forms of 

Discrimination Against Women - adopted in 1979 / 

entered into force in 1981, monitored by the Committee 

on CEDAW 

 Convention Against Torture and Other Cruel Inhuman 

or Degrading Treatment or Punishment - adopted in 

1984 / entered into force in 1987, monitored by 

Committee Against Torture (CAT) 

 Convention on the Rights of the Child - adopted in 1989 

/ entered into force in 1990, monitored by the 

Committee on the Rights of the Child (CRC) 

 

Commitments at UN Conferences 
 World Conference on Education for All (1990) Jomtien 

 UN Conference on Environment and Development (1992) 

Rio de Janiero 

 Second UN World Conference on Human Rights (1993) 

Vienna 

 International Conference on Population and Development 

(1994) Cairo 

 World Summit on Social Development (1995) Copenhagen 

 Fourth World Conference on Women (1995) Beijing 

 Second UN Conference on Human Settlements (1996) 

Istanbul 

 World Food Summit (1997) Rome 

 Education for All Dakar Framework (2000) Dakar 

 

Constitution of India Guarantees 

♦ Equality Before Law for Women (Article 14) 

 The State not to discriminate against any citizen on 

grounds only of religion, race, caste, sex, place of birth 

or any of them [Article 15 (I)] 

 The State to make any special provision in favour of 

women and children [Article 15 (3)] 

 Equality of opportunity for all citizens in matters 

relating to employment or appointment to any office 

under the State (Article 16) 

 The State to direct its policy towards securing for men 

and women equally the right to an adequate means of 

livelihood [Article 39 (a)]; and equal pay for equal work 

for both men and women [Article 39 (d)] 

 To promote justice, on a basis of equal opportunity and 

to provide free legal aid by suitable legislation or 

scheme or in any other way to ensure that opportunities 

for securing justice are not denied to any citizen by 

reason of economic or other disabilities [Article 39A) 

 The State to make provision for securing just and 

humane conditions of work and for maternity relief 

(Article 42) 

 The State to promote with special care the educational 

and economic interests of the weaker sections of the 

people and to protect them from social injustice and all 

forms of exploitation (Article 46) 

 The State to raise the level of nutrition and the standard 

of living of its people and the improvement of Public 

Health (Article 47) 

 To promote harmony and the spirit of common 

brotherhood amongst all the people of India and to 

renounce practices derogatory to the dignity of women 

[Article 51 (A) (e)] 

 Not less than one-third (including the number of seats 

reserved for women belonging to the scheduled castes 

and the scheduled tribes) of the total number of seats to 

be filled by direct election in every panchayat to be 

reserved for women and such seats to be allotted by 

rotation to different constituencies in a panchayat 

[Article 243 D (3)] 

 Not less than one-third of the total number of offices of 

chairpersons in the panchayats at each level to be 

reserved for women [Article 243 D (4)] 

 Not less than one-third (including the number of seats 

reserved for women belonging to the scheduled castes 

and the scheduled tribes) of the total number of seats to 

be filled by direct election in every municipality to be 

reserved for women and such seats to be allotted by 

rotation to different constituencies in a municipality 

[Article 243 T (3)] 

 Reservation of offices of chairpersons in municipalities 

for the scheduled castes, the scheduled tribes and 

women in such manner as the legislature of a State may 

by law provide [Article 243 T (4)] 

       Source: India, Ministry of Statistics and Programme 

Implementation, Central Statistical Organisation. (2002). Women 

and Men in India 2001. New Delhi. P. v-vi. 
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Schemes for Assistance 

Ministry of Women and Child Development 
 Support to Training and Employment Programme 

(STEP) 

 Swawlamban, erstwhile Setting up of Employment and 

Income Generating Training- cum-Production Units for 

Women (NORAD) 

 Construction/Expansion of Hostel Building for Working 

Women with a Day Care Centre 

 Balika Samriddhi Yojana (BSY) 

 National Programme for Adolescent Girls (Kishori 

Shakti Yojana) 

 Homes for Infants and Young Children for Promotion of 

In-Country Adoption 

 Scheme for Street Children 

 Scheme for Welfare of Working Children and Children 

in Need of Care and Protection 

 Prevention and Control of Juvenile Maladjustment 

 Integrated Child Protection Scheme (ICPS) 

 Conditional Cash Transfer Scheme for the Girl Child 

with Insurance Cover 

 General Grant-in-Aid for Voluntary Organisations in the 

Field of Women and Child Development 

 

Central Social Welfare Board (CSWB) 

 General Grant-in-Aid for Voluntary 

Organisations in the field of Women and Child 

Development 

 Awareness Generation Programme (AGP) 

 Condensed Courses of Education for Women 

and Vocational Training (CCE & VT) 

 Rajiv Gandhi National Creche Scheme for the 

Children of Working Mothers 1994 

 Family Counselling Centres (FCC) 

 Mahila Mandal Programme (MMP) 

 Short Stay Homes for Women and Girls (SSH) 

 Socio-Economic Programme (SEP) 

 Working Women's Hostels (WWH) 

 

 

Other Schemes 

> Integrated Child Development Services (ICDS) 

> The Swa-Shakti Project, a scheme for Rural Women's 

Development and Empowerment 

> Swayamsidha, an Integrated Scheme for Women's 

Empowerment 

> Swadhar, Scheme for Women in Difficult 

Circumstances 

> Rashtriya Mahila Kosh (Credit for Women) 

> Scheme for Rescue of Victims of Trafficking 

> Priyadarshini 

Department of Education, Ministry of Human Resource 

Development 

> Sarva Shiksha Abhiyan (SSA) 

> Prarambhik Shiksha Kosh (PSK) 

> District Primary Education Programme (DPEP) 

> National Programme for Education of Girls at Elementary 

Level (NPEGEL) 

> Kasturba Gandhi Balika Vidayalaya (KGBV) 

> Kendriya Vidyalayas (KV) 

> Navodaya Vidayalayas (NV) 

> Mid-Day Meal Scheme (MDM) 

> National Institute of Open Schooling 

> Integrated Education for the Disabled Children (IEDC) 

> Focus on Minority Areas 

> National Literacy Mission (NLM) 

> Jan Shikhan Sansthan (JSS) 

> Mahila Samakhya : Education for Women's Equality  

 

Ministry of Rural Development 
 Swarnjayanti Gram Swarozgar Yojana (SGSY) 

 Sampoorna Grameen Rozgar Yojana (SGRY) 

 National Social Assistance Programme (NSAP) and 

Annapurna 

 National Rural Employment Guarantee Act (NREGA) 

 National Food for Work Programme (NFWP) 

 Cash Component for Food for Work Programme 

 Foodgrains Component 

 Indira Awaas Yojana (IAY) 

 Accelerated Rural Water Supply Programme (ARWSP) 

 Rural Sanitation 

 Pradhan Mantri Gram Sadak Yojana (PMGSY) 

 Provision of Urban Amenities in Rural Areas (PURA) 

 

Ministry of Housing and Urban Poverty Alleviation 
o The Swarna Jayanti Shahari Rozgar Yojana (SJSRY) 

o Jawahar Lal Nehru National Urban Renewal Mission 

o Low Cost Sanitation Programme 

o Valmiki Ambedkar Awas Yojana (VAMBAY)  

 

Ministry of Social Justice and Empowerment 
 Book Banks for Scheduled Caste Students 

 Hostels for OBC Boys and Girls 

 Hostels for Scheduled Caste Girls and Boys 

 Scheme of Pre-Matric Scholarship to the Children of 

Scheduled Castes and OBCs 

 Post Matric Scholarship to Students belonging to 

Scheduled Castes and OBCs 

 Scheme of Assistance to Voluntary Organisations to 

provide Social Defence Services 

 Scheme of Pre-examination Coaching for Weaker 

Sections based on Economic Criteria 

 Aids and Appliances for the Handicapped 

 Schemes for Implementation of Persons with Disability 

Act 

 Education Work for Prohibition and Drug Abuse 

Prevention 

 

Ministry of Tribal Affairs 

> Book Bank Scheme for Scheduled Tribe Students 

> Coaching and Allied Scheme for Scheduled Tribes 

> Construction of Hostels for Scheduled Tribe Girls and Boys 

> Educational Complex in Low Literacy Pockets for 

Development of Women's Literacy in Tribal Areas 

> Post Matric Scholarship for Scheduled Tribes Students 

> Scheme for the Development of Primitive Tribal Groups 

> Scheme of Ashram Schools 
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> Scheme of Assistance to State Scheduled Tribes Finance and 

Development Corporation (STFDCs) 

> Scheme of Grant-In-Aid to Voluntary Organisations 

Working for Welfare of the Scheduled Tribes 

> Village Grain Banks Scheme, Protection of Tribals from 

Starvation 

> Vocational Training in Tribal Areas 

 

Ministry of Small Scale Industry 
       Trade Related Entrepreneurship Assistance and 

Development for Women Scheme (TREAD) 

 

Ministry of Science and Technology 
       Science and Technology Programmes for Socio Economic 

Development 

 

Ministry of Health and Family Welfare 
 Reproductive and Child Health Programme (Maternal 

Health and Child Health) 

 National Rural Health Mission 

 Pradhan Mantri Gramodaya Yojana for Primary Health 

Sector 

 Universal Immunization Programme 

 Pulse Polio Immunization Programme 

 Prophylaxis Programme to Prevent Blindness due to Vitamin 

A Deficiency 

 Prophylaxis Programme to Prevent Anaemia due to Iron 

Deficiency 

 Prophylaxis Programme to Prevent Iodine Deficiency 

Disorders (Goitre) 

 Janani Suraksha Yojana (National Maternity Benefit 

Scheme) 

 National Mental Health Programme 

 Rashtriya Arogya Nidhi (Financial Assistance to BPL 

Patients) 

 National AIDS Control Programme 

 National Diseases Control Programmes (TB, Leprosy, 

Malaria, etc.) 

 

Ministry of Agriculture and Cooperation 
 Assistance to NCDC for Co-operatives Development 

 

Ministry of Labour 
 Improvement in Working Conditions of Child and 

Women Labour 

 Vocational Training for Women 

 Diversification and Extension of Vocational Training 

Programmes for Women 

 Establishment of Regional Vocational Training 

Institutes (RVTI) 

 Establishment of Placement Cells and Conducting 

Training Needs Assessment  

 Grants-in-Aid for State Governments for Establishing 

Women Industrial Training Institutes (ITI) 

 Social Security for Unorganised Sector Workers 

 Rehabilitation of Bonded Labour 

 

Ministry of Minority Affairs 

 Grants-in-Aid to Maulana Azad Education 

Foundation 

 Coaching and Allied Scheme for Minorities 

 Pre-Matric Scholarship for Minorities 

 Post -Matric Scholarship for Minorities 

 Multi Sectoral Development Programme for 

Minorities in Selected Minority Concentration 

Districts 

 National Minorities Development Financial 

Corporation 

 

Ministry of Consumer Affairs, Food and Public Distribution, 

Department of Food and Public Distribution 
 Village Grain Banks 

 Strengthening of Public Distribution 

System 

 Targeted Public Distribution System 

(TPDS) 

 Antyodaya Anna Yojana (Foodgrains 

for Poor) 

 Mid-Day Meal Scheme (Implemented 

by Department of Education) 

 Wheat Based Nutrition Programme 

(WBNP) (Implemented by Ministry of 

Women and Child Development 

under ICDS Scheme) 

 Supply of Foodgrains to 

Hostels/Welfare Institutions (5% of 

BPL Allocation) 

 Supply of Foodgrains for SC/ST/OBC 

Hostels 

 Nutritional Programme for Adolescent 

Girls (NPAG) (Implemented by 

Ministry of Women and Child 

Development) 

 

Ministry of Environment and Forests 
> Tree Pattas 

> Joint Forest Management 

 

Policy Documents 
 National Commission for Self Employed Women and 

Women in the Informal Sector: Shram Shakti Report 

1988 

 Committee on Status of Women in India - CSWI - 

Towards Equality 1975 

 National Child Labour Policy 1987 

  

 National AIDS Control Policy 2002 

 National Commission on Women Act 1990 

 National Health Policy 2002 

 National Nutrition Policy 1993 

 National Perspective Plan 1988 

 National Plan for Action 1976 

 National Plan of Action for the Girl Child (1992-2000) - 

1992 

 National Policy for the Empowerment of Women 2001 

 National Policy on Education 1986 

 National Population Policy 2000 
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 Report of National Expert Committee on Women 

Prisoners 1987 

 National Charter for Children 2004 

 National Plan of Action for Children 2005 

 Protocol for Pre-Rescue, Rescue and Post-Rescue 

Operations of Child Victims of Trafficking 

 

International Documents 
 Beijing Declaration - Platform for Action 

 Declaration of Mexico Plan 

 Narobi Forward Looking Strategies 

 United Nations Convention on the Elimination of All Forms 

of Discrimination Against Women (UN CEDAW) 

 

The Objectives of the National Policy for Empowerment of 

Women include 
        (i) Creating an environment through positive economic and 

social policies for full development of women to enable them to 

realize their full potential 

        (ii) The de-jure and de-facto enjoyment of all human rights 

and fundamental freedom by women on equal basis with men in 

all spheres - political, economic, social, cultural and civil 

        (iii) Equal access to participation and decision making of 

women in social, political and economic life of the nation 

        (iv) Equal access to women to health care, quality education 

at all levels, career and vocational guidance, employment, equal 

remuneration, occupational health and safety, social security and 

public office, etc. 

        (v) Strengthening legal systems aimed at elimination of all 

forms of discrimination against women 

        (vi) Changing societal attitudes and community practices by 

active participation and involvement of both men and women 

        (vii) Mainstreaming a gender perspective in the 

development process 

        (viii) Elimination of discrimination and all forms of 

violence against women and the girl child; and 

        (ix) Building and strengthening partnerships with civil 

society, particularly women's organizations 

 

Critical Areas of Concern 

A. Women and Poverty 
 Strategic Objective: Review, adopt and maintain 

macroeconomic policies and development strategies that 

address the needs and efforts of women in poverty 

 Revise laws and administrative practices to ensure women's 

equal rights and access to economic resources. 

 Provide women with access to savings and credit 

mechanisms and institutions. 

 

B. Education and Training of Women 
 Ensure equal access to education 

 Eradicate illiteracy among women 

 Improve women's access to vocational training, science and 

technology, and continuing education 

 Develop non-discriminatory education and training 

 Allocate sufficient resources for and monitor the 

implementation of educational reforms 

 Promote lifelong education and training for girls and women 

 

C. Women and Health 

 Increase women's access throughout the life cycle to 

appropriate, affordable and quality health care, information 

and related services 

 Strengthen preventive programmes that promote women's 

health 

 Undertake gender-sensitive initiatives that address sexually 

transmitted diseases, HIV/AIDS, and sexual and 

reproductive health issues 

 Increase resources and monitor follow-up for women's 

health 

 

D. Violence against Women 
 Take integrated measures to prevent and eliminate 

violence against women 

 Study the causes and consequences of violence 

against women and the effectiveness of preventive 

measures 

  

 ■ Eliminate trafficking in women and assist 

victims of prostitution and trafficking 

 

E. Women and Armed Conflict 
o Increase the participation of women in 

conflict resolution at decision-making 

levels and protect women living in 

situations of armed and other conflicts or 

under foreign occupation 

o Reduce excessive military expenditures 

and control the availability of armaments 

o Promote nonviolent forms of conflict 

resolution and reduce the incidence of 

human rights abuse in conflict situations 

o Promote women's contribution to fostering 

a culture of peace 

o Provide protection, assistance and training 

to refugee women, other displaced women 

in need of international protection and 

internally displaced women 

o Provide assistance to women of the 

colonies and non-self governing territories 

 

F. Women and Economy 
 Promote women's economic rights and independence, 

including access to employment, appropriate working 

conditions and control over economic resources 

 Facilitate women's equal access to resources, 

employment, markets and trade 

 Provide business services, training and access to 

markets, information and technology, particularly to low 

income women 

 Strengthen women's economic capacity and commercial 

networks 

 Eliminate occupational segregation and all forms of 

employment discrimination 

 Promote harmonization of work and family 

responsibilities for women 
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G. Women in Power and Decision-making 
       Take measures to ensure women's equal access to and full 

participation in power structures and decision-making Increase 

women's capacity to participate in decision-making and 

leadership  

 

H. Institutional Mechanisms for the Advancement of Women 
 Create or strengthen national machineries and other 

government bodies 

 Integrate gender perspectives in legislation, public 

policies, programmes and projects 

 ■ Generate and disseminate gender-

disaggregated data and information for planning and 

evaluation 

  

I. Human Rights of Women 
 Promote and protect the human rights of 

women, through the full implementation of all 

human rights instruments, especially the 

Convention on the Elimination of All Forms of 

Discrimination Against Women 

 Ensure equality and non-discrimination under 

the law and in practice 

 Achieve legal literacy 

 

Women's Empowerment 
■ The National Policy for the Empowerment of 

Women with the objective of bringing about 

advancement, development and empowerment 

of women in all walks of life has been 

formulated 

■ Stree Shakti Puraskars to honour and recognize 

the achievement and contribution of individual 

women and institutions who have done 

outstanding work in the social sector have been 

instituted 

■ Guidelines for operationalisation of District 

Level Committees on Violence against Women 

and Helplines for women in distress have been 

issued 

■ A National level Committee to monitor 

Supreme Court's Guidelines on prevention of 

sexual harassment of women at workplace has 

been set up. 

■ A National Resource Centre for Women 

(NRCW) Portal has been set up to inform and 

empower women, and lodge complaints of 

women's rights violations on-line. 

■ Gender Budget analysis of various Ministries 

spending was undertaken to assess the 

utilization of funds for women. 

 

Programmes for Women 

■ Swawlamban, the erstwhile Training-cum-

Employment Programme for Women provides 

skill training to women to facilitate their 

employment or self- employment on a 

sustained basis in traditional and non- 

traditional trades. Till December 2002, 902 

projects including 262 continuing projects 

benefiting 58,458 women were sanctioned. 

With effect from 1.4.2006, Swawlamban is 

being transferred to the States. During 2005-

06, 7660 beneficiaries availed benefits under 

the scheme. 

■ The Department has initiated the gender 

budgeting exercise to assess the impact and 

outcome of Government spending on Women. 

Gender Budget Cells have been set up in 9 

Departments/Ministries namely, Health, 

Family Welfare, Elementary Education and 

Literacy, Labour and Employment, Rural 

Development, Social Justice and 

Empowerment, Tribal Affairs, Urban 

Employment and Poverty Alleviation and 

Small Scale Industries. 

■ Measures have been initiated for preparing 

Gender Development Index for the States and 

Districts. 

■ Swayamsiddha, an integrated scheme for 

women's empowerment, is based on the 

formation of women into Self Help Groups 

(SHGs) and aims at the holistic empowerment 

of women through awareness generation, 

economic empowerment and convergence of 

various schemes. Against the target of 65,000 

SHGs, 67,971 Women's Self Help Groups have 

been formed, covering a total of 989,485 

beneficiaries. 

■ Swa-Shakti Project, a World Bank and 

International Fund for Agricultural 

Development (I FAD) supported Project, was 

implemented in 57 districts of 9 States namely 

Haryana, Bihar, Chhattisgarh, Gujarat, 

Jharkhand, Madhya Pradesh, Karnataka, Uttat 

Pradesh and Uttarakhand. With partnership of 

218 NGOs, 17,647 women's Self Help Groups 

have been formed benefiting 244,000 women. 

■ Support and Training for Employment 

Programme (STEP) provides updated skills 

and new knowledge to poor and asset-less 

women in traditional occupations for 

enhancing their productivity and income 

generation. A package of services such as 

training, extension, infrastructure, market 

linkages, etc. is provided besides linkage with 

credit for transfer of assets. Since its inception 

in 1987, about 655,222 women have been 

covered under 138 projects till 2003. In 2004-

05,15,900 women and in 2005-06 19,200 

women benefited under the programme. So far 

women in dairying sector have received 

maximum support keeping in view the nature 

of demands. This is followed by handlooms, 

handicrafts, sericulture, piggery and poultry. 

 

Working Women's Hostels 
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       914 Working Women's Hostels have been sanctioned 

benefiting 56,214 women, with 329 having Day Care Centres, 

benefiting 8681 children in 2004. 

 

Legislative Reforms 
       Comprehensive review of legislation affecting women has 

been undertaken by Sub- Groups formed under the Task Force on 

Women and Children. 

 

Status of Major International Human Rights Instruments 
 International Convention on the Elimination of All 

Forms of Racial Discrimination 1965 

 International Covenant on Civil and Political Rights 

1966 

 International Covenant on Economic, Social and 

Cultural Rights 1966 

 Convention on the Elimination of All Forms of 

Discrimination Against Women 1979 

 Convention on the Rights of the Child 1989 

 Convention Against Torture and Other Cruel, Inhuman 

or Degrading Treatment or Punishment 1984 

 Ratification, accession or succession 

 Signature not yet followed by ratification 

 

       Source: United Nations Development Programme. (2001). 

Human Development Report 2001. New York: Oxford 

University Press. P. 232. 
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     Abstract- The objective of this paper is to outline the 

implementation of the Walking Skeleton Strategy in the 

environment of the test driven development. It is often observed 

that the project build is time consuming which, delays the 

project accomplishment, this paper will help us understand how 

the implementation of Walking Skeleton Strategy is time and 

cost effective by automating the project build, deploy and test 

end-to-end. 

Index Terms- automated; development; skeleton; code; 

iterative; end-to-end testing; integration; acceptance test; build; 

deploy; coverage; agile. 

 Introduction 

Walking Skeleton Strategy is a small implementation 

of the system or a slice of code that performs a small 

end-to-end function [1] that can be built, tested and 

deployed automatically. It may not use the final 

structure but it should link together the main 

architectural components. The functionality and the 

architecture can then evolve in parallel.  

This pattern or strategy was first found in 1994 by 

‘Alistair Cockburn’. This approach will involve in 

analyzing and collecting all the required components 

for starting a project. Once it is observed that the 

collected components are sufficient then the basic 

functionality of the project is built. Later the project 

would evolve to reach the final stage. It also has 

automated unit testing, integration testing, acceptance 

testing, static analysis and code coverage.  

Test Driven Development will be process of 

development, which involves iteration of very short 

development cycle. First an automated test case will 

be written by a developer for a specified change or 

new function then writes a minimum amount of code 

to pass the test and finally improve the design of the 

code or alter the codes internal structure without 

changing its external behavior [2] [16]. 

This paper talks about how test driven development 

will be implemented with walking skeleton method 

and also talk about TDD unit testing techniques 

provide an overview on how to create the walking 

skeleton. Having a structural element connected and a 

sample piece of function running on it. More 

functionality will be developed in parallel with 

revising the architecture to be more robust. 

 

 

Why Walking Skeleton 
To build an Effective and Robust Software 

Without testing any code is a “Bad Code”. It doesn’t 

matter how efficient the programmer’s code will be. 

But it is very difficult that one could possibly foresee 

all the possible errors during the implementation. 

Hence, in this approach with automated tests the 

characteristics and behavior of the code can be 

changed in a fast manner and verify it along with the 

implementation. Without the tests it is not known 

whether the code is getting better or going worse. 

Early-Stage Technology Deliverables 

 Automated Build 

 Automated Deploy 

 Automated Acceptance Tests 

 Automated Unit and Integration Tests 

 Automated Code Coverage 

 Automated Static Analysis 

 Continuous Integration 
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Creating a Walking Skeleton 
A walking skeleton as the name says it is an end-to-

end implementation of the system with only “bare 

bones” of functionality. It will be an iterative 

approach. At first iteration the walking skeleton is 

developed and in the later iterations the skeleton will 

be fleshed out with more functionalities and 

capabilities, as shown in Figure 1. 

Developers use number of techniques such as agile 

development, scrum and extreme programming to 

maintain the pace of development without solving all 

the possible issues [20]. In place of external systems 

in the project facades are used before the final 

interface is available. Mock screens and stubs can be 

used to fill the incomplete developments. Migration 

of full database is not required at the beginning or 

before any technical task begins. 

If the system has lot of modules to be interacted, all 

the modules should be identified early in the process 

which helps to establish connection between the 

modules mutually. Without a complete understanding 

or knowledge on the modules present in the 

application it is tedious task to manage changes 

across the distributed system. The integration of the 

modules requires strong knowledge of the system. 

The application build using walking skeleton 

technique demonstrates potential functionality of the 

application.  

 

 

 

 

 

 

 

 

 

 
 

Figure 1: Walking Skeleton Approach 

Review User Stories 

User stories are short description of user ideas or 

desired capability of customers. Use cases are written 

on sticky notes and arranged on walls or tables to 

facilitate planning and discussion. Large user stories 

are known as epics. These stories are reviewed and to 

simplify it is split into multiple smaller user stories 

before it is used. Stories can be split into multiple 

small units based on its complexity to fit in single 

iteration. The iteration continues till it satisfies a high 

level acceptance test [14]. 

Write and Automate First Acceptance Test – Write a test 

which will fail. 

TDD (Test Driven Development) is different from traditional 

development. When there is a need to implement a new feature. 

The first thing that should be checked is whether the existing 

design is the possible best design for the user to implement the 

functionality. 

A Walking Skeleton is finalized code built for 

production including regression tests and is intended 

to develop with the system. Once the system is 

developed and started running. The system will 

continue running for the rest of the project even 

though it leads to Incremental Re-architecture [3] 

Compared to the other way of coding in this 

technique the programmer instead of writing code 

first and testing it, writes the test code first. Then, 

writes the functional code keeping the test into 

consideration. This is done in small steps at first one 

test and small functional code is written by 

programmer. A programmer coding in test driven 

development method should not write a new function 

until there is a test which fails because the 

functionality is not present. There is no code until the 

test is in place for the selected functionality. Once the 

test is in place then the programmer is required to 

ensure that the test suite passes even though it fails 

many times. TDD [18] can be challenging at initial 

stages when a programmer is working on it for the 

first time, it is easy to forget and write code covering 

the functionality without writing a new test. 

 There are two types of test driven development: 

 Acceptance test driven development (ATDD) 
[19].  

 Developer test driven development (DTDD). 
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Here the focus will be on ATDD. When the testers 

write a single acceptance test on his preferred 

terminology with enough production functionality or 

code the tests to execute it. Single acceptance test is 

also known as behavioral specification. ATDD 

specifies detailed requirements that can be executed 

for solution on required time. ATDD is also called 

Behavior Driven Development (BDD) [4]. 

An automated acceptance test provides the 

measurements of the objects in progress during the 

development. They provide a fair idea on the 

complexity involved in the implementation of the 

features. Whenever a change will be made in the 

source code the automated acceptance test has to run 

automatically. Acceptance criteria should also be 

automated. It will be very vital to have a tool which 

will integrate the build process and build server 

without any manual intervention, as shown in Figure 

3. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: TDD Process  
 

Basic Flow of TDD 

Given functional requirements, TDD software 

engineers develop production code through rapid 

iterations of the following:  

 Small numbers of automated unit test cases are 
written. 

 Test cases written should be run and made sure 
that all the test fail since code for new features is 
still not added. 

 Implement new code for written tests such that 
when the tests are executed all the test cases pass. 

 After refactoring (making) necessary changes 
ensure that the new unit test cases pass when these 
are re-run and no duplicate test case exist. 

 In regression testing re-run all the test cases in the 
code base to ensure that all the test cases run are 
passed and code updates did not break any of the 
previous working functionalities. 

  If any of the test fails the build is reverted to 
avoid excessive debugging after which build is 
fixed by taking small modules. [21]  

This iterative developmental cycle is used to 

develop a piece of new functionality [5], as shown in 

Figure 2.  

TDD delivers: 

 Automatically testable software 

 Higher test coverage 

 Lower defect rates 

 Reliable refactoring 
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Figure 3: ATDD Process 

Automate Build and Package 

The process of scripting or automating different 

tasks during the software development is termed as 

Automatic Build. Compiling the source code to binary 

code is known as binary code packaging. Compiling 

and linking of source code modules is required to 

create the final deployable object. Build will be 

automated and it does not require direct human 

intervention. 

In a distributed process advanced system build 

automation technique provides remote assistance for 

processing the automation. The calls to the compiler 

and linkers can be sent across multiple locations to 

improve the speed of the build. The machine 

intelligence of distributed systems will understand 

source code dependencies and will send it to 

dependent compliers and linkers in different systems. 

Tools are used to discover the relationship between 

the source code and its dependent machine they are 

Electric Cloud ElectricAccelerator, [6] Rational 

ClearMake distributed [7] and Platform LSF lsmake 

[8] based on user-configuration. An example of 

automatic build is shown in Code.1. 

 

Automate Build and Package delivers: 

 Removal of redundant tasks 

 Improved product quality 

 Reduced bad builds. 

 Accelerates compile and link processing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Code.1. Automatic Build in Webdynpro ABAP 

Automatic build helps the programmer to 

concentrate more on the business logic than spending 

time in built, staging, deploying, creating objects, 

compiling source code, backing up old versions, 

tagging new versions which leads to software faults 

[17]. Subsequently the programmer will be left with 

more time to enhance the beauty of the application 

interfaces or make it more user friendly.  

Automate Deployment 

Deployment in a real time application is a complex 

task which is costly, error prone, time consuming and 

should be repeated in different environment when 

done manually [4]. 

To overcome all the above hardships automated 

deployment tools are being used such as deployment 

manager and octopus deploy. These tools will 

integrate the systems and provide key steps for 

deploying number of application services, databases 

and business intelligence tools. This integration 

behavior makes the configuration and maintenance of 

the deployment cost effective and easy. One can have 

a clear picture on when and at what time the 

deployment will occur for each deployment. It holds 

information of the server and can easily match the 

configuration to deploy the objects which were 

deployed to the same configured servers. When 

installing or deploying software in a new test 

environment the existing set up can be used as once it 

is automated, it is repeatable. 

Implement Features 

All the features are not implemented during the 

initial stage of creating walking skeleton. All the 

requested features by the client will be implemented 

in this phase. In the iterative development and testing 

phases of walking skeleton approach it always 

involves lot of interaction from the client to the 

DATA lo_nd_cn_dept TYPE REF TO if_wd_context

_node. 

DATA lt_cn_dept TYPE wd_this-

>elements_cn_dept. 

 
*    navigate from <CONTEXT> to <CN_DEPT>

 via lead selection 

 

lo_nd_cn_dept = wd_context-

>get_child_node( name = wd_this-
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project and the project teams. So, the requirements of 

the project and the client’s expectation is known at 

the very early stage, which is easy for the team to 

code the minimal requirement in the initial model and 

later develop the other requirements for the system to 

evolve[10] in its characters and behavior.  

Client’s satisfaction plays a very important role 

during this phase. If there is a negative feedback from 

the client it will lead to a lot of escalations which is 

time consuming. This will impact the deliverables and 

cause damage to the cost planning. One has to be very 

careful while implementing the features. 

Automate Static Analysis 

Automating static analysis is very important as it 

forms a large portion of the testing. It is fast to 

analyze what effect has taken place on system by an 

immediate change and cost effective for simple 

checks. In this analysis there is an attempt to check all 

the vulnerabilities in the static code using Taint 

Analysis, Data flow Analysis and Lexical Analysis. 

Taint Analysis and Data flow Analysis are 

discussed below:  

 Taint Analysis - It is the ability to monitor the code as 
it executes [15]. This method forms a filtering 
mechanism for automatic detection of overwrite 
attacks and internet attacks. 

 Data Flow Analysis – Method used to draw conclusion 
of the data. It is used to collect the dynamic 
information of the system when the system is in the 
static state. Data flow analysis consists of three areas 
to cover. They are basic block, control flow analysis 
and control flow path. 

 Based on the complexity of the application unit test 
cases and component test cases are written. 

Automate Code Coverage 

Code coverage approach is to ensure that all the 

statements and paths in the code are executed. This 

may not find bugs but can identify areas of code 

which are not covered in test case. It is a useful metric 

to ensure high code coverage. Once this is been 

automated it is very helpful for testing the code in 

regression cycles.  

Adaptive random testing can achieve higher code 

coverage than testing with the same number of test 

cases. [12] [9] 

It includes coverage types as: 

 Statement Coverage: A statement is covered if it is 
executed. Advantage of having is it identifies any of 
the block not executed in the code.  
 

 

 

  
Code. 2. Example for Statement Coverage. 

 Branch Coverage: It is also known as decision 
coverage. The aim of branch coverage is to cover 
every branch or decision in the code. 
 

 

 

 

 
 

 

Code. 3. Example for Branch Coverage. 

 Path Coverage: This will be done to ensure that all the 
branches are covered during testing in the code which 
may not happen in branch coverage. It ensures all the 
test decision outcomes are independent of one 
another. This makes path coverage robust. 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 
 

 

 

Code. 4. Example for Path Coverage. 
 

 Condition Coverage: It is to cover evaluation of the 
Boolean expressions. It measures the conditions 
independently. 

If(x) 

 Print “a”; 

Else 

 Print “b”; 

 

 

 

If(x > 20) 

Dies “This is a dead end”; 

 

public class PathExample { 

public int returnInput{int x, boolean 

condition1,  

    boolean 

condition2, 

    boolean 

condition3}{ 

if {condition1} { 

x++; 

{ 

if {condition2} { 

x--; 

} 

if {condition3} { 

x=x; 

} 

return x; 

} 
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Integration Tests 

Integration testing is done to test individual software 

components and detect interface defects. Once the 

components are tested these are available for system 

testing. Here individual tested modules are combined. 

It is done to uncover the problems in combined 

modules. Code inspections can be used for verifying 

and validating system [11]. 

Types of integration testing: 

 Top down Testing: The approach is to test the 
integrated modules from top to bottom. Complex 
pieces are specified and broken down into small 
pieces for testing. This method detects unseen design 
errors at early stages of testing which avoids 
extensive re-designing at later stage of testing. 

 Bottom up Testing: This approach is opposite of top 
down method. Modules are tested at lowest level of 
hierarchy and these are integrated to form larger sub 
modules until a complete top level module is formed. 
This type of testing is well suited for object oriented 
systems in which individual objects may be tested 
using their own test drivers. 

 Big Bang Approach: This approach combines both top 
down and bottom up approach. It involves integrating 
the modules to complete software system. The unit 
modules are combined to form bigger modules and 
tested with top down approach. 

Techniques to create Walking 
Skeleton 

Walking skeleton technique varies with the system 

being developed. In case of a client - server system it 

will be a single screen connected for navigating to 

database and back to screen.  In a front end 

application system it acts as a connection between the 

platforms and compilation takes place for the simplest 

element of the language. In a transaction process it is 

walking through a single transaction. 

Following are the techniques which can be used to 

create a walking skeleton: 

 Methodology Shaping: Gathering information 
about prior experiences and using it to come up 
with the starter conventions. Following two steps 
are used in this technique: 

1) Project interviews 
2) Methodology shaping workshop 

 Reflection Workshop: A particular workshop 
format for reflective improvement. In the 
reflection workshop team members discuss what 
is working fine, what improvements are required 
and what unique things will be added next time. 

 Blitz Planning: Every member involved in project 
planning notes all the tasks on the cards, which 
will then be sorted, estimated and strategized. 
Then the team decides on the resources such as 
cost, time and discuss about the road blocks.[22]  

 Delphi Estimation: A way to come up with a 
starter estimate for the total project. A group 
consisting of experts is formed and opinions are 
gathered with an aim to come up with highly 
accurate estimates.[23] 

 Daily Stand-ups: A quick and efficient way to 
pass information around the team on a daily basis. 
It is a short meeting to discuss status, progress and 
setbacks. The agenda is to keep meetings short. 
This meeting is to identify the progress and road 
blocks in the project. 

 Agile Interaction Design: A fast version of usage-
centered design where multiple short deadlines 
are used to deliver working software without 
giving important consideration to activities of 
designing [24]. To simplify the user – interface 
test LEET a record/Capture tool is used.[25] 

 Process Miniature: A learning technique as any 
new process is unfamiliar and time consuming. 
When the process is complex more time is 
required for new team members to understand 
how different parts of the process fit. Time taken 
to understand the process is reduced with use of 
Process Miniature. 

 Side-by-Side Programming: An alternative of pair 
programming is "Programming in pairs". Here 
two people work on one assignment by taking 
turns in providing input and mostly on a single 
workstation. It results in better productivity and 
cost consumed for fixing bugs is less [26]. 
Programmers work without interfering in their 
individual assignments and review each other’s 
work easily. 

 Burn Charts: This tool is used to estimate actual 
and estimated amount of work against the time.[3] 
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Conclusion 
Walking Skeleton Strategy first and foremost 

reduces human intervention in the all the phases of 

development by automating all the processes like 

build, deployment, installation, test, integration and 

acceptance. It is time efficient and cost effective as 

the whole process of building a software system is 

being automated. The delivery of the software system 

can be assured on time with reduced cost and quality 

code which is mostly spent on the resources if there 

were manual work. Hence, this approach plays a vital 

role in early software system deliverables.  

This system is not the replacement for the current 

manual and automated system available but can be 

implemented to remove time and cost constraints to 

build robust applications. 

Developers spend more time in solving the unseen 

issues and do not cover them while solving the other 

issues. The final solution is rarely known at the 

beginning. A walking skeleton is a working system 

that evolves with implementing the requirements. A 

big design is not seen upfront; it is not a frame work 

to prove a technical concept. Subsequent planning 

sessions will be helpful to uncover the unseen issues.  
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Abstract- Stress is a pressure people feel in life. It cumulates to 

strain and affect one’s physique, psychology and behaviour. 

Stress harms the workers job performance and health. The aim of 

this paper is to identify the coping strategies adopted to tackle 

work stress, by both male and female tile factory workers. The 

research design undertaken for the study was descriptive research 

and convenience sampling method was used. The sample size 

consists of 229 workers, 211 male workers and 18 female 

workers selected from 3 tile factories in Calicut District in 

Kerala. Henry Garrett ranking technique and Mann – Whitney U 

test was used to analyze the data collected and the results of the 

study. 

 

Index Terms- Stress, coping strategies, tile factory workers 

 

I. INTRODUCTION 

tress can be defined as the way people feel when the pressure 

they are under exceeds their ability to cope. Stress involves 

transaction with the environment that is perceived to be 

threatening. Stress is a common everyday event, and even routine 

hassles can be problematic.  To a large degree stress lies in the 

eye of the beholder. According to Lazarus and Folks man, 

primary appraisal determines whether events appear threatening, 

and secondary appraisal assess whether one has the source to 

cope with challenges. Stress can prove damaging to people’s 

psychological and physical responses that may be harmful. 

Controlling stress depends on the coping responses people make 

to stressful situations. A person’s mental and physical health 

depends, in part, on his or her ability to cope effectively with 

stress. The term coping refers to attempts to deal with the source 

of the stress or control reactions to it or both. Coping is defense 

against the stress inherent in living. People cope with stress in 

many ways. A number of researchers have attempted to identify 

and classify the various coping techniques that people use in 

dealing with stress. In defining the ways of coping, Lazarus & 

Folksman (1984) identified two broad types of coping strategies, 

namely, problem-focused coping and emotion-focused coping. 

Researchers have also proposed that a third group of coping 

responses can be identified, namely perception-focused coping. 

 

II. STATEMENT OF THE PROBLEM 

       Although individual and organizational characteristics play a 

role in the development of work-related stress, the majority will 

agree that work-related stress results from the interaction 

between the worker and conditions of work. Increasingly, the 

demands on the individual in the workplace reach out into the 

homes and social lives of workers. Working away from home, 

job insecurity, downsizing, loss or reductions of benefits etc. are 

a few of the risk factors that contribute to work stress. The study 

also highlighted that stress at work is also made worse by 

inadequate physical working conditions such as dust, excessive 

heat, air pollution, or cramped working place. Almost all tile 

factory workers belong to the lower socio-economic group and 

they live on tight budget and in penury. The study also revealed 

cases of workers carrying their family problems, worries and 

anxieties to the work place. Some believe that the existing 

grievance handling system and other specific employee 

assistance programmes are inadequate. Subtle discriminations in 

the work place, family pressures, societal demands, unpaid work 

at home and paid work at the organization add to their stress 

factors. 

 

III. REVIEW OF LITERATURE 

       Sahu and Mishra (1995) made an attempt to explore gender 

differences in relationship between stresses experienced in 

various areas of life. The sample consisted of 120 men and 120 

women teachers. The result revealed a significant positive 

relationship between work related stress and society related stress 

in males. On the other hand, in females, a significant positive 

relationship was observed between family stress and society 

related stress.  Pandey and Srivastava (2000) studied coping with 

work stress in career oriented females. It was found from the 

result that teachers expressed significantly better active coping 

than bank employees. Chand (2006) studied to examine the 

psychological factors in the development of work stress. The 

respondents were 150 junior management scale-1 officers in 

various banking institutions. The findings of the study revealed 

that job related strain is positively related with escape coping and 

negatively related with life event stress, control coping and 

symptom management coping.  Burt et al. (2008) studied the 

influence of co-worker support and supervisor support on work 

stress among the workers in a construction industry and found 

that the presence of the above factors could improve the group 

cohesion and team safety. The reliability of the questionnaire 

developed for the analysis was ensured before administration. 

Agolla, J.E., (2009) in his research article titled “Occupational 

Stress among Police Officers: The Case of Botswana Police 

Service”, has described a study conducted to find out work stress 

symptoms and coping strategies among the police service in 

Botswana.  This study reveals that the police work stressors are; 

getting injured while on duty and the use of force when the job 

S  
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demands to do so, etc. The coping strategies were identified as 

exercising, socializing, healthy eating or diets, career planning 

and employee training. Hess et al (2010) studied the effect of 

different kinds of lifting tools and handling wooden boards on 

back and concluded that lifting wooden boards by two people 

using j-handle reduces the risk of backache and this point 

indicates that ergonomic designing of load-lifting tools and 

manual material handling has an important role in reducing 

musculoskeletal risks especially backache risk. The study by 

Verbeek (2011) et.al also showed the preventive influence of 

education on back pains caused by manual material handling. 

Multi-component intervention such as purchasing elevator and 

appropriate transportation equipment for the purpose of reducing 

biomechanical incidents and conducting educational programs 

towards correct handling of load and right application of the 

equipment together will decrease musculoskeletal damages 

significantly.  

 

IV. OBJECTIVES OF THE STUDY 

 

1. To identify the coping strategies adopted to tackle work 

stress, by both male and female tile factory workers.  

2.   To suggest better strategies to overcome work stress among 

tile factory workers. 

 

               RESEARCH METHODOLOGY  

       Descriptive research design has been used. Also called as ex 

post facto research, this design helps the researcher to report 

facts and figures as it is.  

 

SAMPLE SIZE & SAMPLING METHOD  

       The sample size consists of 229 respondents, 211 male 

workers and 18 female workers selected from 3 tile factories in 

Calicut District. Convenience sampling method under Non-

Probability sampling was employed in selecting the sample. 

 

 DATA COLLECTION METHODS 

       The present study covers both primary as well as secondary 

data. 

A) PRIMARY DATA  

       For the study both primary as well as secondary information 

were collected. Interview schedule method was used to collect 

the primary data. To collect in-depth information observation and 

guidance methods also were employed. 

 

B) SECONDARY DATA 

       Secondary data were collected from organizations’ records, 

documents, ‘website’, company’s annual reports, muster roll, 

brochure, Journals, various publications of the State planning 

Board, Factories and boilers inspector office etc.  

 

TOOLS FOR ANALYSIS 

       Data collected through Research Schedule were presented in 

a master table. From the master table sub tables were prepared. 

In order to do analysis and interpretation of the data simple 

statistical tools like Henry Garrett Ranking Technique and Mann 

– Whitney U test are used. Analysis was done using (PAST 3.01 

University of Oslo & SPSS 20). The following formula can be 

used for calculating the Henry Garrett Ranking Technique. 

 

Henry Garrett Ranking Technique = 100(Rij-0.5)  

                                                                     Nj 

Where, Rij is Rank given for ith item jth individual  

Nj is Number of items ranked by jth individual 
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 Note:  x = Scale value; f = Number of Respondents; fx = Score                

 

 

 

 

Table 1: COPING STRATEGIES AMONG TILE FACTORY WORKERS IN CALICUT DISTRICT IN KERALA –– MALE - 211 

 

 Ranks 

Scale 

 

Factors 

I 

81 

II 

70 

III 

63 

IV 

57 

V 

52 

VI 

47 

VII 

42 

VIII 

36 

IX 

29 

X 

18 

Total Total 

Score 

Mean  

Score 

Rank 

1. Repetitive            f 

prayer                  fx 

18 20 17 19 22 21 20 22 28 24 211 10619 50.32 6 

1458 1400 1071 1083 1144 987 840 792 812 432 

2 Listening to         f 

music                  fx 

17 19 16 20 14 25 26 27 23 24 211 9921 47.01 7 

1377 1330 1008 1140 728 1175 1092 972 667 432 

3 Yoga &               f 

Meditation          fx 

24 22 23 25 21 20 15 20 19 22 211 10687 50.64 5 

1944 1540 1449 1425 1092 940 630 720 551 396 

4 Jogging              f 

                           fx 

13 18 20 18 13 27 25 24 27 26 211 9709 46.01 8 

1053 1260 1260 1026 676 1269 1050 864 783 468 

5 Spending time    f 

with family /      fx 

friends                 

29 26 27 24 25 23 19 13 11 14 211 11456 54.29 1 

2349 1820 1701 1368 1300 1081 798 468 319 252 

6 Sleep &              f 

relaxation           fx 

28 24 25 22 26 21 18 18 16 13 211 11218 53.16 2 

2268 1680 1575 1254 1352 987 756 648 464 234 

7 Outing / Picnic   f 

                           fx    

15 17 18 16 20 17 28 25 29 26 211 9675 45.85 9 

1215 1190 1134 912 1040 799 1176 900 841 468 

8 Social support    f 

                           fx 

26 25 24 28 27 20 17 11 17 16 211 11199 53.07 3 

2106 1750 1512 1596 1404 940 714 396 493 288 

9 Reading /           f    

Gardening         fx 

25 23 26 21 24 22 16 21 15 18 211 10991 52.09 4 

2025 1610 1690 1197 1248 1034 672 756 435 324 

10 Walking             f 

Outdoors            fx 

16 17 15 18 19 15 27 30 26 28 211 9622 45.60 10 

1296 1190 945 1026 988 705 1134 1080 754 504 

  

Total                  Σf  

 

211 

 

211 

 

211 

 

211 

 

211 

 

211 

 

211 

 

211 

 

211 

 

211 
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Table 2: COPING STRATEGIES AMONG TILE FACTORY WORKERS IN CALICUT DISTRICT IN KERALA – FEMALE - 18 
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Note: x = Scale value; f = Number of Respondents; fx = Score 

 Ranks 

Scale 

 

Factors 

I 

81 

II 

70 

III 

63 

IV 

57 

V 

52 

VI 

47 

VII 

42 

VIII 

36 

IX 

29 

X 

18 

Total Total 

Score 

Mean  

Score 

Rank 

1. Repetitive            f 

prayer                  fx 

3 2 1 2 2 1 1 2 3 1 18 930 51.66 4 

243 140 63 114 105 47 42 72 87 18 

2 Listening to         f 

music                  fx 

2 1 2 2 1 1 3 2 2 2 18 863 47.94 7 

162 70 126 114 52 47 126 72 58 36 

3 Yoga &               f 

Meditation          fx 

2 2 1 2 1 2 3 1 1 3 18 870 48.33 6 

162 140 63 114 52 94 126 36 29 54 

4 Jogging              f 

                           fx 

1 1 1 2 2 1 2 3 3 2 18 694 38.55 10 

81 70 63 114 104 47 84 108 87 36 

5 Spending time    f 

with family /      fx 

friends                 

3 2 3 1 3 2 1 1 1 1 18 1004 55.77 1 

243 140 189 57 156 94 42 36 29 18 

6 Sleep &              f 

relaxation           fx 

2 3 2 3 2 2 1 1 1 1 18 992 55.11 2 

162 210 126 171 104 94 42 36 29 18 

7 Outing / Picnic   f 

                           fx    

1 1 1 2 1 2 2 2 3 3 18 771 42.83 9 

81 70 63 114 52 94 84 72 87 54 

8 Social support    f 

                           fx 

2 2 3 2 1 2 1 2 2 1 18 941 52.27 3 

162 140 189 114 52 94 42 72 58 18 

9 Reading /           f    

Gardening         fx 

1 2 2 1 2 3 3 2 1 1 18 894 49.66 5 

81 140 126 57 104 141 126 72 29 18 

10 Walking             f 

Outdoors            fx 

1 2 2 1 3 2 1 2 1 3 18 851 47.27 8 

81 140 126 57 156 94 42 72 29 54 

  

Total                  Σf  

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 

 

18 
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HENRY GARRETT RANKING TECHNIQUE 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Given below is the calculation of Mann-Whitney U Test 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

WORK STRESS AND COPING STRATEGIES AMONG TILE FACTORY WORKERS IN CALICUT 

DISTRICT IN KERALA 

 Sl  

 No. 
STRATEGIES 

CALICUT DISTRICT 

Sample size – 211 

(Male workers) 

CALICUT DISTRICT 

Sample size – 18 

(Female workers) 

Total 

score 

Mean 

score 
Rank 

Total 

score 

Mean 

score 
Rank 

1 
Repetitive prayer 

10619 50.32 6 930 51.66 4 

2 
Listening to music 

9921 47.01 7 863 47.94 7 

3 
Yoga and Meditation  

10687 50.64 5 870 48.33 6 

4 
Jogging 

9709 46.01 8 694 38.55 10 

5 
Spending time with family / 

friends 

11456 54.29 1 1004 55.77 1 

6 
Sleep and relaxation 

11218 53.16 2 992 55.11 2 

7 
Outing / picnic 

9675 45.85 9 771 42.83 9 

8 
Social support 

11199 53.07 3 941 52.27 3 

9 
Reading / Gardening 

10991 52.09 4 894 49.66 5 

10 
Walking outdoors 

9622 45.6 10 851 47.27 8 

 

MANN WHITNEY U TEST 

 

Factor Ranking  Male Ranking Female 

1 6 4 

2 7 7 

3 5 6 

4 8 10 

5 1 1 

6 2 2 

7 9 9 

8 3 3 

9 4 5 

10 10 8 

Males: N = 10 

Mean Rank = 5.25 

Females: N = 10 

 Mean Rank = 5.25 
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       H0: There is no significant difference between the 

rankings of male and female tile factory workers with respect 

to coping strategies of work stress. 

       H1: There is significant difference between the rankings 

of male and female tile factory workers with respect to 

coping strategies of work stress.  

       U= 50 and p value at 5% level of significance was found to 

be 0.9697 

       As p value is greater than 0.05 at 5% level of significance, 

we accept the H0.  

 

V. FINDINGS OF THE STUDY  

       A descriptive study was conducted on coping strategies 

among tile factory workers in Calicut district in Kerala. Out of 

the 229 samples 211 male workers and 18 female workers were 

selected from 3 tile factories in Calicut district. In the pilot study, 

factors like Repetitive prayer, listening to music, Yoga & 

meditation, Jogging, Spending time with family / friends, Sleep 

and relaxation, Outing / picnic, Social support, Reading / 

Gardening and walking outdoors have been given in the 

Interview schedule. 

The male and female respondents were instructed to rank the 

coping strategies adopted to tackle work stress by giving rank 1 

to the most important strategy, rank 2 the second strategy and so 

on. Based on the ranks assigned, the order of importance is 

identified. To find the most significant strategy, Henry Garrett 

Ranking Technique is employed. It is calculated as percentage 

score and the scale value is obtained by employing the scale 

conversion table given by Henry Garrett. 

 

The Percentage Score is calculated as 

Percentage Score = 100(Rij-0.5)  

                                           Nj 

Where, Rij is Rank given for ith item jth individual  

Nj is Number of items ranked by jth individual 

 

       The percentage score for each rank from 1 to 10 are 

calculated. The percentage score thus obtained for all the ten 

ranks are converted into scale values using Scale Conversion 

Table given by Henry Garrett. The scale values for ranks 1 – 10 

are:  81, 70, 63, 57, 52, 47, 42, 36, 29 and 18 respectively. The 

score value (fx) is calculated for each strategy by multiplying the 

number of respondents (f) with respective scale values (x). The 

total scores are found by adding the score values (fx) of each 

rank for every strategy. The mean score is then calculated to 

know the order of preference given by the respondents to the 

strategies. Based on the mean score, the overall ranks are 

assigned for each strategy. The ranking analysis of the factors 

coping strategies of work stress among workers in tile factories 

in Calicut district in Kerala are shown in Henry Garrett’s 

ranking, Table 1 & 2.  

 

       Table 1 (Male workers):  It is clear that male workers are 

given more importance to the factor that Rank (1) spending time 

with family / friends (54.29), Rank (2) sleep and relaxation 

(53.16), Rank (3) social support (53.07), Rank (4) reading / 

gardening (52.09), Rank (5) yoga and meditation (50.64), Rank 

(6) repetitive prayer (50.32), Rank (7) listening music (47.01), 

Rank (8) jogging (46.01), Rank (9) outing / picnic (45.85), Rank 

(10) walking outdoors (45.6). 

 

       Table 2 (Female workers):  It is clear that female workers 

are given more importance to the factor that Rank (1) spending 

time with family / friends (55.77), Rank (2) sleep and relaxation 

(55.11), Rank (3), social support (52.27), Rank (4) repetitive 

prayer (51.66), Rank (5) reading / gardening (49.66), Rank (6) 

yoga & meditation (48.33), Rank (7) listening music (47.94), 

Rank (8) walking outdoors (47.27), Rank (9) outing / picnic 

(42.83), Rank (10) jogging (38.55).  

 

       Ranking male and female Mann – Whitney U Test (Past 

3.01 – University of Oslo & SPSS 20) was used. Male - N = 10, 

Mean Rank = 5.25, u = 50, p = 0.9697 and Female N = 10 Mean 

Rank = 5.25, Accept Null hypothesis.  As per the ‘p’ value > 

0.05 at 5 % level of significance Null hypothesis is accepted 

 

VI. SUGGESTIONS 

Strategies for combating work stress: 

       The prevention and reduction of stress requires 

organizational level interventions, because it is the organization 

that creates the stress. It is important to note stress reduction 

approaches that concentrate on changing the individual without 

changing the sources of stress are of limited effectiveness and 

may be counter productive by masking these sources. An 

approach that is limited to helping those already experiencing 

stress is analogous to administering sticking plaster on wounds, 

rather than dealing with the causes of the damage. The primary 

aim of the individual approach should be to develop people’s 

skills and confidence to change their situations, not to help them 

to adapt and accept a stressful situation.  

 

Organizational intervention strategies  

 

 Working conditions are adapted to people’s differing 

physical and mental aptitudes.  

 Workers are given the opportunity to participate in the 

design of his / her own work situation, and in the 

process of change and development affecting his or her 

work.  

 Closely controlled or restricted work is avoided or 

limited.  

 Work should provide opportunities for variety, social 

contact and co-operation as well as coherence between 

different working operations. 

 Working conditions should provide opportunities for 

personal and vocational development as well as for self 

determination and professional responsibility. 

 Technology, work organization and job content are 

designed so that the employee is not exposed to physical 

or mental strains that may lead to illness or accidents. 

Forms of remuneration and the distribution of working 

hours are taken into account. 

 Ensure ergonomic improvements in the workplace. 

 Assessing the risk of stress within the workplace must 

take into account the likelihood and the extent of ill 

health which could occur as a result of exposure to 
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particular hazard, the extent to which an individual is 

exposed to the hazard and the number of workers 

exposed to the hazard. 

 

Personal intervention strategies 

 

 Discuss concerns and problems with friends 

and people you trust.  

 Exercise regularly and get enough sleep. 

 During the work break, try to do the opposite 

of what you do at work. For example,   

      if you stand all day, sit for a bit. 

 Share responsibilities with others. 

 Learn about the various relaxation methods 

available to help you ease your daily   

      tensions. For instance, breathing and stretching exercises help 

in the relaxation of   

      muscles. 

 Think positively. Don’t let the negative pull 

you down. 

 Try to spend sufficient time with family and 

relatives. 

 Try to find time to engage in activities like 

meditation, yoga, jogging etc.  

 Learn to deal with criticism. 

 Inculcate the habit of ‘forgive and forget’. 

 Stop smoking and curb alcohol and drugs. 

 

VII. CONCLUSION 

       Work related stress is a matter of growing concern as it will 

inevitably have future negative consequences for the health, 

safety and well-being of the workers and the productivity and 

cost-effectiveness of the companies they work for. If employers, 

workers and government department do all they can to minimize 

work-related stress and work together towards an improved 

‘quality of working life’, this will not only ensure a healthy and 

productive workforce, but it will also ensure sustainable 

economic benefits for the company and the nation as a whole.  

 

REFERENCES 

[1] Sahu, K. and Mishra, N., 1995, Life stress and coping styles in teachers. 
Psy. Stu., 40(3): 115-119 

[2] Pandey, S. and Srivastava, S., 2000, Coping with work stress in career 
oriented females. J.Com. Gui. Res., 17(3): 313-323. 

[3] Chand, P., 2006, Psychological factors in the development of work stress. 
J.Com. Gui. Res., 23(2): 178-186. 

[4] Burt, C.D.B., Sepie, B., McFadden,G.,2008. The development of 
considerate and responsible safety attitude in work teams .Safety Science 
46(1), 79-91. 

[5] J.E. Agolla, Occupational Stress Among Police Officers: The Case of 
Botswana Police Service”, occupational Stress Among Police Officers: The 
Case of Botswana Police Service, Vol. 3, Issue 1, pp. 25-35, 2009. 

[6] Hess JA, Kincl LD, Davis K. The impact of drywall handling tools on the 
low back. Appl Ergon. (2010); 41 (2): pp. 305 – 312. 

[7] Verbeek JH, Martimo KP, Karppinen J, Kuijer PP, Viikari-Juntura E, 
Takala EP. Manual material handling advice and assistive devices for 
preventing and treating back pain in workers. Cochrane Database syst Rev. 
(2011); (6): CDooo5958. 

[8] Lazarus, R. S., & Folkman, S. (1984). Stress Appraisal and Coping. New 
York: Springer. 

[9] Pearlin, L., & Schooler, C. (1978). The structure of coping. Journal of 
Health and Social Behaviour, 19, 2-21. 

 

AUTHORS 

First Author – Jins Joy. P, Research Scholar, Bharathiar 

University, Coimbatore – 641 046, Emailid:jinsjoy.p@gmail.com 

Second Author – Dr. R. Radhakrishnan, Principal, Anbu Arts & 

Science College, Komarapalayam, Namakkal District, Tamil 

Nadu 



International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      157 

ISSN 2250-3153  

www.ijsrp.org 

Numerical Investigation of Convective Heat Transfer and 

Pressure Loss in a Round tube Fitted with Circular-Ring 

Turbulators 

Shivalingaswamy B.P
1
 and Narahari G A

2
 

 
1 Doing master’s degree in Thermal power engineering at B.T.L.Institute of Technology and Management, Bangalore-560099, Karnataka, India 

  2 Department of Mechanical Engineering, B.T.L.Institute of Technology and Management, Bangalore-560099, Karnataka, India 

 
Abstract- Computational heat transfer flow modeling is one of 

the great challenges in the classical sciences. As with most 

problems in engineering, the interest in the heat transfer 

augmentation is increasing due to its extreme importance in 

various industrial applications. CFD modeling for the heat 

transfer augmentation in a circular tube fitted with and without 

rod circular inserts in turbulent flow conditions has been 

explained in this paper using ANSYS Fluent version 14.0. This 

paper presents the effect of the circular-ring turbulator (CRT) on 

the heat transfer and fluid friction characteristics in a heat 

exchanger tube. The experiments were conducted by insertion of 

CRTs with various geometries, including three different diameter 

ratios (DR=d/D=0.5, 0.6 and 0.7) and two different pitch ratios 

(PR=p/D=4, 8). During the CFD simulation air at 27 °C was 

passed through the test tube which was controlled under uniform 

wall heat flux condition. The Reynolds number was varied from 

4000 to 20,000. According to the experimental results, heat 

transfer rates in the tube fitted with CRTs are augmented around 

57% to 195% compared to that in the plain tube, depending upon 

operating conditions. In addition, the results also reveal the CRT 

with the smallest pitch and diameter ratios offers the highest heat 

transfer rate in accompany with the largest pressure loss. 

 

Index Terms- CFD, CRT,Diameter Ratio, Pitch Ratio 

 

I. INTRODUCTION 

he heat transfer augmentation techniques are widely utilized 

in many applications in the heating process to enable 

reduction in weight and size or increase the performance of heat 

exchangers. These techniques are classified as active and passive 

techniques. The active technique required external power such as 

surface vibration and electric or acoustic fields, whereas the 

passive techniques required fluid additives, special surface 

geometries, or swirl/vortex flow devices, that is, twisted tape 

inserts. The passive techniques are advantageous compared with 

the active techniques because the swirl inserts manufacturing 

process is simple and can be easily employed in an existing heat 

exchanger. Moreover the passive techniques can play an 

important role in the heat transfer augmentation if a proper 

configuration of the insert is being selected depending on 

working conditions that have been reported in the literature. Due 

to advances in computer software, the Computational Fluid 

Dynamics (CFD) modeling technique was developed as a 

powerful and effective tool for more understanding the 

hydrodynamics of heat transfer when using twist tape inserts.  

       Efficient utilization, conversion and recovery of heat are the 

predominant engineering problems of the process industry. The 

subject of enhanced heat transfer has developed to the stage that 

it is of serious interest for heat exchanger design. There are three 

different approaches to the enhancement of tube-side convective 

heat transfer, namely, inserted devices, internal fins and integral 

roughness. Insert devices involve various geometric forms that 

are inserted in a smooth, circular tube. Integral internal fins and 

roughness require deformation of the material on the inside 

surface of a long tube. The method of preference depends on two 

factors, the performance and initial cost. 

       CFD works by splitting a fluid domain (in this case a tube), 

into small cells creating a mesh. The computer program then 

solves the heat transfer and transport equations for each of the 

cell until it converges to a stable answerer. The advantage of 

using CFD is that the flow patterns inside the tube can be 

observed without having an effect on the result. (Versteeg and 

Malalasekera(2007))S.K.SahaA.Dutta,[1]experimentally studied 

the flow of servotherm oil in acrylic circular tube fitted with 

insulated stainless steel twisted tape insert. 

       Zhi-Min Lin, Liang-Bi Wang, [2] in their experimental study 

of air flow in Plexiglas circular tube used Stain less steel twisted 

tape insert. 

       WatcharinNoothong et al. [3] their aim to investigate the 

efficiency enhancement and to study the heat transfer and friction 

factor characteristics of heat exchanger. In the experimental 

study, concentric double tube Plexiglas materialed heat 

exchanger was used Paisarn Naphon, [4] in his experimental 

study he used hot and chilled water in horizontal copper double 

tube heat exchanger fitted with aluminum twisted tape inside. 

Smith Eiamsa-ard et al., [5] their aim was to analyze heat transfer 

and flow friction characteristics in a copper tube double pipe 

counter flow heat exchanger, containing the stainless steel helical 

screw-tape with or without core-rod inside. Hot and chilled water 

used for experimentation. Ashis K. Mazumder and Sujoy K. 

Saha, [6] performs the experimental study in a square and 

rectangular acrylic ducts fitted with full and short length twisted 

tape. Yakut et al. [10,11] reported the effect of conical-ring 

turbulators on the heat transfer, pressure drop, flow-induced 

vibration and vortices. Promvonge [12] studied the effects of the 

conical ring turbulator arrangements which were converging 

conical ring (CR array), diverging conical ring (DR array) and 

converging-diverging conical ring (CDR array) on the heat 

transfer rate, friction factor and thermal performance factor. 

T 
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Durmus [13] investigated the effect of angle arrangement of the 

conical type turbulators on the heat transfer and friction loss. 

Their results revealed that heat transfer rate as well as friction 

coefficient increased with increasing turbulator angle. Recently, 

Promvonge and Eiamsa-ard [14] combined effect of conical-ring 

with that of a twisted-tape for heat transfer enhancement in the 

circular tube. As reported, the use of the conical-ring together 

with the twisted-tape provided an average heat transfer rate up to 

10% over that for using the conical-ring alone. 

       Apart from experimental investigations, the numerical 

studies on heat transfer enhancement by means of the circular 

ring turbulators were also stated [17,18]. Ozceyhan et al. [17] 

numerically studied effect of space between the circular cross 

sectional rings on heat transfer rate and friction factor. Similarly, 

Akansu [18] numerically investigated effect of space between 

porous rings. The obtained result from both works demonstrated 

that heat transfer rate and friction factor increase with decreasing 

ring spacing. Pongjet Promvonge .et.al [20] analysed Effects of 

combined ribs and winglet type vortex generators (WVGs) on 

forced convection heat transfer and friction loss behaviors for 

turbulent airflow through a constant heat flux channel are 

experimentally investigated. Siva Kumar. et.al [21] studied the 

local heat transfer and  Nusselt number of developed turbulent 

flow in convergent/divergent  square duct have been investigated 

computationally. 

       This paper presents the effect of the circular-ring turbulator 

(CRT) on the heat transfer and fluid friction characteristics in a 

heat exchanger tube. The experiments were conducted by 

insertion of CRTs with various geometries, including three 

different diameter ratios (DR=d/D=0.5, 0.6 and 0.7) and two 

different pitch ratios (PR=p/D=4, 8). During the test air at 27 °C 

was passed through the test tube which was controlled under 

uniform wall heat flux condition. The Reynolds number was 

varied from 4000 to 20,000. 

 

II. CFD MODELLING OF SMOOTH AND CIRCULAR RING 

TURBULATORS 

       The details of the tube with circular-ring turbulators or CRTs 

are demonstrated in Fig.1. The circular-ring turbulators are made 

of aluminum with 5 mm thickness. The outer diameter of the 

turbulators(D) was fixed at 62 mm while inner diameters were 

varied at 31 mm(0.5D), 37.2 mm (0.6D), and 43.4 mm (0.7D). In 

the experiments, the CRTs were installed in the test tube using 

small wire to tie elements with different pitch lengths; p=248 

mm (PR=p/D=6), 496mm (PR=8), and 744 mm (PR=12), to 

generate different turbulence intensities. The test section is made 

of copper tube with 63mm in inner diameter, 1500 mm in length 

(L) and 2mm in thick (t). 

 

 

 
 

Fig.1 Geometry under investigation: Test section with 

circular-ring turbulators (CRT). 

 

III. CFD MESHING 

       The whole computational domain has to be divided into 

small control volumes, called grid cells in order to solve the 

discretized transport equations. Constructing a computational 

grid is a constant tradeoff between accuracy and CPU-time; 

when a grid is coarse the systems that have to be solved are small 

which implies short-CPU times. The downside is that a coarse 

grid is unable to represent small velocity or pressure gradients in 

the flow field. A very fine grid will be more accurate but can take 

undesirably long CPU-times. An additional disadvantage of a 

fine grid is that discretization gives a small round off error for 

every grid cell; more grid cells imply more round off errors 

       The computational grid used in this thesis can be found in 

Fig.2 to 6 . The grid is created with the program “AMP”. This is 

a standard mesh-generator compatible with several CFD 

packages, including Fluent. The main advantages of this program 

are the automatic mesh generator and the extended options to 

adapt the model to user preferences. AMP defines the model, 

grid and all boundary types. 
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Fig. 2.CFD Domain of smooth tube heat exchanger 

 

 
Fig.3.CFD Model of Circular turbulator 

 

 
Fig.4. CFD Meshing Smooth Tube Zoomed view 

 

 

 
 

Fig.5. CFD Meshing of Circular  turbulator 

 

IV. RESULTS AND DISCUSSIONS 

 

A.Smooth Tube 

 

Fig.6 shows the Pressure contours smooth tube velocity 

0.94m/s. In these contours shows smooth tube pressure drop 

0.68Pa. 

 

 
 

 

 
Fig.6.Pressure contours smooth tube velocity Re=4000 

 

 

 
Fig.7 Comparisons of CFD and experimental data and 

empirical correlations of the plain tube for Friction factor 

 

 

 
 

Fig.8. Comparisons of CFD and experimental data and 

empirical correlations of the plain tube for Nu 
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       Fig 7 and 8 shows comparison between the present 

experimental and analytical work. In the figures, the present 

work agrees well with the available correlations with ±10% in 

comparison Dittus–Boelter for the friction factor. 

 

B.Circular-ring turbulators PR=4 and d/D=0.5 

       Fig.9 shows the Pressure contours for conical turbulator 

PR=4, d/D=0.5 and Re=4000. It shows the pressure drop of 71 

Pa which is increased compared to smooth tube due to friction 

loss of the tube and groove or roughness of the tube. 

 

 
Fig.9 Pressure contours conical turbulator PR=4, d/D=0.5 

and Re=4000 

 

       Fig.10 shows Velocity contours conical turbulator 

Re=4000.Also shows the Velocity vectors. The conical turbulator 

causes more turbulence intensity in the flow, because its sharp 

corner edge can produce more turbulence than the smooth 

surface, but, it causes more recirculation region inside the 

groove. So, it prevents good mixing of the fluid. Thus, it results 

in increase of heat transfer compare with plain tubes.  

 

 
 

Fig.10 Velocity contours conical turbulator PR=4, d/D=0.5 

and Re=4000 

 

 
Fig.11 Temperature contours conical turbulator PR=4, 

d/D=0.5 and Re=4000 

 

       Fig.11 shows the Temperature contours conical turbulators 

PR=4, d/D=0.5 and Re=4000. It shows the higher temperature of 

369.3 K at solid wall also it shows temperature rise from inlet to 

outlet due to heat exchange between from the outer wall to fluid 

water. The effect of recirculation and vortices formed in the 

cavities on the temperature contours that causes heat transfer 

enhancement is clearly observed in this figure11. 

 

 
 

Fig.12 Pressure drop Pa Vs Reynolds Number 

 

 
Fig.13 Friction Factor Vs Reynolds Number 

 

       Influence of the CRTs with different diameter ratios 

(DR=0.5, 0.6 and 0.7) on the friction factor is presented in 

Fig.14. Obviously, friction factor tends to decrease with 

increasing Reynolds number for all CRTs. It is also visible that 

the use of CRT leads to a substantial increase in friction factor 

over that in the plain tube. One can observe from the figure that 

at the given Reynolds number, friction factor increases with the 

decrease of the diameter ratio. Since at a smaller diameter ratio, a 

greater flow interruption and thus inertial forces in the boundary 

layer becomes. The friction factor increases cause by the CRTs 

with the diameter ratio, DR=0.5, 0.6 and 0.7 are respectively 

found to be 48, 20 and 8.5 times of those in the plain tube. 
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Fig.13 Nu Vs Reynolds Number 

 

       Influence of using the CRT with different diameter ratios 

(DR=0.5, 0.6 and 0.7) in turbulent tube flow on heat transfer 

enhancement behavior is demonstrated in Fig. 13. At the given 

Reynolds number, Nusselt number (heat transfer rate) in the tube 

equipped with CRT is higher than that in the plain tube, for the 

whole range investigated. Depending upon the operating 

condition, CRTs enhance heat transfer rate from 1.6 to 2.9 times 

of those in the plain tube. This is a result of thermal boundary 

destruction by the CRTs. In addition, heat transfer enhancement 

is amplified at high Reynolds numbers since the convective heat 

transfer is promoted more effectively at a higher turbulence level. 

The numerical results also reveal that the CRT with a smaller 

diameter ratio generates more efficient flow blockage, giving 

stronger turbulence intensity and thus a superior heat transfer rate 

than the CRT with a larger diameter ratio. The corresponding 

increases in the mean heat transfer rates in the turbulent tube 

flow fitted with CRT with respect to those of the plain tube are 

about 136%, 111 % and 93%, for DR=0.5, 0.6 and 0.7, 

respectively. For comparative results, the CRT with DR=0.5, 

augment heat transfer rate 5.9–15.3% and 8.5–32% over the 

CRTswith diameter ratios, DR=0.6 and DR=0.7, respectively. 

 

V. CONCLUSION 

       Insertion of turbulators in the flow passage is one of the 

favorable passive heat transfer augmentation techniques due to 

their advantages of easy fabrication, operation as well as low 

maintenance. In general, the performance of turbulators strongly 

depends on their geometries. In earlier investigations, turbulators 

with several shapes were utilized to promote heat transfer. 

       Heat transfer enhancement in a tube fitted with circular-ring 

turbulator (CRT) is reported in this thesis simulated using 

ANSYS Fluent CFD software. Computational heat transfer flow 

modeling is one of the great challenges in the classical sciences. 

As with most problems in engineering, the interest in the heat 

transfer augmentation is increasing due to its extreme importance 

in various industrial applications. Influence of the diameter ratio 

(DR) and pitch ratio (PR) on the heat transfer rate, friction factor 

and thermal performance factor behaviors was investigated under 

uniform wall heat flux condition. The CRTs with different 

diameter ratios (DR=d/D=0.5, 0.6 and 0.7) and pitch ratios (4 

and 8) were employed for the Reynolds number ranged between 

4000 and 20,000. Over the entire range investigated CRTs 

propose heat transfer enhancement around 57% to 195% 

compared to that in the plain tube.  
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Abstract- This research finding was aimed at determining the 

pulp and paper potential of sap stained oil palm fronds rachis 

vascular bundles (OPFB) using an ecofriendly alkaline peroxide 

pulping. Alkaline peroxide pulping (APP), which combines both 

pulping and brightening actions into a single process, was 

attempted on sap stained oil palm frond rachis vascular bundles 

(OPFB).  After the maceration of the raw samples, a total of two 

hundred fibres were randomly examined under light microscope 

and the mean values of their morphological dimensions were 

recorded. The obtained data was utilized to calculate the felting 

rate, flexibility coefficient, Rigidity coefficient, Runkel index 

and rigidity index. The effects of these properties on paper 

strength were equally evaluated. The mean fibre length values 

obtained was 1.30mmfor OPFB while the mean fibre diameter of 

the biomass was 17.62µm. and the Runkel ratio for OPFB was 

0.48. The chemical composition determinations were carried out 

in five times replicate while the mean was determined using the 

SPSS statistical package. The result of the chemical analysis of 

the raw plant materials revealed high α-cellulose content of 

66.17% and a low Klason lignin content of 19.1% compared to 

those of some hardwoods and softwoods. The mycological 

examination of the sap stain microorganism confirmed it as 

Aspergilliusflavus which was successfully removed at the early 

stage of pulping. Base on the investigation of  the  fibre 

properties  and  chemical  composition  of  this sap stained oil 

palm frond rachis with respect to  its suitability or otherwise as 

the  fibrous raw materials for pulp production, pulping of the 

biomass was carried out and characterized. The results of this 

research finding indicate that the anatomical properties of the 

biomass compared favourably with soft and hard wood globally 

used for pulp and paper. 

 

Index Terms- Oil Palm frond rachis vascular bundles; Sap 

stained Microorganism; Aspergilusflavus; Alkaline Peroxide 

Pulping. 

 

I. INTRODUCTION 

n Malaysia, due to conducive ecosystem, there about 4000 

species of fungi in existence, of which sap stain are very 

prominent (Lee et al., 2012). Sap stain fungi are common indoor 

and outdoor stain fungi and surface moulds common in tropical 

countries like Malaysia. This is due to prevailing conducive hot-

humid Climatic conditions prevalent in such geographical region. 

Sapstain caused by fungi results in considerable qualitative loss 

of wood products problem on wood species in Malaysia.Wood 

parasitic fungi are categories into three: (1) moulds and stain 

fungi that normally do not degrade lignified cell walls and derive 

their nutrition from contents of dead cells, (2) soft rot fungi 

capable of limited enzymatic degradation of lignified cell-walls 

and (3) decay fungi with high ability to degrade wood causing 

either brown or white rot (Subramanian, 1983). Due to lack of 

adequate storage facility to meet the massive generation of this 

waste biomass, these microorganism thrive except if the wood 

moisture content is reduced to less than 24% (Florence, 1991). 

Staining fungi Increase wood permeability by degradation of ray 

parenchyma cell walls (Scoggins & Bridgen, 2014).The use of 

preservative is suggested to prolong the service life of this 

biomass. Recent reports on health hazards and environmental 

pollution caused by the use of chemical preservative have 

suggested the adoption of biological control of sapstain fungi 

(Benko, 1988; Bernier Jr et al., 1986; Susi et al., 2011). 

Economic advantage of these biomasses will reduce the problem 

of disposal and the thriving activities of sap stain 

microorganisms in the ecosystem. 

       Increase in industrialization, urbanization, and population 

growth has led to increasing production and consumption of 

paper and paper products. This development has led to the 

diminishing in the forest resources and in effect has led to 

production of enormous quantities of industrial waste biomass 

that may cause environmental and health hazards. There is a 

global drive towards the concept of reverse logistics which is 

pivoted on the principle of waste to wealth is seen as a means of 

remediating resource exhaustion and environmental degradation 

(Khor & Udin, 2013).Malaysia is presently the second world 

leading producer of palm oil subsequent to Indonesia. In the year 

2008, about 51 million tons oil palm frond (OPF) was generated 

from oil palm plantations whose economic potential has not been 

fully tapped and are still left to rotten away through the actions of 

the various types of microorganism in which sap stain is very 

prominent (Goh et al., 2010). OPF has been reported to 

contribute 70% of overall oil palm waste (Eng et al., 2004). This 

lignocellulosic waste materials have also been reported to 

undergo biorefinery processes for the isolation of their fibres 

used for paper making, cellulose derivatives and other chemical 

(Dahlan, 2000; Lim & Ibrahim, 2013; Rodríguez et al., 2010; 

Rosli et al., 2004a; Wanrosli et al., 2007; Wanrosli et al., 2004; 

Zainuddin et al., 2011).  OPF is a lignocelluloses biomass that is 

made up of the leaflets, the rachis, the petiole mid-rib and spines 

Fig 1 (Hosseinpour et al., 2014; Mirmehdi et al., 2014; Zahari et 

al., 2003) and has been found to be  cheap source of cellulose 

(Lim & Ibrahim, 2013). The physico-chemical composition of 

lignocelluloses biomass was reported to dependent on the various 

geographical location, age, weather and different types of soil 

materializations(Jalonen et al., 2014).The discolouration 

I  
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observed on the OPFB, was caused by sapstain fungi as a result 

of superficial growth of mould fungi which secrets some 

coloured melanin-based pigments in the cell to create a 

conducive environment for their growth. Although sap stain 

fungi do not have any significant effect on the strength properties 

of the predated biomass, they are reported to live on the nutrients 

from the components of the protoplasm in the parenchyma 

cells(Mauseth, 2012). In Malaysia, the concept of green 

revolution is pursued through reverse logistics and green product 

design which employ green supply chain management practices 

that are being implemented to demonstrate firm's commitment to 

environmental sustainability. Various governmental agencies are 

coming out with different environmental regulations while on the 

other hand academics and researchers are contributing solutions 

and suggestions in different country contexts. This has led to the 

search for the suitability of some of these microbial invested 

lignocelluloses in various industrial endeavours.  

 

 
 

      Since the introduction of alkaline Peroxide Mechanical 

Pulping (APMP) by Andritz  Sprout-Bauer in 1989 , which is 

consider as an upgrading of the Chemi-Thermo-Mechanical 

Pulping (CTMP) process (Y. Dermawan & Ghazali, 2011)), 

various researchers have been investigating this eco-friendly 

pulping protocols with respect to its general acceptability. 

Despite the success attempts recorded in the application of 

APMP on Empty fruit bunches EFB, Ghazali and co-workers 

reported another success achieved in using a pulping 

methodology with modified working principle of APMP on EFB 

(A Ghazali et al., 2009). The simplified modified technique 

called Alkaline Peroxide Pulping (APP) recorded good pulp 

product of EFB pulp and improved paper quality as obtained in 

the APMP-EFB pulping at the laboratory level. Since the report 

on the use of APP which unlike the APMP eliminates the 

multiple stages of chemical impregnations and refining stages, its 

application in research and development have been successfully 

done using the new APP pulping technique work(Y. M. 

Dermawan, Ghazali, et al., 2014; Y. M. Dermawan et al., 2011; 

Y. M. Dermawan, Kamaluddinm, et al., 2014; Arniza Ghazali et 

al., 2012; M. Rosnah et al., 2010).   This paper reports the paper 

properties, fibre characteristics and the chemical properties of the 

sap stain raw materials with respect to its suitability in the pulp 

and paper industries.   

 

II. MATERIALS 

      The leaf shredded oil palm frond Mid-rib was supplied from 

BalikPulau Malaysia. The rachis was cut off its spined petiole 

midrib and the fibrous strands of the rachis which consisted of 

vascular bundles was extracted and kept in plastic bag in the 

paper laboratory at the Universiti Sains Malaysia (USM). Three 

days after the extraction, the growth of the blackish 

microorganism was being noticed which later grew to cover the 

whole extracted strands in the plastic bag after a period of thirty 

days. The sodium hydroxide and hydrogen peroxide of Merck 

Schuchart, Germany was procured from  local chemical vendors.  

 

III. METHOD 

Mycological investigation of sap stain fungi 

      The identification of the sap stain microorganism which was 

suspected to be fungi was explored using the basic mycological 

cultivating procedure describe by Samson, Robert et al.,2010 to 

identify the microorganism. The laboratory work was carried out 

at the Plant Pathology Lab. A at the school of Biology.grams of 

the potato agar powder was suspended in 500ml of cold distilled 

water .The mixture was heated to boiling to dissolve the agar 

completely, with continuous stirring to enhance proper mixing of 

the  agar. The agar was allowed to cool to about 45°C 

(temperature checked with help of the sterilized lab 

thermometer). The cooled agar mixture was pour into sterile Petri 

plates about 5mm deep and allowed to set. Once the gel 

hardened, they were refrigerated at the microbiology lab at the 

environmental division of the school of industrial technology. 

The plates were stored upside down with potato dextrose agar in 

upper half of plate. This was done to prevent condensation from 

dripping down and contaminating the agar growing surface. This 

was followed by direct inoculation of the sap stained biomass on 

the prepared agar. The strip of the vascular bundle with fungi 

growth was streaked directly on the agar.  The inoculated plate 

was incubated in the incubator at the school of Biology at the 

temperature of 28
0
C.  After the 4

th
 day of inoculation the 

inoculums had started growing. The microorganism species was 

re inoculated in a prepared agar plate to get a pure culture. This 

took about three days.  The isolated specie was prepared on a 

slide by smearing. The smeared slide was covered with slide 

cover, heat fixed  and viewed under the Olympus light 

microscope model CX41, attached to an X-Camera model U-

TUO,5XC-3 Japan Camera  at the magnification of X40 attached 

to a computer at the school of Biology. 

 

Fibre biometry and morphology characteristics  

      The ground OPFB was macerated using the method as 

described by Franklin’s (1945) and reported by(Frimpong-

Mensah, 2007).This involved the introduction of the sample 

biomasses cut to about 5cm in a conical flask with 1:1 

H2O2/CH3COOH solution mixture and heated at 70
o
C and the 

solution kept with intermittent shaking until all the fibres have 

been fully separated.  The separated fibres were sieved using 

frighted glass crucible, washed thoroughly with distilled water 

and mounted on a slide for the determination of the fibre 

dimensions. The fibre dimensions were measured, using a 

projected Olympus light microscope (BH-2) coupled to a CCD 
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camera connected to a computer at reasonable magnifications of 

4X for fibre length and 40X for fibre diameter, lumen diameter 

and cell wall thickness respectively. For this, 200 fibres were 

randomly measured and the average was taken.  The fiber length, 

fiber  diameter,  and  lumen  width  were  measured the average 

fiber dimensions were calculated and then the following derived 

indexes were determined:  

Elasticity coefficient (%) =  

Rigidity coefficient (%) =  

Runkel index =  

Felting ratio (%):  

Slenderness ratio =  

 

Chemical composition  

      The  raw  materials  were  analysed  for  holocellulose,  α-

cellulose, Klason lignin,  ash,  alcohol–benzene  extractable,  

cold  and  hot  water  and 1%  soda  soluble,  in  accordance  with  

the  applicable  TAPPI standards:  T-203-0S-61,  T-222,  T-221,  

T-204,  T-257  and  T-212, respectively in  five replicates and the 

average recorded. 

 

Alkaline peroxide impregnation 

      The oil palm fronds rachis vascular bundles was washed 

thoroughly, dried and milled. The OPFB was soaked in distilled 

water at 70 ºC for 30 min, in order to remove extractives 

component(Y. Dermawan & Ghazali, 2011). At the end of the 

dewaxing process, the biomass particles were dewatered by 

pressing at 15 psi. Alkaline peroxide liquor was prepared in the 

ratios:- 1:1.5 of sodium hydroxide to hydrogen peroxide by 

weight percentages. The reaction was allowed to proceed for 

10mins. 20mins, 30mins., 40mins.,50mins. and 60mins. at 70 ºC, 

after which the biomass was again pressed at 15 psi.  

 

Refining and making of handsheets  

      Refining was conducted with a Sprout Bauer Refiner, to 

allow fibrillation. The screened fibres obtained were made into 

handsheets, according to (TAPPI, 1996).  

 

Paper testing 

      A total of six sets of handsheet with 10 sheets per set were 

prepared for the testing. The physical testing of the hand sheet 

was carried out in the paper testing instrument laboratory of 

USM with respect to the grammage and thickness while the   

mechanical testing conducted in the study involved:- burst index 

(TAPPI 403), tensile index (TAPPI 494), and tear resistance 

index (TAPPI 414). The optical testing included brightness, 

opacity and scattering coefficient of the handsheets (TAPPI 452).  

 

IV. RESULT AND DISCUSSIONS 

Identification of the sap stain microorganism 

      The identification of the microorganism was based on the 

macro- and micro-morphology identification on high powered 

light microscope (Barry et al., 2009). This was done by viewing 

the prepared slide under the light microscope for the 

identification of mycelium and hypha arrangement. The Isolates 

selected were observed to have green colour colony grown 

evenly on PDA medium which was incubated at 37°C for 4 days. 

The macromorphic image of the isolate revealed a yellowish to 

light green colony (Fig.3).  

 

 
Fig.2:Macromorphic image of fungi isolate        Fig.3: Micromorphic image of fungi   isolate 

 

      The light microscope revealed round-shaped vesicles (Fig.2), 

conidiophores somewhat greenish nodes and conidia spore round 

and light green (Fig.3). Based on the results of cell morphology 

observed, these isolates belong to the group of Aspergillus sp. 

that have the same characteristics, namely globular vesicles, 

conidiophores shaped translucent  yellowish green, semi conidia 

spore round to round-shaped light green(Samson et al., 2010; 

Yunasfi, 2008).  

 

Fibre characteristic of OPFB 

      The study of the morphological properties of the raw fibre is 

necessary since fibres retain most of their original structure 

during pulping and papermaking. This could serve as a predictive 

measure of the quality of the proposed paper that is intended. 

Despite the presence of the sap stain, the biomass is 

characterized with anatomical properties with the reported 

properties as obtained in a normal Oil palm biomass (Table 1). 

The average fibre length of 1.3mm OPFB is comparable with 

what obtained from Gmelina (0.8mm-1.3mm); Eucalyptus 

(0.7mm-1.3mm); Rice straw (0.5mm-1.0mm); Bagasse (1.0mm-

1.5mm) etc. which are being used commercially for pulp and 

paper production, as reported by (Atchison, 1995). The large 

lumen width of 11.64µm is expected to have positive impact on 

the beating process of the pulp. The observed  large cellwall 
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thickness of OPFB from Table1 is expected to positively affect 

the bursting strength, tensile strength and folding endurance of 

paper while the relatively low value as indicated in table 1 could 

be attributed to the presence of the sap stain microorganism that 

have predated on the sap content of the biomass. Runkel ratio of 

less than one, indicates that cellulose obtained from this fibre is 

suitable for production of paper(Eroglu H. Bektas I & Tutus, 

2010; Xu et al., 2006). 

 

Table 1: Fibre characteristic of Oil Palm Biomass  (%) 

 

 Fibre 

length 

(mm) 

Fibre 

diameter 

(µm) 

Lumen 

width 

(µm) 

Cellwall 

thickness 

(µm) 

Runkel 

Ratio 

Coefficie

nt of 

Elasticity 

Rigidit

y Index 

Slender

ness 

Ratio 

references 

OPFB 1.30 17.62 11.64 2.3 0.48 64.28 66.62 84.25 Present work 

OPF (strand) 1.59 19.7 - 3.95 - - 80.61 - (Wan Rosli & 

Law, 2011) 

OPEFB 0.99 19,1 - 3.38 - - 55.43  (Wan Rosli & 

Law, 2011) 

OPT (whole) 1.32 35.3 - 4.4 - - 20.72 - (Husin et al., 

1985 ) 

OPT (strand) 0.96 29.6 - 4.8 - - 42.64 - (Khoo & Lee, 

1991) 

Acacia 

Mangium 

0.9 22.3 2.9 - - - 22 - (Law K.N., 

2000 ) 

 

      The generally acceptable value for slenderness ratio of 

papermaking fibres are more than 33(Xu et al., 2006). From 

tables 1 the slenderness ratio of OPFB is higher which an 

advantage as pulp and paper material is. 

      The flexibility ratio that give quality writing paper are 

categorize under the following conditions(Bektas et al., 1999; 

Istas et al., 1954).:- 

a. High elastic fibres having elasticity coefficient 

greater than 75. 

b. Elastic fibres having elasticity ratio between 50 

to 75.   

c. Rigid fibres having elasticity ratio between 30 

to 50.  

d.  High rigid fibres having elasticity ratio less 

than 30.  

 

      Agreeing to the above classification, flexibility coefficient of 

OPFB is 84.25 indicates the property of the fibre with high 

elasticity.  

 

Chemical composition of OPFB 

      The characteristics high chemical contents of the oil palm 

biomass are reflected in the general results obtained in table 2. 

The various diversity observed in the composition, could be 

attributed to a lot of factors which include the geographical 

location of the biomass, and the position within the plants(Jalil 

A.A. et al., 1991; Khoo & Lee, 1991). The high lignin in OPFB 

is a major characteristic of the oil palm biomass due to it 

protective and strength properties in the plant. Despite the 

presence of the sap-stain the values still fall within what is 

obtainable in some hard wood and soft wood(Tsoumis, 1991). 

The oil palm frond is the photosynthetic portion of the oil palm 

plant hence the observed high α-cellulose content of the biomass 

is not unconnected with the strategically positioning of the OPFB 

on the oil palm frond system.  This high α-cellulose content is an 

advantage with respect to the strength property when used for 

pulp and paper(Khalil et al., 2007). The low extractive content 

with respect to the other non affected biomass could be attributed 

to the presence of the sap stain microorganism. Sap stain 

microorganism has been reported to remove some resinous 

materials in the extractives which cause pitch problem in pulping 

process (Farrell et al., 1997) which is a relative advantage as 

paper material.  

 

Table 2: Chemical composition of Oil Palm Frond (OPF) (%) 

 

 A/B 

Solubility(%

) 

1% 

Solubility 

Holocellu

lose (%) 

α- 

Cellulose(

%) 

Lignin(

%) 

Ht water 

solubility(

%) 

Ash 

(%) 

references 

OPFB 5.56 22.51 78.39 66.17 19.1 9.88 3.72 Present work 

OPF 

(whole) 

5.2 36.4 67.4 49.6 19.4 17.5 4.9 (Jalil A.A. et al., 

1991) 

OPF 

(whole) 

7.12  73.85  16.37   (Hassan et al., 

1991) 

OPF 

(strand) 

7.33  76.15  16.59   (Hassan et al., 

1991) 

OPF 5.50 36.1 78.6  18.5 14.1 3.7 (Hosokawa et 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      167 

ISSN 2250-3153  

www.ijsrp.org 

(strand) al., 1989) 

OPEFB 3.7 14.5 82.4  18.8 7.5 1.3 Law (Law et al., 

2007) 

EFB 0.9 17.2 70.0 42.7 17.2 2.8 0.7 (Khoo & Lee, 

1991) 

OPT 

(whole) 

9.8 40.2 45.7 29.2 18.8 14.2 2.3 Husin et 

al.,1985 

OPT 

(strand) 

1.2 19.5 71.8 45.8 22.6 2.5 1.63 Khoo&Lee 1991 

Acacia 

Mangium 

4.8 16.4   25.6 6.16  Law & Wan 

Rosli 2000 

OPF 4.5  83.5 49.8 20.5  2.4 Abdul Khalil et 

al., 2006 

Soft Wood 0.2-8.5  60-80 30-60 27-37  <1 Tsoumis 1996 

Hard Wood 0.1-7.7  71-89 31-64 14-34  < 1 Tsoumis 1996 

 

      The low alkaline and hot water solubility of the rachis in 

table 2 indicates minimum biology oxygen demand (BOD) and 

chemical oxygen demand (COD) is expected to be generated in 

the mill effluence(Wan Rosli & Law, 2011).. 

 

Influences of Alkaline Peroxide impregnation on the sap stain 

Biomass 

      Generally it was observed that at the end of the impregnation 

prior to refining process the black stain deposited on the biomass 

by the sap stain microorganism disappeared resulting in good 

pulp which was washed, dried and weighed to get the yield. This 

was due to the effect of the pre-treatment soaking in the distilled 

water at high temperature. At high temperature the 

microorganism must have died. At this condition the biomass had 

absorbed the water, swell up to enhance the impregnation of the 

alkaline peroxide which also increased the surface area of the 

biomass for the chemical penetration that remove the black stain 

and the residual spores of the microorganism. The absence of the 

microorganism was later confirmed after the culturing of the 

pulp. It was observed that the inoculated plates did not show any 

sign of microbial growth after seven days of incubation. This 

confirmed the effective elimination of the presence of the 

microbe by the adopted alkaline peroxide (APP) pulping 

protocol.   

 

Influences of Cooking Variables on the yield 

 
Fig 4: MECHANISM OF ALKALINE PEROXIDE PULPIN 

 

      The characteristic of the pulp from alkaline peroxide pulping 

was shown in Fig.5. While there was gradual increase in the 

yield with time the reverse was observed with respect to the 

residual lignin percentage. In the presence of sodium hydroxide, 

and absence of any stabilising agents like 

diethylenetriaminepentaacetic acid (DTPA), 

ethylenediaminetetraacetic acid (EDTA) etc hydrogen peroxide 

is unstable and readily decomposes to generates more active 

radicals such as the hydroxyl radicals (HO·) and superoxide 

anion radicals (O2·) (fig.5).These intermediate products are 
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capable of causing delignification and bleaching effect of the 

lignocelluloses biomass. This dual role of hydrogen peroxide in 

delignifying and bleaching is summarized as shown in Fig. 5 

(Gould, 1984, 1985). 

 

Fig 5:- Graph of the AP Pulp characteristics 

 
 

      Approximately 50% of delignification and dissolution of the 

hemicelluloses at 25°C in an alkaline solution of 1% H2O2 have 

been reported (Gould, 1984). Apart from activating the 

decomposition of hydrogen peroxide, sodium hydroxide has 

powerful swelling ability for lignocellulosic materials which 

paves easy penetration for the generated radicals in the alkaline 

peroxide premix. Delignification reaction in lignocelluloses 

biomass involve the cleavage of the phenolic α–O–4 linkages, 

cleavage of non-phenolic β–O– 4 linkages, and removal of 

residual lignin fractions, either by cleavage of carbon– carbon 

linkages or by carbohydrate degradation, releasing lignin-

carbohydrate fractions, which are mainly oxidised into aliphatic 

carboxylic acids (Buxton et al., 1988). These active hydroxyl 

radicals and superoxide anion radicals (Fig.5), participate 

actively in the delignification of lignocelluloses at room 

temperature.  

 

Paper Testing 

MECHANICAL PROPERTIES 

      The result of the mechanical indices of the paper produced 

from Alkaline peroxide pulp of OPFB was graphically displayed 

in Fig 6 showing the error bar with standard error. Tensile test 

results reflect the intimate structure of paper and the properties of 

its Individual fibres. The dimensions and strength of the 

individual fibers, their arrangement, and the extent to which they 

are bonded to each other are all important factors contributing to 

test results. 

 

Fig 6: Mechanical strength of the OPFB pulp 
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      The result reflects the synergistic effect of the alkaline 

peroxide charge on the tensile index with time at higher 

concentration. The graph shows general increase in the tensile 

index with time. This is as a result of possibility of higher 

delignification and generation of hydrogen bonding which 

enhances the interfibre bonding as time increases. Tensile 

strength can also be influence by the mechanical abrasion of the 

impregnated fibre by the refining process, this is due to the 

generation of both internal and external fibrillations.   

      Among the factors affecting the Bursting strength is, degree 

of bonding, individual fibre bonding, individual fibre strength, 

fibre length and fibre coarseness (Foelkel, 2007). Like what is 

obtainable in tensile index the result reflects the synergistic effect 

of the alkaline peroxide charge on the burst index The trend 

agrees with the report by earlier researchers that the burst Index 

has good and positive correlation with the tensile and tear Index 

(Ramírez et al., 2009) . 

      Tearing resistance is an empirical property which is 

dependent upon fibre length and the bonding strength between 

the fibres. Tear strength depends on the interfibre bonding which 

depends on the strength of the hydrogen bonding in the paper 

formed. Wan Rosli and co-workers  (2004a) reported that tear 

index is a function of both fibre strength and fibre interbonding  

which indirectly is dependent on the degree of delignification; 

the more lignin is removed, the more hydrogen bonding can 

occur, hence the stronger is the paper. 

 

OPTICAL PROPERTIES 

 

Fig. 7:Graph of the Optical Properties of OPFB Pulp 

 
 

      Handsheets prepared from alkaline peroxide pulping are 

generally characterized by high brightness and opacity as shown 

in fig 7 displaying the error bar with standard error. The main 

effects of hydrogen peroxide and alkali charge on brightness 

(measured as ISO) is shown in Fig 7. The alkaline peroxide 

bleaching of non-wood fibres have been widely reported 

(Hosseinpour et al., 2014; Mustajoki et al., 2010; M. Y. Rosnah 

et al., 2010).The alkali  peroxide charge was the most influential 

factor in relation to the brightness of oil palm frond Rachis pulp 

which is in tandem with the earlier report(Wanrosli et al., 2005).  

The mechanism of alkaline peroxide brightness consists of four 

major kinetic steps which include: adsorption of alkaline 

peroxide intermediate to the pulp fibre walls; removal of 

chromophoric chemical reaction on the fibre wall; release of 

“light” organic products formed from the fibre wall; and 

oxidation chain reduction of the cleaved organic substances(Liu, 

2003). The brightness involve multiple cite mechanism. The 

mechanism involve the generation of very active intermediate 

namely:-  hydroxide anion and perhydroxyl radical (Fig. 4) 

which take part in the brightness mechanism. The  

generatedneuclophilichydroperoxide anion reacts with 

chromophoric substances in the cell-wall such as quinones, 

cinnamaldehyde, and ring-conjugated ketones in the lignin 

molecule converting them  to non chromophoric species during 

the alkaline solution(Dence, 1996; Pan et al., 1998). The reaction 

which is site specific occurs simultaneously to achieve the ISO 

brightness and is not reversible(Liu, 2003). . 

      The scattering coefficient of a pulp is a measure of surface 

area and fibre bonding. Higher surface area means higher level of 

unbounded fibres which translates to higher scattering 

coefficient. Larger surface area could be attributed to the 

presence of fine fibres which could contribute to large surface 

area if not bonded to the fibre.  Reduction in scattering 

coefficient is desirable for the improved bonding and strength 

properties. The general high opacity observed is an indication of 

good printability of the paper formed from the OPFB pulp. 

 

V. CONCLUSION 

      From this study, we found that the growth of the sap stained 

fungi which was Aspergillius flavus on the OPFB does not have 

significant adverse effect on the pulp and paper properties of the 

biomass. The physicochemical properties of the vascular bundles 

from the frond  of oil palm tree that deem fit to be used in 

papermaking are assessed and compared with other raw materials 

to see its viability. The initiative for total use of lignocellulosic 

oil palm biomass will definitely help in forest conservation and 

in building a sustainable future through effective environmental 

practices and solves the waste disposal crisis in oil palm growing 

countries. This information is necessary as it will help in 

encouraging the use of such biomass in pulp and paper 

industries. It is important to produce a pulp of acceptable 

brightness with a significant dissolution of lignin but a minimal 

degradation of cellulose. APP is aa high-yield pulping method, 

which is capable of producing   pulp of acceptable brightness 

with a significant dissolution of lignin and minimal degradation 

of cellulose. 
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Abstract- Various indigenous medicinal plants of Tublay, 

Benguet Province, Cordillera Administrative Region in the 

Philippines were subjected to phytochemical screening to 

determine the presence of natural products (secondary 

metabolites) i.e., alkaloids, steroids, anthraquinones, flavonoids, 

saponins, tannins and polyphenols, and cyanogenic glycosides 

which may be responsible for their therapeutic effects as claimed 

by the indigenous people. Extracts of fourteen (14) medicinal 

plants were utilized emp[loying the standard screening method 

(Guevarra, et al, 2005) for the detection of secondary 

metabolites.    This study was conceived in order to help in the 

advocacy of medical practitioners and the DOH Tublay in their 

health enhancement program. The preliminary phytochemical 

analysis of the 14 ethnomedicinal plants from Tublay, Benguet 

was done.  

      Qualitative phytochemical analysis of these plants confirms 

the presence of various phytochemicals like alkaloids, 

flavonoids, tannins, terpenoids, saponins, steroid, and glycosides 

in their methanolic leaf extracts. The present study dealt with 

highlighting of the phytochemicals with respect to the role of 

these plants in traditional medicinal system. 

 

Index Terms- medicinal plants; phytochemicals; ethnobotany 

 

I. INTRODUCTION 

ropical countries, like the Philippines, are abundant in 

natural and medicinal plants. Medicinal plants are now more 

focused than ever because they have the capability of producing 

many benefits to society indeed to mankind, especially in the line 

of medicine and pharmacology. The medicinal power of these 

plants lies in phytochemical constituents that cause definite 

pharmacological actions on the human body (Akinmoladun et al, 

2007). Phytochemical, natural compound occur in plants such as 

medicinal plants, vegetables and fruits that work with nutrients 

and fibers to act against diseases or more specifically to protect 

against diseases. The phytochemicals are grouped into two main 

categories (Krishnaiah et al, 2009) namely primary constituents 

which includes amino acids, common sugars, proteins and 

chlorophyll etc., and secondary constituents consisting of 

alkaloids, essential oils, flavonoids, tannins, terpenoids, saponins, 

phenolic compounds and others. (Krishnaiah et al, 2007; Edeoga 

et al, 2005). Majority of phytochemicals have been known to 

bear valuable therapeutic activities such as insecticidals (Kambu 

et al, 1982), antibacterial, antifungal (Lemos et al, 1990), 

anticonstipative (Ferdous et al, 1992), spasmolytic (Sontos et al, 

1998), antiplasmodic (Benoitvical et al, 2001) and antioxidant 

(Vardar-unlu et al, 2003) activities. The plants thus find their 

medicinal value due to respective phytochemical constituents 

they contain.  Many important plants and use extensively in 

pharmaceutical formulations and are also use by local 

practitioners for variety of human diseases. Hence the aim of this 

study was to determine qualitatively the phytochemical 

constituents to ascertain their uses in traditional medicine  and  

this  will serve  as baseline information for  the  ex-  situ  and  in  

situ conservation  of these plants  if  information  on  these plants 

are documented. 

       Recently the Department of Health (DOH) of the Philippines 

had increased their attention on the advocacy on the usage of 

medicinal herbs. The agency would like to heighten the 

knowledge and familiarity of the population on the plants, plant 

parts, and the medicinal uses of the plants.  One of the 

advocacies of DOH in Tublay is to increase the familiarization of 

the use of medicinal plants available in the municipality.  

       With the constant upsurge of the cost of synthetic medicine, 

readers should be equipped with the knowledge on alternative 

medicines for various ailments. This alternative remedy is in the 

form of using plants which are readily available in our 

surroundings or simply in our backyards. Therefore, the 

researchers today are emphasizing on evaluation and 

characterization of various plants and plant constituents against a 

number of diseases based on their traditional claims of the plants 

given by local residents.  Extraction of the bioactive plant 

constituents has always been a challenging task for the 

researchers. In this present research, an attempt has been made to 

qualitatively analyze the  phytochemical  components of the   

selected  medicinal  plants commonly  used  by  old folks  of  

Tublay.  

       The  study  was conducted  to identify  the  secondary  

metabolites  found in  these medicinal  plants using  standard 

protocols for  qualitative phytochemical screening. 

       Specifically,  this  study  aims  to find  out  the  link  

between  the  secondary  metabolites found in  the   plants vis-à-

vis the  ethnobotanical uses, increase  public awareness of  these  

medicinal plants  so  that   residents will  be encouraged  to  do  

in situ  and  ex  situ  conservation  of these plants.  Furthermore, 

this  phytochemical screening, a sequel of  the  survey  and  

listing  of  the  medicinal plants  of  Tublay,  Benguet,  was  

conducted  to  find  out  if  the  plants  being  used  as medicines  

have  the  secondary  metabolite associated with their use  based 

on the previous literature. 

T 
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       In this study, the locally identified medicinal plants based on 

the ethnobotanical study were analyzed for their phytochemical 

composition and their antibacterial property against common 

clinical pathogens was also evaluated. This baseline information 

will provide the basis for developing potential drugs from these 

plants.  

 

Table 1. Ethnobotanical survey of selected medicinal plants of Tublay, Benguet Province. 

HEALTH 

PROBLEM 

MEDICINAL 

PLANT 

PLANT PART/S 

USED 

PREPARATION 

Bladder 

inflammation 

Banaba Leaves The leaves are boiled in water 

Common 

colds 

Sambong  

 

Lantana  

Leaves  

  

Leaves  

Decoction  and infusion of the leaves 

Infusion of the leaves 

Constipation Akapulko 

 

 

 

 

 

 

Banaba 

 

 

Hagonoi 

 

Peday  

Leaves 

 

 

 

Seeds 

 

 

Bark, flowers,  

Leaves 

 

Flowers 

 

Bark /leaves 

The leaves are boiled in water for 15 minutes to 

make a decoction. 

 

The seeds are boiled in water 

 

The bark, flowers, or leaves are boiled in water 

 

Decoction  

 

Bark/leaves are boiled in water 

Cough Dolonitas 

 

 

 

Sambong               

Herb tops 

 

 

 

Leaves 

The herb tops are soaked in water to make an 

infusion 

 

Decoction of leaves 

Cystitis Banaba 

 

 

 

 

Leaves, flowers 

 

 

The leaves or the flowers  are boiled in water 

Diabetes Banaba Leaves, dried 

fruit 

The leaves or the dried fruit are boiled in water 

Diarrhea Banaba 

 

 

Makahiya 

 

 

 

 

 

 

Peday 

 

Bark 

 

 

Roots  

 

Dried plant 

 

 

 

 

Fresh leaves 

 

Bark 

 

 

The bark is boiled in water 

 

 

Decoction of leaves 

 

Decoction  

 

 

Boiled 30g of dried plant in a pint of water 

 

Boil  the fresh leaves 

 

300mL of water is added to 15grams of dried bark 

Decoction of the young leaves 

Difficulty of 

urination 

Banaba Leaves and 

flowers 

Leaves are boiled in water 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      174 

ISSN 2250-3153  

www.ijsrp.org 

Dysentery Peday Bark 300mL of water is added to 15grams of dried bark 

Fungal 

infection 

Akapulko 

 

 

 

 

Leaves 

 

 

 

 

The leaves are crushed to extract the juice 

 

 

 

Herpes Akapulko Leaves Extract the juice from the leaves 

Itchiness  Bengaw Rhizome Poultice from rhizome 

Kidney trouble Banaba 

 

Sambong 

Leaves 

 

Leaves  

Decoction of the leaves 

 

Decoction of leaves 

 

Malaria Peday Bark 300mL of water is added to 15grams of dried bark 

Mouth sores Banaba Flowers Extract milky sap from the flowers 

Mumps Makahiya 

 

  

 

 

Leaves 

  

 

 

 

 

Prepare a from crushed leaves 

 

 

 

Rheumatism Hagonoi 

 

 

 

Bengaw 

 

 

 

 

 

Leaves  

 

 

 

Rhizome vine or  

rhizome 

 

 

 

 

Decoction of the leaves 

 

 

 

Pound and roast cook 50g of the vine with 

rhizome of 3oz of coconut oil 

 

 

Ringworm Akapulko 

 

 

 

 

 

Leaves 

 

 

 

 

 

The leaves are crushed to extract juice  

 

Scabies  

Hagonoi 

 

Bengaw 

 

Leaves 

 

Leaves/ 

 rhizome  

Decoction of the leaves 

 

Pound any part of the plant 

Sinusitis Makahiya Fresh leaves Extract juice of the leaves  

Stomach 

ailment 

Banaba 

 

 

Agonoi  

 

Bengaw 

 

 

 

Sambong 

Roots 

 

 

Roots and leaves 

 

Leaves 

 

 

 

Leaves  

 

The roots are boiled in water 

 

Decoction 

 

The juice  

are extracted from leaves 

 

 

Boil 50 g of leaves in a pint of water 

Stomatitis Banaba 

 

 

 

Fruit or roots 

 

 

 

The fruit or the roots are boiled in water 

 

 

Toothache Lubigan/  dalaw Leaves Extract juice of the leaves 
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II. MATERIALS AND METHODS 

Collection and identification of plant materials 

       Healthy plant samples were collected from the mountain 

areas of Tublay, Benguet Province, Cordillera Administrative 

Region, Philippines between October to November 2011. The 

handbook on Medicinal Plants: A Guide to Alternative 

Medicines of Tublay, Benguet , a listing of medicinal plants 

found in the Municipality of Tublay was  the  basis  of selecting 

the plants used in the  phytochemical screening. 

 

Preparation of plant extracts  
       The leaves were air dried and crushed into small pieces 

using Mortar and Pestle and pulverized using an electric 

osterizer. Twenty grams of each of the pulverized plant materials 

were mixed with 100ml of solvent (methanol). The preparation 

of extracts was done as previously described by Guevara, et al 

(2005). The plant extracts were prepared and stored in a vial for 

further experimental procedures. 

       The plant roots were washed thoroughly with tap water and 

dried at room temperature for 20 days. The 40g of the powdered 

air-dried root sample was percolated in 100ml each of methanol 

for 7 days. The extract was filtered using a Whatman No. 1 filter 

paper. The organic solvent filtrates were concentrated in a water 

bath below 50
0
C. 

 

Qualitative analysis for phytochemical components 

       Collected plant samples that were identified to have 

medicinal properties were subjected to phytochemical screening. 

Five hundred milligrams of the dried methanolic extract was 

reconstituted in 10ml of methanol and it was subjected to 

preliminary phytochemical testing for the presence of different 

chemicals groups of compounds using standard methods. 

       All plant parts were extracted on the day of collection. The 

screening procedures were adapted from Guevara (2005). An 

extraction of each plant was prepared by macerating a known 

weight of the fresh plant material in an electric blender. Each 

extract was suction-filtered and the process repeated until all 

soluble compounds had been extracted, as judged by loss of 

colour of the filtrate. Extract from each plant part was evaporated 

to dryness in vacuo at about 45°C and further dried to a constant 

weight at the same temperature in a hot-air oven. A portion of the 

residue was used to test for plant constituents. 

       The test for alkaloids was carried out by subjecting 20g plant 

material in 5 ml 2M HCl, heated, filtered and 2 to 3 drops 

Dragendorff’s reagent was added. In the test for steroids, Keller-

Killiani (plant extract was added to acetic anhydrate plus H2SO4) 

and the Libermann-Burchard tests were employed by adding 3ml 

of FeCl3 and 10 ml dichhoromethane to portions of defatted plant 

material respectively. The presence of anthraquinones was also 

tested employing both the Borntrager’s and Modified 

Borntrager’s tests (5 grams of extract was added to 10 ml 

 

 

 

 

 

 

 

 

Urinary tract 

infection 

Banaba 

 

Peday  

Leaves  

 

trunk 

bark 

Boil leaves in water 

 

Decoction of bark or trunk 

 

 

Worm 

infestation 

Akapulko 

 

 

 

 

 

 

 

Banaba 

 

 

 

 

 

 

 

 

 

Pinya 

Dried seeds 

 

 

 

 

 

 

 

leaves 

 

 

Dried seeds 

 

 

 

 

 

 

Leaves 

 

 

 

Fruit 

Dries seeds of are cooked in frying pan w/out oil 

they are pulverized and mixed w/ 1 cup of milk or 

water 

The leaves are boiled in water 

1 cup pulverized dried seeds mixed with 1 cup of 

milk or water 

 

Decoction  of  leaves  is antihelminthic 

 

ripe 
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benzene, filtered and ammonia solution added). The presence of 

flavonoids was determined employing Bate-Smith and Metcalf 

method and Wilstatter “cyanidin” test (1% aluminium chloride 

solution in methanol concentrated HCl, magnesium turnings, and 

potassium hydroxide solution). 

       The extract was subjected to Froth test for the identification 

of saponin. Liebermann-Burchard test for unsaturated sterols. 

The tests for tannins and polyphenols were carried out by 

subjecting the plant extracts in Gelatin test and Ferric chloride 

test. Cyanogenic glycosides were identified by subjecting 2g 

extract in 10 ml sterile water with few drops of chloroform, and 

were filtered. Sodium picrate paper (modified) was added to the 

filtrate and heated to boiling. 

 

III. RESULTS AND DISCUSSION 

       Table 2 presents the results of the phytochemical screening 

of the methanolic extracts of the six medicinal plants. In the 

preliminary test (test for primary metabolites), proteins, 

carbohydrates, glycosides and tannins were detected in all plant 

extracts. All the plant extracts were found to have alkaloids 

except for …... Steroids were also detected in all plant samples. 

It was only in Acorus and Ananas extracts that anthraquinones 

were observed. Flavonoids were present in all extracts except in 

Ananas extracts which were absent in C. cainito, and A. 

heterophyllus. Saponins were also detected in all plant extracts. 

Notably, tannins were present in all extracts except in Peday 

.Cyanogenic glycosides were not detected in all plant extracts 

tested.  

 

 

Table 2: Phytochemical screening of secondary metabolites of plant extracts. 

 

Plant  Species Alkaloids 

Dragendorff’s  

test  and  its 

confirmatory  

tests 

 

Unsaturated 

Steroid 

(Leibermann-

Burchard test) 

 

2-

deoxysugars 

Keller-

(Killiani test) 

Anthraquinone 

(Bontrager’s  

test) 

 

Flavonoids 

( Bate-Smith 

&Metcalf  

test) 

Wilstatter 

Cyaniding  

test 

Tannins/ 

Polyphenols 

(Gelatin and 

FeCl3) 

 

Acorus  

gramineus 

(Bengaw) 

+ 

 

 

+ + + 

 

+ + + 

Ananas 

comosus  

(Pinya) 

- + + + - + + 

Andropogon 

citratus  

(Lemon  

grass) 

 

++ + + - + + + 

Annona 

muricata 

(Guyabano) 

++ + + _ + + + 

Blumea 

balsamifera  

(Subusob) 

 

+ + + _ + + + 

Cassia alata  

(Akapulko) 

 + + + + +  

Centella 

asiatica  

(Takip-kuhol)  

 

+ + + + + + + 

Echites 

scholaris  

(Peday) 

+ + 

 

 

+ _  

+ 

+ - 

Equisetum 

ramosissimum 

(Horse tail) 

 

++ + + _ + + + 

Lagerstroemia 

speciosa 

(Banaba) 

+ + + _ ++ + + 
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Lantana 

camara,  

(Bangbangsit) 

+ + + + + + ++ 

Solanum 

nigrum  

(Amti) 

 

++  

+ 

 

_ 

 

_ + + + 

Sanseveria 

trifasciata 

(Espada) 

+ + _ _ ++ + + 

Wedelia 

biflora  

(Hagonoi) 

+ + _ _ + 

 

+ + 

“+” indicative of presence of the phytochemical; “-“ indicates absence of phytochemical; ++ means abundant; + denotes average.  

 

 

 

Table 3.  Chemical basis 

 

Tests Reagents Positive result Principle involved 

Flavonoids 

1. Bate-Smith and Metcalf 

method 

 

2. Wilstatter “cyanidin test” 

 

Conc. HCl 

 

 

Conc. HCl & Mg turnings 

 

Strong red/ violet color 

 

 

Orange to red, crimson & 

magenta, green/blue 

 

-Presence of leucoanthocyanin 

 

-Reduction of magnesium 

metal 

-also used to detect gamma-

benzopyrone nucleus 

Steroids 

1. Keller-Killani test 

 

 

2. Lieberman Burchard 

 

FeCl3, H2SO4 

 

 

DCM, Na2SO4, acetic 

anhydride, H2SO4 

 

Reddish brown 

 

 

Blue to green, red, pink, 

purple, violet 

 

Presence of 2-deoxysugar 

 

Detect cholesterol/ unsaturated 

steroids 

-oxidation reaction of acetic 

anhydride on conc, sulfuric 

acid 

 

Alkaloids 

1. Dragendorff’s 

 

 

 

Dragendorff’s rgt. 

 

 

 

Orange ppt.  

 

 

 

Halogenation followed by 

complex reaction 

    

Saponin test 

1. Froth test 

 

 

 

 

H2O, gogo 

 

 

 

 

Honeycomb froth 

 

 

 

 

 

Yield soap-like foaming when 

agitated in aqueous sol’ns. 

 

 

 

 

Anthraquinone test 

1. Borntrager’s test 

 

 

2. Modified Borntrager’s test 

 

Benzene, ammonia sol’n. 

 

KCl, 5% hydrogen peroxide, 

acetic acid, benzene 

 

Red coloration 

 

 

Pink color 

 

 

 

 

Microsublimation of yellow 

crystals of anthraquinones react 

with KOH 
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Tannins 

1. Gelatin test 

 

 

2. FeCl3 test 

 

 

 

 

 

 

Gelatin, dist. H2O, NaCl 

 

FeCl3 

 

 

 

 

 

 

Formation of jelly ppt 

 

Blue –black (hydrolysable) 

Brownish-green (condensed/ 

nonhydrolysable) 

 

    

Tannins have a property to 

precipitate gelatin & heavy 

metals 

Phenols form a complex with 

Fe (III), which is intensely 

colored.  

 

    

 

 

 

 

Table 3.  Secondary  Metabolites  present  in  each plant and medicinal properties  vis-à-vis  the  

ehtnobotanical  uses 

 

Plant  Species Phytochemical  substances present  

and   

medicianl proeprties  of  the  

Bioactive  compounds  based on  

literature 

Ethnobotanical uses 

Family  Acoraceae 

SN:  Acorus 

gramineus 

CN:  Bengaw 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The embrocation of the vine or rhizome 

is beneficial in for rheumatic arthritis, 

lumbago, and leg pains. The rhizome is 

chewed to relieve toothache.  The 

crushed rhizome is employed as an 

insecticide and insectifuge.  

 The poultice of the plant is 

applied locally for inflammation and 

scabies.  

 The decoction of the dried 

plant is taken orally for the management 

of GIT disorders such as dyspepsia, 

gastritis, indigestion, diarrhea, and of 

asthma.  

 

 

Family:  Graminae 

SN:Andropogon 

citratus ,linn 

 DC 

CN:  Lemon Grass 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

An herbal medicine for stomachache for 

children. The oil, mixed with equal 

amounts of coconut oil, is used as a 

liniment for back pains, rheumatic 

complains, neuralgia, sprains and other 

painful afflictions. Decoction of leaves 

used as stomachic, diuretic, and 

refrigerant. In folk medicine, used to 

lower blood pressure and as anti-

inflammatory.. 

      It can used as sedative, for 

gastrointestinal maladies, and as 

febrifuge.   It can be used as a potion 

after childbirth.  In various folk 

medicinal use: oil used for cough, cold, 

rheumatism, back pain, bladder 

problems.  

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      179 

ISSN 2250-3153  

www.ijsrp.org 

      

 

 

Family  Bromeliaceae 

CN Ananas comosus 

Linn. 

CN;pinya 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The juice of the leaves and the ripe fruit 

possess antihelminthic properties. The 

juice of the ripe fruit is used as a diuretic 

and a mild laxative. It is also facilitates 

digestion.  The decoction of the  fresh 

young leaves is used to eradicate 

intestinal parasites.  

 

Family Annonaceae 

 

SN:Annona muricata 

Linn 

CN:guyabano 

 

Steroids, 2-deoxysugars, 

Flavonoids,  tannins and polyphenyls 

Alkaloid 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The  decoction  of  the  leaves  is taken 

in  as  tea which  is  believed to  prevent 

cancer 

Family  

SN:Cassia alata Linn 

CN: Akapulko  

 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The plant possesses anti-herpetic and 

anti-fungal properties. The fresh leaves 

are crushed and the juice is applied 

locally on the affected area to treat 

infections.  

 The decoction of the leaves is 

employed as a laxative. On the other 

hand, the leaves possess active 

principles with vermifuge properties. 

 

 

Famuly  

SN:Centella asiatica 

Linn 

CN:  Takip- Kuhol.  

 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrheal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

The plant can be useful in the treatment 

of skin diseases and chronic ulcers, 

elephantiasis  of the scrotum or legs, and 

inflammation. The decoction of the 

leaves is used  as a hot compress or as a 

foot bath in the treatment of eczema, 

Subsequently , the chopped leaves are 

applied  locally as a poultice and are left  

overnight  on the affected area. 

        The decoction of the plant  is used 

for the infection such as tonsilitis, 

pharyngitis , measles, dysentery, colds 

bronchitis and hepatitis. It is employed 

in the management of diarrhea, 
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antidiarrheal and anthelmintic hypertension and purulent 

inflammations. Likewise, the decoction 

is used as a diuretic and for urinary tract 

infection. 

 

 

Family   

 

SN:Equisetum 

ramosissimum 

CN: Puted-puted 

 

 

 

 

 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacterial,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

       Locals use the decoction of the  

fresh leaves is taken orally to manage 

difficulty in urination and other 

manifestations of kidney trouble. The 

decoction of the leaves and roots is 

employed to relieve “ pasma” 

 

 

Family 

SN:Blumea 

balsamifera (Linn.)   

CN:  Subusob 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

    The decoction of the leaves is 

employed as an aromatic bath for those 

recuperating from sickness, those who 

just gave birth, and those who are 

suffering from rheumatism. The poultice 

of the leaves is used for abscesses. 

The decoction of the roots and leaves 

are employed for fever and cystitis. The 

infusion or decoction of the leaves is 

administered to relieve colds and to 

facilitate expectoration of phlegm. 

Similarly, it is beneficial for spasms and 

diarrhea. 

          The infusion of the leaves is 

administered orally to induce 

perspiration which is significant in the 

management of catarrhal bronchitis. The 

plant is used in the preparation of an 

antiseptic lotion which is beneficial for 

varicose ulcers. The decoction of the 

leaves is used for kidney trouble as 

manifested by painful and scanty 

urination. Also, it is employed for 

relieving cough.  

Family 

SN:Echites scholaris 

Linn. 

CN:  Peday, Tuday 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

         Trunk bark possesses astringent 

and anthelminthic properties. It has also 

been used in the treatment of diarrhea 

and dysentery and in several cases of 

malarial fever. It is exhibits both tonic 

and restorative action.  

          The decoction of the trunk bark is 

commonly employed as a urinary 

antiseptic in the treatment of UTI and as 

an antimalarial agent in the management 

of malaria. The locals also employ it in 

the management of diarrhea. Some 

locals also administer the decoction of 

the bark to newborns who cannot 

defecate. 
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Family 

 

CN:Lagerstroemia 

speciosa Linn. 

CN:  Banaba 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The roots are beneficial remedy for 

several stomach ailments. The decoction 

of the leaves is employed for diabetes. 

Likewise, it is administered orally for its 

diuretic and purgative effects. 

The decoction of the old leaves and 

dried fruit is useful for diabetes. The old 

leaves and the ripe fruit are preferred 

due to its greater glucose-lowering 

effect. The same effect is seen in the 

young leaves and flowers. On the other 

hand, no glucose-lowering effect is 

observed from the wood although a very 

minute effect is seen on the bark. 

A decoction made from 20 g of the dried 

old leaves or dried fruit in 100 mL of 

water is established to exert an effect 

equivalent to that of 6 to 7.7 units of 

insulin.  

The decoction of the bark is taken orally 

to treat diarrhea. 

The decoction of the fruits or roots is 

used as a mouthwash for stomatitis. 

The decoction of the leaves and flowers 

is used to induce urination. 

The decoction or infusion of the leaves 

is employed for bladder and kidney 

inflammation, dysuria, and other urinary 

dysfunctions. The bark, flowers, and 

leaves are employed to promote bowel 

movements. The locals apply the milky 

sap of the flower on the affected area to 

relieve mouth sores. 

The decoction of the leaves is employed 

to treat urinary tract infection.  

 

 

Family  

SN:Lantana camara 

Linn 

CN:  

Bangbangsit/lantana 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

The aromatic infusion of the leaves and 

flowering tops are commonly employed 

to reduce fever and induce perspiration 

or sweating. The tincture of bark is 

utilized as a tonic. The decoction of the 

fresh roots is administered as a 

mouthwash to relieve toothache. Also, 

the decoction of the leaves and the fruits 

is employed to bathe wounds, cuts, 

ulcers, eczema, and other skin diseases. 

The concentrated decoction of the leaves 

is orally administered for the treatment 

of snakebites as the poultice of the 

leaves is directly applied to the wound.  

     The pounded leaves are employed to 

relieve swellings while the liniment or 

oil extract is used for rheumatism.  
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Family 

 

SN:Solanum nigrum 

Linn. 

CN:Amti 

 

 

 

 Steroids/ 2-deoxysugars are  

antimicrobial 

andantidiarrhoeal 

 

 Anthraquinones are 

antimicrobial 

 

 Flavonoids are antidiarrheal  

and  antibacteria,   

 

 tannins and polyphenyls are 

antimicrobial antidiarrheal 

and antihelminthic 

 

 Alkaloids  are antimicrobial , 

antidiarrhoeal and 

anthelmintic 

The decoction of the dried or fresh plant 

is employed in the treatment of 

difficulty in urination, lymphatic 

obstruction, leucorrhea, eczema and 

furuncle infections, skin eczema, cold 

and fever, throat pain, and cough. 

      The decoction of the leaves or the 

poultice of the plant is administered 

locally for the relief of skin ulcers, 

wounds, and irritations. The decoction 

of the fresh leaves is employed as an 

antibiotic in the in the management of 

various infections. 

 

Family  Dracaeneae 

 

SN:Sanseveria 

trifasciata 

CN: Espada,Mother’s 

in law tongue 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

• •Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

 

Poultice can  be employed in  wounds 

Family Asteraceae 

SN:Wedelia biflora 

Linn. 

CN:  hagonoi 

 

 

•Steroids/ 2-deoxysugars are  

antimicrobial andantidiarrhoeal 

 

•Anthraquinones are antimicrobial 

 

•Flavonoids are antidiarrheal  and  

antibacteria,   

 

•tannins and polyphenyls are 

antimicrobial antidiarrheal and 

antihelminthic 

 

•Alkaloids  are antimicrobial , 

antidiarrheal and anthelmintic 

Poultice  is applied  to  wounds   

 

Decoction  is used is  also  used  to  

bathe  dogs  with  skin  dieeases 

 

 

 

IV. CONCLUSION 

        In this study, although there are variations in the chemical 

constituents, the six medicinal plants tested are potential 

antimicrobial agents. Characterization and isolation of the active 

chemical components possessed by these traditional plants for 

further study may lead to the development of a potential drug 

that may treat various kinds of infections and may lead to full 

utilization by the local community. The results of this study may 

also be of commercial interest to research institutes and 

pharmaceutical industries in the development of new dugs. 
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Abstract- There is a wide spread assumption that most people 

know their rights in Zimbabwean communities. This is evident 

when people are confronted with situations they perceive to be 

oppressive, it is not uncommon to hear them saying ‘You cannot 

do this to us, we know our rights very well’. Despite this 

clamoring about human rights, many violations occur with a lot 

of people failing to claim their rights. The purpose of this study 

was to investigate the perceptions of the Gokwe central 

community towards the causes of human rights violations in the 

area. The main focus was on how people react when their rights 

are violated. A descriptive research paradigm was adopted. A 

stratified sampling procedure which included teachers, 

community leaders, school pupils and ordinary community 

people was used to come up with a sample 60 respondents from 

Gokwe central community. The study established that lack of 

human rights education has led to the violations of human rights 

in the community. The study also found that human rights are 

violated because people are afraid to report cases of human rights 

violations because they feel they don’t have adequate protection 

from authorities. Lack of resources to pursue justice was also 

found to be the main cause of human rights violations in the 

community. This study highlights the urgency for the provision 

of human rights education to all stakeholders in the community 

through intensive workshops and open platforms in which the 

government and non-governmental organizations will be playing 

a complementary role. Human rights education must get much 

attention from primary schools up to tertiary level. Paralegal 

training for the community members was also highlighted as this 

will see community members being able to pursue justice. 

 

Index Terms- human rights; violations; community 

 

I. INTRODUCTION 

okwe Central community is going through a host of 

humanitarian problems. This has seen perpetual violations 

of human rights becoming one of the major ills in the 

community. Stemming from the socio-economic and political 

aspects, lack of human rights education has a great bearing on the 

misperceptions or lack of an in-depth philosophical perception of 

what human rights are. International efforts on human rights 

issues has not sufficiently steered the government of Zimbabwe 

and in turn the Gokwe central community into improving the 

human rights record. Political polarization has brought mayhem 

to the community especially during election campaign periods. 

During these periods local and international print and electronic 

media were awash with reports of human rights violations. 

Besides human rights violations associated with party politics, 

there is an increase in domestic violence and child abuse. Land 

disputes are also on the increase with two cases resulting in 

deaths(CCJP Newsletter June, 2010).This scenario has motivated 

the researcher to find out what really precipitates these human 

rights abuses in a community where there are human rights 

organizations  conducting  awareness campaign  programmes. 

 

II. CONCEPTUAL FRAMEWORK 

Human rights 

       The concept of human rights is reflected in many cultures, 

religions and philosophy.  The human rights violations are 

detrimental to human development.  Human rights instruments, 

organizations and institutions are in place to protect fundamental 

rights. It is imperative to have an in depth understanding of the 

concept before finding out how human rights are violated and the 

causes of these violations 

 

Philosophical understanding of human rights 

       In many cases there is a gross misinterpretation in the notion 

of human rights.  From the layman’s view, rights may be 

perceived to be personal to the individual.  The understanding is 

however superficial hence it is therefore imperative that an in-

depth understanding of human rights must be explored.  A right 

is in fact a faculty of a free and rational human being (CCJP 

Newsletter 1, 2006).  It is imprinted by nature on his/her heart 

(inalienable).  The faculty is personal and precious, no one must 

interfere with it.  As an innate disposition a right is an inner 

imperative, something an individual must have because it is 

his/hers. 

       Rights cannot be given to us by any secular power, 

institution or government (Human Rights Newsletter 26, 2002).  

It therefore means that no one may take or remove one’s right.  

Rights are not peculiar to a certain group of people, they are 

universal.  The Universal Declaration of Human Rights (UDHR) 

Article 2 aptly defines human rights as universal right or claims, 

something which all people, everywhere at all time are entitled 

to, simply because they are human. 

       A right exists for a good end.  We have no right to evil.  A 

right is not genuine if, in its expression, a bad end results (Maura 

and Sakala, 1998).  It is however critical to note that rights are 

not absolute.  Rights bring corresponding duties and 

responsibilities (Starkey, 1991).  These rights are relational, that 

is, if I have rights, others have the same rights too.  This 

therefore leads to the understating that my rights must not 

interfere with (or block) the rights of other intelligent beings. The 

state has the major responsibility of creating a good atmosphere 

for human rights to be observed.  Through this , the state will 

G  
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foster self development, education in its citizens, truth seeking 

activities and self expressiveness which all relates to the end 

which human rights aim at achieving, that is, to experience the 

fullness of life (Tomaseuski 1993). 

 

Human rights and related concepts. 

       We can hardly talk about human rights without a mention of 

come fundamental concepts.  Human rights are compatible with 

freedom, democracy and justice.  Hence the concepts have a 

great bearing in this study.  For instance, political violence which 

is mostly reported during election campaign period in the 

community is a restriction to freedom of speech/expression and 

association.  This also account for cases of domestic violence and 

child abuse.  A bid to pursue freedom and justice may fuel 

domestic violence and lack of freedom may lead to child abuse. 

By and large, without freedom, democracy will remain elusive 

and justice will not be realized hence human rights will not be a 

practical concept.  It is therefore essential to look closely at these 

concepts from scholarly work so that an in-depth understanding 

of human rights is enhanced. 

 

Freedom 

       Freedom is realizing that what is inside us, outside 

(Nyamakura 2000).  This means being able to realize one’s 

potential, realizing peace, happiness, love, creativity, 

participation, independence and spirituality.  In a research on 

freedom carried out by the Africa Community Publishing  and 

Development Trust (2006) in Gokwe North, Matobo and 

Masvingo district, most respondents felt that they  are free when 

they have  enough food, water, shelter, warmth and comfort.  

Some felt free when there were accorded the opportunity to 

choose their own development programmes. Others felt free 

when their rights were observed, were able to use their talents for 

the benefit of the nation.  Most crucial in the concept of freedom 

is freedom of expression.  

       Freedom of expression is the absence of unnecessary 

restrictions, thus telling the truth without fear, speaking out 

without harassment (Nyamakura 2000).  The ACPDT (2006) 

observes that freedom is the invisible fiber that binds relations 

together.  Freedom is a very important concept as it promotes 

basic human rights, it removes fear and boosts confidence.  

When people are free to express themselves, mutual trust is built 

and also positive relationships are enhanced leading to peace.  

Freedom of expression brings with it accountable leaders who 

use persuasion rather than force.  This in-turn provides the 

cornerstone on which a democratic and prosperous society is 

built (Starkey 1991).  This therefore means that the promotion of 

freedom in the society is compatible with the fostering of human 

rights and the merits which are accompanied by the free society 

(some of which are mentioned above) and this will see the 

positive results of promoting human rights in our society and in 

the area understudy in particular. 

 

Democracy 

       Democracy has its roots in the Greek City States.  It is made 

up of two Greek Words, Demos meaning people and Kratos 

meaning rule.  It therefore means the rule of the people.  During 

that time, the entire population participated directly in 

government decisions of the city state (Babarinde, 1994).  

Democracy therefore entails the full participation of all citizens 

in political, economic, social and cultural decision making 

through appropriate laws, policies, institutions, processes and 

attitudes, in a way which promotes equality, growth of 

individuals and well being (Babarinde, 1994).  In addition, a 

democratic process is not violent, it is based on respecting the 

dignity and rights of each human being and it is used as power in 

the positive sense that is, enabling people to achieve their chosen 

goals through persuasion and effective organization (Otubanjo, 

1992).  

       The most inspiring example of classical participatory 

democracy is the Greek City State of Athens about 500BC.  All 

citizens participated directly in governance by carrying out 

legislative and judicial functions (Boyd 1966).  The most 

relevant feature of classical democracy for us is the active 

participation of citizens, shared leadership and the control of 

executive power.  This saw Athens flourishing as individual 

potentials were given a fertile ground to manifest.  Equality of 

citizens meant human rights were observed.  So can we say 

classical participatory democracy can be a panacea to day today 

violations of human rights in many parts of the world?  Can our 

quality of life take a new turn through classical democracy? 

       We must however take cognizance of the weaknesses of 

classical democracies as this may also reflect the flaws in 

democracy today.  Women and slaves were not considered as 

citizens and had no political rights (Stumpf, 1989).  This meant 

some groups of people had their rights violated.  This can also be 

reflected in many societies today, the marginalized people, for 

instance, poor are excluded from decision making, and they have 

a sense of inferiority and despair.  In an ACPDT (2006) research 

on the effects of poverty some respondents describes the internal 

effect of poverty: 

       Other people do not listen to you, they toss you around.  You 

accept this, as you are afraid of giving offence. 

       We must also note that, classical participatory democracy 

was only suitable for a small area like a city state.  It is also 

important to note that citizens could be influenced by skilled 

orators to make unwise decisions.  A case in point is the 

Athenians who sentenced Socrates (469 – 399BC) one of the 

greatest philosophers of all time to death for heresy and 

subverting the minds of the young.  These flaws in democracy 

may be found militating against democratic principles and human 

rights practices in Zimbabwe and in the area under study. 

       Acknowledging the liberal ideas of political equity and 

respect for human dignity, Karl Marx (1818-1883) recognized 

that democracy was not possible under capitalism as capitalism 

leads to huge inequalities and restrictions on freedom.  He 

emphasized that for democracy to work, citizens have to be equal 

economically as well as politically without any divisions based 

on class (Kneller, 1984).  A classless society has however 

remained an illusion.  According to Marx, as long as people fall 

into classes, the concept of democracy cannot be determined.  

This notion can help explain the prevalence of human rights 

violations in states which claim to be democratic.  This is what 

ACPDT (2006) refers to as ‘distorted democracy’.  In this 

situation children grow up in authoritarian families and later on 

become either dominant or submissive and therefore unprepared 

for democracy. 
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       Commenting on problems in relation to democracy Gandhi 

in Settel (1985; 162) says: 

       Democracy is a great institution and therefore is liable to be 

greatly abused.  The remedy therefore is not the avoidance of 

democracy but reduction of the possibility of abuse to the 

minimum. 

       This therefore means that although there are flaws in 

democracy from classical time to the present day, the solution 

lies in a close check on these shortcomings with an aim of 

minimizing them so that, the dignity of the human person may be 

realized. 

 

Justice 

       According to Rawls (1971) justice implies fairness.  

Morrison (1999) sees the essence of justice down from three 

maxims: that is, justice is giving and getting what is deserved: 

justice lies in the rights being observed and justice implies that 

the needs of each are met through the contribution of each 

according to ability.  Justice therefore refers to the quality of 

being just, quality of rightness and fairness.  The concept of 

justice, just like democracy can be traced back from the classical 

time.  Kant’s transcendental idealism impacted strongly on 

theories of justice.  Thus the emerging of human rights in 

Western Societies historically stemmed from people thinking 

beyond the limits of their cultural norms in order to establish just 

institutions and governments (Starkey, 1991).  Kant’s categorical 

imperative puts straight the concept of justice and human rights, 

‘Acts that what you do becomes the universal good’. 

Justice is compatible with democracy and freedom and human 

rights as it removes fear and accommodates everyone into 

decision making and the best of the community’s developmental 

potential can be tapped resulting in a high quality of life in the 

community. 

 

Reflection of human rights from philosophers. 

       The idea of human rights can be traced back from the Greek 

City States.  There were rights accorded to all citizens, for 

instance, the word ‘isogoria’ was used for equal freedom of 

speech.  The word ‘isonomia’ was used to mean equality before 

the law.  Aristotle (384 – 322) treated natural rights as political 

rights among fellow citizens.  Stoic philosophers (300BC – 

200AD) promoted the principle of liberty equality and 

brotherhood.  Thomas Hobbes (1651) published his book 

Leviathan in which he regarded the right to life as fundamental.  

John Locke (1688) wrote of the rights to life, liberty and 

property.  In this scholastic philosophy, Thomas Aquinas (1225 – 

1274) upheld the right of believers to follow their conscience in 

religious matters.  William of Ockam (1285 – 1347) claimed 

freedom of property (or those things necessary for a minimum 

standard of living) as inalienable human rights on account of the 

dignity of the human person. 

 

Reflection of human rights in religion 

       Literature gives evidence of great support of the idea of 

human rights in the world’s biggest religions.  In African 

traditional religion a person earns respect just because he or she 

is a human being (Tiberondwa 1998), nothing can substitute 

humanity.  Early Christian thinkers, Tertullian and Lactantius (4
th

 

AD) argued for the freedom to choose one’s religion and against 

state interference in religious matters.  In addition to this age 

long support for freedom, the Old and the New Testaments 

proclaim the dignity of the human being due to their creation in 

the image and likeness of God.  Most religions are guided by 

golden rule which reflects the dignity of the human person.  For 

instance, Christianity says: in everything, do to others as you 

would have them do to you, for this is the law of prophets 

(Mathew 7:12).  Buddhism says: Hurt not others in ways that you 

yourself would find hurtful (Udana Varga 5, 18).  Islam: No one 

of you is a believer until he desires for his brother that which he 

desires for himself (Sunnah).  Judaism: what is hurtful to you do 

not to you fellowmen.  Taoism: regard your neighbour’s gain as 

your own gain, and your neighbour’s loss as your loss.  The area 

understudy is Christian dominated, one would be left wondering 

if truly Christian ethics are adhered to as human rights are 

grossly violated. 

 

International human rights instruments 

       Notwithstanding the emphasis of human rights by 

philosophers and the reflection of these rights by different 

religions, continual abuse of these rights by individuals, 

institutions and government which are expected to be custodians, 

is witnessed.  The mass killings of human beings during the First 

World War informed the formation of the League of Nations 

(LON) and subsequently the United Nations (UN) after the 

Second World War when mass killings occurred because of the 

arrogance of the Nazi’s under Hitler.  The UN in turn gave birth 

to a very important human rights instrument, the UDHR in 

December 1948.  The General Assembly proclaims this UDHR 

as a common standard of development for all people and all 

nations to the end that every individual and every organ of 

society keeping this Declaration constantly in mind shall strive 

by teaching and education to promote respect for the rights and 

freedom and by progressive measure, national and international, 

to secure their universal and effective recognition and absence, 

both among the people of member states themselves and among 

the peoples territories under jurisdiction. The African Charter 

(Banjul Charter) on Human Rights was formed reflecting the UN 

system dealing with universal human rights in an African 

context.  The Charter contains articles on people’s rights, 

freedom, security and development.  These instruments reflect 

the need for the respect of the human person without 

discrimination on racial lines.  In response to violence and 

human rights   violation mostly during election time the Southern 

Africa Development Community (SADC) came out with some 

principles guiding democratic elections.  Freedom of association 

is stressed as one of the major principle.  It is unfortunate that 

that some governments who are signatories to these principles 

were quick to craft some statutes which water down these 

principles in their own land.  Zimbabwe crafted the Public Order 

Security Act ( POSA) and the Access Information and Privacy 

Act (AIPPA) which renders these principles null and void.  

Going through literature, one may be compelled to think that the 

issues of human rights   violations were put to an end.  This 

however is far from reality.  Are states signing for these 

instruments for different agendas?  Maybe some of these 

instruments are not legally binding hence they can be closely 

manipulated by institutions. 
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A Legal understanding of human rights   

       For an organization to come out with a product of high 

quality and to achieve high success in its goals, it has to come up 

with a constitution which includes aspects which are agreed upon 

by stakeholders to be driving forces in development.  Countries 

cannot operate without constitutions.  The Zimbabwean 

constitution chapter three guarantees the rights of individual 

citizens.  The constitution is the supreme state law which must 

not be tempered with unless it is absolutely necessary.  Through 

the Zimbabwean constitution every person is entitled to the 

fundamental rights and freedoms and it is the duty of every 

person to respect and abide by the constitution of Zimbabwe.  

The provision of the Bill of Rights protects those rights and 

freedoms subject to such limitations on that protection as 

specified under each right and freedom.  If the fundamental 

rights in the constitution are violated or are about to be violated, 

one is greatly encouraged to apply to the Supreme Court.  The 

constitution chapter three contains rights which were derived 

from the UDHR and subsequently the African Charter and 

looking at the constitution as the supreme law makes the whole 

issue of human rights   legally binding. 

       Given this scenario, it is expected that the human rights be 

minimal and citizens of Zimbabwe in general and the area under 

study in particular should be realizing their potentials in a 

conducive environment fostering development in the country.  

On the contrary the fundamental rights and freedoms remain an 

illusion.  May be people need to get an awareness of the 

constitution so that they can claim their rights when they are 

violated.  If they know that human rights   are legally binding 

why then are they being abused wantonly? 

 

Civil education and human rights   

       In a research carried by the ACPDT (2006) on understanding 

of civic education, respondents summarized Civic education as 

the study of freedom and how to exercise rights.  Civic education 

can also be defined as the study of how a country can be 

organized (socially, economically and politically) to promote the 

well being of its citizens (Ake, 1992).Lack of Civic education 

was found to the major cause of moral decadence and 

underdevelopment as citizens do not know their rights and 

responsibilities leading to human rights violations and 

suppression of developmental potential (Nziramasanga, 1999).  

Despite the voter education programmes which mostly surface 

towards election time, do we have some civic education 

programmes in Gokwe Central Community? 

       Civic education on a national level was greatly facilitated by 

the formation of the Civic education network (CIVNET).  

CIVNET grew out of the Church/NGO voter education project in 

1994 with co-founder members being CCJP, Legal Resources 

Foundation (LRF), Zimbabwe Council of Churches (ZCC), 

Zimbabwe Human Rights Association (Zimrights) and Edwina 

Spicer Production (ESP).  each agency contributes its particular 

expertise.  CIVNET is organized through provincial committees 

with provincial officers connected to civic activities in every 

district and many wards (ACPDT, 2006).  The vision and 

mission of CIVNET is being the catalyst for responsible 

citizenship in an environment of sustainable development in 

Zimbabwe. 

       ACPDT through its community publishing concept from 

1995 – 2005 has seen democracy through Civic education.  This 

included carrying out Civic education, research, developing 

participatory methods and processes of Civic education helping 

to set up civic network voter education, constitutional debate and 

producing civic education materials.  The community publishing 

was greatly inspired by Socrates who understood education as to 

‘lead out’.  The concept was aimed at leading out people out of 

darkness to light (knowing their rights).  This would in turn give 

a basis for community development.  As we learnt from classical 

literature leading people to light may be dangerous.  Socrates 

was sentenced to death for that, so challenges are expected in this 

endeavor.   

       One driving force behind the concept of community 

publishing was the idea of the Brazilian Educator, Paulo Freire.  

He believed that the purpose of education is radical 

transformation (Kneller 1984).  He found a way of breaking 

through the apathy of the oppressed by basing on generative 

themes: the issues communities feel strongly about.  These 

themes included democracy, freedom and justice which are all 

human rights concepts.  These presented creatively to learners in 

a way that helps them analyze their problems and action to solve 

them.  The key principle of Freire’s education include dialogue 

between participants and facilitator as equals, working with 

people, not for them and linking reflection to action.  This is a 

move from what Freire terms domesticating (helping people to fit 

obediently into society led by a dominant group) education to a 

liberating (enabling people to become critical, creative and free 

to transform a society) education.  Through this concept, cultural 

barriers are broken, people will realize that they all have the 

same dignity as members of the human race.  They should enjoy 

thinking without fear of victimization.  They will claim their 

rights when violated.  It seems the community publishing 

concept did not cover much ground in the area understudy.  The 

impact in the area should be reflected by the change in behavior. 

       This concept of human rights   built on a very strong 

philosophy must be seen to be producing positive results.  

Babarinde and Ogunyeni (1992) note that during times of 

economic, social and political crisis, many people became afraid 

and passive.  Apathy becomes widespread prolonging a situation 

of injustice.  This will greatly militate against development as 

potentially fruitful ideas are suppressed.  During election time, 

Gokwe Central Community has been gripped by fear and human 

rights   are left on the mercy of politically powerful.  A legacy of 

fear is left in people after elections, the poor suffer from the lack 

of basic necessities like food and shelter and this makes them 

more vulnerable to human rights   abuses. 

 

Ethical education and human rights   

       Human rights   have a lot to do with education, thus knowing 

good and bad.  This leads us to ask the question that confronted 

Socrates and the sophists in classical time: can arête (virtue) be 

taught?  This question is still very important in philosophy of 

education and even more so for those who undertake the task of 

educating for democracy in places where democracy has been 

overthrown, forgotten in practice or never existed. (Navarro, 

1998).  A recent attempt to answer the classical question was 

through a research carried out by Navarro (1998) on extreme 

poverty and ignorance of many people in Chile together with the 
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many unresolved and unpunished crimes against human rights 

committed during the military regime. She thinks of ethical 

education as a way of championing human rights   and 

democracy. 

       Navarro (1998) had to grapple with many questions: Can 

something of this kind be taught?  Who had been teachers of the 

man who tortured and murdered their fellow human beings?  

What kind of ethical education did they offer?  Why didn’t it 

work?  Focusing on these questions may give us an insight on the 

causes of human rights violations in Zimbabwe in general and in 

the area understudy.  The research hypothesized that probably the 

man who tortured their fellow human beings received an 

indoctrinating ethical education based on unquestioned 

traditional or religious beliefs that they later abandoned.  

Acknowledging the weakness of ethical education based on 

indoctrination, Tugendhat (1994) had a view that ethical 

education has to be approached in a dialogical way.  This means 

that future citizens can and should be helped in finding reasons 

for taking the decision in favour of morality, but these reasons 

should appeal to freedom and rationality and not to the authority 

of religious and traditional beliefs.  Navarro (1998) suggested 

some moral questions to be asked in a dialogue like: How would 

you like it if someone did this to you?  These questions would be 

asked children and would help them understand the rather 

complex argument: if you do not like to be treated badly, you 

should suppose that no one likes it, and if you expect others not 

to treat you in a way you do not like, you should not treat them as 

you would not like to be treated yourself.  Is the ethical education 

we get in Zimbabwe appeal to freedom and rationality?  Can we 

say the type of ethical education we get in Gokwe Central 

Community contributes to the high incidence of human rights 

violations? 

 

The role of human rights non governmental organizations 

       Notwithstanding the human rights   instruments and laws 

protecting human rights, abuses continue to be witnessed.  This 

scenario gave birth to some human rights   Non-Governmental 

Organizations (NGOs).  The Amnesty International is one of 

these human rights   NGOs to emerge because of increasing 

cases of degrading treatment of humans (Human Rights 

Newsletter no. 22/2007).  Its main duty is to monitor and 

investigate torture, cruel, human treatment and prison conditions.  

Amnesty International asserts that, no one has an inborn ability 

to torture someone or treat someone in a degrading manner. The 

human rights   NGO Forum believes that human rights   

violations are perpetrated by some important institutions like 

government to further political interests (Human Rights 

Newsletter 22/2007).  So what can be done to such institutions 

taking into cognizance that that they have included human rights 

issues into to their constitutions?  Facing this challenge, is 

Amnesty International living up to expectation or is pursuing a 

different agenda altogether? 

       A lot of violence rocking Southern Africa led to the 

formation of yet another organization called Amani Trust in 

1990.  Amani is a Swahili word for peace.  This organization is 

leading in writing about violations of human rights   in different 

countries including Zimbabwe.  With these organizations, one 

would be tempted not to believe that human rights   abuse is rife 

in Zimbabwe and in the area under study.  It is therefore critical 

to examine how these organizations function and find their 

limitations in executing their duties. 

 

Human rights and poverty 

       The effect of poverty is devastating and harms the whole 

society, even from high income groups.  The ACPDT (2006) 

cites passivity, apathy, dependency, out breaks of violence, a 

sense of inferiority and despair as effects of poverty. 

Respondents from a research on poverty by UNDP (2002) said 

that the most painful, yet least visible effect is internal 

oppression.  The characteristics of internal oppression were cited 

as: having no sense of one’s own value, being very shy, silent, 

and afraid, isolated, despairing, ignored and controlled. In 

ACPDT (2003) publication, respondents described the internal 

effects of poverty: 

       Poverty robes people’s minds. It takes away one’s voice and 

freedom. Poverty kills humanity. By living                 like a slave 

one begins to think like a slave. 

       The state of poverty and human rights can be likened to 

Plato’s allegory of the cave, the poor are those in great darkness 

and it’s difficult for them to see light. One who wants to bring 

light may risk death because those (poor) who are used to 

darkness cannot readily accept light. 

 

Related studies on human rights 

       The research carried by UNESCO (2000) in Southern Africa 

found out that human rights are mainly violated because people 

are unaware of their rights. The need for human rights education 

was realized. This propelled the operationalisation of human 

rights and democracy in 2001.This is a sub regional pilot project 

being implemented in Mozambique, Namibia and Zimbabwe. 

This is an intervention measure to promote the teaching of 

human rights and democracy value concepts and issues as part of 

school curriculum in selected carrier subjects. Though this 

research recommends the education of the children as the main 

solution to human rights violation, it fails to recognize that 

people out of school are also found to be the main perpetrators of 

human rights abuses. 

       In a research carried out by Maura and Sakala (1998), human 

rights abuses were found to be perpetrated on people who do not 

know their rights, hence the recommendation of human rights 

education on all people. Maura and Sakala(1998) assert: 

       People who know their rights are better placed to claim them 

when they are violated and they are also likely to respect other 

people. 

       As the above literature reveals, the concept of human rights 

cuts across ages, cultures, religions and institutions. This in 

recognition of the fact that human rights lay a standard for the 

development of life worth living. To safeguard the development 

of high quality life, many human rights instruments and 

organizations are in place to make checks and balances. The 

main thrust is to find out the limitations inherent in human rights 

instruments,organizations,institutions which are custodians of 

human rights so that human rights violations are minimized 

hence improving the quality of life.   

 

Statement of the problem 

       There are three organizations carrying out awareness 

campaigns on human rights in Gokwe central community. 
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Despite the efforts from these organizations, there is a wanton 

violation of human rights. It is from this background that this 

study sought to find out the perceptions of the Gokwe central 

community towards the causes of human rights violations. The 

main focus is how they perceive human rights and the course of 

action to pursue when their rights are violated. 

 

Research question 

       The following research question guided the study: What are 

the perceptions of the Gokwe central community towards the 

causes of human rights violations? 

Against this background the following questions need to be 

addressed. 

       1. Which human rights programmes are in Gokwe central 

community? 

       2. What is the people’s understanding of human rights? 

       3. What are the causes of human rights violations in the 

area? 

       4. What quality of life can people have through observing 

human rights? 

       5. How can human rights violations be prevented or 

minimized? 

 

III. METHODOLOGY 

Research design 

       The descriptive survey was used for this study. It was 

qualitative as it sought to find perceptions of community 

members on human rights violations through the use of open 

ended questionnaires, observation, semi-structured interviews 

and document analysis. 

 

Sampling procedure 

       A sample was drawn from a four strata population 

comprising non recipients of human rights education, recipients 

of human rights education, human rights educators and 

community leaders. A  stratified sampling technique was used 

there by making the sample representative of the population.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             

Findings and Discussions 
       This study found that human rights are grossly violated due 

to the lack of human rights education. Although there are some 

organizations raising awaress campaigns on human rights, 

inherent weaknesses in the human rights delivery system that 

makes it difficult for organizations to achieve their objectives. In 

most cases these organizations  depend  on ‘ one off  ‘ event 

workshops such that people will be left without an in depth 

understanding of human rights as a lot of content is compressed  

leading to the loss of the whole essence of the workshop. In this 

situation follow up workshops would be essential for participants 

to have in-depth knowledge of human rights. It was however 

revealed that these follow up workshops were difficult to come 

by. The study also revealed that the human rights organizations 

fail in their endeavor to safeguard human rights violations 

because they do not have an enforcement power. They only pass 

information without some corrective or punitive powers to deter 

would be perpetrators. In this light the weaknesses inherent in 

human rights organizations give a way to perpetual violations in 

the area. The study also revealed that rampant materialism and 

greedy has triggered corruption which is a fertile ground for 

human rights violations. It was also revealed that the government 

and non-governmental organizations are not playing a 

complementary role in human rights issues. This has far reaching 

implications in this discourse in that, non government 

organizations have power to disseminate information about 

human rights, on the other hand, the government has power to 

use the state instruments to protect the people from their rights 

being violated. If there is no cooperation in this endeavor, it 

therefore means human rights violation will go on unchecked. 

This has resulted in most victims and sympathizers of human 

rights violation victims being dissuaded by fear from reporting 

their cases because of lack of protection from authorities like the 

police and community leaders .It was also established that 

poverty, which manifests itself through failure to pursue justice 

due to lack of resources like travelling expenses, or paying for 

legal expenses has led to the violations of human rights. The 

study also found that political polarization has led to the 

violations of human rights coupled with greedy and corruption. 

 

IV. CONCLUSIONS 

       The conclusions have been arrived at after a systematic 

consideration of the research findings relative to the sub problem 

questions. According to the findings of this study, three 

organizations are conducting human rights awareness campaigns. 

Notwithstanding the presence of these organizations, it can be 

inferred that most people have a hazy idea of the concept such 

that it is difficult to for them to claim their rights when abused. 

This reaffirms the notion by that people who know their rights 

are better placed to claim them when they are violated(Maura 

and Sakala,1998).Political polarization on party lines and a 

generally corrupt system are the major causes of human rights 

violations. Fear to report human rights violation case due to lack 

of protection from authorities is also the main cause of human 

rights violations. Above all, poverty triggers fear which leads to 

the violation of human rights. This is in line with the findings by 

UNDP (2002) that poverty’s most painful effect is internal 

oppression, thus having no sense of one’s vaule, being shy, 

silent, afraid, isolated, depairng, ignored and controlled. This 

study concludes that through observing human rights, the society 

will see development in all spheres of life. This is well related to 

the sentiments echoed by Otubanjo (1992) when he advocated 

for the respect for human dignity and rights of each person, using 

power in a positive sense that is enabling people to achieve their 

chosen goals at the same time enabling community development. 

The above conclusions point to the following recommendations 

which are mainly directed to the following: the community; local 

authority; Ministry of justice legal and parliamentary affairs; 

Ministry of Education Sport and Culture and Human rights 

organizations. 

       The community should take a keen interest in human rights 

issues through attending human rights workshops or gatherings. 

The community is also encouraged to report cases of human 

rights violations to community leaders, police or human rights 

organizations. As the local authority has the crucial role in 

making things happen in the area, it is therefore recommended to 

open up arms to human rights organizations in their area as they 

are an invaluable source of development. They should also take a 

step further and join hands with human rights organization in 
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imparting human rights education. The ministry of justice should 

consider making more stringent polices to protect the violation of 

human rights. On the other hand the ministry of education sport 

and culture should consider introducing human rights education 

as a subject from primary school, democratic teaching 

methodologies must be encouraged. Human rights organizations 

are encouraged to have regular workshops in the area involving 

all stakeholders. They should also offer paralegal training to 

community members so as to cater for members of the 

community who cannot afford the expensive legal pursuit. 

Community leaders are recommended to attend all human rights 

workshops and gatherings and also encourage their subjects to be 

part of these gatherings. They should also work hand in glove 

with community members, police and human rights organizations 

on human rights issues. 
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Abstract- The paper deals with cost benefit analysis of a single 

unit (main unit) system model supported by a helping unit. Main 

unit has three possible modes – normal (N), partial failure (P) 

and total failure (F). Whereas the helping unit (protective unit) 

has two possible modes- normal (N) and total failure (F). The 

main unit can also work without the protective (helping) unit but 

with increased failure rate. The system is declared as failed when 

at least main unit is out of functioning. A single repairman is 

always available with the system to repair the failed main and 

protective (helping) unit. The failure and repair times of main 

unit and protective (helping) unit are taken as independent 

random variables of discrete nature having geometric 

distributions with different parameters.      

 

Index Terms- Regenerative point, reliability, MTSF, availability 

of system, busy period of repairman, net expected profit. 

 

I. INTRODUCTION 

n the literature of reliability various authors including 

[1,2,4,8,9,11,12] have analyzed reparable system model with 

one or more units by assuming different concepts such as three 

possible modes, slow switch, imperfect switch, waiting time of 

repairman, two types of repairmen, inspection of a failed unit and 

pre-emptive repeat priority. They assumed continuous 

distributions of time to failure and time to repair of a unit. But 

very few authors Gupta et al [5,6] have obtained the reliability 

characteristics of redundant system models by considering 

discrete distributions of failure and repair times. Single unit 

system models with helping unit having two modes-Normal and 

Total failure have been studies by few authors including [3,7,10] 

in the field of reliability theory. The role of helping (protective) 

unit is to protect the failure of main unit. The main unit may also 

work without the protective (helping) unit but with increased 

failure rate. Various measures of system effectiveness are 

obtained by assuming the failure and repair times as continuous 

random variables. 

       The purpose of the present paper is to analyze a single unit 

(main unit) system model with helping (protective) unit. The 

main unit has three possible modes- normal (N), partial failure 

(P) and total failure (F). The system model is analyzed under 

discrete parametric Markov-Chain i.e. time to failure and repairs 

are taken as discrete random variables. The following economic 

related measures of system effectiveness are obtained by using 

regenerative point technique- 

i) Transition probabilities and mean sojourn times in 

various states. 

ii) Reliability and mean time to system failure. 

iii) Point-wise and steady-state availability of the system as 

well as expected up time of the system upto the epoch 

(t-1). 

iv) Expected busy period of the repairman due to main unit 

and helping unit upto the epoch (t-1). 

v) Net expected profit incurred by the system upto time 

epoch (t-1) and in steady-state is obtained.  

  

II. MODEL DESCRIPTION AND ASSUMPTIONS 

i) The system comprises of a single unit (main 

unit) is supported by a helping (protective) 

unit. Initially both the units are operative. 

ii) The helping unit is used to protect the failure of 

main unit. Main unit has three possible modes 

– normal (N), partial failure (P) and total 

failure (F), whereas the helping unit has only 

two possible modes- normal (N) and total 

failure (F). 

iii) The main unit can’t enter into F-mode without 

passing through the P-mode. 

iv) When the helping unit fails, the main unit can 

also operate with increased failure rate in both 

N-mode and P-mode. 

v) The system stops functioning when main unit 

is failed and helping unit is good because the 

operation of helping unit in this situation is 

worthless. 

vi) A single repairman is always available with the 

system to repair the failed main unit and 

helping unit. The main unit is repaired only 

when it enters into F-mode. 

vii) The priority in repair is being given to the main 

unit over the helping unit. Therefore, if during 

the repair of helping unit the main unit enters 

into F-mode then main unit is taken up for 

repair discontinuing the repair of helping unit. 

viii) Each repaired unit (main or helping) works as 

good as new. 

ix) Failure and repair times of the units follow 

independent geometric distributions with 

different parameters. 

 

I  
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III. NOTATIONS AND STATES OF THE SYSTEM 

a) Notations :  
x

i ip q
 : p.m.f. of failure time of main unit from N-mode to P-mode and P-mode to F-mode respectively for i=1, 2 when 

helping unit is operative i ip q 1 
. 

 x

i i i ip q p >p  
 : p.m.f. of failure time of main unit from N-mode to P-mode and P-mode to F-mode respectively for i=1, 2 

when helping unit is failed i ip q 1  
. 

x

3 3p q
 : p.m.f. of failure time of helping unit 3 3p q 1 

. 
x

i ir s
 : p.m.f. of repair time of Main and helping unit respectively for i=1, 2 and i ir s 1 

. 

   ij ijq ,Qg g
 : p.m.f. and C.d.f. of one step or direct transition time from state iS

to jS
. 

ijp
 : Steady state transition probability from state iS

to jS
. 

 ij ijp Q 
 

 iZ t
 : Probability that the system sojourn in state iS

up to epochs 0, 1, 2,…, (t-1).  

i
 : Mean sojourn time in state iS

. 

, h  : Symbol and dummy variable used in geometric transform e. g. 

     t

ij ij ij

t 0

GT q t q h h q t






     
 

 

b) Symbols for the states of the systems:  

0 0MN / MP
 : Main unit is in N-mode/P- mode and operative. 

o gHN / HN
 : Helping unit is in normal (N) mode and operative/good. 

rMF
 : Main unit is in total failure (F) mode and under repair. 

  r wHF / HF
 : Helping unit is in total failure (F) mode and under repair/waits for repair. 

 With the help of above symbols the possible states of the system are as follows: 

 0 O OS MN ,HN
, 

 1 O rS MN ,HF
 

 2 O OS MP ,HN
  

 3 0 rS MP ,HF
, 

 4 r gS MF ,HN
, 

 5 r wS MF ,HF
 

The transition diagram of the system model alongwith the transition rates is shown in Fig. 1. 
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TRANSITION DIAGRAM 

                                                                                                           

                                                                                                                  1 2p r     

                               2S                                                                                                                                          1S  

                                                                          1 p                                        0S           3p     

                                                                                                                    

                                                                                          2r                         

                                                                                                                                                                                  2 3p p  

                 1r              2p                                         2r                        1 3p p                                                                                                                           

                                                                 3p                                                                      
1p                          1r  

                                                                          

                                                                      2 2p r                                                         2p                                                   
 

     
                                                          

                                                     

                                           4S                                                                3S                                                            5S  

 

                                        : Up State                : Failed State                   : Regenerative Point               

                Fig.1 

 

MP ,HFo r
 

o rMN ,HF

 

MP ,HNo o
 

r gMF ,HN

 

MF ,HFr w  

MN , HNo o
 

 
 

IV. TRANSITION PROBABILITIES 

       Let  
 ijQ t

be the probability that the system transits from state iS
to jS

 during time interval (0, t) i.e., if ijT
is the transition time 

from state iS
to jS

 then 

 ij ijQ t P T t     
 

       By using simple probabilistic arguments we have 

   
t 11 3

01 1 3

1 3

p q
Q t 1 q q

1 q q

  
 

, 

   
t 11 3

02 1 3

1 3

q p
Q t 1 q q

1 q q

  
 

 

   
t 11 3

03 1 3

1 3

p p
Q t 1 q q

1 q q

  
 

, 

   
t 11 2

10 1 2

1 2

q r
Q t 1 q s

1 q s


  
 

 

   
t 11 2

12 1 2

1 2

p r
Q t 1 q s

1 q s


  
 

, 

   
t 11 2

13 1 2

1 2

p s
Q t 1 q s

1 q s


  
 

 

   
t 12 3

23 2 3

2 3

q p
Q t 1 q q

1 q q

  
 

, 

   
t 12 3

24 2 3

2 3

p q
Q t 1 q q

1 q q

  
 

 

   
t 12 3

25 2 3

2 3

p p
Q t 1 q q

1 q q

  
 

, 

   
t 12 2

32 2 2

2 2

q r
Q t 1 q s

1 q s


  
 

 

   
t 12 2

34 2 2

2 2

p r
Q t 1 q s

1 q s


  
 

, 

   
t 12 2

35 2 2

2 2

p s
Q t 1 q s

1 q s


  
 

 

  t 1

40 1Q t 1 s  
, 

  t 1

51 1Q t 1 s  
 (1-14) 

 

       The steady state transition probabilities from state iS
to jS

 can be obtained from (1-14) by taking t  , as follows: 

1 3

01

1 3

p q
p

1 q q



, 

1 3

02

1 3

q p
p

1 q q



, 

1 3

03

1 3

p p
p

1 q q



, 

1 2

10

1 2

q r
p

1 q s





 

1 2

12

1 2

p r
p

1 q s





, 

1 2

13

1 2

p s
p

1 q s





, 

2 3

23

2 3

q p
p

1 q q



, 

2 3

24

2 3

p q
p

1 q q



 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      194 

ISSN 2250-3153  

www.ijsrp.org 

2 3

25

2 3

p p
p

1 q q



, 

2 2

32

2 2

q r
p

1 q s





, 

2 2

34

2 2

p r
p

1 q s





, 

2 2

35

2 2

p s
p

1 q s





 

40p 1
,  51p 1

  

We observe that the following relations hold- 

01 02 03p p p 1  
, 10 12 13p p p 1  

, 23 24 25p p p 1  
 

32 34 35p p p 1  
, 40 51p p 1 

       (15-19) 

 

V. MEAN SOJOURN TIMES 

Let iT
 be the sojourn time in state iS

(i=0, 1, 2, 3, 4, 5), then mean sojourn time i
 in state  iS

 is given by 

   i i i

t 1

E T P T t




   
 

In particular, 

1 3

0

1 3

q q

1 q q
 


, 

1 2

1

1 2

q s

1 q s


 


, 

2 3

2

2 3

q q

1 q q
 


 

2 2

3

2 2

q s

1 q s


 


, 

1

4 5

1

s

r
     

(say)  (20-24) 

 

VI. METHODOLOGY FOR DEVELOPING EQUATIONS 

       In order to obtain various interesting measures of system effectiveness we developed the recurrence relations for reliability, 

availability and busy period of repairman as follows- 

a) Reliability of the system-  

 

       Here we define 
 iR t

 as the probability that the system does not fail up to epochs 0, 1, 2,.., (t-1) when it is initially started from 

up state iS
. To determine it, we regard the failed states 4S

and 5S
as absorbing state. Now, the expression for 

 iR t
; i=0, 1, 2, 3; we 

have the following set of convolution equations. 

 

             
t 1 t 1 t 1

t t

0 1 3 01 1 02 2 03 3

u 0 u 0 u 0

R t q q q u R t 1 u q u R t 1 u q u R t 1 u
  

  

           
 

             0 01 1 02 2 03 3Z t q t 1 R t 1 q t 1 R t 1 q t 1 R t 1            
 

 

Similarly, 

               1 1 10 0 12 2 13 3R t Z t q t 1 R t 1 q t 1 R t 1 q t 1 R t 1            
  

       2 2 23 3R t Z t q t 1 R t 1    
 

       3 3 31 1R t Z t q t 1 R t 1    
 (25-28) 

Where,  

   t t
1 1 2Z t q s

, 
   t t

2 2 3Z t q q
,  

  t t
3 2 2Z t = q s

 

 

b) Availability of the system- 

       Let 
 N

iA t
and 

 P

iA t
be the respective probabilities that the system is up in normal mode and partial failure mode of main unit at 

epoch (t-1), when system initially starts from state iS
. Then, by using simple probabilistic arguments, as in case of reliability the 

following recurrence relations can be easily developed for 
 j

iA t
; i=0 to 5 and j=N, P. 

 

       j j

0 0 01 1A t Z t q t 1 A t 1     
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               j j j j

1 1 10 0 12 2 13 3A t Z t q t 1 A t 1 q t 1 A t 1 q t 1 A t 1             
 

                 j j j j

2 2 23 3 24 4 25 5A t 1 Z t q t 1 A t 1 q t 1 A t 1 q t 1 A t 1             

                 j j j j

3 3 32 2 34 4 35 5A t 1 Z t q t 1 A t 1 q t 1 A t 1 q t 1 A t 1             
 

     j j

4 40 0A t q t 1 A t 1   
 

     j j

5 51 1A t q t 1 A t 1   
 (29-34) 

Where, 

1  and 0 respectively for j=N and P. The values of 
 iZ t

; i=0 to 3 are same as given in section 6(a). 

 

c) Busy period of repairman- 

       Let 
 M

iB t
and 

 H
iB t

 be the respective probabilities that the repairman is busy at epoch (t-1) in the repair of failed main unit and 

repair of a failed helping unit when system initially starts from state iS
. Using simple probabilistic arguments as in case of reliability 

and availability analysis, the relations for 
 k

iB t
; i=0 to 5 and k=M, H can be easily developed as below. 

 

             k k k k

0 01 1 02 2 03 3B t q t 1 t 1 q t 1 t 1 q t 1 t 1           
 

                 k k k k

1 1 10 0 12 2 13 3B t 1 Z t q t 1 B t 1 q t 1 B t 1 q t 1 B t 1             
 

             k k k k

2 21 1 23 3 24 4B t q t 1 B t 1 q t 1 B t 1 q t 1 B t 1           
 

                 k k k k

3 3 32 2 34 4 35 5B t 1 Z t q t 1 B t 1 q t 1 B t 1 q t 1 B t 1             
 

       k k

4 4 40 0B t Z t q t 1 B t 1     
 

       k k

5 5 51 1B t Z t q t 1 B t 1     
  (35-40) 

Where, 

1  and 0 respectively for k=M and H. The values of 
 iZ t

; i=1, 3 are same as given in section 6(a) and
    t

4 5 1Z t Z t s 
. 

 

VII. ANALYSIS OF RELIABILITY AND MTSF 

       Taking geometric transforms of (25-28) and simplifying the resulting set of algebraic equations for 
 0R h

 we get  

 
 

 
1

0
1

N h
R h

D h

 

   (41) 

Where, 

  
     * 2 * * * * * * * 2 * * * 2 * * *

1 0 23 32 0 01 1 01 12 13 32 02 03 32 2N h Z 1 h q q Z hq Z hq hq h q q hq h q q Z             

 * 2 * * * 2 * * * *

01 12 23 13 02 23 03 3hq h q q hq h q q hq Z    
   

     2 * * 2 * * 2 * * 2 * * * 2 * *

1 23 32 10 01 23 32 12 23 31 34 41D h 1 h q q h q q 1 h q q h q q hq h q q     
 

Collecting the coefficient of 
th  from expression (41), we can get the reliability of the system 

 0R t
. The MTSF is given by- 

   
 

 
1t

h 1 1t 1

N 1
E T lim h R t 1

D 1






  
 (42) 

Where, 

        1 34 43 0 01 1 12 13 32 02 03 32 2 01 13 12 23 02 23 03 3N 1 1 p p p p p p p p p p p p p p p p                      

    1 23 32 01 10D 1 1 p p 1 p p  
 

 

VIII. AVAILABILITY ANALYSIS 

       On taking geometric transforms of (29-34) and simplifying the resulting equations for j=N and P we get 
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     N*

0 2 2A h N h D h
  and 

     P*

0 3 2A h N h D h
  (43-44) 

Where, 

     2 * * 2 * * 2 * * * 2 * * * 2 * *

2 0 23 32 51 12 23 35 25 51 13 35 32 25N h Z 1 h q q h q q h q q hq h q q hq h q q       
   

     * 2 * * 2 * * 2 * * * 2 * * * 2 * *

1 01 23 32 02 51 23 35 25 03 51 35 32 25Z hq 1 h q q h q q h q q hq h q q hq h q q       
   

       * * 2 * * * 3 * * * * * 3 * * *

3 2 01 12 13 32 02 13 35 51 03 32 35 51 12N h Z hq hq h q q hq 1 h q q q hq hq h q q q       
   

     * * 2 * * * * 3 * * * * 3 * * *

3 01 13 12 23 02 23 25 51 13 03 12 25 51Z hq hq h q q hq hq h q q q hq 1 h q q q       
   

and 

     2 * * 2 * * 2 * * * 2 * * * 2 * *

2 23 32 51 12 23 35 25 51 13 35 32 25D h 1 h q q h q q h q q hq h q q hq h q q     
 

     * 2 * * 2 * * 2 * * * 2 * * * 2 * *

10 01 23 32 02 51 23 35 25 03 51 35 32 25q hq 1 h q q h q q h q q hq h q q hq h q q       
   

     * * * 2 * * * * 2 * * * * 2 * *

40 01 12 23 34 24 13 32 24 34 02 23 34hq hq hq h q q hq hq h q q hq hq h q q    
  

      * 2 * * 2 * * 2 * * * * 2 * * 2 * * 2 * * 2 * *

24 51 13 25 34 24 35 03 34 32 24 51 12 24 35 25 34hq h q q h q q h q q hq hq h q q h q q h q q h q q       
  

 

       The steady state availabilities of the system due to operation of the system in N-mode and P-mode of main unit are given by- 

   
 

 
2N N

0 0
t h 1

2

N h
A limA t lim 1 h

D h 
  

 

and 

   
 

 
3P P

0 0
t h 1

2

N h
A limA t lim 1 h

D h 
  

 

 

Now since 
 2D h

at h=1 is zero, therefore by applying L. Hospital rule we get 

   N

0 2 2A N 1 D 1 
  and  

   P

0 3 2A N 1 D 1 
  (45-46) 

 

Where, 

     2 0 23 32 12 23 35 25 13 35 32 25N 1 1 p p p p p p p p p p 1          

   1 23 32 02 23 34 24 03 34 32 241 p p p p p p p p p p         

     3 2 01 10 34 03 01 13 35 13 10 03N 1 1 p p p p p p p p p p          

   3 01 10 24 02 01 12 25 12 10 021 p p p p p p p p p p         
 

and 

       2 0 23 32 12 23 35 25 13 35 32 25 1 23 32 02 23 34D 1 1 p p p p p p p p p p 1 p p p p p             

       23 34 03 34 32 24 2 01 10 34 03 01 13 35 13 10 03p p p p p p 1 p p p p p p p p p p        
 

       3 01 10 24 02 01 12 25 12 10 02 12 10 02 24 23 341 p p p p p p p p p p p p p p p p        
 

        13 10 03 34 32 24 01 12 02 25 23 35 01 13 03 35 32 25p p p p p p p p p p p p p p p p p p             
 

       Now the expected uptime of the system in N- mode and P-mode of main unit up to epoch (t-1) are respectively given by 

   
t 1

N N

up 0

x 0

t A x




 
  and  

   
t 1

P P

up 0

x 0

t A x




 
 

so that 

     N N

up 0h A h 1 h   
  and  

     P P

up 0h A h 1 h   
    (47-48) 
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IX. BUSY PERIOD ANALYSIS 

       On taking geometric transform of (35-40) and simplifying the resulting equations for k=M and H we get 

 
 

 
M* 4
0

2

N h
B h =

D h
  and  

 
 

 
H* 5
0

2

N h
B h =

D h
  (49-50) 

Where, 

        * * 2 * * * * 2 * * * * 2 * * *

4 4 01 12 23 34 24 13 32 24 34 02 23 34 34N h Z hq hq h q q hq hq h q q hq hq h q q hq      
  

    2 * * 2 * * 2 * * * * 2 * * 2 * * 2 * *

51 13 25 34 24 35 03 34 32 24 51 12 24 35h q q h q q h q q hq hq h q q h q q h q q    
 

     2 * * 2 * * 2 * *

25 34 5 01 12 23 35 25 13 35 32 25 02h q q Z hq hq h q q hq hq hq h q q hq            
   

   2 2

23 35 25 03 35 32 25h q q hq hq hq h q q         
  

 
       * 2 * * 2 * * 2 * * * 2 * * * 2 * *

5 1 01 23 32 02 51 23 35 25 03 51 35 32 25N h Z hq 1 h q q h q q h q q hq h q q hq h q q       
   

     * * 2 * * * * 3 * * * * 3 * * *

3 01 13 12 23 02 23 25 51 13 03 12 25 51Z hq hq h q q hq hq h q q q hq 1 h q q q       
   

and 
 2D h

is same as in availability analysis. 

 

       In the long run the respective probabilities that the repairman is busy in the repair of failed main unit and failed helping unit are 

given by- 

   
 

 
4M M

0 o
t h 1

2

N h
B limB t lim 1 h

D h 
  

  

   
 

 
5H H

0 o
t h 1

2

N h
B limB t lim 1 h

D h 
  

 

But 
 2D h

 at h=1 is zero, therefore by applying L. Hospital rule, we get  

 

 

N 14MB
0 D 12



  and  

 

 
5H

0

2

N 1
B

D 1
 


 (51-52) 

Where, 

       4 12 10 02 24 23 34 13 10 03 34 32 24N 1 p p p p p p p p p p p p        

     01 12 02 25 23 35 01 13 03 35 32 25p p p p p p p p p p p p        

     5 1 23 32 02 23 34 24 03 34 32 24N 1 1 p p p p p p p p p p          

   3 01 10 24 02 01 12 25 12 10 021 p p p p p p p p p p         

and 
 2D 1

 is same as in availability analysis. 

Now the expected busy period of the repairman in repair of failed main unit and failed helping unit up to epoch (t-1) are respectively 

given by-  

   
t 1

M M

b 0

x 0

t B x




 
, 

   
t 1

H H

b 0

x 0

t B x




 
 

So that, 

 
 

 

M

0M

b

B h
h

1 h



 


, 

 
 

 

H

0H

b

B h
h

1 h



 


 (53-54) 

 

X. PROFIT FUNCTION ANALYSIS 

       We are now in the position to obtain the net expected profit incurred up to epoch (t-1) by considering the characteristics obtained 

in earlier section.  

Let us consider, 

 0K
=revenue per-unit time by the system when main unit is operative in normal mode (N). 
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1K
=revenue per-unit time by the system when main unit is operative in partial mode (P). 

2K
=cost per-unit time when repairman is busy in the repairing failed main unit. 

3K
=cost per-unit time when repairman is busy in the repairing failed helping unit.  

Then, the net expected profit incurred up to epoch (t-1) given by 

         N P M H

0 up 1 up 2 b 3 bP t K t K t K t K t       
 (55) 

The expected profit per unit time in steady state is given by- 

 
   

2

t h 1

P t
P lim lim 1 h P h

t



 
  

 

 
 

 
 

 

 
 

 

 

N P M
2 2 20 0 0

0 1 2
h 1 h 1 h 1

A h A h B h
K lim 1 h K lim 1 h K lim 1 h

1 h 1 h 1 h

  

  
     

  
 

 
 

 

H
2 0

3
h 1

B h
K lim 1 h

1 h




 


 

N P M H

0 0 1 0 2 0 3 0K A K A K B K B   
 (56) 

 

XI. GRAPHICAL REPRESENTATION 

       The curves for MTSF and profit function have been drown 

for different values of parameters. Fig. 2 depicts the variations in 

MTSF with respect to repair rate (r₂) of failed helping unit for 

three different values of failure rate (p₁) of main unit from its 

normal mode to partial failure mode when helping unit is good 

and two different values of failure rate (p₃) of helping unit 

whereas the values of other parameters are kept fixed as p′₁=0.6, 

p′₂=0.8, p₂=0.2 and r₁=0.6. From the curves, we observe that 

expected life of the system increases too much slowly with 

almost linear trend as the value of r increases and it decreases 

with the increase values of p₁ and p₃. 
       Similarly Fig. 3 reveals the variations in profit function (P) 

with respect to r₂ for varying values of p₁ and p₃, when the 

values of other parameters are kept fixed as p′₁=0.6, p′₂=0.8, 

p₂=0.2, r₁=0.6, K₀=20, K₁=15, K₂=40 and K₃=50. From the 

figure it is clearly observed from the smooth curves that the 

system is profitable only if repair parameter r₂ is greater than 

0.059, 0.104 and 0.15 for p₁=0.05, 0.10 and 0.15 respectively for 

fixed values of p₃=0.03 from dotted curves, we conclude that the 

system is profitable only if r₁ is greater than 0.074, 0.120 and 

0.165 for p₁=0.05, 0.10 and 0.15 respectively for fixed values of 

p₃=0.06. 
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Behavior of MTSF with respect to p₁, r₁ and p₃ 
 

 
Fig. 2 

 

Behavior of Profit (P) with respect to p₁, r₁ and p₃ 

 
Fig. 3 
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    Abstract- Due to rapid growth of population, every country 

needs an efficient public transportation system. As the density of 

population is increases, it keep higher burden on public 

transportation like city-bus etc. Therefore there is need of smart 

system which provides real time information to passenger of bus.  

The system will manage the data about current location of bus, 

and by using this data the real time tracking of bus will be found 

out and provided to passenger for bus current status. The system 

is developed using technologies like GPS (Global Positioning 

System), Google maps and GPRS (General Packet Radio 

Service) [3]. The system includes mobile application, which 

services user by tracking the real time location of bus on Google 

Maps, time table for specified bus and locating the nearest bus 

stop. The system consist GPS enabled device like mobile phone 

embedded in bus, which find out its current coordinates 

periodically after some interval and send it to database for being 

processed and analyzed. 

 

   Keywords - Bus Monitoring, GPS, GPRS, real-time tracking, 

Google maps, location tracking 
 

 

I. INTRODUCTION 

 

oday, there is high burden on public transportation bus 

system due to continues speedy increase in population. So to 

carry out efficient public transportation in nearby future, we 

need smart bus monitoring system which provides real-time data 

for tracking number of bus efficiently [6]. The most populated 

cities like Mumbai, New York have bus as public transportation 

system, which plays vital role in public transportation. Also due 

to increasing number of vehicles cause traffic chaos in city, 

which can be eliminate if we develop a smart bus transportation 

system for city. The smart bus transportation system provides 

user the current location of bus on Google Maps, also in addition 

to that system find and navigate the user to its nearest bus stop.  

By using this system passenger can save their valuable time and 

money. The system is also used by central controlling authority 

to schedule the buses and billed customer more accurately.  

 

The system uses the most known technologies like GPS, 

GPRS and Google Maps. The GPS (Global Positioning System) 

is used to calculate the current coordinate of bus and passenger. 

The GPS module is implemented on bus and client side. The bus 

side GPS module locates its coordinates and sends it to central 

database periodically for further process and analysis. The bus 

side module is supposed to send the current bus location after 

every fixed interval time. And this coordinates information with 

timestamp are sored in database Whereas the client side GPS 

module is used to find out current location of passenger and 

calculate nearest bus location from database. The system 

communicates through internet using GPRS. Google maps are 

used for graphical representation of location of bus on city 

map.[3] The system will uses already stored map of city with its 

various bus stops and their coordinates. This map can be used as 

blueprint of city which is uses to compare and then locate the bus 

location on city map. 

 

This system can be made available to public to access as 

mobile application. The application can be installed by passenger 

for real time location of bus. The system will generate request for 

database on user’s requirement. The mobile application can 

access the latest coordinates from database and plot them on 

Google Map for specified bus on user request. The database is 

analyzed, maintained and stored by central authority. This 

database is used to service the user in real time.  
 

II. ARCHITECHURE OF SYSTEM 
 

The system is composed of three main components: a 

client-side application which will run on GPS enabled mobile 

handset; GPS enable mobile handset embedded bus which sends 

its coordinate after every fixed interval time and the main server 

i.e. central application which will support and interact with 

various clients to provide service to user requests. The system is 

designed to facilitate the process of real time tracking of bus. 

 

So the system is divided into three main modules, the 

whole implementation can be carried out in three part as - 

T 
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Figure 1: Architecture of Bus Monitoring System 

The bus module consists of a GPS enable mobile phone 

which is programmed to obtain its coordinates using GPS chip 

present in mobile device, and then send it to central dedicated 

server. The mobile device is programmed such that it start 

obtaining its current location  as bus start and send this 

coordinates with timestamp to server. The program calls process 

repeatedly after some interval time. When the bus module gets 

coordinates i.e. longitude and altitude then this coordinate with 

timestamp is compared with the previous one and if there is 

difference then these coordinates sends to server over GPRS 

network (internet) [2]. The format for location details to be send to 

server is ID, longitude, latitude, timestamp (DD-MM-YYYY 

HH:mm:ss i.e. 24 hrs. format) etc. Here ID is taken for 

identifying the each bus among the various buses. Each bus has 

given one unique identification number. 

 

The user side module is nothing but an interactive mobile 

application which services the various function of system to 

passengers. The user side module is run on GPS enable mobile 

phone which takes input from passenger. On user’s request the 

application fires a query to central server for accessing the 

information stored in central server database. Each service 

provided to passenger required to access information from server 

and then process it, the output is presented to user. Also user side 

application provides function of finding nearest bus stop which 

required GPS on user side. For finding nearest bus stop, the 

module is programmed to find the user’s coordinates first using 

GPS chip present in mobile phone and finding the nearest 

coordinate by comparing with the blueprint of city’s various bus-

stops. The user side application required shortest path algorithm 

to find and show the shortest route from source to destination. 

And for highlighting the route application uses Google encoded 

Polyline algorithm. The communication with server is carried out 

over GPRS. 

 

 The most important module is the server in this system 

which acts as central repository of system. The server is used to 

stored and maintain the whole information database of system. 

Server acts as intermediates between bus module and user 

module. The server consists of SQL database. These database 

consist of some static information about bus details, routes 

details, blueprint of city’s bus-stops etc. Server sends request to 

bus module and accept the bus coordinates with timestamp and 

then stored it, process it and maintain it. Server service the user 

module by providing information required by it. For real time 

tracking of bus, system required to feed the user application with 

latest coordinates of bus. The server acts as back bone of the 

system. 

 

 
Figure 2: Communication Structure of system 

 
III. ALGORITHMS 

 

This system is developed by using two algorithms. First 

one is the Dijkstra’s algorithm for shortest path first. This 

algorithm is used for finding the shortest path between the two 

points which have various numbers of paths in between. Second 

is the Google’s Encoded Polyline Algorithm. This algorithm is 

used to highlight or show particular route between two points on 

Google map. 

 

1) Shortest Path First 
 

Shortest path first is used to calculate the shortest route 

between two given points. In projected system, the Dijkstra’s 
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algorithm for shortest path is used. This algorithm is used to find 

the shortest route to reach the nearest bus stop. [4] 

 

 
 

Figure 3: Flowchart for Shortest Path Algorithm 

The inputs to this algorithm are nothing but the two 

coordinates. One coordinate is for user current location and other 

point is the nearest bus stop location coordinate which is found 

out by the server. The user's coordinate act as source node and 

bus stop’s coordinate given as destination node, which cause 

algorithm to find out the shortest path from source node to 

destination node. 

 

2) Google’s Encoded Polyline Algorithm 
 

An Encoded Polyline algorithm is developed by Google for 

highlighting the path between two points. On Google Map, to 

show route we have to use Encoded Polyline algorithm. To show 

the whole route we required all intermediate points between 

source and destination point to be highlighted. So for calculating 

the various intermediate points we required the Encoded Polyline 

algorithm [5]. 

 

An encoded polyline is a set of coordinate pairs (of a line or 

shape) which have been converted to an ASCII string to 

significantly reduce the overall size of the data. Encoded 

polylines are used store large sets of coordinate data to project a 

line or shape on a map, typical a Google Map. The encoded 

polylines are created from sets of coordinate pairs and are fed 

through an algorithm. What the algorithm does, is take the 

difference between two coordinate pairs, multiply it with 1e5 and 

then the rounded values are converted into binary values, after 

that the algorithm converts that binary value to ASCII characters. 

Each ASCII character holds eight bits of data, so the savings 

adds up. And the whole ASCII string given by the algorithm at 

the end is nothing but the details of various points of route. The 

following figure shows the step by step process of encoded 

polyline algorithm with example. 

 

 
 

Figure 4: Google Encoded Polyline flowchart with example 

 

IV. COORDINATE CALCULATIONS 
 

The system required coordinate calculation for finding the 

nearest bus stop.  In this, the system required to find out the 

nearest coordinate to the user’s current location coordinate. 

System has the blueprint of city’s bus-stop, which contain the 

coordinate information of all bus stops [1]. System has to compare 

all these coordinates to user’s coordinate. For that, following 

formula is used 

 

Min(S-Di ) > Tr 

 

 Where, 

 S - User location coordinates 

 Di- bus stop coordinates 

 Tr – Threshold value 

 

V. FUTURE WORK 

 

In the future, we plan to integrate the system with some 

additional feature like, sending massage from bus to central 

authority about other information including ignition status, door 

open/close status and passenger count etc. We also try to 

integrate the traffic status in system for more accurate results. 
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The work also includes providing and showing current location 

of all bus on map to central authority. Also for more accuracy, in 

future we plan to use IRNSS in India. 

 

VI. CONCLUSION 

 

This paper presents the low cost and fast system for bus 

tracking system. The system is developed by well known 

technologies GPS, GPRS and Google Map. The developed 

system not required special hardware for GPS. In this system we 

use GPS enable mobile phone for tracking bus which cost very 

less. The system transfer data over GPRS (internet) through xml 

language using http protocol and locations are tracked using GPS 

available in mobile phone which are embedded in bus. The 

system is easy and simple for user to get information visually 

shown on Google Map. User is freely get the application for live 

tracking of bus which provide interactive interface environment. 

So by using this application passenger can just wait or they may 

reschedule their journey according to bus availability. So this 

paper presents a system which provides high practical value in 

the modern fast era. The system has high practical value and cost 

efficient.  
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    Abstract- The safety factor of a pressure vessel is related to 

both the tensile stress and yield strength for material allowance. 

ASME code section VIII has fully covered these two on the 

construction code for pressure vessel. This code section 

addressed mandatory and non-mandatory appendixes 

requirement, specific prohibition, vessel materials, design, 

fabrication, examination, inspection, testing, certification, and 

pressure relief. Mechanical design of a horizontal pressure vessel 

based on this standard had been done incorporating PV ELITE 

software. Analyses were carried out on head, shell, nozzle and 

saddle. The input parameters are type of material, pressure, 

temperature, diameter, and corrosion allowance. Analysis 

performed the calculations of internal and external pressure, 

weight of the element, allowable stresses, vessel longitudinal 

stress check, nozzle check and saddle check. 

 

    Key words- Pressure vessel, ASME section VIII division 1, 

PV-ELITE, Mechanical design. 

I. INTRODUCTION 

 Pressure vessels are leak proof containers, as the name implies, 

their main purpose is to contain a given medium under pressure 

and temperature. Pressure vessels are commonly used in industry 

to carry both liquid and gases under required pressure and 

temperature limit. This pressure and temperature comes from an 

external source or by the application of heat from a direct or 

indirect source or any combination of them. They may be of any 

shape and size ranging beer canes, automobile tires or gas 

storage tank, to more sophisticated ones encountered in 

engineering applications. Pressure vessels; commonly have the 

cylindrical, spherical, ellipsoidal, conical or a combination of 

these shapes. However, some pressure vessels are named after 

the type of function they required to perform. For example, the 

distillation column is a vessel used in oil and petroleum refining 

process. The heat exchanger used in many types of industries to 

transfer heat from one fluid to another fluid, acted as same. Also, 

reactor is a vessel, which is used for chemical reaction of 

contained substance. The material comprising the vessel is 

subjected to pressure loading and hence stresses from all 

direction. The normal stresses resulting from this pressure are 

functions of diameter of the elements under consideration, the 

shape of the pressure vessel as well as the applied pressure. 
  

 
 

Fig.1 Pressure vessel 

 

I.I DESIGN CODES 

Pressure vessels are always works under certain pressure and 

temperature along with contain sometime lethal substances 

which are hazardous for both human and environment. 

Considering this, safety implications and hazards arising from 

the operation of pressure vessels, there is an obvious need to 

standardize engineering and fabrication practices. To assure 

minimum safety standards, several design codes have prepared 

and developed. In Europe most widely National codes are: 

GERMANY - AD MARKBLATTER, BRITISH – BS1500, BS 

1515, ITLAY – CCPA 

In the United States and Canada, the most widely used Standards 

are the ASME boiler and pressure vessel code, published by 

American Society of Mechanical Engineers (ASME). ASME 

section VIII deals with the design for pressure vessels, materials 

specification, fabrication, opening and reinforcement, testing and 

marking, inspection and other mandatory or non mandatory 

appendixes. Section VIII contains three divisions, covering the 

different pressure ranges: 

 Division 1: up to 3000 psi (200 bar)   

 Division 2: up to 10000 psi (690 bar) 

 Division 3: above 10000 psi (above 690 bar )   
 

ASME section VIII, Division 1, deals with conventional pressure 

vessels means design by rule, while division 2, deals with 

stringent alternative rules means design by analysis, and division 

3 deals with design of Nuclear Equipment. 

                Vessels failure can be grouped into four major 

categories, which describe why a vessel failure occurs. Failures 

also grouped into types of failures, which describe how the 

failure occurs mean each failure contains its failure history, why 

and how it occurs. There are many reasons of vessels failure such 

as: 
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 Improper material selection, defected material. 

 Incorrect design data, incorrect or inaccurate design 

method or process, inadequate shop testing. 

 Improper fabrication process, poor quality control, 
insufficient fabrication process including welding, heat 

treatment and forming methods. 

 
 

 

Fig. 2. Failure of pressure vessel during hydro Test. 

 

In order to meet a safe design, a designer must be familiar with 

the above mentioned failure and its causes. There have a few 

main factors to design safe pressure vessel. This study is 

focusing on analyzing the safety parameters for allowable 

working pressure. Allowable working pressures are calculated by 

using PV ELITE software which compile with the ASME section 

VIII, rules for construction pressure vessels. The objectives of 

the study is to design pressure vessel according to input data and 

analyze the safety parameters of each component for its 

allowable working pressure using; PV ELITE software. 

II. DESIGN INPUT DATA 

component units components Units 

Shell 

Length 

Internal dia 

Thickness 

Material 

C.A 

 

400   CM 

1500 MM 

12     MM 

SA515GR70 

3       MM 

Nozzle no.2 

NPS 

Schedule 

Material 

Length 

 

300  MM 

80 

SA106B 

200 MM 

Dished end 

(both side) 

Type 

Internal dia 

Material 

C.A 

 

 

Ellipsoidal 

1500  MM 

SA515GR70 

3        MM 

 

Nozzle no.3 

NPS 

Schedule 

Material 

Length 

 

300  MM 

80 

SA106B 

200 MM 

Nozzle 

no.1 

NPS 

Schedule 

Material 

Length 

 

 

300  MM 

80 

SA106B 

200 MM 

Saddle 

Width 

Wear plate 

width 

Contact angle 

Wear plate 

thickness 

 

250 MM 

400 MM 

 

120 deg. 

 

12  MM 

 

Design 

Temp. 

Internal 

External 

 

 

100 C 

  35 C 

Design 

Pressure 

Internal 

External 

 

 

225 Psi 

15   Psi 

 

Table 1. Design Input Data 

 

III. RESULTS 

Horizontal pressure vessel is drawn as per element input data and 

the icon for each element can be found easily. The input 

parameters for each element also type in the suitable bar as can 

be seen on screen. Once all the elements were connected, the 

pressure vessel would be as shown in figure. After completion of 

design in PV ELITE, design analysis has been carried out which 

shows results for each component as per input data. The results 

have shown safe and failure conditions as per ASME standard. 

Result analysis has been carried out in the form of equations, 

substitution and code references.  

 

 
 

Figure 3. Mechanical Design of pressure vessel by PV ELITE. 

 

Internal Pressure Calculation Results: 

ASME Code, Section VIII, Division 1, 2007  

Elliptical Head (Both ends) SA-516 70, UCS-66 Curve. B at 100 

C 

Thickness Due to Internal Pressure [Tr]: 

 =(P*(D+2*CA)*K)/(2*S*E-0.2*P) Appendix 1-4(c) = 

(15.819*(1500.0000+2*3.0000)*1.00)/(2*1406.14*1.00-

0.2*15.819) = 8.4808 + 3.0000 = 11.4808 mm 

Max. All. Working Pressure at Given Thickness [MAWP]:= 

(2*S*E*(T-Ca))/(K*(D+2*Ca)+0.2*(T-Ca)) per Appendix 1-4 

(c)=(2*1406.14*1.00*(9.0000))/(1.00*(1500.0000+2*3.0000)+0.

2*(9.0000))= 16.786 kgf/cm² 

Maximum Allowable Pressure, New and Cold [MAPNC]:= 

(2*Sa*E*T)/(K*D+0.2*T) per Appendix 1-4 (c)= 

(2*1406.14*1.00*12.0000)/(1.00*1500.0000+0.2*12.0000) = 

22.462 kgf/cm² 

Actual stress at given pressure and thickness [Sact]: 

 = (P*(K*(D+2*CA) +0.2*(T-CA)/(2*E*(T-

CA))=(15.819*(1.00*(1500.0000+2*3.0000)+0.2*(9.0000)))/(2*

1.00*(9.0000)) = 1325.111 kgf/cm² 
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Percent Elongation per UCS-79  

(75*tnom/Rf)*(1-Rf/Ro)  3.501 % 

 

Cylindrical Shell From 20 To 30 SA-516 70 , UCS-66 Curve. B 

at 100 C 

SHELL 

Thickness Due to Internal Pressure [Tr]: 

 = (P*(D/2+Ca))/(S*E-0.6*P) per UG-27 (c)(1) = 

(15.819*(1500.0000/2+3.0000))/(1406.14*1.00-0.6*15.819) = 

8.5288 + 3.0000 = 11.5288 mm 

Max. All. Working Pressure at Given Thickness [MAWP]:= 

(S*E*(T-Ca))/((D/2+Ca)+0.6*(T-Ca)) per UG-27 (c)(1) 

=(1406.14*1.00*(9.0000))/((1500.0000/2+3.0000)+0.6*9.0000)= 

16.687 kgf/cm² 

Maximum Allowable Pressure, New and Cold [MAPNC]:= 

(SA*E*T)/(D/2+0.6*T) per UG-27 (c)(1) 

=(1406.14*1.00*12.0000)/(1500.0000/2+0.6*12.0000)= 22.284 

kgf/cm² 

Actual stress at given pressure and thickness [Sact]:= 

(P*((D/2+CA)+0.6*(T-CA)))/(E*(T-CA)) = 

(15.819*((1500.0000/2+3.0000)+0.6*(9.0000)))/(1.00*(9.0000)) 

= 1333.021 kgf/cm² 

Percent Elongation per UCS-79  

 (50*tnom/Rf)*(1-Rf/Ro)  0.794 % 

NOZZLE CALCULATION, Description: Noz N1,N2,N3  

ASME Code, Section VIII, Division 1, 2007, UG-37 to UG-45 

Actual Nozzle Inside Diameter Used in Calculation    288.950  

mm. 

Actual Nozzle Thickness Used in Calculation           17.450  mm 

Nozzle input data check completed without errors.  

Reqd thk per UG-37(a)of Cylindrical Shell, Tr [Int. Press] = 

(P*(D/2+CA))/(S*E-0.6*P) per UG-27 (c)(1) = 

(15.82*(1500.0000/2+3.0000))/(1406*1.00-0.6*15.82)= 8.5288 

mm 

Reqd thk per UG-37(a)of Nozzle Wall, Trn [Int. Press]= 

(P*(D/2+CA))/(S*E-0.6*P) per UG-27 (c)(1) = 

(15.82*(288.9504/2+3.0000))/(1202*1.00-0.6*15.82) = 1.9559 

mm Reqd Nozzle thickness under External Pressure               : 

0.8627  mm 

UG-40, Thickness and Diameter Limit Results : [Int. Press]  

Effective material diameter limit,             Dl   589.9008  mm 

Effective material thickness limit, no pad   Tlnp    22.5000  mm 

Effective material thickness limit, pad side Tlwp    22.5000  mm 

Results of Nozzle Reinforcement Area Calculations: 

AREA AVAILABLE, A1 to A5          Design External     Mapnc 

Area Required            Ar     25.513    11.208       NA  cm² 

Area in Shell              A1      1.370     4.380         NA  cm² 

Area in Nozzle Wall   A2      4.807     5.228         NA  cm² 

Area in Inward Nozzle A3      0.000    0.000        NA  cm² 

Area in Welds              A4      2.216     2.216        NA  cm² 

Area in Pad                  A5     21.858    21.858      NA  cm² 

TOTAL AREA AVAILABLE     Atot     30.251    33.681        

NA  cm² 

The Internal Pressure Case Governs the Analysis. 

Nozzle Angle Used in Area Calculations                 0,90.00,180 

degree. 

The area available without a pad is Insufficient. 

The area available with the given pad is Sufficient. 

SELECTION OF POSSIBLE REINFORCING PADS:   

Diameter Thickness 

Based on given Pad Thickness:            466.7250    12.0000  mm 

Based on given Pad Diameter:             506.0000     9.5250  mm 

Based on Shell or Nozzle Thickness:      458.7875    12.7000  

mm 

Reinforcement Area Required for Nozzle [Ar]: = 

(Dlr*Tr+2*Thk*Tr*(1-fr1)) UG-37(c)= 

(294.9504*8.5288+2*(17.4498-3.0000)*8.5288*(1-0.8550)) = 

25.513 cm² 

Areas per UG-37.1 but with DL = Diameter Limit, DLR = 

Corroded ID: 

Area Available in Shell [A1]:= (DL-Dlr)*(ES*(T-Cas)-Tr)-

2*(Thk-Can)*(ES*(T-Cas)-Tr)*(1-fr1) = (589.901-

294.950)*(1.00*(12.0000-3.000)-8.529)-2*(17.450-

3.000)*(1.00*(12.0000-3.0000)-8.5288)*(1-0.8550) = 1.370 cm² 

Area Available in Nozzle Wall, no Pad [A2np]:= ( 2 * 

min(Tlnp,ho) ) * ( Thk - Can - Trn ) * fr2 = ( 2 * min(22.50 

,206.25 ) ) * ( 17.45 - 3.00 - 1.96 ) * 0.8550) = 4.807 cm² 

Area Available in Nozzle Wall, with Pad [A2wp]:= ( 2 * Tlwp)*( 

Thk - Can - Trn )* fr2= ( 2 * 22.5000 ) * ( 17.4498 - 3.0000 - 

1.9559 ) * 0.8550 ) = 4.807 cm² 

Area Available in Welds, no Pad [A4np]: = Wo² * fr2 + ( Wi-

Can/0.707 )² * fr2= 9.5250² * 0.8550 + ( 0.0000 )² * 0.8550= 

0.776 cm² 

Area Available in Welds, with Pad [A4wp]: = Wo²*fr3+(Wi-

Can/0.707)²*Fr2+Wp²*Fr4= 9.5250² *0.86 + (0.0000 )² *0.86 + 

12.0000² * 1.00 = 2.216 cm² 

Area Available in Pad [A5]:= (min(Dp,DL)-(Nozzle 

OD))*(min(Tp,Tlwp,Te))*fr4= ( 506.0000 - 323.8500 ) * 

12.0000 * 1.00= 21.858 cm² 

UG-45 Minimum Nozzle Neck Thickness Requirement: [Int. 

Press.] 

Wall Thickness per UG45(a),     tra = 4.9559 mm 

Wall Thickness per UG16(b),   tr16b = 4.5875 mm 

Wall Thickness per UG45(b)(1), trb1 = 11.5288 mm 

Wall Thickness per UG45(b)(2), trb2 = 3.5650 mm 

Wall Thickness per UG45(b)(3), trb3 = Max(trb1, trb2, tr16b) = 

11.5288 mm 

Std. Wall Pipe per UG45(b)(4), trb4 = 11.3344 mm 

Wall Thickness per UG45(b),     trb = Min(trb3, trb4) = 11.3344 

mm 

Final Required Thickness,      tr45 = Max(tra, trb) = 11.3344 mm 

Available Nozzle Neck Thickness     = .875 * 17.4498 = 15.2686 

mm --> OK 

Results of saddle analyses. 

Longitudinal Bending (+-) at Midspan= ( 0.25 * Q * L * K.2 / ( 

pi * R² * ( Ts - Ca )))= ( 0.25 * 5512 * 412.70 * 0.5234 ) / ( 

3.141 * 750.0000 * 750.0000 * ( 12.0000 - 0.0000 ))) = 14.04 

kgf/cm² 

Longitudinal Bending (+-) at Saddle= ( 0.25 * Q * L * K.1 / ( pi 

* R² * ( Ts - Ca ))) = ( 0.25 * 5512 * 412.70 * 0.3601 ) /( 3.141 * 

750.0000 * 750.0000 * ( 12.0000 - 0.0000 ))) = 9.66 kgf/cm 

Tangential Shear in Shell near Saddle = Q * K.4 * (( L-H-2A )/( 

L+H ))/( R*(Ts-Ca)) = 5512 * 1.1707 * (( 412.70 - 37.50 - 2 * 

42.58 )/( 412.70 + 37.50 ))/( 750.0000 * ( 12.0000 - 0.0000 ))= 

46.20 kgf/cm² 

Circumferential Stress at Horn of Saddle = -

Q/(4*TEM*(SADWTH+1.56*sqrt(R*TCA)))-
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12*Q*R*K.7/(L*TEB) = -5512 /( 4 * 12.0000 * (250.00 + 1.56 * 

sqrt(750.0000 *12.0000 )))-12.0 * 5512 * 62.50 * 0.0184 / ( 

412.7000 * 144.0000 ) = -182.62 kgf/cm² 

Circumferential Compression at Bottom of Shell = (Q*( K.9/( 

TEM9 * WPDWTH ) ) )= ( 5512 *( 0.7603 /( 24.0000 * 400.000 

) ) ) = -43.66 kgf/cm² 

IV. DISCUSSION 

Design of pressure vessel can be finished quickly by applying 

numerous calculations in software. The drawing process was 

simpler associated to the software. This study only investigated a 

part of parameters design. There are other parameters that are not 

considered such as thermal loads, wind loads, seismic load, 

transportation load, erection load and fabrication methods etc. 

however this insufficiency can be overcome by mastering 

software. 

V. CONCLUSION 

Mechanical design of pressure vessel had been done using 

graphical based software. Drawing process was very easy and 

input can be entered in the same screen. The result fully 

complied with standard code and had been employed on practical 

design of pressure vessel. 

                                                      Research can be explored to 

into account other parameters. Selection material referring to 

ASME, standard can also been developed. The behavior of 

pressure vessels in case of fluctuating load could be a 

challenging matter for future research 
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Abstract- Leishmaniasis is a widely spread disease caused by 

protozoan parasites belonging to the genus Leishmania. The 

unique life cycle of this parasite has two main stages of 

existence, amastigote and promastigote. The non-infective 

amastigotes, found in the primary host (example: human) when 

taken up by certain species of sand fly (Phlebotomine) whilst 

ingesting the blood of the infected person, were transformed into 

promastigotes which is the infective form of the parasite and this 

process takes place in the mid-gut of the sandfly. One of specific 

proteins in the parasite’s genome in the transformation process, 

the adhesion protein gene was selected for this homology study. 

This In Silico approach to identify the homologous sequences in 

Leishmania major was to understand the evolutionary 

relationship among species, both in structural and functional 

aspects. The adhesion protein gene, which is responsible for the 

adhesion of the parasite in promastigote stage on to the midgut 

wall of the insect vector, was selected for the purpose of primer 

design. The DNA from the leishmania major culture was 

extracted and the designed primers were used against it in PCR. 

The product was purified from the gel and the PCR product was 

sequenced. The sequenced data was found to have homology 

with Leishmania major genome and the confirmations are 

produced. 

 

Index Terms- Leishmaniasis, Homologous Sequences, Adhesion 

Protein Gene, Polymerase Chain Reaction, In Silico study. 

 

Abbreviations Used 

 

NCBL – National Centre for Biotechnology Information 

nBLAST – Nucleotide Basic Local Alignment Search tool 

MSA – Multiple Sequence Alignment 

LmjF – Leishmania major Friedlin  

PCR – Polymerase Chain Reaction 

EtBr – Ethidium Bromide 

DNA – deoxyribonucleic acid 

mRNA – messenger Ribonucleic acid 

DES – DNA Extraction Solution 

dNTPs – deoxynucleotides 

Taq – Thermophilus aquaticus 

T.E. buffer – Tris EDTA buffer 

rpm – rotations per minute 

 

I. INTRODUCTION 

eishmaniasis is a disease caused by the protozoa of 

leishmania species. Leishmania is a parasite which belongs 

to the genus, trypanosome protozoa. It is an intracellular 

pathogen which has major affinity towards dendtritic cells and 

macrophages of the immune system.  This disease is spread 

globally with variation in the strains across continents, for 

example, the causative agent of Visceral Leishmaniasis is 

L.donovani in India whereas it is L.infantum in Latin America 

(Berman 1997). This parasite is transmitted by the bite of female 

sand flies of genus, phlebotomus. Leishmaniasis can be clinically 

classified into three categories and they are cutaneous 

leishmaniasis, visceral leishmaniasis and mucocutaneous 

leishmaniasis in which visceral leishmaniasis is often fatal if not 

treated at earlier stages. The common symptoms are skin sores 

lasting for months and in some cases, it can also damage spleen, 

liver and may cause anaemia (Killick-Kendrick, R., 1987).                  

       There are two different morphological forms in the life cycle 

of this parasite, leishmania. They are promastigotes, with an 

anterior flagellum and the amastigotes, without flagella. The 

intermediate stage of this parasite takes place within the vector 

organism, sandfly (Newton 1974). There is no known 

reproduction cycle and multiplication in both invertebrate and 

vertebrate hosts. The only multiplication cycle is by binary 

fission. The transmission of these parasite protozoa between 

mammalian reservoir hosts is predominantly by the bite of the 

insect vector (Berman 1997). 

       The spherical shaped amastigotes does not possess a 

flagellum and hence they are non-motile. The transformation of 

non-motile amastigotes into motile promastigotes takes place in 

the mid-gut of the sand fly. There are sequences of steps 

involved in the process of transformation of non-motile 

amastigote into motile promastigote. The promastigotes attaches 

to the mid-gut wall by inserting the long flagella between the 

microvilli which line the midgut during when they undergo 

metacyclogenesis and transform into metacyclic promastigotes 

which are responsible for an infection in a primary host 

(Vickerman 1974). According to Alexander, 1975 the inference 

from the invitro observations in mouse peritoneal macrophage 

cultures of different species of leishmania such as L. donovani, 

L. mexicana, L. major and L. enriettii, is that the transformation 

to spherical amastigotes within the macrophages takes within 12-

24 hours of internalization of the macrophages (W.Peters & 

R.Killick-Kendrick, 1987). After the cell lysis of the 

macrophages, the amastigotes are released from the macrophage 

and accumulated on the skin sores and on its periphery. It is also 

present in the peripheral blood stream of the vertebrate host 

which can be transmitted to the insect vector through a bite of the 

insect vector (Molyneaux 1983). 

 

Importance of Homologous Sequence Identification 

       The identification of homologous sequences in an organism 

paves the way to find out the accurate relationship between 

L 
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sequences which are structurally similar (Balaji and Srinivasan 

2001). Those sequences which have evidence of evolutionary 

relationship and functional similarity may also be non-

homologous to each other (Aloy et al 2002). There are neighbour 

sequences which are well super imposed on each other and may 

also have some structural and functional similarity but they may 

not be homologous neighbours. The study of homologous 

sequences helps to obtain the data about the course of its 

evolutionary relationship with other sequences and also about the 

mutation of the genes with respect to time (Higgins 2003). The 

collection of sequences and the origin of the gene were 

completely stored in many nucleotide and protein databases such 

as NCBI, GenBank, SwissProt, etc, (Higgins 2003). The 

complete access of sequences through these databases and the 

tools in these databases enables a deep study about the sequences 

and also to identify the homologous sequences in particular 

organisms (Schleif 1986). 

       The aim of this project is to identify the homologous 

sequences in Leishmania major using in silico studies and PCR. 

The homologous sequence identified through this study will 

certainly lead to deeper understandings of the structural and 

functional relationship of Leishmania major with other species. 

 

II. MATERIALS AND METHODS 

NCBI 

       NCBI (National Center for Biotechnology Information) is 

established in the year 1988 as a national resource for molecular 

biology information. NCBI nucleotide database was used to 

identify the list of sequences and information on the sequences of 

our interest in a greater detail. 

 

nBLAST and ClustalW 

       nBLAST (Nucleotide Basic Local Alignment Search Tool) 

was used to find the homologous sequences. About five 

homologues from different organisms with ~60% homology 

were selected and used for further study. MSA (Multiple 

Sequence Analysis) was performed in these five sequences to 

analyse the area of homology among the gene homologues of 

adhesion protein gene using clustalW (Altschul  1990 and Lesk 

2008).  

 

Primer Design 

       Primers were designed by Primer3 which is a tool available 

online that is a convenient primer designing software. The 

adhesion protein gene was chosen in leishmania major, for which 

NCBI database was used to access the information about the 

sequence. The adhesion protein gene was chosen for the reason 

that the point at which the amastigote form of the parasite were 

transferred to promastigote after attaching to the gut wall of the 

insect vector, phlebotomus thereby being one of the principal 

genes expressed during the transformation process in this 

parasite’s life cycle. This sequence was used in nBLAST which 

is available online, to find its corresponding gene homologues. 

About five gene homologues were chosen for multiple sequence 

alignment in clustalW (Thompso 1994). Through this method, it 

was possible to identify the conserved regions among those five 

homologues. Branchiostoma floridae hypothetical protein 

(BRAFLDRAFT_102194) which is the one with more homology 

was used in Leishmania major database in order to find 

homologous sequence within LmjF database. One of the 

homologous sequences was used in its FASTA format in primer3 

programme to design the corresponding primers. The reagents 

for DNA extraction process and Taq Polymerase, dNTPs were 

purchased from Cambridge Biosciences, UK. 

 

DNA Extraction 

       The extraction buffer was added to the sample and 

centrifuged for about 10mins to form the pellet. The supernatant 

was discarded and the pellet is preserved which was then used to 

extract the DNA. The pellet preserved was defrosted and 

resuspended in 500µl of DNA Extraction Solution (DES). 5µl of 

proteinase K (20mg/ml) was added to the resuspended solution. 

Proteinase K is commonly used in nucleic acid purification 

because it inactivates the nucleases present in the mixture which 

can degrade the nucleic acid by breaking the phosphodiester 

bond between the nucleotides. 

       This mixture was incubated at 50ºC for 1hour in a hot water 

bath to enable the cell lysis. Then, the mixture was chilled on ice 

for 5minutes. To these mixtures, 275µl of propan-2-ol was added 

and mixed gently by inversion for several minutes. This mixture 

was then centrifuged at 6500rpm for 10minutes to form the 

pellet. The supernatant was then discarded which was then 

followed by the addition of 25µl of T.E.buffer containing 

50µg/ml RNAse in order to dissolve the pellets. 

       An equal volume (100µl) of 

phenol/chloroform/isoamylalcohol was then added and 

repeatedly spun for 5 minutes using a vortexer, which was then 

followed by 2 minutes centrifugation at 13000rpm. The 

supernatant was then carefully transferred to a fresh tube and the 

above process was repeated. The transfer of supernatant was 

done carefully since there may be some presence of RNAse at 

the junction of the two layers which may degrade the DNA. The 

supernatant was then transferred to a fresh tube again and the 

DNA was precipitated by adding 1 volume (100µl) of 95% 

ethanol which was followed by centrifugation for 5minutes at 

13000rpm. The supernatant was then discarded and the pellet 

was air dried for 5minutes. The air dried pellet was then 

dissolved in 25µl of T.E.buffer and stored at 4ºC over night. 

 

DNA Concentration plate 

       The bottom of the plate was marked with two columns and 

six rows enabling twelve boxes. The left column was allotted for 

the known concentration of lambda DNA and the other column 

for the sample. In the left column, 1µl of known concentration of 

lambda DNA was added in all of the boxes in the order from 100 

to 3.12 whereas the boxes in the other column was used to load 

1µl of known concentration of sample. 

       The sample was loaded in the concentration order from neat 

sample to 1/125 dilution with water. The Petri plate was then 

viewed under UV transillumination and photographed in order to 

estimate the concentration of DNA in the sample. 

 

PCR 

       PCR machine used in this reaction was from Stratgene 

Robocycler40
®
. This required set of components like Taq DNA 

Polymerase and dNTPs were purchased from Sigma-Aldrich
® 

UK. The annealing temperature and the number of cycles were 
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optimized upon trials. The master mix preparation was done 

using the manufacturer’s protocol and the conditions for PCR 

were optimized in trials. The PCR processed samples were 

loaded into the agarose for electrophoresis. Agarose gel and 

electrophoresis tank were purchased from Mini-Sub
®
 Cell GT 

systems, UK. Electrophoresis was performed for the PCR 

processed samples that were loaded into the wells and for the 

intercalating agent, Ethidium Bromide (EtBr) was replaced by 

GelRed
®
 purchased from Cambridge Bioscience, UK. After 

electrophoresis, the gel slices were placed in UV transilluminator 

that was docked with a computer in order to image the gel slices 

for document purposes.  The UV transilluminator was purchased 

from Gentaur Ltd, France. 

 

Gel Extraction 

       The PCR processed samples, once after gel electrophoresis 

was purified from the gel slice for further analysis, sequencing. 

The extraction process was done using QIAquick® Gel 

Extraction Kit following the recommended manufacturer’s 

protocol. The extracted sample was vacuum centrifuged in order 

to concentrate the sample and enable sequencing. 

 

III. RESULTS   

       This project work on Identification of homologous 

sequences in leishmania major using in silico analysis and PCR 

consists of many phases. The primers were designed using the 

conserved region of sequences in the output page of clustal W. 

The details on the gene homologs of adhesion protein gene of 

Leishmania major, the homologous sequence in LmjF database 

and the results of ClustalW have been mentioned in the 

addendum and in Figure 3 respectively. The DNA from the 

parasite was extracted using the protocol explained in the 

methodology part (Fig.2(A)). The concentration of the DNA 

extracted from the sample was determined in order to know the 

amount of DNA present in the sample (Fig.2(B)). 1/25 dilution of 

the DNA sample was chosen for the experiments. The 

information on the designed primers was also included in the 

addendum. The PCR samples were added totally and 

electrophoresed to increase the concentration of the PCR product 

which was then followed by gel elution (Fig.4). The PCR product 

was purified using a purification kit by following the 

recommended protocol. Since the length of the PCR product is 

considerably small, the purified PCR product was vacuum 

centrifuged to increase the final concentration of the sample that 

was sent for DNA sequencing.  

    

IV. DISCUSSION                         

       The conserved region of five homologs of adhesion protein 

gene in Leishmania major was identified using multiple sequence 

alignment (Fig.2). Branchiostoma floridae hypothetical protein 

(BRAFLDRAFT_102194) among the homologous gene was 

searched in LmjF database to obtain the homologous sequence 

for the purpose of primer design. This analysis was done to insist 

on the point, that the structural and functional properties among 

species are evolutionarily related.  

       As mentioned earlier, the primers were designed using the 

homologous sequence, LmjF09.0740 (Ubiquitin Ligase, putative) 

in LmjF database. It would be essential to insist on the point that 

LmjF09.0740 was one of the closest matches to one of the gene 

homologues of the gene of interest, the adhesion protein gene. 

The primers flanked their target sequence, thus representing the 

homology of Leishmania major with the particular homologue. 

       The sequencing of DNA is usually done by chain 

termination method and also by chemical degradation method. 

These methods of sequencing a DNA strand is very hard with 

small samples as there will be possibilities to miss part of 

sequence to which the primers are flanked and also some more 

after them during one way sequencing which is an influencing 

factor for small products. The amplified products are just small 

fragments and to separate them out in a better way, the 

concentration of the agarose gel was increased from 1% to 1.5%. 

This increased concentration of the gel resulted in better 

separation of the smaller fragments.  

       The sequenced data was aligned to check for the PCR 

product in order to confirm the sequenced data from the final 

result was the exact homologous sequence expected. MSA was 

performed for the sequenced data and the primary sequence, L. 

major ubiquitin ligase, putative mRNA from which the primers 

were designed. It was interesting to notice the homologous 

sequence which is the PCR product. However, there are some 

nucleotides missing which was because of the small size of the 

PCR product. Additionally, we encountered a compromise in 

setting up the annealing temperature because of the considerable 

variation among the forward and the reverse primers which was 

believed as a major influence in obtaining a better PCR product. 

The sequenced data obtained was viewed in Chromas 1.45 for 

the chromatogram of the sequence. This alignment program 

clearly proves the presence of the homologous sequence in 

Leishmania major. However, there is a strong need to delve 

deeper into understanding the structural and functional properties 

of the sequence in order to clarify their homology.  

 

REFERENCES 

[1] Aloy P et. al (2002) Structural similarity to link sequence space: new 
potential superfamilies and implications for structural genomics. Protein 
Science 11(5):1101-16. 

[2] Altschul, S.F., Gish, W., Miller, W., Myers, E.W. & Lipman, D.J. (1990) 
"Basic local alignment search tool." J. Mol. Biol. 215:403-410 

[3] Berman, J.D. (1997) ‘Human Leishmaniasis: Clinical Diagnostics and      
Chemotherapeutic Developments’ in Clinical Infectious Diseases. Vol 24, 
Issue 4, pp 684-703. 

[4] Bray, R.S. (1974) Trypanosomiasis and Lesihmaniasis. Associated 
Scientific Publishers: Amsterdam.  

[5] Herwaldt, B.L. (1999) ‘Leishmaniasis’ in Lancet. Vol 354, Issue 9185, pp 
1191-1199. 

[6] Higgins, D. and Taylor, W. (2003) Bioinformatics: Sequence, Structure and 
Databanks. Oxford University Press: New York 

[7] Killick-Kendrick, R. (1979) Biology of Leishmania in Phlebotomine 
Sandflies. Biology of Kinetoplastida, Vol. 2 (ed. Lumsden and Evans) 
Academic Press: New York. 

[8] Lesk, A.M. (2008) Introduction to Bioinformatics, 3rd Edition. Oxford 
University Press: New York. 

[9] Molyneaux, D and Ashford, R. (1983) Biology of Trypanosoma and 
Leishmania, Parasites of man and domestic animals. Taylor and Francis 
(London) 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      211 

ISSN 2250-3153  

www.ijsrp.org 

[10] Newton, B.A. (1974) Trypanosomiasis and Leishmaniasis. Associated 
Scientific Publishers: Amsterdam.  

[11] Peters, W. and Killick-Kendrick, R. (1987) Leishmaniasis in Biology & 
Medicine. Vol 1. Academic Press: London. 

[12] S.Balaji and N.Srinivasan (2001) Use of a database of structural alignments 
and phylogenetic trees in investigating the relationship between sequence 
and structural variability among homologous proteins. Protein Engineering 
vol.14 no.4 pp.219–226, 2001 

[13] Schleif, R. (1986) Genetics & Molecular Biology. Addison-Wesley 
Publishing Company: Canada.  

[14] Thompson JD, Higgins DG, Gibson TJ (1994) CLUSTAL W: improving 
the sensitivity of progressive multiple sequence alignment through sequence 
weighting, position specific gap penalties and weight matrix choice. Nucleic 
Acids Res. 22(22):4673-80. 

[15] Vickerman k. (1974) Trypanosomiasis and Leishmaniasis. Associated 
Scientific Publishers: Amsterdam. 

 

AUTHORS 

First Author – Thiruvarutchelvan S, BTech, MSc, M.S. (by 

Research), Dr. Stephen Heath, School of Environment & Life 

Sciences, University of Salford, UK, Email: 

Sbalaji21@gmail.com 

Second Author – Dr. Stephen Heath, MSc, PhD, Dr. Stephen 

Heath, School of Environment & Life Sciences, University of 

Salford, UK., Email: s.heath@salford.ac.uk 

 

Correspondence Author – Thiruvarutchelvan S, BTech, MSc, 

M.S. (by Research), Dr. Stephen Heath, School of Environment 

& Life Sciences, University of Salford, UK, Email: 

Sbalaji21@gmail.com 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      212 

ISSN 2250-3153  

www.ijsrp.org 

Figures 

Figure 1 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      213 

ISSN 2250-3153  

www.ijsrp.org 

Figure 3 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Legends for Figures 

Figure 1  

Sandfly and Human Stages of Leishmaniasis Logo (Image Courtesy: National Institute of Allergy and Infectious Diseases (NIAID)) 

 

Figure 2  

2 (A) Image confirming the DNA Extraction from the parasite, Leishmania major Logo 

2 (B) Determination of DNA concentration in the sample Logo 

 

Figure 3 

Identification of the conserved region in clustalW Logo 
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Appendices 

 

Information on Primers: 

 

Forward Primer                         5’ – GTCTGGCTATCAGCGGCTAC – 3’ 

Melting Temperature (Tm)       61.4ºC 

GC Content                                 60% 

Molecular Weight                       6108 g/mol 

Length                                          20-mer 

 

Reverse Primer                            5’ – TTGCAGGCAGTCTCAGAAGA – 3’ 

Melting Temperature (Tm)        57.3ºC 

GC Content                                  50% 

Molecular Weight                        6166 g/mol 

Length                                           20-mer  

 

 

 

The gene homologues of the adhesion protein genes and the information about them were obtained from NCBI database. 

FASTA format of the sequences was used in Multiple Sequence Alignment. The accession code in NCBI Database for the gene 

homologues were mentioned below. 

 

>gi|225543397|ref|NM_022011.4| Mus musculus general transcription factor II H, polypeptide 2 (Gtf2h2), mRNA 

GAATTTTGGCGGCGCACTCAGACTGCCGGTACTTCCGGTGAGGGTCGTCTCGTCGAGGCTGGTGGGTCTACGCGAGGAG

ACCTGCGGGGTCCTGAGGCTGTGGAGGGCTGGAGTGAGGCGGACAGGAGAAGAAGCCTGGAGCTGAGGACCGAGAGT

TGAATAAGCATATATATCATTATAAGCACCATGGATGAAGAACCTGAGAGAACCAAGCGGTGGGAAGGAGGCTATGA

GAGAACCTGGGAAATTCTTAAAGAAGATGAAACTGGATCACTTAAAGCTACAATAGAAGATATTCTCTTCAAGGCAAA

GAGGAAAAGAGTGTTTGAGCACCATGGACAAGTCCGACTTGGAATGATGCGCCACCTGTATGTGGTGGTGGATGGATC

GAGAACAATGGAAGATCAGGATTTAAAGCCCAATAGACTGACTTGCACTTTAAAGTTGCTGGAATACTTTGTAGAAGA

ATATTTTGATCAAAACCCTATCAGTCAGATTGGAATAATTGTAACTAAGAGTAAAAGAGCTGAAAAACTGACTGAACT

CTCAGGAAACCCAAGGAAACATATAACATCTTTGAAGAAAGCTGTAGATATGACCTGCCATGGAGAACCATCGCTCTA

TAATTCCTTAAGCATGGCTATGCAGACCCTAAAACACATGCCTGGACATACAAGTAGAGAAGTGCTCATCATCTTCAGC

AGCCTCACCACCTGTGATCCATCTAATATTTACGATCTCATCAAGACCCTGAAGACAGCTAAAATTAGAGTGTCTGTTA

TTGGATTATCTGCGGAGGTTCGAGTTTGTACTGTACTTGCTCGTGAAACTGGTGGCACATACCATGTTATCTTAGATGAA

ACCCATTACAAGGAGTTGTTGGCACATCATGTGAGCCCCCCTCCTGCCAGCTCAAGCTCCGAGTGCTCACTCATTCGCA

TGGGATTCCCTCAGCATACCATTGCTTCTTTGTCTGATCAGGATGCAAAACCATCCTTCAGCATGGCGCATTTGGATAAC

AACAGCACTGAGCCAGGGCTTACACTGGGAGGCTACTTCTGCCCACAGTGCCGAGCAAAGTACTGCGAGCTTCCTGTT

GAATGTAAAATATGTGGTCTTACTTTGGTGTCTGCACCTCATTTGGCAAGATCTTACCATCATTTATTTCCTTTGGATGCT

TTTCAAGAAATTTCCCTAGAAGAATATAAAGGAGAAAGGTTTTGTTATGGATGTCAGGGGGAATTGAAAGACCAACAT

GTCTATGTTTGCACAGTGTGCCAAAATGTTTTTTGTGTGGACTGTGATGTCTTTGTTCATGACTCTCTCCATTGTTGTCCT

GGCTGTATTCATAAGATCCCAACTCCTTCAGGTATTTAATACCAATATGAAGAACACACACATCGAGTGGGTTTAAAAA

CAAAACAAAAGTTGTAACTGTAAATAAAATGATTCTTTGAATAAAGTGATTCTCTAATTAAAACATGAAAGCACTTTGA

AAGAAGATCTGATTTAAGAAACTTTTAACTATGAAAATAGAGTATTTTTATTTGGATTCTATCACCAATATGCATTAAA

ATTTAATTAACTTTGTTTTCTGTTATTTTGAGCCATTTTTATTCTAACTCATTAGTGTGTGTGTGTATACACACACACACA

CACACACATATATAGATATTACTTGTAATGATTAAATTGATGTCATAATCT 

 

 

>gi|40549412|ref|NM_199234.1| Homo sapiens glial cell derived neurotrophic factor (GDNF), transcript variant 3, mRNA 

ATGAAGTTATGGGATGTCGTGGCTGTCTGCCTGGTGCTGCTCCACACCGCGTCCGCCTTCCCGCTGCCAACCCAGAGAA

TTCCAGAGGAAAAGGTCGGAGAGGCCAGAGGGGCAAAAACCGGGGTTGTGTCTTAACTGCAATACATTTAAATGTCAC

TGACTTGGGTCTGGGCTATGAAACCAAGGAGGAACTGATTTTTAGGTACTGCAGCGGCTCTTGCGATGCAGCTGAGACA

ACGTACGACAAAATATTGAAAAACTTATCCAGAAATAGAAGGCTGGTGAGTGACAAAGTAGGGCAGGCATGTTGCAG

ACCCATCGCCTTTGATGATGACCTGTCGTTTTTAGATGATAACCTGGTTTACCATATTCTAAGAAAGCATTCCGCTAAAA

GGTGTGGATGTATCTGA 

 

>gi|169159808|gb|EU311537.1| Streptococcus pneumoniae strain SP231 pilus islet 2 pitA pseudogene, complete sequence; SipA 

(sipA), PitB (pitB), and SrtG1 (srtG1) genes, complete cds; and srtG2 pseudogene, complete sequence 

AAAAAAACTCCTTTTTTATCATAAAATAGAATACAAAACTTCGGAAAAATATGATTTGAGAAATTTTATGAATTTTGAA

AAAATATAATAATTCAAATTCAGAAGACTTTCAAAAGAAATTTTCGAGCGATTAGAATAAATATATGCATCTTTATTTT

ATGAAATTTTTTACTATTTTTTCCATTTTACCACAGAAAAAGTTGAAAAACAAAGAAGAATCATACTTTTTTGTAATTTA
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TAATAACATGTTTTCAAACACATTAATTGACACGAAGTTAATATTATTATACAATTATCTTATGGAAGTCTCAGATTTAT

ATAGTATCAGATTAAAACATATTCTAGCAAGGGAGATAGCATGAACGTTCAATATGATTTTAAGAAGATTCAATATTTT

ACCAGTAGTTTAGTTATCTTTCTCGCTATTCTTTTTTTGTGTGCACCAATTAATTCTTTACGTGCAGATTCAACAACTGAA

CCTCAGACAACTCTGCACAAAACGATTACTCCGATATCAGGGCAAGAAGACCAGTATGAGTTGTCACTGGATATCACA

TCTAAACTGGGAACGGAGACCCAGACGGAGACCCAGTCAGAACCCTTGGATGTAGTCTTGGTTGCCGATTTTTCAGGG

AGTATGGAAGAGCGAGATGTGTGGTCTTACTCTAGTAGACGATACATTAGTAGGATTGAAGCACTAAAACATACACTG

AAAGGTGTGAATGGTCGTCAGGGGCTCATTGATACAATTCTTTCTAATTCCCAAAACCGTCTGTCTATAGTTGGTTTTGC

CGGAAAGATTGATAATCAGTATAATGGCCGTTATTATAATGAATATTATCTGAGTTATCAATATGGAACTTGGCCAAAT

TGAGCTGGTTGGTATTCAAATATCTCTTCATATGATGATGCTAAAACTTTAGTATCTTGGAGCACGGATTCTAATAGCTC

AAAAAATATTGTTAGTTCGTTAACAATTGCTGACTCTAGTCATTCTTATGGTATGGACGCGGGCATTGGCACTGGGACA

AATATAAATGCTGGGTTAACTGAAGCTCAAAGATTGTTGCAAAGTGCAAGGGCTGGGGCAAAAAAAGTAGTTATTCTG

CTGTCAGATGGCGAAGCTAATATGTATTACGAGTCTAATAGTGGGAGAACAATATATAACTATTATTCTAATCCAAATG

TGGGACGTATGATTGATACTCCATATTGGTTTACCTCTGGTTTAGAGAGAGGAATGCTGAATATATCTAGTTTAATAGCT

CCAAAAATAGATGGCTTTTATTCAATCAAATTCAGATATATAGGTTCAAACGATAGTATCACATCTCTTAAAGGATATA

TCAGTGGTTATAATTCTGGAATCCCCAACGAAATATTTTCTGCCAATAATGAAAATGACTTGCAACAAAAATTCAAAGA

AATCACAGATAAAATTCTACCTCTAGGCGTACACCATGTAACTATATCAGATGTCTTGTCCAAGTACGTGCAGCTGTTA

CCTGGTGATGCTTCACACCTTCGTGTCGTCAAAATCAAGGATGGTAACGAGCAAGAACTGAATGACAATCAAGTTACG

ATTGAAACTAAGAAGAACGAACAGGGATTAGTGGAAGTAACAGCCAAGTTTAATCCGAGTTACACTTTGGAGGATGAC

GCCAAGTACGTTCTCAAGTTTACTGTCACCTCTAGCCAAGAGGCATTTGATGCGATTGCGGGTGATAAGACACTTACTA

GTGATGATGCCGAAGAAGCCGATGCTACTAAACTCTACTCCAACAAGGGGGCAAAAGTTGCCTATTCCTATGGTATTGG

GACCTCACGTACCAAAATAAAAGACTATTCTGAGAAGCCCACTTTCAAGCCGTCAGATCCATTGACGGTTCCTGTAGAG

ATTGAGTGGAAAGGTGTGGATGGAAAATCAAATCCATCAGCAAATCGTCCACCTAGTGTCGAATTAAACTTAAACCAA

AAGAAAGATGGAAGTATAAAGGATTCCTATCGAAAGGTCACTAGTCCAGTTCAAACGAATAGTTTTACTGAAAATACT

AGTTTTGCAAAGGTAGCTAAGGGATATGACTACGAACTGAAAGCACCAGACGCTCCGGGATACACAGTCGAAGTTCAA

AAGACAGGTACGAAAGAGAAACCATCCTTCAAAGTTATTTACCGACAGCTTCCAAGTCTCACCGTAAAGAAAATCCTA

GAAGGTGAACAATCACCTAATAAATCTTTCACAATTAATGTTACCCTTTCAGATAAGGATGGCAAGCCGATTAACGGCA

AGTTTGGGAATACAACAGTGACTAACGGGAAAGCACAGATTTCTCTCAAAAATAGTCAGGAAACTGCCCTCAGTTATC

TGCCTCGTGATACCCACTATAAGGTGGAAGAAGTAGAGAACTCTAGAACGGGATATCATGTCACCTATGAAAAACAAG

AGGGGACTTTGTCAGAGGATGTTCAAACAATCGTCACCAACCACAGACTTCCGACACTTTCAGTCACAAAAAAAGTTA

CAGGTGCTTTTGCTAATCTTCTGCAATCCTTTAAGATTACCATTAACGTAAAGGATGCGCAAAATAAACCATTGAATGG

ATCGTATAGTGCAATAGTAAATAATCAAAAAACAACGCTACAATTCACCAATGGTAAGGCGACAGTTGATCTAAAGAA

AGATAAAACCATCAAGATTCTCGACCTTCCTCTAAATGCTCGTTATAGTATCGAAGAAGAAGCAAGTTCGTCTCGTGGG

TATCAGGTGTCCTATGATAAAAAAGAAGGAACTCTTGATGCAAATAAGTCTGCGACAGTCACGAATAATAAAAACAGC

GTACCTGAAACGGGAATTGACTTCTTGAGTAGCACTCTCGTGCTTGGAGTCGTTCTTCCTCTAGGAGGGATCTTCTTTAT

CATCTTACTTGGTCACCTTGTGGTGAATAGGAGGAAGTGATGCTGCTTAAAAAGAAACATAAGAAACCAGTAACACAA

GTCAATCGGGATAAGTCTCCGCCGAGTGTCTGGGGAGATATCCTTTACTTAGTCAGTAAACTTCTGATGGTTGGATTTGT

ACTAGCCACCCTTTACTTTTTCGTCTTTGGATTATTAAGATACAATGACGATGGCATGAAGCCCGCCTTAAAAGATGGC

GACTTGGTCGTCTATTATAGGTTGGATAAACGCTATTCGATTGGTGATTTGCTAGTCTATAGTTATAAAGGTAAGGAAA

GAGTGGCGCGTGTCATAGCAACCGAAGGAAGTACAATCGATATAAACGAAAATGGTCTCATCATCAACGGTTCTCCTC

AACAAGAGCAAGATATCTACAAAGAAACGCTGCTCTATAAGGAAGGGGCAACCTTCTCGATGAAAGTCCCAGCAGGAC

AACTTTTTGTCCTCGGGGACAATCGAACAACGGCTGTAGACAGTCGTGCTTTTGGAACCATCCCTATACAGGATACTCA

AGGAAAAGTTGTAACAGTAATTAGAAGACGAGGCTTTTGATGATCATAATGAAAAAAGAAAATAAAAAAACAAAAGA

AATAATCATGAAAAAAACATTCTTTAAAAAGCTATTCACTGCAAGCATTGCAGCTATAACCGCTTTGTCCGTATTCAGA

GGTGTCCCGACTTTTGCGGATGATAATTCAGCAATAACCAAAGCAAATGGTGAAAATAATGCTGTTGTGAAGATTAATA

AAACGTTGAATATTGCAGAGGGAATAACAACACCAACAGCGACATTTACATTTAAGTTTACAGAAAAAACAGGACAAT

CTTCTAACGGTGCGCCATATCAAACCGGAGTTGCAATTCCAGATAGAAATGTAGAATACAATAAAAATGATCACCCAA

CTGCTGATAAGATTCAAAAAGCAACAGAAGACATTTTTTCGGGAGTTGCTTATGGCCATGCTGGTGAATACGTTTATGA

TGTAGCGGAAGCAAAAACTGGATGGCAGGCGATTACCAAAAATGGTAAAACAATTGATGCCATGAGATACGACAAAC

GTACATATGAAATGCACGTTATTGTTAAGAATAAAGTAAATGGTGGTGTCTATATTTCATCAGTATACTTTAAGGAAAA

TAATAAATCTAACGCCCCTAAAGTAGAACCAAGTGAACAAGGCGTTTATAATTTATTTGATAACACATATACCAAAGAC

GCAAGTAAGGAGCCTAATCCTGATGATCCGAGTCAAGTAGACCCCAATGCGAAAGCATTAACAATTACTAAAAAAGTT

GATGGAGCTTCAGGGGATAAAACAAGAGATTTCCAATTCCATATCAAGATTCAACTTCCAAGTACAAATAAAACAGCA

GAAACCCCTGTTACGAATATTATAGTAAAACATGGATCTAAGTCAGAGGTGTTGGCAGTAGTGACCCCAGCAGATACA

GTTGAGTACAATTTTACTCTTAAAGATGGTGAAACATTTACAGTTGAACAACTACCAGCAGGTTCTAAATATACAGTAA

CTGAAACTGGAGTAGCAGGTTATACAGATTCATCAATTTATACTACAAATGGTGCAGAACAAACATCTCAAGGACAAA

AAAATGTAGATTTTACATTAACAGATATCCTCATAGGTGAAAAGAAAAACGACAACA 

AAGTTACTAACAAAATCGACGACGTTACTCCTACTGGTCTCTTGATTGATAACCTTCCATTCATTTTGATGATTGGTCTT

GGTTTGGCTGGATTTGTTGTCTTGTCTAAAAAACGTAGAGAAGCCTAAACGGCTGGGGGCAGATGATGAAAACCAAGC

GTGAGAAACCAAAAAAGAGTCTGTCTAGGCGTCTCGTTCTTGCTGTGGATGGGGTGATCAATCACTTGCTGCTCATTTT

TGCAGCTTTGATCTTTCTCTTTGGTTTCTACGCCCTTTGGGATTCCAACCAAGTCTACTCCTTAGCTTCGTCAAGTGAGTA
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CGAAGCTTATCGACCTGTCACGACGCAACAGGATGAGCTGGCCAGTTTTTCAGGCTTCAGCAAACTCCAAGAACTCAAT

CCCGAAGTCCTCGGTTGGATCAATGTCTACGGCACCAATATCGACTATCCCTTAGTCCAAGCCAAGGACAATGAAAAGT

ATCTCAACAAGGACTCCAAAGGTGAGTTTGCAGCGACAGGCGCTATCTTTCTCGATGCACGAAATAATCCTAAGTTCGA

AGACTTTAATACCATTATCTACGGGCACCACGTAGAAAATGGGGTCATGTTTGGTGATGTGGCTAAGTTTGCTGATCAG

GAATTTTTTGACCAGCATCGTTACGGTAGTATATACTACAATGGTGTGGAAAAAGGGCTCGAGATCTTTGAGATGTTGG

AGGTTGATGCCTATGACTTTAACATCTATGATCCAGGAATACAGGGTGAGGACCGCCAGCAGGCCTATCTAGACCACCT

GCTCTCAGTCGCCATGCACAAGCGGGATATCTCACTCTCACCGAGTGATCGTATCATCCTACTCAGTACCTGTTTTCTCG

ATGTGACCAATGGTCGTCATATCGTAGTCGCAAAGATTACAGACACTGTCCCTAAAAATACTTTCCATACAAAAAAATC

AAAACCATTTCCATACAGTGTCTTTGATGACTCGTCTCTTGGACGTTTCCTCTCATCAATCCCACTATGGATTTGGTACC

TTATCTTGTTTGTATTGTTCTTGCTCTTGATTTTCTTACTCCTTGTCCTCTACTTGATCCTACGTCGTAGAAGAGAGAGTA

AAAAAAATGCAAGAAGCAGACCCTTTTACTGACTAAGGGTGAATAGAAAAGAGGCGGTTTTGTCCCGCCTCCTTTCCTT

TTAAGAAATCTCGCATAGAAAGGAGTGCTGATGACGGTTCAAAAGAGCGCGATTTAAAAACGTATTTCTGGTATTCTTC

TGTGTTTTTGTAGCTCTTTTTAGTTGGCAGAGAGTAGTAGAAGCAAGTGACTATGATCACTATAATCCTATTGAAAAGG

ATGCTTCGAGCACAGGTTTTGAAACCCTACAGCACTTGAACAAAGATGTTTGCGGTTGGATTAGCCTTGATGGGACCAA

GGTAGACTATCCGCTTCTACAAAGTCAGGATAATGTCAAATACCTTGACCGCAATGCCTTTGGCGATTATACGATAACG

GGATCAATTTTTCTCGACTATCGCTTTAATCCCAACTTTACTGATTTTAATACGATCATCTACGGACACTCTATGGCTTC

AGGGGCTATGTTCGGTGAGATTAAGAAATTTGCTGATAAGGAATTCTTCGACCAGCATCGCTACGGTTCTATCTACTAC

AATGGTCGAGAACGTGGTCTTGAAATTTTTGGGATTTTAGAAGTGGATGCCTATGACACGGAGATTTATCGAACCTTGA

GTTCCAAGGATGAGGAACACCAGGCTTACTATCAATATCTGCTAAGTAAAGCCAAGTACAAGCGAGATGTTTCCTTGAC

CTCAACGGACAAGATTGTTTTATTAAGCACCTGTTTCCTTAACATAACTAATGGACGACATATCCTTTTAGCTAAAATAA

CGGATGCACCGGTGAAAGTAGCACAGGATGAAAGTGGGGAAGCAGTAGGAACACGGTATTTCGATCACGGAATTCCC

ACTTCTTGTCCTTATCATCCTAATTATAAGACGAGATAAAAAAACAAAAGAGCAAAAGAAATAGTAGACGTAGGAAAC

GTTTACTATTTTTTTCTTTCATGATAGAATGGATAGAGAAAATAATATCATAAGGATGATAAC 

 

 

>gi|225007537|ref|NR_027353.1| Homo sapiens CD8a molecule (CD8A), transcript variant 4, transcribed RNA 

AGCACCCAAGGGCTGGTCAACCAAGCTGGGGGTTGAATTTCCATCCAGCAATGCAGGCCATGGGAGGCTGCAGCAGTG

ACGCTGTCAGATCCCCTTTGTGAGAATAATAATTTTTATAACAACGTGGCTGGAGGACTGATCAGGAGAGAGACTGGTG

TGAATTGAAGGCTGTTGCAATGGCTCCAAGAAGAGATGAGGCTGTGTGTTTTCAGCTGCCCCCAGTTGCCTGGCCAGGC

TGCCTCGACGGCCCTATTCACGGGCCCCAGCCTCCTCGCCGGGCTGGAAGGCGACAACCGCGAAAAGGAGGGTGACTC

TCCTCGGCGGGGGCTTCGGGTGACATCACATCCTCCAAATGCGAAATCAGGCTCCGGGCCGGCCGAAGGGCGCAACTT

TCCCCCCTCGGCGCCCCACCGGCTCCCGCGCGCCTCCCCTCGCGCCCGAGCTTCGAGCCAAGCAGCGTCCTGGGGAGCG

CGTCATGGCCTTACCAGTGACCGCCTTGCTCCTGCCGCTGGCCTTGCTGCTCCACGCCGCCAGGCCGAGCCAGTTCCGG

GTGTCGCCGCTGGATCGGACCTGGAACCTGGGCGAGACAGTGGAGCTGAAGTGCCAGGTGCTGCTGTCCAACCCGACG

TCGGGCTGCTCGTGGCTCTTCCAGCCGCGCGGCGCCGCCGCCAGTCCCACCTTCCTCCTATACCTCTCCCAAAACAAGC

CCAAGGCGGCCGAGGGGCTGGACACCCAGCGGTTCTCGGGCAAGAGGTTGGGGGACACCTTCGTCCTCACCCTGAGCG

ACTTCCGCCGAGAGAACGAGGGCTACTATTTCTGCTCGGCCCTGAGCAACTCCATCATGTACTTCAGCCACTTCGTGCC

GGTCTTCCTGCCAGCGAAGCCCACCACGACGCCAGCGCCGCGACCACCAACACCGGCGCCCACCATCGCGTCGCAGCC

CCTGTCCCTGCGCCCAGAGGCGTGCCGGCCAGCGGCGGGGGGCGCAGTGCACACGAGGGGGCTGGACTTCGCCTGTGA

TATCTACATCTGGGCGCCCTTGGCCGGGACTTGTGGGGTCCTTCTCCTGTCACTGGTTATCACCCTTTACTGCAACCACA

GGAACCGAAGACGTGTTTGCAAATGTCCCCGGCCTGTGGTCAAATCGGGAGACAAGCCCAGCCTTTCGGCGAGATACG

TCTAACCCTGTGCAACAGCCACTACATTACTTCAAACTGAGATCCTTCCTTTTGAGGGAGCAAGTCCTTCCCTTTCATTT

TTTCCAGTCTTCCTCCCTGTGTATTCATTCTCATGATTATTATTTTAGTGGGGGCGGGGTGGGAAAGATTACTTTTTCTTT

ATGTGTTTGACGGGAAACAAAACTAGGTAAAATCTACAGTACACCACAAGGGTCACAATACTGTTGTGCGCACATCGC

GGTAGGGCGTGGAAAGGGGCAGGCCAGAGCTACCCGCAGAGTTCTCAGAATCATGCTGAGAGAGCTGGAGGCACCCA

TGCCATCTCAACCTCTTCCCCGCCCGTTTTACAAAGGGGGAGGCTAAAGCCCAGAGACAGCTTGATCAAAGGCACACA

GCAAGTCAGGGTTGGAGCAGTAGCTGGAGGGACCTTGTCTCCCAGCTCAGGGCTCTTTCCTCCACACCATTCAGGTCTT

TCTTTCCGAGGCCCCTGTCTCAGGGTGAGGTGCTTGAGTCTCCAACGGCAAGGGAACAAGTACTTCTTGATACCTGGGA

TACTGTGCCCAGAGCCTCGAGGAGGTAATGAATTAAAGAAGAGAACTGCCTTTGGCAGAGTTCTATAATGTAAACAAT

ATCAGACTTTTTTTTTTTATAATCAAGCCTAAAATTGTATAGACCTAAAATAAAATGAAGTGGTGAGCTTAACCCTGGA

AAATGAATCCCTCTATCTCTAAAGAAAATCTCTGTGAAACCCCTATGTGGAGGCGGAATTGCTCTCCCAGCCCTTGCAT

TGCAGAGGGGCCCATGAAAGAGGACAGGCTACCCCTTTACAAATAGAATTTGAGCATCAGTGAGGTTAAACTAAGGCC

CTCTTGAATCTCTGAATTTGAGATACAAACATGTTCCTGGGATCACTGATGACTTTTTATACTTTGTAAAGACAATTGTT

GGAGAGCCCCTCACACAGCCCTGGCCTCTGCTCAACTAGCAGATACAGGGATGAGGCAGACCTGACTCTCTTAAGGAG

GCTGAGAGCCCAAACTGCTGTCCCAAACATGCACTTCCTTGCTTAAGGTATGGTACAAGCAATGCCTGCCCATTGGAGA

GAAAAAACTTAAGTAGATAAGGAAATAAGAACCACTCATAATTCTTCACCTTAGGAATAATCTCCTGTTAATATGGTGT

ACATTCTTCCTGATTATTTTCTACACATACATGTAAAATATGTCTTTCTTTTTTAAATAGGGTTGTACTATGCTGTTATGA

GTGGCTTTAATGAATAAACATTTGTAGCATCCTCTTTAATGGGTAAACAGCATCCGAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

AAAAAAAAAAAAAAAAAAAAAAAAAAAA 
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>gi|219485608|ref|XM_002239788.1| Branchiostoma floridae hypothetical protein (BRAFLDRAFT_102194) mRNA, complete 

cds 

ATGGCGGCATCAGCAGGTGCAGTGTTCTTACTTCTAGTGTACACGTCATCAGTTCATGGGTATCCAAGACAAAGATTTC

GAGTCTACCTTGACAGTGATGCTTCTGCCGTTGCCGACTGTGCGTTTGAAGGCAACAGCCTGTGTTCCTGGACCCAGGG

ACAGGACGACACCATGGACTGGTCTGTCCTACAGGGATGGGACGCTACAGGCGACACCTACTGGACGACGTTGCCAAG

CACGGACCACACCCTAGCAACAAGTGACGGCTGGTACGTAGCCGTAGAATCTCCCGCCACAGTCACAACCGGTCGGCC

ACTCGCACGCCTGCAGTCCCCAGTAATCCCGCATGGTGAAAAGGCTGAGCAGTGTTTGACGTTTCATTACCACATGACC

GAGGACTACCCCGCTGATCTGGGCTTCGATGCAAAGAACTTGCTGAATGTGTACCTGCTATCGGAGGGCGAGTTGAAG

GGACCGATTTGGACTATGGGAGAACTGCTCTATGGCTACTGGAACCAGGCAGAACTTTCTTTCACCACATATAAGGACT

TTCAGATCGTGCTGGAGGCGGTGGTAGAGTCCCAGAATAGCGGTGACATCGCTCTTGATGACATCAAACTCAGAAATC

GGCCGTGTGCAGGTTGTAATCACATCCTGACGGACCGTACGGGCACGTTCACCAGCCCGCGCTACCCGGACCCCTACCC

GCAGAACACGGACTGCACCTGGACCATCAAGGCGCCCGACGACAAGAGGATCCGCCTGGCCTTCGACCTCATCGACAT

CGTGGAGGACGAGAACTGCGAGATCGACTACGTCGCCGTGAGCGGGTCGGAGAACGGGGACGGCATCAGGTAA 

 

These homologues were BLAST searched in Leishmania Major GeneDatabase and looked for homology with any of the 

sequences in the database. It was found that one of the homologue showed 58% of homology with one of the sequence in 

L.major GeneDatabase. Branchiostoma floridae hypothetical protein mRNA showed 58% of homology with ubiquitin ligase, 

putative mRNA and this sequence was used in Primer3 to design the primers for the PCR reaction.  

The FASTA format of the sequence is mentioned below. 

 

>gi|157865079|ref|XM_001681196.1| Leishmania major ubiquitin ligase, putative (LmjF09.0740) mRNA, complete cds 

ATGGGCTACAACCCCGACATCCCGTCGACGTGGAGCATCAAGCAGCTCCTTGAGTACGCGCGGCAGCGCGGAATCGAC

GTACCGAGCGGCTGTGAGAAGTCGGAGCTCGTCACCATCGTCGACGAGTACTTGACAGACGAACTGCTCGCGGAGCAC

ATCCGCAAAGAAAACGCACTGGACACGGACGTCATTGAAGACATCGCAGGCGCTAGCACCGCGTCCATTCTACGGCAT

GCGGCGCACCCCTCCTATACCAGCGTGCTGCGTCGCCATCCAGCAAAACTGCAAGCGATTATTGAAGCCGGCATCGAG

CAGCTCCAATCGCTTCCGTTTGTTGCACGGCTATGCAGTGCGCGAGTGCACAGTCCTCTGCAGGCGTGGCTGGGCACCT

TAGCCTCGGACTGCGGCGATGGCAAGTGTCTGCTGACTGTCCTCACAGCGTCAAACAGCGACGTAGCAGCCTCGCCGG

TGTGTGGGCGCTTCTGTGGAGAGCAAGAAATGGTGGTACGCTGCCTCGACTGTGGCGCCGACTCCACATGCGTCATGTG

CATGGACTGCTTCCGCCACTCTCCGTGCGTCAACCATCGCTACCGTATCACGCAGAGCTCAGGCGGTGGCATGTGCGAC

TGCGGCGATCCGACCGCGTGGAAGCTGGAGTCCTTCTGCAGCCGTCATCGTGCCGCCGCTGCAGCTGCAGCGGCGGGT

GACGGGAACAGTGTGTCCGACCCCCTCGACACCATGGCGGAAGAGGATCGGGTGTGGGCGGTGCCGGTGCTGCGAGGC

ATTATTCAGTTCACTGCTGTTACGCTCCTGCAGCACACGCGTCTGCAGGTGTTGCAGAAGCGGGCGCAGTCACGAGCGA

GAAAGCAGCGAAGGGCGGCAAGCGGCGCCGGGAACAGCACTGCTAGTGGCAGCGGCACTAGCACAGCCGGAACTGCA

GCAACGCCCAGCTTTAGCGACGCGGAAGCCGCGCTGCTGAACGATGTTGCTCGCATCTCGGATAAGTTCGACTGGTTAG

AGGAGTGGATGTCAGAAGTGACGCGGCAGCTGTGGGAGCTCATGCAGGCCAGCGACATCGCCAAGCATCTCGTGGCGC

AGCTCTGGGCAGAGCCGGTGCGAATGGCGGTGTGCGGCGGTCCAGGCGCAGTTGTCACCGCCGCGCACGACAACGAGG

AAGAAAAAATAGGCGGGGAGACCGGCACGGCCGCCTCGATGGCGGACCCCGTCCTCGACGCGTTACCGCCAAACTTCA

CCTGCGTGCACATGGTGTTCCTTCACGAAGCATCGCGGCCCGTGACGGCCCACGAGCAGCCTCTGAATGCCACCAGCA

GATCCGCGCCGTGGCTCAATAACCTCCTTCGGTGCGTCGGCCACTGCTTGAGCAACGCCAAGTTTCGCTTCCCGGTCGG

CGGGCTAATGGCGGCATATGCCGAGTACATCAACGCACAGGAGCGTTCTGAGGACAAGAACGAGTGCTTGTCGCAGTA

CCAGGTGCAGGTGCTAACGAACCCCGACGTGATCCGCCACCTGATGACACCTTCACACCTGCCTTACAAGGCGGCAAC

GAACACAGTGCTGCACAGACAGCTGAGCGCGTTGCTCTACGCGTTATGGCTCGCGCGTGACACCGTCAGTGGCGCCTCT

GCGAACCCGGTGACGGAAACGGCGGCACTCTCGCGCGACGGGCTCCTGTTTGTTGCCCACCAAGCCACGCCCGTCTCG

CTGGCCAGCGTGACCGCGTTACAGTCGTGTCTGAGCGGGTCCCCTGCGGCCTGCTACACCCTTGTGCTGAACCGACTCG

CGTGGCGCGCCTTTGCGCAGGTCGCCGGCAGTCTGGCTATCAGCGGCTACATCTGCAAGGACCCCAATGCACCAACAG

ACTCGCAGCACTACCCCACGCCGGACTTCATTGGTCGCTGCATCTCGCGGCACATGTGGTTGTGGGTGCATGCCATGCG

GGTGGTTCTGTCATGTCTTCTGAGACTGCCTGCAACAGCAGCAACGGATTCATCGGCGTCGATGCCCGCCCTGCCCCAC

GATTCCATCGCAGAGGTGCTGGGGATCACGACGGAGCTCTGGGAAACGTGGCGCGGTGCCACCGCCTTCGATACACCA

CCGGATCGCCTGCGGCAGAAAGGCCCGCTGCTGGAGATGCTGTCGGCATGCAGGGTGGCGAATGGGAAGGACGAAGC

CCTCTTGCTGCTGGAGCACGGCCCCATGGCGGCGGCGCAGTCGCGCGTACTGGGAAAGCAGCCATTGGCGGAGCAGGT

AGGAACGGCAGTGACCGCCAAAACAAGCATCCTGGCGGCCCCTGCGTTGGCGACGGCGATGGGGTACACAATACAGG

CTCTCTATGAGATTAGCCGGACCATGGATGTCGTCTTCGAAAAGCAGCGCGACGGCTTTTGCCGGCGGTGTCGCTCCAT

CGTGCTGGAGCGAAAGACCTTCATGGGTCTGCCGAGAAGCCAACAAGCAGCGAGCCATGGTGGCACTTCAGAAAATGA

GGAGGCGCGCGACGCAGACGGGAAGGCAGGTGCAAGGCTCCCGGCGCCGTCGACGTGCTCGGTGGACATTGTGGAGT

ACACGCTGCTGGAGCCACACGCGCACGCCACTACCCTTTCCAACCACCTCCCTCGCCTATTCGGGGCTGTTCTCACGGC

ATGGGTCATCGAAAGCCAACGCGCCACATCTCGGCTGCAAAGTGCGGCGCCATCGTCCTCGGCCGCCCCGGCGGAGGT

GCTCGCCATGACTCGCATATCTGGCCTTCCAAGGGCGAGCACGAACAGCACCGCAGCAGCAGGGGAGACGTCGGACCT

CCCGGCCACCCCCGCACACGCGCGCCGCCCTCTGCGGTCTCTGCTGGACGCCTTCTTTCAGTTGCGAGCGGAGGTAACA
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CACAACGAGCAGGATCGCCTCACCTTTTCTCAGCAGCTCCTCGATTCGTTGGTCATGCCGCATGTGCTGACCGGCCAGG

TCTTCGACGGCTTGTGGCGGCGCGGCGATTACGATGTTTCATCTGCCGTCACGATGTACCTGACCTTCTCGCGCGGCGTG

TCGGCAGAATTCGACATCCTGATGATGCAGGTGCTCACGATGGAGCTGGCACCGGCCGACATGTCGCTGCAGATCCTCC

AGCGCTTCTCTTACGCGAAGCGACGCCTGCGCAACGTGGACACAGAGCATGCGCATCAGGCGCCGCGGCGACGTGCCA

GCGCATTGCACGGGCAGCGACCAGCGGATAAGCTCCCTGAGAAGCCCTTGGACGCCCTCCCAACGATGCTGGCAGCGC

GGCGGCCGTTCTTCCGGCGCTGCCTGAACGGCTACAGGCACTTTTTGCGCCTCATTCTCACGATCGTGACGGACGTGTC

CAAGGCGGCATTCCAGGCCCCCATGTCCTCGCCCGTCATCGACCGCATCGTCGGGGGCCTCCTCGCGCACGGTAAGGTC

TCCCACTCCTCCATCGTCGCCAACGTCAATGGAACCGCCCGTGGCGGCGACTACGGCGACGCCGACGAGGACGAGAAG

GACGCCAGCGGCAACGTGATCAAGTTCTCGAGGCTGATCGACGCCGCGATCCGGAAGCTGGCGGTCGCCGAGAACTCG

GCGCAAGGGAAACAGTTTCAACTGAAGGACGTGGATGTGTGGCGCACACACGTGGGCCTGTACCACATCGGGGTCGTT

GATAGCCATCTCGAGGAGTTTTACAAGACGTACCGAGGCCTCGCCAGCGCAGCAGATGCGGCAAAGCAGAAAGAGGC

AGAGTCGCATGCGCTCGCTGATGGCGACAAGAGCGACAATGCCACGGGCGGTGGCGGGCAGCAGCAGAAACGCATCT

CTCTGCCACCCACGCAACTGTCCGACACGAGCATGTACGCAGAGCTAGTGCCCACCACCCGTGCGTTGCTGCACACGG

ACGCCGTCCTGTTGCCGGCGCTCTACGTACTGCACTTGTACGCCAACTGCCACGTGCCCGCTGCTGTCGCTGCCGCCTCG

GATGCAAAGGCTGCAGTGGCAGACAAGGAGGGTACGGCGTCCACGGCTGCCTTGGCACAGGAGTCGCCGCTCTCTCGG

CACGACAACGCTATGCACGAGAGTGCCGATGATGGAAGGGAAGACACCGAGAGCGGGAGCGAGGATGACCGCCACAG

TGACGACAGGGAAGACCCCAACGTGATCACGCGCGAGGCGTTGCTGCACGCCACCACAACTCTGTACCTGTGCGTGCA

AGACTGCGTCTCCATCACGCGGGCCATGCGGGCTATCGAAGGCTACAGTGGCGAGATGGCGTCCGCTACGGAGAAGGG

CGTCATCTCCTGGGACCTCCTCGAGCTGTACCTGCGTCGATTCGCCATCAACGCGCCCTCCTTCACTCACGCCTCGTGTG

TGCAGTGGCTGCCATTGCCGGAGCTGGTGCCGTGCCAAACCTTGCTCGAGAAGCTGCAGACCCCTGTTCGACTCCACAC

ACACACCTCAAACGGCACGCCCACCGCCATCGCCACTTCTTCCTCCGCTGACATGCTGCACCGTCTGCGTGGCTATCTG

CTCTCGAACAAGGACACCGATCCTTACGGGTGCCTGGAGATGGTGGAGGCGGTGCTCGTGCAGACGGGACTGGCCACC

TTTAGCACAGCCGACTTGCTGGATGAGCAGAAGACGAAGGATGAGGCGGCGCAGAGTCGGAAGAAGGTCATTCAGGA

GCGGCAGGCCTTGTTGATGCAGCGCATGCGCAGTCGCGCGCTGAAGGCATCGGAGAAGATGAAGGTGGCCGCCACCGC

GGCGCAGCAGCAAGAAGGGCAACGCGGTGGCGACGAGGCCTCTGGCCCCGCGGCA 

TCGGCGTCGGAGAAGTCCCCTACGGGCGGTGTGATTGGCTCACTTCTTGCGAAGCTGCTGCTGGAGCTGACGACGTTGG

ACTGCTGCGTGTGCCGCTCCACGACGGAGGAGCCACTCTTTCTGCTCTGCCACACCGGCACCTCCGGCATGCTGCCTCA

GCTGGGCGCGCTTTCGCTGCCGGACGGCCGCCATGTGCACAGCCACCTGAGCATGTGCGGCCACGCCGCACACAAGTC

GTGCGTGGAGAAAGTGTTTGTCCGGCTGGCAGTGCTGTGGCAGCGGTGGAACTTCCGGAGTCAGTTCTACCTCGGCCCC

ACGGAGTTCAACTGCCCGGTCTGCACAACCATCATTACAGCGCTGTGCCCGATGCCGGTGCTCTCCTGCGGCGGCAACG

GCGACTGGACGACCGCCACCTCCCGGACAACGCGAATGCTCTCGTCGGCTGCGACTCCCTTTGCGTCTCTCTTCGAGGA

ACTGCAGAACGGCACCGTATCGGCCAGCAACCAGCGCGCCGTCGACGTCGCGGCGGAGTTCCACACAACCTTGGCAAA

CGCCGCCGTCGGCTTCAGCCCGTCCGAAGATGTCCCCGCCATTGTGTCCGCCGAAGACGAGCTCCAGCAGAAGAACGA

GGCCGCCTGGCAGCTGTCCGAGGCCATCCGCGCCTTCTGTTACGCCTGCCACCTGCAGCTGGAGGCCATCAAGGCCGGC

CAAGAACTCAGTCATCGTGACCTCATCGGGCTTCTGTCGGTCCTAGTGAGCATCATGCCCGCTGAACTGGAGCGGCAGC

AAGCCGACCTGCGCTCCAACTACGCACGAAACATGCAGGACAACGAGAGCTTGCTGGTCATGGATGCGCTTCTGCAGC

CCCGCGACGCGAGCAGATTGATCAGTGCCCACGTGCTGACACGGGTGCTGCCCTCTATGCCGGTGAACGTTATAGCAC

GGCTCGTGGCTGTTGCGTGTGCCAGCAACACGGACGACAACGGCGAAGGGTCACATGCCGCCGCCGCCGCCGCCGCGT

CGCTGGAGGAGGAGTTCACGGGCGTGACGGCGGCGCTTTGGCAAACCGTGGGCGTGCTGACACTCCTCAAGGCCCTTG

TCGTCGAAGATGCCCATCATGGCGTCGTCCTCCGCAGCAGCACTTTCACCGTGGCGGGCGCCGTCACCTTTGCGGTGCC

GAGCGTGGCCAGTGTGAGGACTCCGGTATCCCGCTGCACCTCGATTGTGCGCATGCTGCAGTACCTGTTGCCAGTGCCG

CACAAGAGCACGGAGGCGGAGCTGCAGGTGGTTGGCCAAGATATATTGGCCTGCATGCAGGCGGCCACCACACCAGCC

ACCCTCTCCTGCTCCGGACATGGTATGGAAATCGTGAAGTCAGCCGTGCCCTACACCACACCAGAGGAGTGGGTCGCG

CGGATCGCGGAGGAGCTGCTGCACCTGCCCTCCGTGTACACCACCGTTCTAACACGCTTTGCAGAGCACAAGCTGTGCG

CCATATGCCACCAAGAGCCGACGAAGCCAGTGGTGTGCTGCCGATGCGGGAAGCTGATGTGCATGCAGCCGCCAAACT

CGCCACCGGAGCTGTACACGCACACGCGCACCTGCGGCGGCGCTGTTGGCATCTTCCTCGTTGTCCGTACCGCCAACTT

CTACGTGCTGGAGCTGACGTCTGGGCGTGTCTACCACTACCCCTCCAACTACACGGACGAGTACGGCGAGCACGACCG

CAACCTGCGTCGTGGCATTCCGCTCTTCCGCAACACCGAGGAGACCCAGAAACTGGTCTTGACGTGGATGCTGAACAA

GTGGGGTGCCGTATCGTCCATTTTCGGCGTCTCAAACCGCATGGATCTCTCCACCCTGTAG 
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Abstract- Among decision tree classifiers, Bayesian classifiers, 

k-nearest-neighbor classifiers, case-based reasoning, genetic 

algorithms, rough sets, and fuzzy logic which are some common 

classification methods in data mining, decision tree classifier is 

the most commonly used because it is easier to understand and 

implement compared to other classification methods. In this 

study, performance evaluation of two decision tree algorithm 

named ID3 and C4.5is done in order to discover which one is 

superior on the basis of accuracy with the help of a software tool 

using publicly available datasets. 

 

Index Terms- ID3,C4.5,IDE3 

 

I. INTRODUCTION 

n the past, to extract information by data analysis was a 

manual and pain staking process because much domain 

knowledge was required, and understanding of statistical 

approach is also needed. However such approach will become 

inappropriate while facing the rapidly growing sizes and 

dimensions of the data. A community of researchers devoted 

themselves to the field called “data mining” to solve automating 

data analysis problem and discover the implicit information 

within the huge data (Giordana and neri,1995).Data classification 

is one of data mining techniques used to extract models 

describing important data classes. Some of the common 

classification methods used in data mining are: decision tree 

classifiers, Bayesian classifiers, k-nearest-neighbor classifiers, 

case-based reasoning, genetic algorithms, rough sets, and fuzzy 

logic techniques. Among these classification algorithms decision 

tree algorithms is the most commonly used because of it is easy 

to understand and cheap to implement. 

1.1 Decision tree algorithm ID3-ID3 (Iterative Dichotomiser 3) 

decision tree algorithm was introduced in 1986 by Quinlan 

Ross (Quinlan, 1986 and 1987). It is based on Hunt’s 

algorithm and it is serially implemented. Like other decision 

tree algorithms the tree is constructed in two phases; tree 

growth and tree pruning. Data is sorted at every node during 

the tree building phase in-order to select the best splitting 

single attribute (Shafer et al, 1996). IDE3 uses information 

gain measure in choosing the splitting attribute. 

1.2 Decision tree algorithm C4.5-C4.5 algorithm is an 

improvement of IDE3 algorithm, developed by Quinlan 

Ross (1993). It is based on Hunt’s algorithm and also like 

IDE3, it is serially implemented. Pruning takes place in C4.5 

by replacing the internal node with a leaf node thereby 

reducing the error rate (Podgorelec et al, 2002). Unlike 

IDE3, C4.5 accepts both continuous and categorical 

attributes in building the decision tree. It has an enhanced 

method of tree pruning that reduces misclassification errors 

due noise or too-much details in the training data set. 

 

II. EVALUATING PERFORMANCE 

      We evaluated performance of classifier ID3 and C4.5 on the 

basis of accuracy. The parameters are: 

a) Number of instances in dataset 

b) Number of attributes in dataset 

 

III. EXPERIMENTAL RESULTS 

 

Dataset Instances Accuracy rate (%) 

Id3 C4.5 

Iris 150 90 96 

Bank_class 300 57 68 

Cardata 1728 89 92 

mushroom 2074 89 88 

 

Table 3.1 Results for dataset iris, bank, car and mushroom 

 

 

       Figure 3.1 Results of classification accuracy in terms of 

no. of instances. Numeric values for this chart is shown in 

table 3.1 

 

       3.1Performance over the iris dataset- Iris dataset contains 

150 instances of type numeric having three types of classes. As 

shown in table 3.1 the obtained accuracy from both algorithms is 

good. C4.5 gains a slight classification accuracy advantage over 

ID3. 

       3.2 Performance over bank_class- Bank_class dataset 

consists of 300 instances of numeric as well as categorical type. 

C4.5 algorithm outperforms decision tree induction on this 

dataset by 11% classification accuracy. So from this we can say 

that C4.5 should be preferred when there are numeric as well as 

categorical attribute values in a dataset.  

 

I  
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       3.3 Performance over cardata dataset- Cardata dataset 

contains 1728 categorial instances. C4.5 proved to generalize to 

the car dataset with greater accuracy than ID3. As cardata 

contains four classes that’s why ID3 provides just 3% less 

accuracy as compared to C4.5 algorithm.  

 

       3.4 Performance over mushroom dataset- Both algorithm 

performed very well on mushroom dataset which consists of 

2074 instances of categorical type. Here ID3 provides greater 

accuracy as compared to C4.5due to its categorical nature and 

because number of classes in this dataset is two. 

 

Dataset Attributes Accuracy rate (%) 

Id3 C4.5 

Segment 20 89 93 

Cmc 10 86 93 

Soybean 36 90 92 

Bank_data 12 50 62 

 

Table 3.2 Results for dataset segment, cmc, soybean, 

bank_data 

 

 
 

Figure 3.2 Results in terms of no. of attributes. Numeric 

values shown in table 3.2 

 

       3.5 Performance over segment dataset- Segment dataset 

consists of twenty attributes of type numeric having seven 

classes. C4.5 provides greater accuracy as compared to ID3 with 

slight difference of 4%.  

 

       3.6 Performance over cmc dataset- Contraceptic method 

used (cmc) dataset consists of ten attributes of type numeric, 

binary and categorical as well having three classes. For this 

dataset also C4.5 outperform ID3 by 7%.  

 

       3.7 Performance over soybean dataset- Soybean dataset 

consists of thirty six attributes of type nominal or categorical 

having nineteen classes. For this dataset C4.5 provides higher 

accuracy as compared to ID3. 

       3.8 Performance over bank_data- Bank data consists of 

twelve attributes of type categorical and numeric and have two 

classes. Algorithm C4.5 outperform ID3 by 12% accuracy.  

 

IV. CONCLUSION 

       Our experimental analysis of performance evaluation of the 

commonly used decision tree algorithms ID3 and C4.5 using 

publicly available datasets shows, for datasets with many 

instances and for datasets with many attributes C4.5 

outperformed ID3. This suggests that C4.5 algorithm 

outperformed ID3 in terms of classification accuracy. 
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Abstract- Global climate change is a change in the long-term 

weather patterns that characterize the regions of the world. The 

term "weather" refers to the short-term (daily) changes in 

temperature, wind, and/or precipitation of a region (Merritts et al. 

1998).  In the long run, the climatic change could affect 

agriculture in several ways such as quantity and quality of crops 

in terms of productivity, growth rates, photosynthesis and 

transpiration rates, moisture availability etc. Climate change is 

likely to directly impact food production across the globe. 

Increase in the mean seasonal temperature can reduce the 

duration of many crops and hence reduce the yield. In areas 

where temperatures are already close to the physiological 

maxima for crops, warming will impact yields more immediately 

(IPCC, 2007). Drivers of climate change through alterations in 

atmospheric composition can also influence food production 

directly by its impacts on plant physiology. The consequences of 

agriculture’s contribution to climate change, and of climate 

change’s negative impact on agriculture, are severe which is 

projected to have a great impact on food production and may 

threaten the food security and hence, require special agricultural 

measures to combat with. 

 

Index Terms- Climate change, Greenhouse Effect, Greenhouse 

gases (GHGs), Global Warming Potential (GWP), Inter 

governmental Panel on Climate Change (IPCC), parts per million 

(ppm). 

 

I. INTRODUCTION 

limate change is any significant long-term change in the 

expected patterns of average weather of region (or the whole 

Earth) over a significant period of time.  It is about non-normal 

variations to the climate, and the effects of these variations on 

other parts of the Earth. These changes may take tens, hundreds 

or perhaps millions of year. But increased in anthropogenic 

activities such as industrialization, urbanization, deforestation, 

agriculture, change in land use pattern etc. leads to emission of 

green house gases due to which the rate of climate change is 

much faster. Climate change scenarios include higher 

temperatures, changes in precipitation, and higher atmospheric 

CO2 concentrations. There are three ways in which the 

Greenhouse Effect may be important for agriculture. First, 

increased atmospheric CO2 concentrations can have a direct 

effect on the growth rate of crop plants and weeds. Secondly, 

CO2-induced changes of climate may alter levels of temperature, 

rainfall and sunshine that can influence plant and animal 

productivity. Finally, rises in sea level may lead to loss of 

farmland by inundation and increasing salinity of groundwater in 

coastal areas.  

       The greenhouse effect is a natural process that plays a major 

part in shaping the earth’s climate. It produces the relatively 

warm and hospitable environment near the earth’s surface where 

humans and other life-forms have been able to develop and 

prosper. However, the increased level of greenhouse gases 

(GHGs) (carbon dioxide (CO2), water vapor (H2O), methane 

(CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs), 

perfluorocarbons (PFCs), and sulfur hexafluoride (SF6) etc) due 

to anthropogenic activities has contributed to an overall increase 

of the earth’s temperature, leading to a global warming. The 

average global surface temperature have increased by 0.74
 o

C 

since the late 19
th

 Century and is expected to increase by 1.4
 o

C - 

5.8
 o

C by 2100 AD with significant regional variations (IPCC, 

2007). The atmospheric CO2 concentration has increased from 

280 ppm to 395 ppm, CH4 concentration increased from 715 ppb 

to 1882 ppb and N2O concentration from 227 ppb to 323 ppb 

from the year 1750 and 2012. The Global Warming Potential 

(GWP) of these gases i.e, CO2, CH4 and N2O are 1, 25 and 310 

respectively.   

 

II. GLOBAL SCENARIO OF CLIMATE CHANGE  

              
Source: IPCC, 2007. 

 

       Projected scenarios of global warming indicate that the 

global average surface temperature could rise by 1.4 to 5.8°C by 

2100. The projected rate of warming is unprecedented during last 

10,000 years. 

C  
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       All climate models indicate a rising trend in temperature. 

Precipitation pattern has changed with decreased rainfall over 

south and south-east Asia. More intense and longer droughts 

have occurred since 1970s. Perpetual snow cover has declined on 

both area and depth of snow cover. Global mean sea level is 

projected to rise by 0.18 to 0.59 m by the end of the century. 

       Six of the 10 countries most vulnerable to climate change are 

in the Asia-Pacific. Bangladesh tops the list followed by India, 

Nepal, the Philippines, Afghanistan and Myanmar. In 

Bangladesh, for example, about one-fifth of the nation's 

population would be displaced as a result of the farmland loss 

estimated for a 1.5 m sea-level rise. The Maldives Islands in the 

Indian Ocean would have one-half of their land area inundated 

with a 2 m rise in sea level. 

 

III. INDIAN SCENARIO OF CLIMATE CHANGE  

       The warming may be more pronounced in the northern parts 

of India. The extremes in maximum and minimum temperatures 

are expected to increase under changing climate , few places are 

expected to get more rain while some may remain dry. Leaving 

Punjab and Rajasthan in the North West and Tamil Nadu in the 

South, which show a slight decrease on an average a 20 per cent 

rise in all India summer monsoon rainfall over all states are 

expected. Number of rainy days may come down (e.g. MP) but 

the intensity is expected to rise at most of the parts of India (e.g. 

North East). Gross per capita water availability in India will 

decline from 1820 m
3
/ yr in 2001 to as low as 1140 m

3
/yr in 

2050. 

       Corals in Indian Ocean will be soon exposed to summer 

temperatures that will exceed the thermal thresholds observed 

over the last 20 years. Annual bleaching of corals will become 

almost a certainty from 2050. Currently the districts of 

Jagatsinghpur and Kendrapara in Odisha; Nellore and 

Nagapattinam in Tamilnadu; and Junagadh and Porabandar 

districts in Gujarat are the most vulnerable to impacts of 

increased intensity and frequency of cyclones in India 

(NATCOM, 2004). The past observations on the mean sea level 

along the Indian coast show a long-term (100 year) rising trend 

of about 1.0 mm/year. However, the recent data suggests a rising 

trend of 2.5 mm/year in sea level along Indian coastline. The sea 

surface temperature adjoining India is likely to warm up by about 

1.5–2.0
o
C by the middle of this century and by about 2.5–3.5

o
C 

by the end of the century. A 1 meter sea-level rise is projected to 

displace approximately 7.1 million people in India and about 

5764 sq km of land area will be lost, along with 4200 km of 

roads (NATCOM, 2004). 

       Over 50% of India’s forests are likely to experience shift in 

forest types, adversely impacting associated biodiversity, 

regional climate dynamics as well as livelihoods based on forest 

products. Even in a relatively short span of about 50 years, most 

of the forest biomass in India seems to be highly vulnerable to 

the projected change in climate. Further, it is projected that by 

2085, 77% and 68% of the forested grids in India are likely to 

experience shift in forest types. 

 

IV. CROP RESPONSES TO EXPECTED CLIMATE 

CHANGE FACTORS 

       Climate change scenarios include higher temperatures, 

changes in precipitation, and higher atmospheric CO2 

concentrations which may affect on yield (both quality and 

quantity), growth rates, photosynthesis and transpiration rates, 

moisture availability, through changes of water use (irrigation) 

and agricultural inputs such as herbicides, insecticides and 

fertilizers etc. Environmental effects such as frequency and 

intensity of soil drainage (leading to nitrogen leaching), soil 

erosion, land availability, reduction of crop diversity  may also 

affect agricultural productivity. 

       An atmosphere with higher CO2 concentration would result 

in higher net photosynthetic rates (Cure & Acock 1986, Allen et 

al. 1987). Higher CO2 concentrations may also reduce 

transpiration (i.e. water loss) as plants reduce their stomatal 

apertures, the small openings in the leaves through which CO2 

and water vapor are exchanged with the atmosphere. The 

reduction in transpiration could be 30% in some crop plants 

(Kimball 1983). However, stomatal response to CO2 interacts 

with many environmental (temperature, light intensity) and plant 

factors (e.g. age, hormones) and, therefore, predicting the effect 

of elevated CO2 on the responsiveness of stomata is still very 

difficult (Rosenzweig & Hillel 1995). For every 75 ppm increase 

in CO2 concentration rice yields will increase by 0.5 t/ha, but 

yield will decrease by 0.6 t/ha for every 1 °C increase in 

temperature (Sheehy et al., 2005). CO2 enrichment have 

generally shown significant increases in rice biomass (25-40%) 

and yields (15-39%) at ambient temperature, but those increases 

tended to be offset when temperature was increased along with 

rising CO2 (Ziska et al., 1996a,b; Moya et al., 1998). Yield losses 

caused by concurrent increases in CO2 and temperature are 

primarily caused by high-temperature-induced spikelet sterility 

(Matsui et al., 1997a). Increased CO2 levels may also cause a 

direct inhibition of maintenance respiration at night temperatures 

higher than 21°C (Baker et al., 2000). In rice, extreme maximum 

temperature is of particular importance during 3 flowering which 

usually lasts two to three weeks. Exposure to high temperature 

for a few hours can greatly reduce pollen viability and, therefore, 

cause yield loss. Spikelet sterility is greatly increased at 

temperatures higher than 35 °C (Osada et al., 1973; Matsui et al., 

1997b) and enhanced CO2 levels may further aggravate this 

problem, possibly because of reduced transpirational cooling 

(Matsui et al., 1997a).  

       A key mechanism of high temperature-induced floret 

sterility in rice is the decreased ability of the pollen grains to 

swell, resulting in poor thecae dehiscence (Matsui et al., 2000). 

Significant genotypic variation in high-temperature induced 

floret sterility exists. Variation in solar radiation, increased 

maintenance respiration losses or differential effects of night vs. 

day temperature on tillering, leaf-area expansion, stem 

elongation, grain filling, and crop phenology have been proposed 

as possible causes (Peng et al., 2004; Sheehy et al., 2005). In a 

recent climate chamber study, there was first evidence of 

possible genotypic variation in resistance to high night 

temperatures (Counce et al., 2005) High CO2 levels and/or 

temperature are likely to affect crop development rates.  

       Predicted effects of climate change on agriculture over 

the next 50 years 
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Climatic 

element 
Expected changes by 2050's 

Confidence in 

prediction 
Effects on agriculture 

CO2 
Increase from 360 ppm to 450 - 600 ppm (2005 levels 

now at 379 ppm) 
Very high 

Good for crops: increased photosynthesis; reduced water 

use 

Sea level rise 
Rise by 10 -15 cm Increased in south and offset in 

north by natural subsistence/rebound  
Very high 

Loss of land, coastal erosion, flooding, salinisation of 

groundwater 

Temperature 
Rise by 1-2

o
C. Winters warming more than summers. 

Increased frequency of heat waves 
High 

Faster, shorter, earlier growing seasons, range moving 

north and to higher altitudes, heat stress risk, increased 

evapotranspiration 

Precipitation Seasonal changes by ± 10% Low 
Impacts on drought risk' soil workability, water logging 

irrigation supply, transpiration 

Storminess 
Increased wind speeds, especially in north. More 

intense rainfall events. 
Very low Lodging, soil erosion, reduced infiltration of rainfall 

Variability 
Increases across most climatic variables. Predictions 

uncertain 
Very low 

Changing risk of damaging events (heat waves, frost, 

droughts floods) which effect crops and timing of farm 

operations 

Source: Climate change and Agriculture, MAFF (2000) 

 

       Warming will accelerate many microbial processes in the 

soil-floodwater system, with consequences for the C and N cycle. 

Crop residue decomposition patterns may change. Increased soil 

temperature may also lead to an increase in autotrophic CO2 

losses from the soil caused by root respiration, root exudates, and 

fine-root turnover. Climate change impacts will also impact on 

rice production through rising sea level rise. Most studies project 

decreased yields in non-irrigated wheat and in rice, and a loss in 

farm-level net revenue between 9% and 25% for a temperature 

increase of 2–3.5°C. Aggarwal and Mall (2002) observed that a 2 

°C increase resulted in a 15–17% decrease in grain yield of rice 

and wheat. Fungal and bacterial pathogens are also likely to 

increase in severity in areas where precipitation increases. Under 

warmer and more humid conditions cereals would be more prone 

to outbreaks of pest and diseases thereby reducing yield. 

 

4.1 IMPACT OF CLIMATE CHANGE ON WORLD’S 

AGRICULTURE 

       Climate change is likely to directly impact on food 

production across the globe. Increase in the mean seasonal 

temperature can reduce the duration of many crops and hence 

reduce final yield. In areas where temperatures are already close 

to the physiological maxima for crops, warming will impact 

yields more immediately (IPCC, 2007). 

       World agriculture faces a serious decline within this century 

due to global warming. Overall, agricultural productivity for the 

entire world is projected to decline between 3 and 16 % by 2080. 

Developing countries, many of which have a average 

temperatures that are already near or above crop tolerance levels, 

are predicted to suffer an average 10 to 25% decline in 

agricultural productivity the 2080s. Rich countries, which have 

typically lower average temperatures, will experience a much 

milder or even positive average effect, ranging from a 8% 

increase in productivity to a 6% decline. Individual developing 

countries face even larger declines. India, for example, could see 

a drop of 30 to 40%. 

 

Fig. 1 Results of models showing possible crop yields in the 

future 
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       The figure shows the results obtained using the Hadley 

climate model for the years 2020, 2050 and 2080 .  The maps 

show that increased temperatures in many parts of Africa will 

reduce food production. The decrease in rainfall in Australia will 

reduce crop yields but this decline can be overcome by irrigation 

in some cases. The increase in rainfall combined with a moderate 

increase in temperatures in North America may benefit food 

production. The burden of climate change is likely to fall 

disproportionately on the poorer countries of the world. 

       To interpret the maps we have to remember that the results 

obtained depend on climate, the effect of CO2 levels on crop 

growth and changes in socioeconomic conditions. For example, 

in developed countries lower rainfall levels can be overcome 

through irrigation but these technological solutions are not 

necessarily possible in less developed countries. 

 

 

4.2 IMPACT OF CLIMATE CHANGE ON INDIA’S 

AGRICULTURE           
       India’s agriculture is more dependent on monsoon from the 

ancient periods. Any change in monsoon trend drastically affects 

agriculture. Even the increasing temperature is affecting the 

Indian agriculture. In the Indo-Gangetic Plain, these pre-

monsoon changes will primarily affect the wheat crop (>0.5
o
C 

increase in time slice 2010-2039; IPCC 2007). In the states of 

Jharkhand, Odisha  and Chhattisgarh alone, rice production 

losses during severe droughts (about one year in five) average 

about 40% of total production, with an estimated value of $800 

million (Pandey, 2007).  

       Increase in CO2 to 550 ppm increases yields of rice, wheat, 

legumes and oilseeds by 10-20%. A 1
o
C increase in temperature 

may reduce yields of wheat, soybean, mustard, groundnut, and 

potato by 3-7%. Much higher losses at higher temperatures. 

Productivity of most crops to decrease only marginally by 2020 

but by 10-40% by 2100 due to increases in temperature, rainfall 

variability, and decreases in irrigation water. The major impacts 

of climate change will be on rain fed or un-irrigated crops, which 

is cultivated in nearly 60% of cropland. A temperature rise by 

0.5
o
C in winter temperature is projected to reduce rain fed wheat 

yield by 0.45 tonnes per hectare in India (Lal et al., 1998).  

Possibly some improvement in yields of chickpea, rabi maize, 

sorghum and millets; and coconut in west coast.  Less loss in 

potato, mustard and vegetables in north-western India due to 

reduced frost damage. Increased droughts and floods are likely to 

increase production variability 

       Recent studies done at the Indian Agricultural Research 

Institute indicate the possibility of loss of 4 – 5 million tons in 

wheat production in future with every rise of 1
o
C temperature 

throughout the growing period. Rice production is slated to 

decrease by almost a tonne/hectare if the temperature goes up by 

2
 o 

C. In Rajasthan, a 2
o
C rise in temperature was estimated to 

reduce production of Pearl Millet by 10-15%. If maximum and 

minimum temperature rises by 3
o
C and 3.5

o
C respectively, then 

Soyabean yields in M.P will decline by 5% compared to 1998. 

Agriculture will be worst affected in the coastal regions of 

Gujarat and Maharashtra, as fertile areas are vulnerable to 

inundation and salinisation. 

 

V. AGRICULTURAL PRODUCTIVITY AND FOOD 

SECURITY 

       Food security is both directly and indirectly linked with 

climate change. Any alteration in the climatic parameters such as 

temperature and humidity which govern crop growth will have a 

direct impact on quantity of food produced. Indirect linkage 

pertains to catastrophic events such as flood and drought which 

are projected to multiply as a consequence of climate change 

leading to huge crop loss and leaving large patches of arable land 

unfit for cultivation and hence threatening food security. The net 

impact of food security will depend on the exposure to global 

environmental change and the capacity to cope with and recover 

from global environmental change. On a global level, 

increasingly unpredictable weather patterns will lead to fall in 

agricultural production and higher food prices, leading to food 

insecurity. 

       Food insecurity could be an indicator for assessing 

vulnerability to extreme events and slow-onset changes. This 

impact of global warming has significant consequences for 

agricultural production and trade of developing countries as well 

as an increased risk of hunger. The number of people suffering 

from chronic hunger has increased from under 800 million in 

1996 to over 1 billion recently.  United Nations population data 

and projections (UN 2009) show the global population reaching 

9.1 billion by 2050, an increase of 32 per cent from 2010. The 

world’s population is expected to grow by 2.2 billion in the next 

40 years to 2050, and a significant part of the additional 

population will be in countries that have difficulties feeding 

themselves.  Preliminary estimates for the period up to 2080 

suggest a decline of some 15–30 per cent of agricultural 

productivity in the most climate-change-exposed developing 

country regions – Africa and South Asia. 

       Even the IPCC, scarcely alarmist, says 0.5
 o

C rise in winter 

temperature would reduce wheat yield by 0.45 tons per hectare in 

India. Rice and wheat have a total share in total food grain 

production in India. Any change in rice and wheat yields may 

have a significant impact on food security of the country. And 

this when Indian agriculture has already pushed into crisis, and 

2.56 lakh farmers have committed suicide since 1995.  

       According to A K Singh, deputy director-general (natural 

resource management) of the Indian Council of Agricultural 

Research (ICAR), medium-term climate change predictions have 

projected the likely reduction in crop yields due to climate 

change at between 4.5 and 9 per cent by 2039. The long run 

predictions paint a scarier picture with the crop yields anticipated 

to fall by 25 per or more by 2099. With 27.5% of the population 

still below the poverty line, reducing vulnerability to the impacts 

of climate change is essential. Indian food production must 

increase by 5 million metric tons per year to keep pace with 

population increase and ensure food security. Coping with the 

impact of climate change on agriculture will require careful 

management of resources like soil, water and biodiversity. To 

cope with the impacts of climate change on agriculture and food 

production, India will need to act at the global, regional, national 

and local levels. 
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VI. CLIMATE CHANGE – MITIGATION AND 

ADAPTATION IN AGRICULTURE 

1. Assist farmers in coping with current climatic risks by 

providing value-added weather services to farmers. 

Farmers can adapt to climate changes to some degree 

by shifting planting dates, choosing varieties with 

different growth duration, or changing crop rotations.  

2. An Early warning system should be put in place to 

monitor changes in pest and disease outbreaks. The 

overall pest control strategy should be based on 

integrated pest management because it takes care of 

multiple pests in a given climatic scenario. 

3. Participatory and formal plant breeding to develop 

climate-resilient crop varieties that can tolerate higher 

temperatures, drought and salinity. 

4. Developing short-duration crop varieties  that can 

mature before the peak heat phase set in.  

5. Selecting genotype in crops that have a higher per day 

yield potential to counter yield loss from heat-induced 

reduction in growing periods.  

6. Preventive measures for drought that include on-farm 

reservoirs in medium lands, growing of pulses and 

oilseeds instead of rice in uplands, ridges and furrow 

system in cotton crops, growing of intercrops in place 

of pure crops in uplands, land grading and leveling, 

stabilization of field bunds by stone and grasses, 

graded line bunds, contour trenching for runoff 

collection, conservation furrows, mulching and more 

application of Farm yard manure (FYM).  

7. Efficient water use such as frequent but shallow 

irrigation, drip and sprinkler irrigation for high value 

crops, irrigation at critical stages. 

8. Efficient fertilizer use such as optimum fertilizer dose, 

split application of nitrogenous and potassium 

fertilizers, deep placement, use of neem, karanja 

products and other such nitrification inhibitors, liming 

of acid soils, use of micronutrients such as zinc and 

boron, use of sulphur in oilseed crops, integrated 

nutrient management.  

9. Seasonal weather forecasts could be used as a 

supportive measure to optimize planting and irrigation 

patterns. 

10. Provide greater coverage of weather linked agriculture-

insurance. 

11. Intensify the food production system by improving the 

technology and input delivery system. 

12. Adopt resource conservation technologies such as no-

tillage, laser land leveling, direct seeding of rice and 

crop diversification which will help in reducing in the 

global warming potential. Crop diversification can be 

done by growing non-paddy crops in rain fed uplands 

to perform better under prolonged soil moisture stress 

in kharif. 

13. Develop a long-term land use plan for ensuring food 

security and climatic resilience.  

14. National grid grain storages at the household/ 

community level to the district level must be 

established to ensure local food security and stabilize 

prices. 

15. Provide incentives to farmers for resource conservation 

and efficiency by providing credit to the farmers for 

transition to adaptation technologies. 

16. Provide technical, institutional and financial support for 

establishment of community banks of food, forage and 

seed. 

17. Provide more funds to strengthen research for 

enhancing adaptation and mitigation capacity of 

agriculture. 

 

VII.  CONCLUSION 

       Climate change, the outcome of the “Global Warming” has 

now started showing its impacts worldwide. Climate is the 

primary determinant of agricultural productivity which directly 

impact on food production across the globe. Agriculture sector is 

the most sensitive sector to the climate changes because the 

climate of a region/country determines the nature and 

characteristics of vegetation and crops. Increase in the mean 

seasonal temperature can reduce the duration of many crops and 

hence reduce final yield. Food production systems are extremely 

sensitive to climate changes like changes in temperature and 

precipitation, which may lead to outbreaks of pests and diseases 

thereby reducing harvest ultimately affecting the food security of 

the country. The net impact of food security will depend on the 

exposure to global environmental change and the capacity to 

cope with and recover from global environmental change. 

       Coping with the impact of climate change on agriculture will 

require careful management of resources like soil, water and 

biodiversity. To cope with the impact of climate change on 

agriculture and food production, India will need to act at the 

global, regional, national and local levels. 
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Abstract-Soil and land degradation is considered for slope land such as riverbank or streambank and lands of high forced water runoff 

and rainfall causes severe soil erosion is the concern of this work. The major cause of runaway unprotected soil particles due to the 

natural reasons, thus making uneven soil plain surface scan be remedied by tree plantation or vegetation. A precision mirror-amplifier 

is designed for primarily sensing soil moisture and pH level to provide eventual environmental conditions needed for irrigation and 

fertilization for plants to grow healthy, which in turn reduces the soil erosion. Another special sensor designed and employed here that 

can monitor the degradation due to erosion and the system can determine the soil’s critical limits. To design the system in an IC form, 

VLSI design MAGIC CAD tool is used to complete. Results from PSPICE has confirmed the proper performance of the IC and proved 

to be very applicable in the environment controlling systems. In this paper, design methods and results are presented for a sustainable 

cultivation technology to prevent soil erosion at slope land. 

Index Terms- Land Degradation; Soil Erosion; Soil Moisture; Irrigation; pH Level; Slope Land; Mirror-Amplifier; VLSI. 

I. INTRODUCTION 

and degradation is typically a more significant problem in areas with fragile ecosystems (deserts, semi-arid, volcanic islands, 

rainforests, etc.) and in places with heavy population loads where people are forced to over-use the same land with no alternatives. 

Degraded lands are also associated with areas where the land is the main resource for everything: human food, animal food, 

building materials, fuel, income generation, etc. These pressures create constant withdrawals that, if not reversed, lead to 

exhaustion of the land resource. Land degradation can be defined as reduction or loss of the biological or economic productivity of 

soil [1-3]. Among the several environmental damages caused by land degradation like (i) deforestation, (ii) erosion, (iii) loss of 

topsoil, (iv) siltation of streams and rivers, (v) reduced water infiltration, (vi) gradual drop in water table; this work is more concerned 

about erosion caused by wind and/or water. Figure 1 represents an impact caused by soil erosion. 

1) Soil Erosion, Causes and Impacts 

Erosion is the removal of soil particles from a site due to the forces of water, wind, and ice. Over time, these forces will slowly 

wear away or disintegrate the soil. Basically, erosion can be classified into two major types: (i) geological erosion, and (ii) man-made 

erosion. Geological erosion, which includes soil-forming as well as soil-removing, has contributed to the formation of soils and their 

distribution on the surface of the earth. 
 

 

L 
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Figure 1. Showing the devastating impact of soil erosion reaching a life-threatening cataclysm. 

Flowing water and wind is the most common causes of erosion, and it may occur in several ways. Erosion of streams in 

agricultural areas normally occurs as a result of one of three factors: (i) change in stream flow, (ii) water flowing over or through the 

streambank, and (iii) the discharge of concentrated runoff from other sources. As flow depths and velocities increase, the force of the 

water flowing against the streambank removes soil particles from the banks, and in many cases erosion causes banks to slump and fall 

into the flowing water. In extreme situations where high flows persist over long periods, banks may erode several feet annually. Rain 

falling on streambanks or runoff from adjacent fields that enters a stream by flowing over the streambanks can also erode soil from 

streambanks, particularly if banks are inadequately protected. Finally, water discharged into a stream from tributary drainage systems 

(such as waterways or tile lines) can also erode streambanks, particularly if the water is discharged in an area where the bank is 

unstable and highly erodible[4].Table 1 represents the factors that affect soil erosion by water [5]. Figure 2 and 3 are also representing 

the factors that influence the erosion[6]. 

Table 1. Factors that affects soil erosion by water. 

Rainfall pattern The more rainfall and the higher the “force” of the rain (called the intensity, i.e. the 

amount of rain which falls per minute), the more erosion will occur. 

Slope steepness The steeper the field, the higher the erosion risk. 

Slope length Erosion increases with slope length. 

Soil type Clayey soils show in general more resistance to erosion than sandy soils. 

Erosion control 

structures 

Well established and well maintained erosion control structures can be very effective. 

But when such structures are poorly established or poorly maintained it is possible that 

they accelerate erosion. 

Cropping practices Varying cropping practices have different effects on soil erosion. 

Ground cover The greater the groundcover the greater protection of the soil surface from the impact 

of rainfall. 

Time Soil erosion (as well as soil development) is a function of time. 

 

So in a brief what contributes to erosion can be listed as: (i) removing vegetation, (ii) removing topsoil and organic matter, (iii) 

shaping the lay of the land, (iv) exposing subsoil to precipitation, (v) failure to cover bare soil areas, (vi) allowing gullies to form and 

grow larger, (vii) removing vegetation along stream banks [6]. 

 

 

Figure 2. Heavy rainfall, steep slopes, removal of most existing vegetation, and erodible soils result in higher soil losses 

from erosion. Source: Kentucky Erosion Prevention and Sediment Control Field Guide, U.S. Environmental Protection 

Agency (USEPA), 1987. 
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Figure 3. Lower rainfall amounts, flatter slopes, preserving existing vegetation, and less erodible soils result in lower 

soil losses from erosion. Source: same as figure 2. 

As the overall effects of erosion are felt on farm by the loss of soil productivity as well as off farm when soil sediments enter the 

water system causing siltation and eventual flooding of lowlands. In term of on farm effects, the relationship between soil erosion and 

agricultural productivity relate to the altering of soils properties. Erosion can decrease rooting depth, soil fertility, organic matter in the 

soil and plant-available water reserves [7]. Thus, the exposed soil remaining will be less productive in a physical sense. These effects 

may be cumulative and not observed for a long period of time. Erosion may also affect yields by influencing not only the soil’s 

properties but also the micro-climate, as well as the interaction between these two [7]. In contrast to natural erosion which happens 

slowly, human-induced erosion can happen fast with large amounts of soil being removed. If this happens, it can be a serious threat to 

agricultural production and the environment [8]. 

2) Soil Erosion, Causes and Impacts 

Riverbank or streambank erosion protection can be done in several ways: (i) vegetation, (ii) windrows and trenches, (iii) sacks and 

blocks, (iv) gabions and mattresses, (v) articulated concrete mattresses, (vi) soil-cement, (vii) retaining walls. Besides that many other 

ways are possible to protect erosion. Among these ways, this work is concerned about vegetation, because it is the least expensive of 

riverbank protection measures, improves habitat, and aesthetically pleasing. 

The vegetation process involves the deliberate planting of trees, shrubs, grasses etc., or retention of areas of natural vegetation (e.g. 

reforestation, contour hedgerows, natural vegetative strips) which: involve the use of perennial grasses/pasture legumes, shrubs or 

trees; are of long duration; often lead to a change in slope profile; are often zoned on the contour or at right angles to wind direction; 

are often spaced according to slope [8]. Figure 4 represents a typical vegetation process on slope land to protect from soil erosion 

process. 
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Figure 4.  Slope land vegetation to protect soil erosion. 

This work is more interested in vegetation process with a plant, locally known as Money Plant (in Figure 5). Scientific name of 

money plant is Epipremnum aureum which is a species of flowering plant in the family Araceae. Its native range extends from 

Northern Australia through Malaysia and Indochina into China, Japan and India. This is a root critter plant and often used in 

decorative displays in shopping centers, offices, and other public locations largely because it requires little care to grow; and this is the 

main reason of choosing it because it takes little care but with proper care it can grow vastly on long slope land to protect erosion. 

 

Figure 5. Money Plants (Epipremnum aureum), an invasive root critter plant and also theygrow on ground soil has been 

proven for excellent protection against soil erosion. 

II. METHODS, APPLICATIONS, DESIGN AND MATERIALS 

Keeping the soil covered with plant residues is the key to increasing soil organic matter and ultimately restoring degraded soils to 

the point that they can sustain crop production [1-3]. 

1)Erosion Control by Sustainable Irrigation  

There is no doubt that plants can help slow down erosion. However, the soil on a steep slope is often missing nutrients for plants to 

grow. Water is also an issue on steep slopes because it moves downhill very quickly and does not soak into the soil. This makes it 

harder for plants to grow there. Keeping this in concern many technologies have been innovated to protect soil from erosion, and most 

of the technologies are pointed to the following 3 (three) goals. (i) Keeping the soil covered: bare soil is easily eroded by rainfall, 

especially on steeply sloped land. Mulching and the rotational/sequential planting of cover crops reduce soil erosion. Keeping the soil 

covered also shields it from harsh sunlight, moderating temperatures and thereby allowing soil organisms to thrive. (ii) Maximizing 

rain water efficiency/infiltration: rainwater harvesting strategies increase the percentage of rain water that percolates down into the 

soil, minimizing the amount of water lost to surface runoff. There are many techniques used separately or in combination to get this 

goal. Some of them include terracing, planting perennials along contours, and micro-catchments. (iii) Building soil and water 

conservation structures: these are physical barriers that prevent soil erosion on sloping land, protecting the soil resources of a farm or 

cropland. They can also be designed to capture water or increase infiltration, thereby lessening the negative impact of water on soil as 

well as increasing the availability of water for agricultural or other uses. While structures may have significant up-front cost associated 

with them, they can have immediate positive impact. They can be useful in stabilizing a severely damaged area, allowing subsequent 

erosion control strategies involving vegetation to succeed [1-3]. Figure 6depits a slope land vegetation process using Live 

Staking/Brush Mattress method [9]. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      231 

ISSN 2250-3153  

www.ijsrp.org 

 

Figure 6. Illustration of an advanced system approach to slope land vegetation for preventing serious soil erosion. 

Source modified: Stream Corridor Restoration: Principles, Processes,  

and Practices 10/98 by FISRWG. 

 

Soil and water conservation technology is developed from an understanding of the components of the Universal Soil-Loss 

Equation [10].The Universal soil loss equation is the most widely used method of predicting soil loss on sloping lands. This equation 

is given by the expression: 

E = R.K.L.S.C.P 

Where: E is mean annual soil loss (T/AC/YR), R is the rainfall erosivity index, K is the soil erodibility index, LS are the factors of 

slope length (L) and slope steepness (S) and are combined in a single index, C is the crop factor/nature of plant cover, P is the 

conservation practice factor used to manipulate the LS factor. If any of the factors listed above could be reduced to zero then soil loss 

and erosion will be reduced to zero. These factors are managed by soil management practices which decrease the effect of the impact 

of soil movement [8]. 

Keeping the other factors constant in the Universal Soil-Loss Equation, if C (crop factor) is reduced by increasing the vegetation 

with minimum crop stage, then E (mean annual soil loss) or erosion can be comparatively reduced.  

Concluding here that this also indicates that all these factors are easily determined based on the land under consideration for 

particular land. Famers can easily find the best outcome of crops using the equation found from their experiments in a couple of 

seasons.   

2) Application Based Design of Control System 

This research works have been conducting to design an ultra low power IC which can sense several environmental conditions to 

provide eventual growth environments for the slope land vegetation process. According to this research the designed IC can be applied 
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in controlling environments by setting two threshold windows: soil moisture threshold, pH threshold. And each threshold window will 

have three threshold levels: below threshold level, normal threshold level, and above threshold level. Depending on the threshold level 

the sensor circuit will make decision for the appropriate operations whether the irrigation and/or fertilization is needed.  

The Figure 7 represents the block diagram of the system with the designed chip depicting the dashed block as a single chip where 

Fertilizer Control Module, pH Detection Module, and Irrigation Control Module is basically made of the mirror-amplifier circuit, 

which can also be called precision sensor. The external erosion detection module is feed to the Fertilizer Control Module.  

The Motor Direction Control & Driver is basically an H-bridge made of very large size transistor, which drives the Fertilizer Pump 

Motor and leaves an opportunity to add a bi-rotational motor if needed. Irrigation Control Driver is also made of a large transistor to 

drive the Irrigation Motor. External Logic Control Unit is to be designed based on the electric parameters of a particular field with a 

particular necessity. 

This concept is come up from the idea of optimal controlling of environmental conditions for any kind of plant growth, but 

precisely this research is being inspired on irrigation and fertilizer modules that are being found to be necessary for the vegetation 

process with Money Plant. But if the choice of plant gets changed based on the location of the riverbank or streambank, then 

additional modules can be used with the necessity. 

 

Figure 7. Block diagram of the system with the designed IC. 

Construction of the precision sensor mirror-amplifier circuit (in Figure 8) consists of two differential amplifiers creating mirror 

architecture as input stage and a NAND gate between them as output stage. 
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Figure 8. PSPICE schematic of the mirror-amplifier circuit for sensor. 

The circuit contains total of 14 MOS transistors in which 6 of them are p-MOS (M1-M6), and rest 8 are n-MOS (M7-M14). The 

operation of the circuit is done by total of five input terminals; Vsensor, Vbias (or Esensor1, Clock, and two ChipEN, and an output terminal 

Vout. The circuit is powered by ripple-free DC power of 3V from a solar power unit. In Figure 9 the Motor Direction Control & Driver 

is made of an H-bridge and an inverter coupled to its two inputs A and A-bar, those are built of very big size n-MOS and p-MOS 

transistors to control and drive the fertilizer pump motor connected to the Fertilizer Tank underneath the field shown in Figure 6. The 

Irrigation Control Driver is made simply of an n-MOS transistor to drive a water pump. The justifications of these drivers are 

discussed in VLSI design and results sections. These two modules are power by ripple-free DC power of 12V from the solar power 

unit. Figure 9 shows the schematic diagram of an H-bridge. 

 

Figure 9. Schematic of the dynamic H-bridge circuit to control the directional operations of  

the bi-rotational DC motor. 

3)  VLSI Design of the IC 

To have maintenance-free sustainable plants for many years, especially growing on the sloped land requires electronics with 

sensors that can perform complex decision making Logical Processes(mixed-signals) accurately. The system must maintain the 

programmed outcome, so plants on the field can stay healthy every season. This also requires carefully selecting the type of plants. For 

farming vegetations, it requires extra attention and reprogramming the system based on the type of plants grown, suitable for every 

season. An IC design is essential that implements the logical functions to determine the exact operations that can offer the sustainable 

health of plants and thus this phytoremediation process prevents erosion.  

To design the system IC, based on precision sensor mirror-amplifier circuit and other modules in VLSI, MAGIC 7.5 is used with 

the process configuration of 0.5µm (SCN3M_SUBM.30). The circuit layout of the mirror-amplifier (in Fig.10) on silicon bar has area 

of 101λX48λ or 30.3µmX15µm using lambda=0.3µm CMOS design techniques, which is connected to the pin of 3V power supply. 

Lengths of all MOS transistors are same that is 2λ. For the input stage the ratio of p-MOS to n-MOS widths is 6:3 and for the input 

stage the ratio of p-MOS to n-MOS widths is 12:6. Three of the amplifiers placed in the IC with logical circuit configuration can 

control four modular functions previously shown in figure 7. 
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Figure 10. Physical layout for one of the mixed-signal mirror-amplifier in IC. 

The circuit layout of the Motor Direction Control & Driver module (in Figure 11) has the area of 102λX220λ or 31.6µmX66µm on 

the silicon bar, which is connected to the pin of 12V power supply. Length of all MOS power transistors is the same i.e. 2λ and the 

ratio of p-MOS to n-MOS widths is 200:100 so that the module can drain enough high current to drive a motor.  

 

 

Figure 11. CMOS dynamic motor direction control driver is comprised of an H-bridge (lower)  

and an inverter (upper). 

The complete IC is designed with a pad frame of 32 pads (in Figure 12). Total area of the chip layout including pads is 

990λX1014λ or 297µmX304.2µm. Also the packaging of the chip is shown in Figure 13 with a 32-pin open cavity plastic package 

served by MOSIS, which has cavity area of 3.3mmX3.3mm. The pin configuration of the IC is given in Table 2, and specification of 

the package is given in Table 3. Three of the  

Table 2. Pin configuration of the designed IC. 

Modules Circuits Pin Name Pin # 
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Fertilizer Control Module Mirror- amplifier 

Vdd (3V) 

GND 

EN1 

EN2 

Clock 

Esensor1 

Vsensor2 

Vout 

31 

30 

1 

4 

2 

5 

3 

12; to driver’s i/p A 

pH level 

Detection Module 
Mirror- amplifier 

Vdd (3V) 

GND 

EN1 

EN2 

Clock 

Bbias 

Vsensor 

Vout 

31 

30 

28 

25 

29 

26 

24 

27 

Irrigation Control Module Mirror- amplifier 

Vdd (3V) 

GND 

EN1 

EN2 

Clock 

Bbias 

Vsensor 

Vout 

31 

30 

19 

22 

20 

23 

21 

to driver’s i/p 

Motor Direction Control & 

Driver 

H-bridge with an Inverter 

coupled 

Vdd (12V) 

GND 

A 

A-bar 

Motor i/p #1 

Motor i/p #2 

EN 

32, 17 

30 

12 

13 

14 

15 

18 

Irrigation Control Driver n-MOS 
Vdd (12V) 

Vout 

32, 17 

16 
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Figure 12. The complete IC layout comprised of four controlling segments and two driver segments with 32 pads. 

 

Figure 13. Bonding diagram of the chip in SEMPAC package. 

Table3. Specifications of the chosen IC package. 

Package part number OCP_QFN_5X5_32A 

Package manufacturer SEMPAC 

Package size 5mmX5mmX0.8mm 
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Die placement cavity 3.3mmX3.3mm 

Pins 32 

III. RESULTS AND DISCUSSION 

Figure 14 represents the result of the designed precision sensor circuit using MAGIC extraction tool and PSPICE, which is done in 

two steps. In the 1st step, Output is taken with respect to node 4 (Vbias) with 0.4V DC (below threshold) supply at node 5 (Vsensor) and 

0V to 1.5V clock pulse at node 3 (Clock). In this case output toggles and get steady at 1.4V giving a power dissipation of 1.66 

milliwatts. It is found that Hysteresis at threshold voltage level causes dynamic power loss [11]. This design has flexibility of voltages 

to bias CMOS circuitry. So the pin configuration is changed to get desired response. In the 2nd step, output is taken with respect to 

node 5 (Vsensor) with 1.4V DC supply at node 4 (Vbias) that is got in the 1st step. Clock pulse is still 0V to 1.5V. In this case output 

toggles and get steady at 0.18V. Power dissipation is found to be 4.39 nanowatts in this case. Thus the system is improved for our 

desired operation with nano-power dissipation. 

 

 

Figure 14. Plot of the PSPICE results of the VLSI sensor circuit in the IC 

Now Vbias can be set depending on the moisture level conditions of the slope land. The Vsensor senses moisture levels accurately, all 

the time for the IC to activate water hoses to increase moisture level of the field as necessary. Similarly, Vbias can be set for sunlight 

conditions for each type of betel plants based on light conditions in a particular field. Sunlight shutters are controlled by sensor signal 

to Vsensor of the chip. As a result, the system applies power to electric motor to control shutter position. Thus the perfect sun lighting 

condition is created for the field throughout the year. Figure 15 shows the setup test result of the CMOS based H-bridge. 
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Figure 15. Voltage across the motor shown in blue and the control signal is shown in yellow. 

Figure16 shows the experimental setup of the moisture sensor. The designed chip can be attached to a soil moisture and pH probes 

(in Figure 17) which is placed in the root zone of the slope land vegetation field allows it to be watered enough to get the moisture and 

pH level detected with very high precision level by electrically controlled water valves and hoses. Soil moisture and pH probes will 

pass electrical signals corresponding to the moisture and pH level; as a result when moisture level and/or pH level gets below the set 

threshold window, the chip generates logic HIGH signal and passes it through the drivers to drive the corresponding pumps for 

opening the electrical valves. The chip keeps turning on the electrically operated valves of watering and fertilizing hoses (running to 

various parts of the vegetation field) until the moisture level and pH level gets eventually normal for the field.The entire logic flow 

chart is presented in the Figure 18. 

 

 
 

Figure 16. An experimental setup of the moisture sensor. 

 

 

 

Figure 17. An underground vertical-reference soil/pH moisture sensor probes. 
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Figure 18.  Logical flow-chart of the entire control system by the designed chip 

IV. CONCLUSION 

The UNCCD estimates that over 250 million people are affected by land degradation, and about 1 billion people in over 100 

countries are at risk. According to the WMO, 33% of the world’s land surface is vulnerable to land degradation. Breaking that down 

further, they estimate that 46% of the land in Africa is vulnerable, with Sub-Saharan Africa being the most vulnerable; 25% of Asian 

lands are vulnerable. [1-3]. In addition, soil erosion is one of the major factors regarding this risk which can be significantly reduced 

by vegetation process with proper care by controlling the environmental conditions. Towards that a solar powered complete system is 

designed which is composed of an IC based on pre-designed mirror-amplifier with two separate control segments for different 

controlling parameters, depending on the necessity of different cases, including the precision irrigation modules and fertilizer modules 

for the vegetation process with Money Plant at slope land. The chip designed in CMOS 0.5µm fabrication process has the total layout 
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area of 297µmX304.2µm. Using this IC with sensors, the controlling system can satisfy the controlling with a number of advantages 

including greater precision, more efficient use of water and fertilizer, and reduction in human errors. With the application of this 

research, farmers can maximize the vegetation process by growing healthy plants on the slope lands. This is a multi-level beneficial 

process where both farmers and duellers can eliminate the risks of soil erosion and landslides. 
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Abstract- Finding of hidden and previously unknown 

information in large collection of data is the process of data 

mining. Mining association rules is a very important model in 

data mining. Using association rules different type of regularities 

and patterns can be identified. In most of the previous 

approaches a single minimum support threshold value is used for 

all the items or itemsets. But all the items in an itemset do not 

behave in the same way. Some appear very frequently and some 

very rarely. Therefore the support requirements should vary with 

different items. In this paper, a simple algorithm based on the 

Apriori approach is proposed to find the large-itemsets and 

association rules under arithmetic mean constraint and with 

multiple minimum supports to overcome the above mentioned 

problem. The proposed algorithm is easy and efficient and it 

saves time by focusing only on necessary associations. 

 

Index Terms- apriori approach, association rule, data mining, 

mean constraint,multiple minimum supports. 

 

I. INTRODUCTION 

ata mining is the process of analyzing data from different 

perspectives and summarizing it into useful information - 

information that can be used to increase revenue, cuts costs, or 

both. [1] 

       Data mining can be recognized in many different terms such 

as; knowledge mining using data, knowledge extraction from 

data, pattern analysis, data dredging and data archaeology. But 

most frequently it is known as Knowledge Discovery from Data 

(KDD). Simply data mining is the process of knowledge 

discovery by analyzing the large volumes of data from various 

perspectives and then summarizing it into useful information so 

that people can use them in decision making. It has become an 

essential component in various fields of human life since it can 

be used to identify hidden patterns in a large data set. Data 

mining can be used on different kinds of data such as data 

warehouses, relational, transactional and advanced database 

systems, data streams, flat files, and the World Wide Web. The 

information and knowledge gained from data mining can be used 

for applications ranging from market analysis, fraud detection, 

and customer retention, to production control and science 

exploration. [3] 

       Data mining has several tasks such as association rule 

mining, classification and prediction, and clustering. [2] 

Association rule mining is the most common one among them [5] 

[6] [7] [8] [9] [10] [11] [14] [15] [17].And it has been used in 

many application domains. One of such is the business field 

where discovering relationships among items or sets of items in a 

transaction database in a supermarket or a shopping mall. When 

a set of transactions is given, association mining can find rules 

that will predict the occurrence of an item based on the 

occurrences of other items in the transaction. Technically 

association mining is used to discover elements that co-occur 

frequently within a dataset consisting of multiple independent 

selections of elements and to discover rules. An example for one 

of the applications in association mining is finding answers to 

questions such as "if a customer purchases product X, how likely 

is he/she to purchase product Y?" and "What products will a 

customer buy if he buys products A and B?”  

       Usually a supermarket or a shopping mall collects vast 

amount of data on sales, customer buying history, goods etc. 

Association mining help retailers in the supermarket/ shopping 

mall to identify the relationships among the goods purchased by 

customers in order to improve better customer satisfaction and 

retention.  

       Consider I = {I1, I2 …Im}, a set of items. Consider D as the 

task-relevant data, a set of database transactions where each 

transaction T is a set of items such that T  I. Consider X as a set 

of items. A transaction T is said to contain X if and only if X  

T. An association rule is an implication of the form X → Y, 

where X I , Y  I , and X ∩ Y = φ. Two measures, support and 

confidence, are evaluated to determine whether a rule should be 

kept. Let n be the number of transactions in T. 

       Support – The support of a rule, X → Y, is the percentage of 

transactions in T that contains X  Y, and can be seen as an 

estimate of the probability, P(X  Y). Support determines how 

frequent the rule is applicable in the transaction set T. The 

support of rule X → Y is computed as follows:  

Support = count. (X  Y)/n 

       Confidence - The confidence of a rule, X → Y, is the 

percentage of transactions in T that contain X also contain Y. It 

is the probability of conditional probability, P(X│Y). The 

confidence of rule X → Y is computed as follows:  

Confidence = count. (X  Y)/count.X 

       The support and the confidence of a rule must be larger than 

or equal to a user-specified minimum support and a minimum 

confidence respectively. 

 

II. RESEARCH ELABORATIONS  

       Earlier work on association rules have showed minimum 

support (minsup) should be uniformly specified for all items in 

the database or for items within the same level. Therefore it 

assumes that all items in the data set are of the same nature and 

have similar frequencies in the data.  

D 
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       But actually in real data different items may have different 

criteria to judge its importance. Since rare entities have useful 

knowledge patterns [13], it is not reasonable to have a single 

minimum support threshold value for all the items.  

       The support requirements should vary according to the item. 

For example, the minimum supports for cheaper items may be set 

higher than those for more expensive items. But if the minsup is 

set too high, rules that consider rare items will not be found. On 

the other hand if it is set very low, then those frequent items will 

be associated with one another in all possible ways and then 

there can happen a combinatorial explosion. That means it will 

provide too many rules. And many of them will be meaningless.  

       There are various algorithms that have been proposed to 

mine association rules.[14] [15] [17]AprioriAlgorithm uses 

single minimum support therefore it suffers from ‘rare item 

problem’. [18] 

       Therefore, to extract frequent item sets involving rare items, 

an improved approach known as Multiple Support Apriori 

(MSApriori) has been proposed in [16].Multiple supports have 

been used in those algorithms. In MSApriori frequent item sets 

involving rare items are obtained by assigning minimum item 

support (MIS) value to each item. Then item sets has to satisfy 

the lowest MIS value among the respective items. The rules 

generated are then pruned based on confidence value. 

       A mining approach was proposed [12], which allowed the 

minimum support value of an itemset to be any function of the 

minimum support values of items contained in the itemset. This 

method is flexible when assigning the minimum supports to 

itemsets but the time complexity of this is very high because of 

its generality. 

       A solution for this was proposed [4], based on the Apriori 

approach to generate the large itemsets under the maximum 

constraints. Though this was a simple and efficient algorithm 

than with the minimum constraint, this algorithm generates very 

few association rules compared to the minimum constraint. There 

can be some important association rules which will be neglected 

by this approach.  

       Thus a new simple approach is proposed in this paper, which 

will not generate almost all the important association rules not 

creating a combinatorial explosion. It will consider about 

frequent items as well as rare items. It is basically based on 

Apriori Algorithm and it generates large itemsets under the 

arithmetic mean constraint.  

 

III. THE PROPOSED MINING ALGORITHM UNDER THE 

ARITHMETIC MEAN CONSTRAINT 

       The multiple min-supports mining algorithm using mean 

constraints: 

       INPUT: A set of n transaction data T, a set of p items to be 

purchased, each item ti with a minimum support value mi, i = 1 to 

p, and a minimum confidence value (λ). 

       STEP 1: Calculate the count ck of each item tk, k=1 to p, as 

its occurrence number in the transactions; derive its support 

value stk as: 

stk = ck / n  (1) 

       STEP 2: Check whether the support stk of each item tk is 

larger than or equal to its predefined minimum support value mtk. 

If tk satisfies the above condition, put it in the set of large 1-

itemsets (L1). That is: 

L1 = {tk|stk≥mtk, 1  ≤  k  ≤  p} (2) 

 

       STEP 3: Set r = 1, where r is used to keep the current 

number of items in an itemset. 

 

       STEP 4: Generate the candidate set Cr+1 from Lr in a way 

similar to that in the Apriori algorithm [15] except that the 

supports of all the large r-itemsets comprising each candidate 

(r+1)-itemsetIk must be larger than or equal to the arithmetic 

mean (denoted as mIk) of the minimum supports of items in 

these large r-itemsets. 

 

       STEP 5: Calculate the count cIk of each candidate (r+1)-

itemsetIk in Cr+1, as its occurrence number in the transactions; 

derive its support value sIk as: 

sIk = cIk / n (3) 

 

       STEP 6: Check whether the support sIk of each candidate (r 

+1)-itemsetIk is larger than or equal to mIk (obtained in STEP 4). 

If Ik satisfies the above condition, put it in the set of large (r+1)-

itemsets (Lr+1). That is: 

Lr+1 = {Ik|sIk ≥mIk , 1 ≤  k ≤ |Cr+1|}  (4) 

 

       STEP 7: IF Lr+1is null, do the next step; otherwise, set r = 

r+1 and repeat STEPs 4 to 7. 

 

       STEP 8: Construct the association rules for each large q-

itemsetIkwith items {Ik1, Ik2,…,Ikq}, q ≥ 2, using the following 

sub steps: 

(a) Form all possible association rules as follows: 

Ik1 . . . Ʌ Ikj−1 Ʌ Ikj+1 Ʌ . . . Ʌ Ikq → Ikj, j=1 to q  (5) 

(b) Calculate the confidence values of all association rules using 

the formula: 

sIk / sIk1 ... Ʌ Ikj−1 Ʌ Ikj+1 Ʌ... Ʌ Ikq  (6) 

 

       STEP 9: Output the rules with confidence values larger than 

or equal to the predefined confidence value λ. 

 

       OUTPUT: A set of association rules in the criterion of the 

arithmetic mean values of minimum supports. 

 

IV. RESULTS OR FINDING  

       A simple example is given to demonstrate the proposed 

algorithm and to show how the proposed algorithm can be used 

to generate association rules from a set of transactions with 

different minimum support values defined on different items. 

 

Table 1 - Transaction Data 

 

TID Items 

1 ABDG 

2 BDE 

3 ABCEF 

4 BDEG 

5 ABCEF 
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6 BEG 

7 ACDE 

8 BE 

9 ABEF 

10 ACDE 

 

Table 2 - Pre-defined Minimum Support 

 

 

 

 

 

 

STEP 1 

Calculate the support value of each item. 

Item A B C D E F G 

Support 0.6 0.8 0.4 0.5 0.9 0.3 0.3 

 

STEP 2 

       Compare the support value of each item with the 

corresponding pre-defined minimum support values. Select the 

items which have higher support value than the corresponding 

minimum support values and put them in the large 1-itemsets.  

L1 = {A, B, C, E, F} 

STEP 3 

Set r=1. 

 

STEP 4 

       Generate the candidate set C2 from L1, and the supports of 

the two items in each itemset in C2 must be larger than or equal 

to the arithmetic mean of their predefined minimum support 

values. 

       Take the candidate 2-itemset {A, C} as an example. The 

supports of items A and C are 0.6 and 0.4 from STEP 1, and the 

arithmetic mean of their minimum support values is 0.35. Since 

both of the supports of these two items are larger than 0.35, the 

itemset {A, C} is put in the set of candidate 2-itemsets. All the 

candidate 2-itemsets generated in this way are found as: 

 

C2 = {{A, B}, {A, C}, {A, E}, {A, F}, {B, E},  

{C, F}} 

 

STEP 5 

       Find the support of each candidate itemset in C2 using the 

transaction table. 

 

2-itemset {A, 

B} 

{A, 

C} 

{A, 

E} 

{A, 

F} 

{B, 

E} 

{C, 

F} 

Support 0.4 0.4 0.5 0.3 0.7 0.2 

 

STEP 6 

       Compare the support value of each candidate 2-itemset with 

the arithmetic mean of the minimum support values of the items 

and put them in the set of large 2-itemsets L2. 

L2 = {{A, C}, {A, E}, {A, F}, {B, E}} 

 

STEP 7 

       Since L2 is not null, r is set at 2 and STEPs 4 to 7 are 

repeated. No candidate 3-itemset, C3, is generated and L3 is thus 

empty. The next step is then executed. 

 

STEP 8 

       All association rules are formed for each large q-itemsets, q 

≥ 2. 

1. A→C  5. A→F 

2. C→A  6. F→A 

3. A→E  7. B→E 

4. E→A  8. E→B 

 

STEP 9 

       Calculate the confidence values of the above association 

rules. 

1. A→C = 0.67  

2. C→A = 1 

3. A→E = 0.83 

4. E→A = 0.56 

5. A→F = 0.5 

6. F→A = 1 

7. B→E = 0.875 

8. E→B = 0.78 

 

STEP 10 

       Compare the calculated confidence value for each of the rule 

with the pre-defined threshold confidence value. Select the rule 

which have a larger calculated confidence value. 

1. C→A 

2. F→A 

3. B→E 

 

V. CONCLUSION 

       In this paper, an efficient algorithm is developed for mining 

association rules with Multiple Minimum Supports based on 

Apriori Algorithm. A new approach has been introduced to find 

the large-itemsets and association rules under arithmetic mean 

constraint. The experiments have been done with other means 

such as geometric mean and harmonic mean also. But arithmetic 

mean gives the best result comparing to other two means. 

Arithmetic mean gives results covering both frequent items and 

rare items. And it will not give any unnecessary rules and create 

a combinatorial explosion.  

       The newly proposed algorithm is tested with real-life data 

sets using data from an outlet of Cargills (Ceylon) Food 

Company (Pvt.) Ltd. 

(http://www.cargillsceylon.com/Default.aspx) The data set has 

38 items and 100 transactions. Each transaction has 2 – 5 items.  

Eg:-  

 

TID Item 

001 Cream Cracker, Cheese, Chocolate 

002 Bread, Peanuts, Milk, Jam 

003 Maggie, Cheese, Samahan, Cream Cracker 

004 Jam, Soda, Potato Chips 

 

Item A B C D E F G 

Min-Sup 0.4 0.7 0.3 0.7 0.6 0.2 0.4 
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       It gave association rules regarding both frequent items and 

rare items comparing with using both minimum constraint and 

maximum constraint. And it does not give any unnecessary 

association rules also.  

Eg:-  

1. Bread → Butter 

2. Maggie → Eggs 

3. Cream Cracker → Cheese 

 

       The proposed mining algorithm using the arithmetic mean 

constraint finds less large itemsets and association rules than that 

using the minimum constraint. But it will eliminate the 

disadvantage of missing some rules when using maximum 

constraint. The proposed algorithm will focus more on rare items 

than using maximum constraint. It can find the large itemsets 

level by level without backtracking. Therefore it is more time-

efficient than that with the minimum also.  
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Abstract- This study was designed to investigate the effect of 

moderate intensity exercise on lipoprotein- lipid profile of 

Haramaya University community. Both male and female 

individuals were involved in the study and the study lasted 

twelve consecutive weeks. Individuals used for the study were 

Haramaya University community aged eighteen up to thirty 

years old and free from any impairment or chronic diseases. 

Purposive sampling technique was used to select the study 

participants. Twenty individuals, men (n = 10) and women (n = 

10) were recruited for the study. All completed the study 

period properly. Laboratory measurements were conducted at 

Haramaya University higher health centre. 5 ml of blood 

sample was collected before, during and after moderate 

intensity training program to assess TC, TG, HDL, LDL, uric 

acid and glucose level and some physiological parameters such 

as RHR, BP (SBP& DBP) were measured. Descriptive 

statistics and t-test (using SPSS version 16 software) were used 

to analyze the data collected and to test the significance level at 

P ≤ 0.05. Assessments to measure progress made after the 

exercise program were conducted in terms of reduction made 

in body weight (5.86% and 7.00%), BMI (6.00% and 

7.17%),TC (36.26% and 42.11%), TG (23.93% and 22.98%) 

and LDL(44.98% and 57.70%)and increment made in 

HDL(36.82% and 34.22%), respectively for male and female 

study participants. The study confirmed that moderate intensity 

exercise resulted in higher reduction of body weight, blood 

cholesterol, triglyceride, LDL, uric acid and glucose levels and 

increase HDL (good cholesterol) levels in the blood for both 

male and female individuals. Thus, from this study it is most 

likely advisable to use moderate intensity exercise to lower 

LDL and elevate HDL. 

Index terms- Blood pressure, BMI, Body weight, Glucose, 

HDL, Heart rate, LDL, Moderate intensity, Total cholesterol, 

Triglyceride and Uric acid.  

I. INTRODUCTION 

hysical inactivity and reduced cardio respiratory endurance 

contribute to risk of coronary heart disease (CHD) (Pate et al., 

1995). Among the multiple proposed mechanisms for the 

postulated protective effect of regular physical activity against 

CHD is a favorable effect on blood lipids, particularly an 

increase in high-density lipoprotein cholesterol (HDL-C) and a 

reduction in triglyceride (TG) levels (USDHHS, 1996). 

       Exercise, primarily aerobic exercise, is a low-cost 

therapeutic lifestyle change that has been recommended for 

improving lipid and lipoprotein levels in adults (Rosamond et 

al., 2008). While previous meta-analytic research has reported 

significant improvements in lipids and lipoproteins among both 

men (Kelley and Kelley, 2006) and women (Kelley et al., 

2004) as a result of aerobic exercise on lipids and lipoproteins 

in adults have been overwhelming.  

      It is assumed that LDL may act directly or indirectly to 

cause endothelial damage with subsequent proliferation of 

arterial smooth muscle cells resulting in an accumulation of 

lipids and a progression to atherosclerotic plaque formation. 

HDL on the other hand, is assumed to be protective against 

CHD; and responsible for carrying cholesterol from peripheral 

tissue including the arterial walls and back to the liver where it 

is metabolized and excreted (Neil, 2007).  

      Physical activity can improve quality of life and is a critical 

component in reducing or eliminating health disparities 

through lowering resting heart rate and blood pressure, 

reducing hypertension, reducing blood glucose, decreasing fat 

body mass and increasing lean body mass, increasing bone 

mass and bone strength, increasing muscle strength, preventing 

arthritis, and reducing symptoms of mild or moderate 

depression. Rates of leisure-time physical activity, however, 

are lowest among women, ethnic minorities, and persons of 

low socioeconomic status, older adults, and persons living in 

rural settings (Jones, et al., 1998; Sallis and Owen, 1999).  

     The general objective of the study was to investigate the 

effect of moderate intensity exercise on lipoprotein-lipid 

profile of Haramaya University community. The specific 

objectives of the proposed study were to determine the effect 

of moderate intensity exercise on low and high density 

lipoproteins and to compare the effect of moderate intensity 

exercise on low and high density lipoproteins. 

II. MATERIAL AND METHODS 

The Study Design 

      The research work was focused on experimental and field 

study within 12 weeks of moderate intensity exercise on the 

effect of lipoprotein- lipid profile. Indeed, the effects of 

moderate intensity exercise on lipoprotein- lipid profile of 

Haramaya University community were studied in both males 

and females as a subject. 

Sampling Size and Sampling Techniques  
    The purposive sampling technique was used to select 

twenty (20) participants for the experiment. Participants filled 

the medical history questionnaire. The questionnaire was 

prepared to identify whether the participants were free 

from pregnancy and chronic diseases (heart problem, cancer, 

diabetes, stroke, hypertension and etc.). Additionally, injury 

statuses were also used as selection criteria. 

Methods of Data Analysis 

P 
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    Descriptive statistics was used to analyze data. The mean 

and standard deviations (mean ± SD) were calculated using 

the established equations, in which the data was analyzed by 

SPSS statistical version 16 software package.  

 

 

    After collecting data on those parameters as blood 

cholesterol and other tests from the experimental participants; 

it was analyzed through T-test. Level of significance was set 

at p ≤ 0.05. 

Training Schedule 

    The exercise training program was consisted of moderate 

floor aerobics and treadmill running for 12 weeks of study. 

Frequency and duration of exercise were 3 days in a week 

and up to 60 minutes per session. The weekly exercise 

program was conducted on Monday, Wednesday, and Friday 

in the afternoon (5:00 Pm-6:00Pm) from the beginning up to 

the end of the study. After 6 weeks of training, the progress 

of the training program was ensured by increasing & 

adjusting the amount of sets, the number of repetitions, and 

the speed of the exercises. 

 

III. RESULTS AND DISCUSSIONS 

 

Table 1: Mean BW (kg) and BMI (kg/m2) for male and female under moderate intensity exercise training. 

 

Parameters 

 Male Female 

Tests PT DT PoT PT DT PoT 

BH 1.70 ± 0.03 1.70 ± 0.03 1.70 ± 0.03 1.59 ± 0.06 1.59 ± 0.06 1.59 ± 0.06 

BW 61.4 ± 4.76 59.0 ± 4.39 58.0 ± 3.91 56.5 ± 6.89 54.5 ± 7.32 52.8 ± 6.72 

BMI 21.2 ± 2.34 20.4 ± 2.23 20.0 ± 2.03 22.4 ± 2.86 21.6 ± 3.02 20.9 ± 2.76 

PT= pre training, DT= during training test, PoT= post training test, BH = body height, BW = body weight and BMI= body 

mass index. 

 

    Table 1 showed the BW and BMI change both in male and 

female study participants. The mean difference showed that 

there was decrease in BW in both groups. This was due to 

moderate intensity exercise they were engaged in. 5.86% 

decrease of body weight was recorded in the male 

participants and the female participants decreased by 7.00%. 

The graphical representation of mean values of body weight 

and body mass index of the participants has been exhibited in 

figure 1

 

Figure 1: Comparative analysis of BW (kg) and BMI (kg/m
2
) at PT, DT and PoT of male and female participants under 

moderate intensity exercise. 

 
Table 2: Mean RHR (beats/min), SBP (mmHg) and DBP (mmHg) of male and female participants under moderate 

intensity exercise training. 

Parameters 

 Male Female 

Tests PT DT PoT PT DT PoT 

RHR 77.10 ± 13.56 73.10 ± 10.39 69.70 ± 8.90 84.70 ± 8.70 81.40 ± 10.49 77.2 ± 10.20 

SBP 130.20 ±12.02 125.80±12.19 123.00±11.44 132.10 ± 7.97 130.60±11.66 127.4 ±10.39 
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DBP 88.70 ± 6.16 81.70 ± 11.98 79.70 ± 9.98 91.50 ± 9.27 86.20 ± 11.40 83.10 ± 8.78 

PT = pre training test, DT = during training test, PoT = post training test, RHR (beat/min) = resting heart rate in beat per 

minute, SBP (mmHg) = systolic blood pressure and DBP (mmHg) = diastolic blood pressure. 

 

    Table 2 showed that the mean values of physiological test 

in male and female study participants before, during and after 

moderate intensity exercise training programs. Significance 

differences in RHR were observed between the sexes as 

indicated in Table 2. From this table the mean RHR 

distribution of male participants was 77.10 beats/min before 

and it was 69.70 beats/min at the end of the study period. 

Overall the RHR was decreased by 7.40 beats/ min (10.61%) 

throughout the study period.   

    However the mean RHR of female participants was 84.70 

beats/min before training; and it was decreased to 77.2 

beats/min at the end of the study period. Overall the mean of 

RHR was decreased by 7.50 beats/min (9.71%) throughout 

the study period. 

    As indicated in Table 2 the male mean SBP (mmHg) and 

DBP (mmHg) were 130.2/88.7 mmHg and 123/79.7 mmHg 

for before and after training, respectively. Overall the mean 

difference was decreased by 7.2 mmHg (5.85%) for SBP and 

9 mmHg (11.29%) for DBP. Table 2 also shows female 

participants mean value of SBP and DBP as 132.1/91.5 

mmHg before training and 127.4/83.1 mmHg after training. 

The overall mean difference was decreased by 4.7 mmHg 

(3.68%) for SBP and 8.4 mmHg (10.10%) for DBP 

throughout the study period. 

 

Figure 2: Comparative analysis of RHR (beats /min), SBP (mmHg) and DBP (mmHg) of male and female participants 

at PT, DT and PoT under moderate intensity exercise. 
 

 
Table 3: Mean TC (mg/dl), TG (mg/dl), HDL (mg/dl) and LDL (mg/dl) of male and female participants under moderate 

intensity exercise training 

Parameters 

 Male Female 

Tests PT DT PoT PT DT PoT 

TC 147.15± 17.91 124.45±20.36 107.99±22.28 169.60±12.96 138.44±21.18 119.34 ± 25.93 

TG 106.98± 16.07 99.43 ± 29.82 86.32± 34.76 123.18±16.72 112.05±27.85 100.16 ± 22.36 

HDL 49.11 ± 5.75 58.80 ± 7.33 77.74± 12.35 46.73 ± 4.16 58.22± 8.19 71.05 ± 5.44 

LDL 106.60± 26.55 91.26 ± 15.99 73.52± 12.81 131.76±25.50 108.64±13.62 83.55 ± 12.34 

PT = pre training test, DT = during training test, PoT = post training test, TC (mg/dl) = total cholesterol, TG (mg/dl) = 

triglyceride, HDL (mg/dl) = high density lipoprotein and LDL (mg/dl) = low density lipoprotein. 

    Table 3 shows that the mean values of clinical blood 

chemistry test in male and female study participants during 

PT, DT and PoT under moderate intensity exercise training 

programs. Significance mean changes at p ≤ 0.05 in TC, TG, 

HDL and LDL with in each test between male and female 

were observed. From this table the mean TC distribution of 

male participants was 147.15 mg/dl before moderate intensity 

training and it was decreased to 107.99 mg/dl at the end of 

the study period. The overall mean of TC was decreased by 

39.16 mg/dl (36.26%) throughout the study period. 

    However the mean TC of female participants was 169.60 

mg/dl before moderate intensity training; and it was 

decreased to 119.34 mg/dl at the end of the study period. The 

overall mean of TC was decreased by 50.26 mg/dl (42.11%) 

throughout the study period. This shows greater change in 
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female study participants over male study participants in 

decreasing TC. 

    The mean TG level was also reduced from 106.98 mg/dl to 

86.32 mg/dl and from 123.18 mg/dl to 100.16 mg/dl 

following a twelve week exercise for male and female 

participants, respectively. As the results indicate levels of TG 

reduced by 20.66 mg/dl (23.93%) and 23.02 mg/dl (22.98%), 

respectively, for male and female participants. 

    As can be seen in Table 3, the mean increase in HDL and 

reduction in LDL were statistically significant at p ≤ 0.05for 

both sexes. There was significant increase in the mean values 

of HDL from 49.11 mg/dl to 77.74 mg/dl and from 46.73 

mg/dl to 71.05 mg/dl for male and female participants, 

respectively. In a similar pattern LDL mean value reduced 

from 106.60 mg/dl to 73.52 mg/dl and 131.76 mg/dl to 83.55 

mg/dl for male and female participants, respectively. 

    This showed that the mean increase in HDL was 28.63 

mg/dl (36.82%) and 24.32 mg/dl (34.22%), respectively, for 

male and female participants. Likewise, the mean reduction 

of LDL was 33.08 mg/dl (44.98%) and 48.21 mg/dl (57.70%) 

for male and female participants, respectively. The HDL 

levels tended to increase but the LDL level decreased 

throughout the study period for both sexes significantly.

Figure 3: Comparative analysis of TC (mg/dl), TG (mg/dl), HDL (mg/dl) and LDL (mg/dl) at PT, DT and PoT of male 

and female participants under moderate intensity exercise. 

 
Table 4: Mean uric acid (mg/dl) and glucose (mg/dl) of male and female participants under moderate intensity exercise 

training. 

Parameters  

 Male Female 

Tests PT DT PoT PT DT PoT 

Uric acid 6.63 ± 1.29 4.60 ± 1.34 4.49 ± 1.29 4.64 ± 1.14 3.49 ± 1.29 3.45 ± 1.21 

Glucose 100.30±12.22 90.70± 11.84 89.00±11.03 95.20±12.10 90.00±13.64 87.70± 12.12 

PT = pre training test, DT = during training test, PoT = post training test. 

 

    Table 4 showed mean uric acid (mg/dl) and glucose 

(mg/dl) changes at p ≤ 0.05for both male and female 

participants. The mean difference showed that there was 

decrease in uric acid and glucose in both participants. 47.66% 

and 12.69%decrease of uric acid and glucose, respectively, 

were observed in the male participants. Similarly, the female 

participants’ decreased 34.49% and 8.55% of uric acid and 

glucose, respectively. 

  

Figure 4: Comparative analysis of Uric acid (mg/dl) and glucose (mg/dl) of male and female participants at PT, DT and 

PoT under moderate intensity exercise training. 
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IV. CONCLUSION 

 

Within the limitations and delimitations of the study, the 

following conclusions were drawn: 

 Moderate intensity exercise had a significant effect 

on the improvement of lipoprotein-blood lipid 

profile. Both male and female individuals who 

engaged in moderate intensity exercise could be able 

to enhance their blood lipid profile. 

 The body weight was significantly changed. This loss 
in body weight was due to the decrease of blood 
lipid profile which ultimately changed the BMI. 

 Moderate intensity exercise was appropriate to 
manage body weight, TC and TG levels. Moreover, 
there were reductions of body weight, blood 
cholesterol, triglyceride and LDL level, and 
improved HDL level for male and female 
participants.  

 LDL level showed greater improvement over HDL 
following moderate intensity exercise training 
program. 

 The improvement in blood lipid profile was due to 
moderate intensity work-out. In addition, the 
improvement of blood lipid profile components (TC, 
TG, HDL and LDL) and sub-components (uric acid 
and glucose) played a crucial role in the overall 
change of blood lipid profile. 
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    Abstract- Addition of highly electronegative Nitrogen to 

Indium Antimonide substantially reduces its band gap. 

Theoretically, it is expected that one percent of nitrogen should 

reduce the band gap by about 100meV. Thus by reduction in the 

bandgap, the resulting material will be suitable for ‘far infrared’ 

detection. Three bulk crystals of InSb:N were grown by vertical 

directional solidification technique. The grown ingots were found 

detached from the ampoule wall. The physical properties and 

microstructures are studied. The smooth appearance of the 

crystal, uniform diameter across the length and other studies 

confirm the excellent quality of the crystal. Wavelength 

dispersive spectroscopy (WDS) was carried out for 

compositional analysis. The analysis confirmed the successful 

incorporation of nitrogen in the compound. The graph of 

absorption vs. energy was plotted to study shift in energy band 

gap. The deviation in the shift to the smaller wavelength is 

attributed to high (~1018/cm3) carrier concentration. The 

corresponding Moss-Burstein shift in the energy gap is 

calculated. The calculated values of the energy band shift due to 

all effects are summed up and compared with the observed value.  

 

    Index Terms- InSb, bulk crystal, energy band gap, Moss-

Burstein effect, dilute nitride 

I. INTRODUCTION 

he materials used for study of the 8-12 m atmospheric 

transmission band are limited in number and they have their 

own limitations. The addition of arsenic to InSb leads to band 

gap reduction but large amount of arsenic is required to achieve 

the result. Large amount of arsenic can affect the quality of 

crystals. Mercury cadmium telluride is another option. However, 

HgCdTe has inherent problems of thermal stability and poor 

compositional uniformity over the large areas, and the material 

parameters change with time. [1] The addition of nitrogen 

drastically reduces the band gap of InSb. One atomic percent of 

nitrogen reduces the band gap of InSb by 100 meV. [2, 3] Energy 

band gap of Indium antimonide is 180 meV at 300K. (Cutoff 

wavelength 7m at 300K and 5.5m at 80K) With a very small 

addition of nitrogen, the band gap of InSb can be manipulated to 

suitable lower value which will make the material useful for 8-12 

µm atmospheric range.  Indium antimonide bulk crystals grown 

by Vertical Directional Solidification (VDS) technique are found 

to have good quality [4, 5]. Defect density of such crystals is low 

and crystals are found detached from the ampoule wall at the end 

of growth process. This method is suitable to grow dilute nitrides 

for such as in VDS technique continuous flow of nitrogen or 

presence of nitrogen plasma [3] is not required. Using this 

method three bulk crystals of dilute nitride Indium Antimonide 

are grown with nitrogen atomic percentage of 0.1% and 0.2% 

and 0.5% respectively. 

 

II.  MATERIALS AND METHODS 

    Three ingots of dilute nitride of Indium antimonide with 

percentage of nitrogen as 0.1%, 0.2% and 0.5% are grown by 

VDS technique. The VDS system consists of a vertical single 

zone furnace. The advantage of VDS-technique in addition to 

detachment of ingot is that the unidirectional growth process can 

control the crystal nucleation. The process also eliminates the 

need of seed inside the ampoule. The Indium, Antimony and 

Indium nitride powder were sealed in a quartz ampoule at 

pressure 10-3 bar. Before sealing, argon gas is flushed more than 

10 times. Very small amount of nitrogen changes the band gap of 

InSb. For percentage above 1, the material will have negative 

band gap. Therefore the exact percentage of Indium nitride 

powder was added to Indium and Antimony. High quality (In, 

Sb) (6N) were used as the source materials.  

Each growth was carried out as follow. The material was kept at 

temperature 8000C about 20 hours for synthesis and 

homogeneous mixing of melt composition. The phase diagram of 

ternary material InSbN is not available. The growth was started 

at 5000C. The ampoule was lowered at rate 3mm/hr with 

temperature gradient in the range of 18oC/cm to 20oC/cm. These 

values are optimized to ensure quality growth. [6] To ensure 

uniformity in the composition, ampoule was rotated with the 

speed 10 rpm. At 3500C, the downward movement of the crystal 

was halted. The crystal was kept at this temperature for 10 hours.  

The ingot was found detached from the quartz ampoule on 

growth. As a result of which it was easy to remove from the 

quartz ampoule. The process of removal of the ingot from the 

ampoule is shown in figures1. This detached growth in closed 

quartz ampoule is an indication of good quality crystal growth 

[7].  

We got ingot of about 10 mm diameter which is slightly smaller 

than inner diameter of the quartz ampoule and 30mm length for 

each growth. The surface of the crystal was rough. The ingot had 

conical shape at one end. On the other side i.e. at the end point of 

growth the ingot had concave shape. The figure 1 shows the 

ingot with nitrogen percentage 0.2%. 

T 
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Figure 5 As grown ingot 

 

III. RESULTS AND DISCUSSION   

  

A. Compositional Analysis  

    Compositional analysis is done using WDS (Wavelength 

diffraction spectroscopy which is more accurate than electron 

energy dispersive X ray analysis), at IIT, SAIF. The instrument is 

Field Emission Gun-Scanning Electron Microscopes (FEG-SEM) 

with Model JSM-7600F with Resolution1.0 nm (for 15 kv).  The 

incorporation of nitrogen is very uniform at weight percentage 

0.25 %, decreasing only at end. But other ingots, where 0.1% and 

0.5% of Indium nitride was added, showed non uniformity over 

the nitrogen content after growth. 

B. Optical characterization 

     

    As by adopting the above practices all major constructs of a 

research paper can be written and together compiled to form a 

complete research ready for Peer review. Optical measurements 

are carried out on wafers from each growth and compared with 

undoped InSb wafer. The transmission is less than undoped InSb 

as each wafer is thick. The wafers are of thickness 0.5 mm.  

    The instrument used for the purpose of FTIR is PerkinElmer 

Spectrum-65. Absorbance versus energy graphs for each wafers 

are plotted to determine the energy band gap in each case. For 

sample with 0.1%, the band gap reduces to 0.168 eV and for the 

sample with percentage 0.5%, the band edge is at 0.180 eV. 

From figure2, the transmission of InSb is reduced to 30% where 

as transmission of InSbN samples show 50% drop in 

transmission percentage due to presence of defects. 

The absorption coefficient is also defined as the ratio of the 

absorbed photon energy per unit volume and unit time to the 

energy- flux density. 

 

T = I/I0 = (1 - r) exp (-x)   (1) 

 

Where T is transmittance, r is the light reflection coefficient 

which is calculated from known value of refractive index (=4) of 

InSb.  The transmittance v/s wavenumber graph plotted for 

different values of nitrogen content ranging from zero to 0.005. 

(Figure 2) 

  
Figure 2 Graph of Transmittance v/s Wavenumber 

In case of high defect density, similar type of band tails 

are observed, which is commonly described as Urbach tail. The 

direct way is to measure absorption coefficient below the energy 

gap. The exponential increase at the absorption edges is given by 

Urbach rule (equation 2). 

 (h) = 0 exp [(h - E0) / Eu]  (2) 

 
Where 0 and E0 are material parameters and Eu is the 

Urbach energy describing the width of the exponential absorption 

edge [8]. 

Shift in energy band gap towards higher energy is 

observed in all three samples as mentioned in the table1. This 

effect is observed due to high carrier concentration. The apparent 

shift towards lower wavelength is calculated as Moss-Burstein 

shift. The value of energy shift is given by the formula (eq. 3) 

 

  (3) 

 

 

Where n is carrier concentration and the mc (value of 

effective mass of an electron) is calculated using following 

formula (equation 4) 

 

(4) 

 

 

Where me is the effective mass of electron, C is speed of light, nτ 

is refractive index of InSb, μ is mobility of electrons and α/λ
2
 is 

found from slope of the graph (as shown in figure 3) of 

absorption versus wavelength square [9]. The carrier 

concentration and mobility values are obtained from Hall Effect 

and resistivity by Van der Pauw method. 

 

 
Figure3 Graph of Alpha v/s Wavelength2 

The result of calculations for energy band gap, Urbach 

tail and Moss-Burstein energy shift is tabulated in the table 1.  

 

Table 3 Energy Band Gap Calculation 

IV. CONCLUSION 

Thus we can conclude that there was successful incorporation 
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of nitrogen in the dilute nitride of Indium Antimonide grown by 

VDS technique. The energy band gap is calculated by plotting 

graph of absorption in cm-1versus energy in eV. From the graph 

Energy changes due to Urbach Tail and Moss-Burstein shift is 

also calculated and tabled. These effects are attributed to large 

carrier concentration. From table1energy band gap reduction can 

be seen for sample 2 with nitrogen content 0.002% whereas 

sample with nitrogen content does not show much reduction. 

This can be due to non uniform distribution of nitrogen in sample 

with nitrogen content as 0.5%. 
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Abstract- A field experiment was conducted at Woreta, Metema 

and Pawe of North West Ethiopia during the 2008/9 and 2009/10 

cropping seasons. Sixteen upland rice genotypes including the 

standard check were evaluated with the objective of selecting 

stable and high-yielding, disease-resistant and early maturing 

varieties. The experiment was laid out in a randomized complete 

block design of three replications. Combined analysis of variance 

revealed significant variations in genotypes for most parameters 

except fertile tillers per plant. Mean squares due to the genotype 

× location × year interaction was significant for days to aturity, 

1000-seed weight and grain yield (P<0.01). The highest grain 

yield of 3.5t ha
-1

 was recorded by G15, followed by G7 (3.34t ha
-

1
). In AMMI analysis, variations due to environments accounted 

for 52.48% of the treatment sum of square (SS) while genotypes 

and genotype × environment interaction explained 12.06 % and 

35.45% of SS, respectively. In GGE biplot, G15 and G7 

respectively were the best genotypes in E1, E2, and E6. The 

Genotype G15 was relatively stable in grain yield across 

environments and it also showed relatively better resistance to 

major rice diseases. Hence, G15 could be recommended for 

cultivation by the farmers and this variety should be popularized 

in larger scale to make use of its merits. 

 

Index Terms- AMMI, GGE, grain yield, upland rice 

 

I. INTRODUCTION 

ice (Oryza sativa L.) is a major food crop, ranking second to 

wheat among the most cultivated cereals in the world. It is a 

staple food for more than half of the world’s population 

(International year of rice, 2004). Rice is also a traditional staple 

food in parts of West Africa and Madagascar, and it is 

increasingly becoming an important food in East, Central, and 

Southern Africa. In recent years, the relative growth in demand 

for rice is faster in SSA than anywhere else in the world 

(Balasubramanian et al., 2007).  

       The cultivation of rice in Ethiopia is of a recent history. 

Currently, however, its use as food and cash crop is well 

recognized. Rice in Ethiopia is one of strategic food security 

commodities and its expansion is also linearly increasing in 

different parts of the country (MoA, 2010). The country is 

endowed with a range of geographic and climatic conditions that 

suit to rice production with an estimated potential of more than 

20 million hectares. Volume of rice production in Ethiopia is also 

on move (MoA, 2010) with national average productivity rise of 

1.8 ton per hectare (CSA, 2005) to 2.9 ton per hectare (CSA, 

2013).  

       Rice is a versatile crop and it offers a variety of uses. It is 

used in the preparation of local foods such as injera, dabbo, 

genffo, kinchie and shorba (Heluf and Mulugeta, 2006). In 

addition to the rice dish itself and local beverages like tella and 

katikalla either alone or mixed with other cereal grains, rice is 

means of employment to the farming community who were not 

growing rice before. The husk is used for fuel and feed while the 

bran and the straw are the most important animal feed. 

       Low productivity, diseases occurrence and environmental 

fluctuations are rice production constraints in Ethiopia. Low 

productivity, mainly in the upland rice production system, is 

attributed to, among other things, lack of high yielding varieties, 

terminal water deficit and low soil fertility (MoA, 2010). The 

National Rice Improvement Program has been conducting multi-

environment variety trials since two decades ago primarily to 

identify high yielding varieties of wider adaptation that are early 

maturing and resistant to major diseases of rice.  

       Genotypes tested in different locations and over years have 

significant fluctuations in yield due to the response of genotypes 

to environmental factors such as soil fertility, unpredicted rainfall 

and /or the presence of other biotic and abiotic stresses (Kang, 

1993). These fluctuations are often referred as genotype × 

environment (GE) interactions. In the presence of GE interaction, 

the use of genotypic means across environments as criteria for 

selecting superior genotypes is not dependable (Kang, 1993). The 

GE interaction and yield stability analysis has, therefore, 

continued to be important in measuring varietal stability and 

suitability for cultivation across ecological zones and over 

seasons. 

       Several methods of estimating phenotypic stability and 

adaptability across environments by determining GE interaction 

effects are often used (Crossa, 1990; Gauch, 1992). However, the 

additive main effects and multiplicative interaction (AMMI) 

model (Gauch et al., 2008)  and the genotype main effects plus 

genotype by environment interaction effects (GGE-Biplot) model 

(Yan and Hunt,2002) are the two frequently used models for 

multi-environment trials evaluation. AMMI model of Gauch and 

Zobel (1988) considers environment (E), genotype (G), and GE 

interactions while the GGE Biplot of Yan (2001) considers only 

G and GE interaction as relevant to genotype evaluation and test 

environments evaluation. 

       Currently, upland rice is grown in a wide range of 

environments in Ethiopia where it is subjected to the influence of 

G x E interactions. Hence, it is very important to study the nature 

R 
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and magnitude of G x E interaction and stability of upland rice 

genotypes tested across locations and over seasons. The present 

study was, therefore, undertaken to understand the nature and 

magnitude of GE interaction and to identify high yielding, widely 

and /or specifically adapted and early maturing upland rice 

genotypes that are resistant to major rice diseases in North West 

Ethiopia.  

 

II. MATERIALS AND METHODS 

       A total of 16 advanced upland rice genotypes were used for 

this study. The genotypes comprised ‘WAB450-24-2-2-P33-HB 

(G1), WAB880-SG6 (G2), WAB880-SG14(G3), WAB880-

SG37(G4), WAB880-SG38(G5), WAB880-SG39(G6), 

WAB880-SG02(G7), WAB880-SG47(G8), WAB880-SG35(G9), 

WAB880-SG70(G10), WAB880-1-32-1-1-P2-HB(G11), 

WAB880-1-38-13-1-1P1-HB(G12), WAB960-B-11A1-1(G13), 

WAB910-B-14AB-1(G14), WAB515-B-16A1-2(G15)’ and  

‘AD01 (G16)’ as standard check. 

       The study was conducted over two seasons (2008 and 2009) 

at three rice research stations of Woreta, Metema and Pawe in 

North west Ethiopia (Table 1) under rainfed conditions between 

June and December. The location-year combinations represent 

six environments i.e Woreta 2008(E1), Metema 2008 (E2), Pawe 

2008(E3), Woreta 2009(E4), Metema 2009 (E5), and Pawe 2009 

(E6).  At each location, trials were manual-planted in a 

randomized complete block design of three replications with 

seeding rate of 60 kg ha
-1

. Plot size was 5 m × 1.2 m with six 

rows for each entry. The spacing was 1.0 m, 0.30 m and 0.20 m 

between blocks, plots and rows, respectively. Fertilizer 

application was 46 kg N ha
-1

 and 46 kg P2O5  ha
-1

. The P2O5 was 

applied all at planting while N was applied in three splits i.e 1/3 

at planting, 1/3 at tillering and the remaining 1/3 at panicle 

initiation. Weeding was done by hand two to three times starting 

from 25-30 days after sowing depending on infestation level. 

 

Table 1. Description of the test locations in North West Ethiopia 

 

Location 

 

Latitude 

 

Longitude Altitude 

(m) 

Annual 

rainfall 

(mm) 

Mean temperature (
O
C) Soil type 

Min. Max. 

Woreta 11° 58′ N 37° 41′ E  1810 1300 11.5 27.9 Vertisol 

Metema 12
o
 54

’
 N 36

o
 15

’
 E 750 1100 22 29 Vertisol 

Pawe 11° 9′ N  36°3′E  1050 1457 17.17 32.75 Cambisol 

 

       Data on days to 50% heading, days to 85% physiological 

maturity, panicle length(cm), plant height(cm), fertile tillers per 

plant, filled grains per panicle, %of filled grains per panicle, 

grain yield(g/plot) and 1000 seed weight(g) were collected from 

the middle four rows. Grain yield obtained on plot bases was 

converted into ton ha
-1

 and adjusted at 14% grain moisture 

content. Disease data were collected based on 0-9 scale following 

IRRI standard evaluation system (IRRI, 1996);  where 0 stands 

for immune, 1 for highly resistant, 2 for resistant, 3 and 4 for 

moderately resistant, 5 and 6 for moderately susceptible, 7 for 

susceptible, and 8 and 9 highly susceptible. The grain yield and 

other agronomic parameters were subjected to analysis of 

variance using the SAS 2002 package. The yield data were also 

subjected to the Additive Main Effect and Multiplicative 

Interaction (AMMI) analysis using gene stat. The GGE biplot 

analysis was also used for detecting the winner genotype at each 

environment. 

 

III. RESUSTS AND DISCUSSION 

1.1. Combined analysis of variance  

       The results of combined analysis of variance for grain yield 

and other agronomic parameters revealed highly significant 

(p<0.001) variation in main effects such as genotypes (G), 

locations (L) and years (Y). Mean squares due to genotype × 

location interaction was also significant for grain yield and 1000 

seed weight (p<0.01) (Table 2). 

 

 

Table 2: Mean square of grain yield and other agronomic parameters for 16 upland rice genotypes tested across locations and       

over years in Ethiopia 

 

  

Mean squares 

Source Df 

days to   

maturity 

fertile tillers 

per plant 

 filed grains  

per panicle 

 grain yield  

(kgha
-1

) 

1000 seed  

weight (g) 

Replication 2 7.5ns 2.8ns 142.3ns 1416540.1* 0.2ns 

Genotype (G) 15 71.5*** 3.0ns 691.6** 1596938.4*** 17.5*** 

Location (L) 2 34128.8*** 77.0*** 7598.7*** 34810637.3*** 41.6*** 

Year (Y) 1 975.*** 32.3*** 3476.4*** 12686814.5*** 161.0*** 

   G×L 30 9.4ns 2.1ns 319.6ns 1085539.8** 4.6** 

   G×Y 15 43.5*** 1.7ns 390.5ns 962597.7* 5.6** 
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   L×Y 2 319.8*** 19.0*** 33525.4*** 10961325.5*** 90.7*** 

   G×L×Y 30 14.4** 1.4ns 411.0ns 780015.1** 5.2** 

Error 190 8.3 2.2 302.8 54610.5 2.2 

 

 *, **, ***= Significant at p<0.05, p<0.01 and p<0.001, respectively ns= non-significant 

 

       The genotype × location × year interaction showed 

significant variation for days to maturity 1000, grain yield and 

thousand seed weight p<0.01)  (Table 2). AMMI analysis of 

variance for grain yield revealed that effects due to 

environments, genotypes and their interaction were significant 

(P<0.001) indicating that environments were divers and 

genotypes respond variably (Table 3). Of the treatment sum of 

square (SS), only 52.48% was explained by the environment 

while 12.06% and 35.45% was justified by the genotype and GE 

interactions, respectively (Table 3). A large SS for environments 

indicated that the environments were so diverse, with large 

differences among environmental means. Naveed et al. (2007) 

reported that environments accounted for the largest proportion 

followed by GE interactions and genotypes. In the present study, 

the magnitude of GE interaction sum of squares was nearly 3 

times larger than that of genotypes, indicating substantial 

differences in genotypic response across test environments 

(Table 3). 

 

Table 3. AMMI analysis of variance for grain yield (t ha
-1

) of 

16 upland rice genotypes tested at six environments in 

Ethiopia 

 

Source Df Sum of 

Squares 

Mean 

squares 

Variation 

        

Explained 

(%) 

Total 287 305181921 1063352 - 

Blocks 12 39395722 3282977*** - 

Treatments 95 198589499 2090416*** - 

Genotypes 

(G) 

15 23955182 1597012*** 12.06 

Environments 

(E) 

5 104228646 20845729*** 52.48 

G × E 75 70405671 938742*** 35.45 

        IPCA 1 19 40426920 2127733*** 57.42 

        IPCA 2 17 15844038 932002*** 22.50 

        IPCA 3 15 8408183 560546NS 11.94 

        

Residuals 

11 1239553 112687NS 1.76 

Error 180 67196699 373315  

 

IPCA= Interaction principal component analysis axes, NS= non- 

significant    

 

       Based on AMMI analysis, IPCA1 and IPCA2 were highly 

significant (P<0.001), capturing 57.42% and 22.5% of the total 

interaction SS, respectively. The IPCA3 explained a further 

11.94% of interaction SS. Guach and Zobel (1988) reported that 

AMMI with only the first two interaction principal component 

axes was the best model for prediction assessment. On the other 

hand, Sivapalan et al. (2000) recommended a predictive AMMI 

model with the first four interaction principal component axes. In 

the present study, however, even IPCA3 was not significant and 

hence was not relevant for prediction assessment. Therefore, the 

interaction of the 16 upland rice genotypes with six environments 

was best predicted by the first two principal components axes of 

genotypes and environments. 

 

1.2. Agronomic performances and disease reaction 

       The agronomic performances and disease reactions of 16 

upland rice genotypes is shown on Table 4, 5 and 6. In 

genotypes, mean grain yield ranged from 2.22 t ha
-1

 (G12) to 3.5 

t ha
-1

 (G15).  Only two genotypes; G 7(3.33 tha
-1

) and G15 (3.50 

tha
-1

) significantly out yielded the check G16 (2.69 tha
-1

) (Table 

6). Compared to the check, G15, G14 and G7 were early 

maturing genotypes (Table.4). Based on diseases reaction, 

genotypes exhibited immune to moderately resistant (0.2-3) 

reactions to major rice disease such as leaf blast, panicle blast, 

brown spot and bacterial leaf blight (Table.5) which implied 

these genotypes, especially G15 and G7 with best combined 

mean yield, could be grown across locations with insignificant 

yield loss. 

 

 

Table 4. Agronomic performance of 16 upland rice genotypes tested at six environments in  North West Ethiopia 

 

  

 

Genotypes 

Days to 85% 

maturity 

Panicle length 

(cm) 

Plant height 

(cm) 

Fertile tillers/  

plant 

Filled grains/ 

panicle 

1000  

seed wt. (g) 

G1 118.8 19.0 94.6 6.55 100.5 27.0 

G2 114.3 18.9 91.2 5.58 101.4 28.6 

G3 114.7 19.8 93.8 6.03 104.8 28.6 

G4 116.1 20.3 96.0 5.83 101.3 27.8 

G5 114.8 20.4 88.8 6.03 111.8 27.1 

G6 113.7 19.6 92.4 5.88 107.9 27.1 

G7 116.2 19.6 87.7 6.34 102.6 28.6 

G8 113.7 19.7 90.9 6.13 103.5 29.1 

G9 115.4 20.5 91.6 6.27 99.9 27.8 
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G10 117.7 18.8 90.3 6.10 92.4 26.5 

G11 115.4 29.2 92.4 6.55 96.9 27.0 

G12 117.9 19.3 92.9 6.98 91.9 27.8 

G13 114.3 18.3 92.7 6.04 113.3 29.7 

G14 112.2 18.1 78.4 6.01 96.7 26.0 

G15 112.7 18.7 79.8 6.03 108.6 27.8 

G16(check) 118.4 19.8 100.6 6.93 98.6 27.6 

Mean 115.4 20.0 90.9 6.2 102.0 27.8 

CV (%) 2.5 30.8 9.42 21.56 17.07 5.3 

LSD (0.05) 1.8 NS 5.6 NS 11.4 0.9 

NS= not significant 

 

       In this study, except G15 which ranked first in three 

environments (E2, E5 and E6), different genotypes produced the 

highest grain yield in different environments. Genotypes G14, 

G2, and G7 for instance, possessed the highest mean yield in 

environments E1 (Woreta208), E3 (Pawe2008), and E4 (Woreta 

2009), respectively (Table 6). On the other hand, most genotypes 

performed well at E3 and E6 which might be attributed to 

uniform rain fall distribution and favorable air temperature in the 

growing seasons.  

 

 

Table 5. Average diseases score (0-9) for 16 upland rice genotypes tested at six environments in North West Ethiopia 

 

Genotypes Leaf blast Panicle blast Brown spot Bacterial leaf blight 

G1 3.0 1.0 2.7 2.0 

G2 1.0 1.0 2.3 2.0 

G3 1.6 1.0 2.0 1.6 

G4 1.6 1.0 3.0 2.0 

G5 1.6 1.0 2.7 2.0 

G6 1.0 1.0 2.3 2.0 

G7 0.4 1.0 2.0 1.3 

G8 1.3 0.6 2.3 2.3 

G9 3.0 2.3 2.7 2.0 

G10 2.3 1.0 3.0 2.0 

G11 2.6 2.3 3.0 2.0 

G12 2.3 1.6 3.0 2.0 

G13 1.0 1.0 2.3 2.0 

G14 0.6 1.0 2.3 1.3 

G15 0.5 0.2 1.3 1.2 

G16(check) 2.3 2.3 3.0 2.0 

Mean 1.6 1.2 2.5 1.9 

 

Table 6.  Grain yield (t ha
-1

) performance of 16 upland rice genotypes tested across six environments in North West Ethiopia 

 

 

Environments 

 

  

Genotypes E1 E2 E3 E4 E5 E6 Mean yield  Rank 

G1 2.71 2.41 3.34 2.19 2.11 4.20 2.83 10 

G2 3.16 2.14 4.46 2.03 1.68 3.96 2.91 7 

G3 4.27 2.48 3.95 2.30 2.46 2.81 3.05 3 

G4 4.15 2.47 3.24 2.34 2.25 3.08 2.92 6 

G5 2.54 1.99 3.52 1.89 1.58 3.78 2.55 14 

G6 3.36 2.58 3.64 2.41 2.32 3.94 3.04 4 

G7 4.28 2.99 3.34 3.42 2.34 3.64 3.34 2 

G8 3.69 2.10 4.04 2.39 1.40 3.25 2.81 12 

G9 3.57 2.34 3.63 2.18 2.30 2.94 2.83 10 

G10 4.21 2.32 3.34 1.51 2.33 3.67 2.89 9 

G11 1.49 2.24 3.78 2.31 2.23 3.52 2.59 13 

G12 1.03 2.08 2.49 1.44 2.44 3.81 2.21 15 

G13 3.87 2.52 2.99 1.42 2.91 3.70 2.90 8 

G14 4.81 2.48 2.76 1.67 2.46 3.46 2.94 5 
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G15 3.55 3.11 4.09 2.88 3.03 4.33 3.50 1 

G16(check) 3.07 2.36 3.13 2.32 2.29 2.96 2.69 13 

Mean 3.36 2.42 3.48 2.17 2.26 3.56 2.87  

E1=Woreta2008, E2=Metema2008, E3=Pawe2008, E4=Woreta2009, E5=Metema2009, and E6=Pawe2009  

 

1.3. GGE-biplot analysis 

       GGE biplot best identifies G x E interaction pattern of multi-

environment data and clearly shows which variety performs best 

in which environments. In the present study, the first principal 

component axis (PC1) explained 33.93 % of total variation while 

PC2 explained 25.83%. Thus, the two axes together accounted 

for 59.76 % of the GGE variation for grain yield (Figure 1, 2, 3 

and 4). The GGE biplot results are presented in three sections. 

The first section presents the results of “which won-where” to 

identify the best genotypes for each environment. And the second 

section deals with the results of’ ideal genotype and mean 

performance and stability’ while the third section presents results 

of ‘test environments relationship’ (discriminating power and 

representativeness of the test environments). 

 

1.3.1. Which-won-where pattern analysis 

       In the which-won-where concept of GGE biplot, genotype 

markers furthest from the biplot origin are connected with 

straight lines to form a polygon such that markers of all other 

genotypes are contained in the polygon. To each side of the 

polygon, a perpendicular line, starting from the origin of the 

biplot is drawn and extended beyond the polygon so that the 

biplot is divided into several sectors. The markers of test 

environments are separated into different sectors and the 

genotype at the vertex for each sector is the winner genotype at 

environments included in that sector. 

       According to the biplot in Figure 1, the vertex genotypes 

were G15, G13, G12 and G8. These genotypes were the best or 

the poorest genotypes in some or all of the environments because 

they were farthest from the origin of the biplot (Yan and Kang, 

2003). In this biplot, environments are also divided into different 

sectors. The first sector represents E1, E2 and E4; with genotype 

G15 as the best yielder genotype and the second sector represents 

E5 and E6; with genotype G13 as the most favorable while the 

third sector represents E3; with genotype G8 as the winner 

genotype. The other vertex genotype, G12 which was located far 

away from all of test environments, implied that it did not yield 

well at any of the test environments (Figure 1). 

 

 
Figure 1. GGE biplot of 16 rice genotypes for grain yield based on which won where pattern 

 

1.3.2. Mean performance and stability analysis 

       Ranking of sixteen upland rice genotypes based on mean 

yield performance and stability is presented in Figure 2. The 

single arrow line passing through the biplot origin and the 

average environment indicated by the small circle is the average 

environments coordinate (AEC) axis, which is defined by the 

average PC1 and PC2 scores of all environments (Yan and Kang, 

2003).  This line points towards higher mean yield across 

environments. Hence, in the present  biplot, G15 produced the 

highest mean yield while genotypes G7, G3, G4, G6 and G9 

G4 

G13 

G16 
G15 

G9 

G12 

G11 G3 

G10 

Scatter plot (Total - 59.76%) 

G8 

G5 

G7 

G14 

G1 
G6 

G2 

E1 

E5 

E4 

E2 
E6 

E3 

-2 

-1 

0 

1 

2 

3 

4 3 

-3 

2 1 0 -1 -2 

PC2 - 25.83% 

PC1 - 33.93% 

Convex hull 
Environment scores 

Sectors of convex hull 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      259 

ISSN 2250-3153  

www.ijsrp.org 

were  the next high yielding genotypes in that order. However, 

the remaining genotypes had bellow average mean yield (Figure 

2). The line which passes through the biplot origin and 

perpendicular to the AEC axis shows measure of stability. Either 

direction away from the biplot origin, on this axis, indicates 

greater GE interaction and poor stability or vice versa (Kaya et 

al., 2006). Thus, the genotypes with the highest yield 

performance and relatively better stability were G15, G7, G3, 

G4, G6 and G9.  Conversely, genotypes G14, G13, G11, G2, G8 

and G5 were not only low yielding but also less stable (Figure 2). 

 

 

 
Figure 2. Average-environment coordination (AEC) view of the GGE biplot for ranking of 16  

rice genotypes based mean yield performance and stability 

 

1.3.3. Genotypes relative to ideal genotype and test 

environments relationship  

      The ideal genotype and comparison of other genotypes with 

ideal genotype is presented in Figure 3. An ideal genotype should 

have the highest mean performance and be absolutely stable 

(Yan and Kang, 2003). Such an ideal genotype is defined by 

having the greatest vector length of the high-yielding genotypes 

and with zero GE interaction, as represented by an arrow 

pointing to it (Figure 3). A particular genotype is more desirable 

if it is located closer to the ideal genotype. Accordingly, 

genotype G7 and G15 are located closer to the ideal genotype 

and therefore, they are most desirable of all the tested genotypes. 

Genotypes G3, G4 and G6 are the next desirable genotypes in 

that order while the rest genotypes are not desirable (Figure 3).  

      Figure 4 shows summary of the interrelationships among the 

six test environments. The lines that connect the biplot origin and 

the markers of the environments are called environment vectors. 

Favorable test environments should have large PC1 scores (more 

discriminating of the genotypes) and near-zero PC2 scores (more 

representative of an average environment) (Yan, 2001). Based on 

this argument, environment E2 had large PC1 score and 

relatively smaller PC2 score and hence it best discriminates 

genotypes and most representative test environment. 

Environment E1 is most representative as it had near zero PC2 

score but less discriminating ability compared to E2.  On the 

other hand, E3 and E5 had good discriminating ability but not 

representative (Figure 
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Figure 3. GGE biplot of ideal genotype and comparison of the genotypes with the ideal genotype 
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Figure 4.  Vector view of GGE biplot for relationships among six test environments 

 

IV. CONCLUSION 

       The combined analysis of variance revealed significant 

variations in genotypes, locations, years and their interactions. In 

AMMI analysis of variance, the magnitude of genotype by 

environment interaction for grain yield of 16 upland rice 

genotypes tested across six environments was larger than 

genotype main effect but smaller than that of the environment 

main effect signifying the deferential response of genotypes to 

the test environments.  Genotypes showed immune to moderate 

resistance to major rice disease such as blast, brown spot and 

bacterial leaf blight.  

       In GGE biplot analysis, winner genotypes at each sector, 

performance and stability of genotypes were clearly investigated. 

Relationships among test environments were also observed. 

Based on the analysis, genotypes G15 and G7 were the first and 

second high yielding genotypes, respectively in E1, E2 and E4. 

Genotypes G15, G7, G3, G4, G6 and G9 were the highest 

yielding and most stable genotypes. The two genotypes, G7 and 

G15 were the closest to the ideal genotype and may be 

considered as the best genotypes. Hence, the present result 

suggested that G15 followed by G7 could be recommended for 

production in agro-ecologies it was tested and other areas of 

similar conditions. 
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Abstract- Peace and harmony have been sought by humanity 

ever since the dawn of civilization. And yet the whole of human 

history, from the very earliest times, is replete with wars and 

violent conflicts from the tribal right up to the international level. 

Communism, socialism, democracy, capitalism- all claimed the 

desire to establish peace, but all invariably waged war. Over last 

few years many incidents  have occurred in which world is seen 

through a singular lens of ‘good’ and ‘evil’ and ‘us’ vs. ‘them’ 

beliefs. Violations of the universal right to practice religion are 

systematic and widespread all over the world. The politics in the 

name of religion has been seen as a major phenomenon and 

which has led to sectarian violence. 

 

Index Terms- Sectarianism, Sectarian conflicts and Politics, 

Inter-Faith Dialogue, Trans-Faith Cooperation, World Peace 

 

I. INTRODUCTION 

aith is not the belief that God will do what you want. It is the 

belief that God will do what is right.” 

 -Max Lucada, He Still Moves Stone 

 

       Different types of violence flavoured by faith are 

perpetuated by sectarian activists who have deeply divisive 

single exclusive identity and who want people to ignore all 

affiliation and loyalties in support of one specific identity 

(Puniyani, 2008: 25). Such exclusive identities are negative, as 

they flavor or stress upon difference, diversity, opposition and 

violence rather than belonging, unity, support and peace. In ‘The 

Clash of Civilizations, Samuel Huntington states that the 

dominant characteristic of the Post-Cold War global order is 

violence between different religious groups (Huntington, 1996: 

38). An awareness of the plurality of religion inspire a variety of 

theological questions. Why in the world we have so many 

religions? If it’s said that God is One, then why there are so 

many religions? 

        ‘When the Holy One created the first man, he took him and 

led him all the trees of Garden of Eden & said to him: ‘Behold 

my works, how beautiful, how splendid they are. All that I have 

created, I created for you. Take care, therefore that you do not 

destroy my world, for if you will do there will be no one left to 

repair what you have destroyed.’    

-Midrash, EcclesiatesRabbah*. 

 

       So all the great religions of the world teach humanity as the 

same fundamental principle, but the juxtaposition of harmony 

and conflict, global peace and holy war, good and evil, seemed to 

be a fitting metaphor for the century we have entered in. It 

contributed to a sharp rise in sectarian tensions, as seen in 

Afghanistan and Pakistan, using religion as an instrument of 

policy. The ideological underpinnings of attitudes & behaviors 

labeled as sectarian are extraordinary varied. 

        ‘Sectarianism is bigotry, discrimination or hatred arising 

among attaching importance to perceived differences between 

subdivisions within a group, such as between different 

denominations of a religion, class, religion or factions of a 

political movement’. 

       So sectarianism is present throughout the world, wherever 

people of different religions live closely, religious sectarianism is 

seen in different forms. The chief characteristic of our 

civilization has been unity in diversity. We have never attempted 

to impose uniformity or dilute diversity. In Indian scenario, the 

words ‘socialist’ and ‘secular’ were added in the late 1970’s but 

till today, we see fault lines* developing between different sects. 

So to think of religion and world politics is often to think of 

violence. World Peace is an ideal of freedom, peace, 

and happiness among and within all nations and/or people. World 

peace is an idea of planetary non-violence by which nations 

willingly cooperate, either voluntarily or by virtue of a system of 

governance that prevents warfare (www.wikipedia.com). So, 

world peace can be achieved through interfaith understanding 

among peoples and communities. 

 

Sectarian Identities and Politics 

       As the Cold War came to a close, the Soviet Union collapsed 

and the rhetoric of economic and political liberalization swept 

the globe, there were more than thirty violent conflicts raging 

around the world, most of these ethnic and sectarian in nature 

(Crawford, 1998: 9). These ethnic wars have been significantly 

more devastating to civilians. In World War I, 14 percent of the 

deaths were civilian. That figure rose to 67 percent in World War 

II (ibid.10).  Five thousand people have been killed in Kashmir 

since 1990. In October 2006, the Office of the United Nations 

High Commissioners for Refugees (UNHCR) and the Iraqi 

government estimated that more than 370,000 Iraqis has been 

displaced since the 2006 bombing of the al-Askari Mosque, 

bringing the total number of Iraqi refugees to more than 1.6 

million (UNHCR Agency). The Red Cross has also stated that 

Iraqi’s humanitarian situations remain among the most critical in 

the world. According to Failed States Index*, produced by 

Foreign Policy magazine, Iraq was one of the world’s top five 

unstable states from 2005 to 2008 (Failed Index List, 2005).
  

These figures shows that war between states seem to be 

decreasing, ethnic and sectarian violence within them is on the 

rise. I think one of the reasons of the situation is the division 

between ‘inter’ and ‘faith’ in the people’s life. There are many 

spaces like Universities, Corporations, Schools and Malls where 

“F  
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people of different religions come together. These places are 

spaces of ‘inter’ whereas there are many spaces where people of 

particular religion or community come together to talk about 

religion. These are mosques, churches, temples which are spaces 

of ‘faith’.  

       *Ecclesiastes Rabbah or Kohelet Rabbah is an haggadie 

commentary on Ecclesiastes included in the collection of the 

Midrash Rabbot. It follows the Biblical book verse by verse 

       *Fault Lines is a potentially disruptive division or area of 

contention.   

       But there are few spaces where people from diverse religions 

communities come together and are interested about inter-faith 

understanding. A motion was debated in India’s Parliament that 

censured the government over its handling of religious rites in 

the State of Gujarat which had claimed more than thousands 

lives. The more it is examined, the worse it looks (Economist, 

2002: 20). Religion is the currency of politics in India. Politicians 

use religion and caste as a weapon for their vote bank before 

impending elections. Creating or engineering religions out of thin 

air before an election is an old track which the politicians have 

used. Creating an ‘us versus them’ schism is their only stratagem 

to get the flock together (Nadkarni, 2012: 67). So what we see in 

today’s world is that  after gaining independence since 1947, still 

masses of people are falling prey to such trickery. We need new 

ways to understand both particularly and universality and should 

respect the integrity of each other’s religions. Mahatma Gandhi 

once said,  

         

“Intolerance is itself a form of violence and an obstacle to the 

growth of a true democratic spirit.” 

 

       When we shift our attention from the notion ‘being identical 

to oneself’ to that of ‘sharing an identity with others’ of a 

particular group, the complexity increases further. While global 

religious war has not erupted, bloody as ever (Smock, 2002: 20). 

In the opening remarks at the National Integration Council on 

Oct 13, 2008, Indian Prime Minister said: 

        ‘The most disturbing and dangerous aspect today is the 

assault on our composite culture.’ 

 

       The story of Tansen, the master musician at the court of the 

Mughal Akbar sets an example of how listening can build 

understanding. He had some fifteen musical instruments in the 

Emperor’s Chamber, which he had tuned to one frequency. Upon 

playing just one instrument’s musical note, the other fourteen 

started to resonate. So this story serves ideally as a metaphor for 

how communities can work in harmony to achieve an 

enlightened result. Not every community has achieved peace 

within itself and also certainly not every community is tuned to 

same frequency, efforts should be made to promote and link 

them and to create inter-faith understanding to promote cross-

community collaboration bringing more peace, toleration as an 

antidote to the malign world of sectarianism and politics.  

“Discord is the great ill of mankind & tolerance is the only 

remedy for it” - Voltaire, PhilosophicalDictionary.*                         

 

 

 

Issues of Sectarian Conflicts and Role of Inter-Faith 

Understanding  
       With the increase in sectarian tensions there are calls for new 

solutions to tackle this global turmoil. This search for the new 

solutions has intensified to look for answers outside the box that 

will address the turmoil and their causes. One such solution 

emanated from the Commonwealth People’s Forum, held in 

Uganda in 2007 where the communiqué issued to heads of 

governments called for programmes to support Inter-faith 

exchange to build understanding and cooperation
 

and world 

peace (Saleem, 2012: 18). Clarke and Jennings (2008) put 

forward that inter-faith understanding across national and 

religious boundaries provides a potentially significant anti-dote 

to conflicts.The latest figures from Beat Bulling, the UK’s 

leading bulling prevention charity, show that one in four young 

people of all faiths have been bullied,  

       *A Failed State is a state perceived as having failed at some 

of the basic conditions and responsibilities of a sovereign 

government. Since 2005, the US think-tank Fund of Peace and 

the magazine Foreign Policy, publishes an index called the Failed 

States often violently, because they have a religious position or 

their peers think they represent a particular religion or practices 

(Interfaith Report, 2008).  If young people are surveyed they say 

that their groups or their friend circle comprised largely of peers 

from same religion or community. So the question arises. Why 

most people are ‘other’ people? Why their thoughts and beliefs 

are someone else’s opinions? Why we are largely influenced to 

an amazing extent by people with whom we identify? 

       I am here going to specify some important teachings of 

different faiths which talks about peace and dealing rightly with 

other people- 

 Buddhism says, ‘Just as mother would protect her only 

child with her life, even so let one cultivate a boundless 

love towards all beings -  Khaddaka Patha Melta Sulta. 

 Christianity believe ‘Do to others as you would have 

them do to you’.    -Luke 6:31 

 Islam preaches ‘No one of you is a believer until he 

desires for his brother  that which  he desires for 

himself’. -An-Nawawi’s Forty Hadith, 13 

 According to Jainism ‘I forgive all beings, may all 

beings forgive me. I have friendship towards all, malice 

towards none ‘.  -Pratikraman Sutra 35:49 

 Sikhism says ‘No one is my enemy and none is a 

stranger. I get along with everyone ‘. -Sri Guru Granth 

Sahib, p.1299    

 

       So all the great religions in the world teach humanity as a 

fundamental principle. If religion is considered as the greatest 

savior of humanity and also considered as a destroyer which 

leads to division and conflicts, it can also be used as a motivator 

to harness and bring together the energies of its religiously 

diverse youth, which can lead to cooperation and peace. 

        ‘We have the vision, the power and the faith to make our 

dream a reality. We as people of faith, can transcend the 

boundaries that has divided us for long. Let us begin none, 

celebrating our diversity and in the face of challenges, offer a 

bright and bold leadership for all’.                –

Sarah Talcott (Patel, 2006: 25). 
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       Lives of faith are lived out, for the most part, in the public 

sphere, faith and politics have been intersecting for centuries. 

This exploration of faith and politics lead to continuous conflict 

between political expediency and religious ideas. Fact is that 

religious intolerance and extremism are real factors in some 

conflicts, including those in fragile states makes it all the more 

important to identify genuine religious potentials for helping to 

transform conflict (Vendley, 2010: 34). In Cosmopolitanism: 

Ethics in a World of Strangers, Kwame Anthony Appiah writes 

the urgent need for ideas and institutions that will allow us to live 

together as the global tribe we have become. The roots of all 

global crises can be found in human denial of the eternal 

principle of peace. Addressing these challenges will offer an 

antidote to sectarianism. This will never be easy, but remains 

vitally important for communities in need (Appiah, 2006: 18). 

 

       *Voltaire: The Philosophical Dictionary, translated by 

H.I.Woolf, New York, 1924  

 

       Before talking about Interfaith understanding lets first 

discuss what we really mean by it. The interfaith movement is 

working to build bridges of understanding and respect between 

people of ‘difference’ in every culture on every continent. From 

my own experience as a young person growing in one of the 

most religiously diverse nations in the world, I feel more alive 

when exposed to the new and different ways of people. I really 

appreciate the rich diversity we live in as they are like mirrors 

that reflect one subconscious assumption. According to 

Huntington and many other scholars, religions play a decisive 

role in the forming of attitudes of individuals and societies 

towards the ‘other’. We have to make distinctions between 

diverse world religions that have more or less violence in their 

histories. At the same time we must acknowledge the examples 

of caring for the ‘other’ which can be found in all religious 

traditions. To face the destructive and divisive elements of 

religions more effective ways of dialogue and cooperation are 

needed between the world of politics and religions (Boehle, 

2002: 229). In 1994, former US President Jimmy Carter in his 

foreword to ‘Religion, The Missing Dimension of Statecraft’, 

stressed the importance for such dialogue and cooperation. 

 

        ‘Far away in the heavenly abode of the great God India, 

there is a wonderful net which has been hung by some cunning 

artificer in such a manner that it stretches out indefinitely in all 

directions. In accordance with the extravagant tastes of deities, 

the artificer has hung a single glittering jewel in each ‘eye’ of the 

net, and since the net itself is infinite in dimension, the jewels are 

infinite in number. There hang the ‘jewels’, glittering ‘like’ stars 

in the magnitude, a wonderful sight to behold. If we arbitrarily 

select one of these jewels for inspection and look closely at it, we 

will discover that in its polished surface, there are reflected all 

the other jewels in the net, infinite in number. Not only that, but 

each of the jewels reflected in this one jewel is also reflecting all 

other jewels, so there is an infinite reflecting process occurring.    

 

-Hua Yen Buddhism:The Jewel Net of Indra (Patel, 2006 :25) 

 

       The idea in Indra’s net symbolizes a universe where 

infinitely repeated mutual relations exist among all members of 

the universe. So if religion is seen as the world’s greatest 

motivator of service and also as the most potent force of division, 

it can also harness the energies of religiously diverse youth, it 

can bring transformation and world peace. For more than 100 

years, there have been efforts to promote interfaith understanding 

on an international scale, so new structures like councils, 

networks are needed to facilitate this type of dialogue and 

understanding. It is now imperative to build inter religious 

bridges for understanding, dialogue and cooperation wherever 

possible and also to create international structures which are 

considered vital to facilitate cooperative efforts across 

civilizations and religions. Kofi Anan, Secretary General of the 

UN highlighted in 1999 the urgent need for dialogue among 

civilizations and cultures in order to prevent major conflicts and 

to promote peace. In order to promote effective inter-faith 

understanding and cooperation, (which can be locally rooted and 

globally connected) religious traditions, spiritual movements and 

indigenous groups can find necessary global organizational 

structure. Sectarianism, which is a creation that dates back no 

further than the beginnings of the modern era, has raised 

disingenuous call by certain leaders to ‘abolish’ it and a 

discourse of national unity has emerged in the post cold war era. 

NAM countries aligned themselves behind the call for interfaith 

dialogue-an implicit admission that the fault lines threatening the 

world’s unity today may no longer run across ideological lines, 

but rather more profoundly across religious lines (Lamdag, 2010: 

84).Thus the Manila Declaration adopted by the NAM delegates 

stressed the need for ‘dialogue among cultures, civilizations and 

religious’ in direct opposition to ‘clash of civilization’ theory. 

Human beings which are called as speaking animals stand unique 

from other animals due to their intellect and power of expression 

and also they share their life together with other fellow human 

beings forming social bonds. According to Helmut Reilfeld, in 

present day pluralist society a multi layered dialogue is needed as 

it will lead to the establishment of a set dialogue that will have a 

set destination, clear principles and strategies, thus leading to the 

establishment of a universal human fraternity where mankind 

will be free from all discriminations (Wasef, 2010 : 54). 

  

       In recent years efforts for interfaith understanding have been 

taken seriously in the academic world. Organised inter religious 

activities began with the founding of the first international 

religious organization, known as: 

●International Association for Religious Freedom, 

     ●Then most prominent one , The World Congress of Faith in 

1936 

     ● The World Fellowship of Religions in 1950 in India. 

●The Temple of Understanding in 1960 

● The World Conference on Religions and Peace in 1970. 

● The Council for a Parliament of World Religion in 1988. 

●International Interfaith center in 1993. 

● The United Religions Initiative in 1996. 

● The Interfaith Center of New York in 1997. 

● The World Faiths Development Dialogue in 1998. 

● The Millennium World Peace Summit in 2006. 

● Inter Faith Encounter Association in 2001. 

 

       The values of inter religious activities at local, national and 

international levels rapidly increased through the 20
th

 century 
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(Boehle, 2002: 30). So interfaith cooperation is a social necessity 

in the globalized world for survival and peace. Interfaith 

understanding and cooperation is seen as a means and end in 

itself. It is an extension of a particular faith perspective, as it does 

not try to bring about some future common good as it is good in 

itself. Swidler asserts that interfaith understanding operates in 3 

areas: ‘the practical, where we collaborate to help the humanity; 

the depth of ‘spiritual’ dimension, where we attempt to 

experience the partner’s religion or ideology ‘from within’; the 

cognitive, where we seek understanding of the truth (Swidler, 

1998: 24). 

        ‘There will be no peace among the nations without peace 

among the religion. There will be no peace among the religions 

without understanding among the religions’. 

–Dr Hans Kung. 

 

       Therefore, interfaith understanding is the spiritual expression 

of the globalized world. In this age of globalization, this step is 

seen as a massive change in the religions landscape of the world. 

Additionally, it is seen as a necessary response to the world of 

diversities and is seen as a motivator for believers of various 

religions to engage, interact, respect and better understand each 

other. Certainly this movement is an essential force for good that 

will help humanity meet the challenges of the modern world and 

will help in promoting peace and cooperation. 

       Diana Eck asserts that interfaith understanding can be basis 

for the creation of one world. ‘One world cannot be built on the 

foundation of competition and polarization between the 

superpowers. One world cannot be built on the foundation of 

science, technology and media. One world cannot be built on 

Christian, Muslim, Jewish or Sikh triumphalism. One world 

cannot be built on the foundation of mutual fear and 

suspicion….Laying the foundation for one world is the most 

important task of our time. These foundations are negotiated 

statements and agreements. These foundations are rather, in the 

stockpiling of trust through dialogue and creation of relationships 

that can sustain both agreements and disagreement (Eck, 1985: 

25)
. 
Time is a strange factor in life. Time is very important for all 

of us. And the future is, what is present. The future is now, 

because the present, which is also the past, modifying itself now, 

becomes the future. This has been the cycle of time, the path of 

time. But now, at the present time if there is no radical change, 

fundamental mutation, the future is, what is now. And that has 

been historically proved, and we can prove it in our daily lives.
 

 

II. CRITICISM 

       There is absolutely no reason what so ever to take the life of 

the most innocent of the Lord’s creations: our children. Despite 

the various initiatives, there is still a disconnect between theory 

and practice. There are some groups who criticize the working of 

interfaith dialogue and understanding. They say ‘Interfaith is the 

perfect do-good agenda with which to legitimize their reputation 

and obfuscate their genuine, more sinister intentions.
23

 They have 

labeled some organizations as extremist and have accused them 

of adopting interfaith dialogue as a political front, as well as to 

raise funds. 

 

III. CONCLUSION 

       While progress on this interfaith understanding can be slow, 

but religious faith leaders instead of acting as a problem-maker, 

can act as a mediator or agent to promote peace. Faith based 

identities will continue to be present in some form or the other in 

the picture but on other hand these interfaith organizations (based 

on peace, harmony, cooperation) should thrive as part of Civil 

Society. 

        “In order to have faith in his own path, he does not need to 

prove that someone else’s path is wrong” 

 -Paulo Coelho,Warrior of the Light. 

 

       However different theologically, many religions are, but 

their common purpose is to serve humanity and aid the 

disadvantaged. So Inter-faith understanding is a necessary pillar 

of grassroot relief and development which can work along with 

Civil Societies. 

        ‘The great Sufi Mystic Rumi also made clear that the divine 

love transcends religious differences: 

        ‘The religion of love is apart from all religions: For lovers 

the only religion and creed is God’. 
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Abstract- Introduction: Autism is a group of developmental 

disorders known as Pervasive Developmental Disorders (PDD). 

Pervasive developmental disorder is defined by the presence of 

abnormal and impaired development characterized as abnormal 

functioning in all three areas of social interaction, 

communication, restricted and repetitive behaviour, that 

manifests before the age of 3years. Autistic disorder is believed 

to occur at the rate of about 8 cases per 10000 children, with 4:1 

ratio of males to females. An intensive early intervention is 

critical in maximizing
 

outcomes for children with autism 

spectrum disorder (ASD), and
 
evidence suggests that the earlier 

the intervention, the
 
better the outcome.  

       Aim: The present study aims to investigate the effect of in-

depth early intervention for an autistic child.  

       Method: A case study method and pre- post research design 

was used to study the efficacy of early intervention. Master ‘V’ 

aged 37 months was diagnosed as “Mild-Moderate Autism” as 

per ICD-10 classification. He was given an all encompassing 

early intervention program. Pre- post research design was used to 

study the efficacy of early intervention. The child was assessed 

using Childhood Autism Rating Scale, Denver Developmental 

Screening, and Vineland Social Maturity Scale and also by 

observation and testing. His overall DQ was 55 with strikingly 

low scores on language and social development. Childhood 

Autism Rating Scale was administered for pre-post assessment of 

intervention. Child underwent an early intervention program for 

6 months from Sweekaar Rehabilitation Institute for 

Handicapped, Secunderabad. Informed consent from the parents 

was taken. The early intervention using multidisciplinary 

approach comprised of behaviour modification, training in 

communication skills, speech therapy, pre-academic skills, 

sensory integration and play therapy. The specific techniques to 

improve eye contact included magic bottle and magic wand 

techniques, and to improve attention and concentration beads 

technique, wooden blocks, coins board and colouring techniques 

were used.  

       Results: The results show that there was significant 

improvement in the areas of relating to people, listening 

response, intellectual response, adaptation to change and visual 

response and reduction in body use, object use and level of 

activity. Qualitative analyses of improvement in the areas of 

adaptive and personal-social behaviors were compared with pre 

treatment assessment and the rates of improvement were 

analyzed. 

       Conclusion: An early intervention can improve adaptive and 

personal-social behaviours of children with autism. 

 

Index Terms- A Case Study, Autism, and Early Intervention. 

I. INTRODUCTION 

utism is a neurodevelopmental disorder involving 

impairments in social interaction and communication, and 

the presence of a restricted range of interests and/or repetitive 

behaviours. An autistic child may prefer to spend time alone 

rather than participate in cooperative games and prefer to play 

alone rather than interact with others.  The expressive language 

and receptive language skills, or comprehension are always 

impaired in children with autism and these deficits vary from 

mild to severe. Non-verbal communication is also abnormal in 

children with autism. This includes the use of gestures, body 

posture, eye gaze, and facial expression. Their play is usually 

restricted to repetition and perseveration. Stereotypes like hand 

flapping may also dominate their play, further restricting their 

range of activities. The child may sing or repeat commercials or 

songs endlessly. Eating may be affected by a limited list of food 

preferences. A few children with autism may have exceptional 

artistic, mathematical, or memory skills despite significant 

deficits in other areas. Many children with autism are 

hypersensitive to particular sensory stimuli such as light, sound, 

touch, and smell. Patients with autism may show co morbid 

impairments affecting their cognition, sensory functioning, or 

attention/activity level.  About 75% of persons diagnosed with 

autism are mentally retarded. Since Kanner (1943) first 

characterized autism, much work has explored the etiology and 

treatment of autism. Although progress has been made, here is no 

cure for autism, and its etiology remains largely unknown.  

Currently 11.1 in 10,000 individuals are estimated to have 

autism, while the prevalence rate of all pervasive developmental 

disorders, including autism, is conservatively estimated to be 

27.5 in 10,000 individuals (Fombonne, 2003).  

       Children with variety of impairments and risk factors, 

including those with autism, benefit from early, intensive 

intervention with trained providers using comprehensive, 

individualized, and ecologically relevant intervention approaches 

(Ramey & Ramey, 1998). Lord (1995) found that over the past 

few years, children with ASD are diagnosing in the early 2 years 

of age. Treatments for autism include behavioral intervention, 

developmental intervention, and cognitive-behavioral 

intervention; and these have unique intervention strategies and 

also have some overlap within these interventions (Corsello 

2005). Although symptoms often persist through adulthood, 

timely detection and appropriate treatment are important factors 

in improving both short and long-term outcomes (Bryson et al., 

2003; Marnie, 2005). During the past 50 years variety of 

treatments has been promoted to bring out significant 

improvements, for children with autism. Recent research 

suggests that the most effective results stem from early intensive 

behavioral interventions (Howlin , 2005). Evidence suggested 

A 
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that early intervention with autism is more effective than later 

treatment; specifically, children entering intervention programs 

as young preschoolers tend to have better outcomes than those 

entering programs as school-age children (Harris & Handleman, 

2000; Sheinkopf & Siegel, 1998). Early identification has 

increased in importance because children with ASDs who receive 

services prior to 48 months of age make greater improvements 

than those receive services after 48 months of age (Harris & 

Weiss, 1998). Early intervention programs are indeed beneficial 

for children with autism, often improving developmental 

functioning and decreasing maladaptive behaviors and symptom 

severity at the level of group analysis (Rogers & Vismara, 2008). 

An intensive early intervention is critical to maximizing
 

outcomes for children with autism spectrum disorder (ASD), and
 

evidence suggests that the earlier intervention can begin, the
 

better the outcome (Woods & Wetherby 2003).  

       The Walden Toddlers Program focus on incidental teaching 

and social inclusion and it includes typical toddlers and toddlers 

with autism, between the ages of 15 and 36 months. It found that 

82% of toddlers used meaningful words when they left the 

program and 71% of the children showed improvement in their 

proximity to other children (McGee & Daly, 1999). Computer-

presented Social Stories and video models on the social
 

communication skills of three children with High-Functioning
 

Autism/Asperger's Syndrome (HFA/AS). They found that the 

combined treatment
 
package was effective for improving the 

rates of social communication and beneficial
 
for remediating 

social skill difficulties for individuals
 
with HFA/AS (Sansosti & 

Powell-Smith, 2008). Social Stories are beneficial in terms of 

modifying target behaviours among high functioning children 

with ASD (Mohammad Karkhaneh et. al 2010 and Gray 1994).  

       Studies have been done on the importance of early detection 

of and intervention in autism. Early Start Denver Model 

(ESDM), a comprehensive developmental behavioural 

intervention, for improving outcomes of toddlers diagnosed with 

autism spectrum disorder (ASD). ESDM intervention, which is 

based on developmental and applied behavioural analytic 

principles and delivered by trained therapists and parents for 2 

years and it found that controlled trial to demonstrate the efficacy 

of a comprehensive developmental behavioural intervention for 

toddlers with ASD for improving cognitive and adaptive 

behaviour and reducing severity of ASD diagnosis (Dawson et. 

al., 2010). Early intensive behavioural and developmental 

interventions for young children with autism spectrum disorders 

(ASDs) may enhance developmental outcomes. Lovaas-based 

approaches and early intensive behavioural intervention variants 

and the Early Start Denver Model resulted in some 

improvements in cognitive performance, language skills, and 

adaptive behaviour skills in some young children with ASDs 

(Warren et. al., 2011). A systematic review of controlled studies 

of early intensive behavioural interventions (EIBI) for young 

children with autism provides evidence for the effectiveness of 

EIBI for some, but not all, preschool children with autism , with 

some evidence that initial IQ (but not age) was related to 

progress (Howlin et. al., 2009; Peters-Scheffer et. al., 2011).  

       Cognitive ability in autism is associated with autism 

severity. IQ improvements correlated significantly with reduction 

in autism symptoms and mostly in stereotyped behaviours. 

However, baseline cognitive level cannot predict the progress 

rate in autism symptoms with intervention. Improvement of 

social–communicative behaviours and the intensive intervention 

are related to significant cognitive increments in autism (Itzchak 

et. al., 2008). Linderman & Stewart (1999), implemented sensory 

integrative-based occupational therapy, and found significant 

improvements in the areas of social interaction, approach to new 

activities, response to holding or hugging, and response to 

movement. Decreases were noted in the frequency and duration 

of disruptive behaviors (e.g., high activity levels, aggressive 

behaviors), with an increase in functional behaviors, such as 

spontaneous speech, purposeful play, and attention to activities 

and conversation. The sensory integration therapy program 

positively affected treated children (Fazlioğlu and Baran 2008) 

and the early intensive behavioral intervention (EIBI) is an 

effective treatment, on average, for children with autism 

(Granpeesheh., et al. 2009). Ben-Itzchak and Zachor assessed the 

relation between pre-intervention variables such as cognition, 

socialization and communication; to outcome in young children 

with autism with different IQ scores and severity of the 

symptoms. They have taken six developmental-behavioural 

domains including, imitation, receptive language, and expressive 

language, nonverbal communication skills, play skills and 

stereotyped behaviours were assessed at pre- and post-1 year of 

intervention times. They found significant progress in all the six 

developmental-behavioural domains after 1 year of intervention. 

Children with higher initial cognitive levels and children with 

fewer measured early social interaction deficits showed better 

acquisition of skills in three developmental areas, receptive 

language, expressive language and play skills. Better progress in 

expressive language was associated with the child's social 

abilities, while more significant progress in play skills was 

related to pre-intervention cognitive level (Ben-Itzchak and 

Zachor, 2007). Some studies have found the evident that 

judgments about the effects of therapy may be significantly 

influenced by the selection of the tests for pre-and post-treatment 

assessments (Magiati & Howlin, 2012).  

       One more study was evaluated in a training course for 

parents, designed to help them understand autism spectrum 

disorder and to facilitate social communication with their young 

child. The results found that the training course was well 

received by parents and had a measurable effect on both parents' 

and children's communication skills (McConachie, 2005). 

Solomon et, al., (2008), conducted evidenced based treatment 

called parent –child interaction therapy. They investigated the 

role of shared positive affect during the course of therapy on 

child and parent outcomes. Shared positive affect in parent child 

dyads and parent positive affect increased between the initial and 

final phases of the therapy. Parent positive affect after the first 

phase was related to perceptions of improvement in problem 

behaviors and adaptive functioning. 

       Children with autism exhibit significant deficits in their 

ability to spontaneously imitate the play actions and descriptive 

gestures of others. Reciprocal imitation training (RIT) is a 

naturalistic imitation intervention designed to teach spontaneous 

imitation skills during play. Ingersoll & Gergans assessed the 

effectiveness of parent-implemented RIT using a multiple-

baseline design across three young children with autism and their 

mothers. They found that RIT is effective for teaching imitation 

skills to young children with autism in a naturalistic setting and 
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extend the findings to parents (Ingersoll & Gergans, 2007). 

Tonge et, al., (2006), concluded that parent education and skills 

training program for parents of young children newly diagnosed 

with autism provides significant improvements in parental 

mental health and adjustment, justifying its addition to early 

intervention programs at least for parents with mental health 

problems. The multidisciplinary approach has brought out 

significant improvement in children with autism and the 

improvements are in the areas of relating to people, listening and 

visual response, and there are reduction in body use, object use, 

and activity level (Sridevi & Rangaswamy 2013). Jane Case-

Smith and Teresa Bryan (1999) examined the effects of an 

occupational therapy intervention emphasizing sensory 

integration with five preschool children with autism and 

concluded that the behavioral changes that children with autism 

can make when participating in intervention using a sensory 

integration approach.  The TEACCH model has increased in 

structure and individualized programming in the areas of 

communication, independence, socialization, developmental 

planning, and positive behavior management compared to 

participants in autism with severe disabilities  (Mary et, al., 

2003).  

 

II. PRESENT STUDY & METHODOLOGY 

       Aim of the present study was to investigate the effects of an 

early intervention in autism. A case study method was used for 

the present research study. Master ‘V’ aged 37 months was 

diagnosed as “Mild-Moderate Autism” as per ICD-10 

classification. He was given an all encompassing early 

intervention program. Pre- post research design was used to 

study the efficacy of early intervention. The child was assessed 

using Childhood Autism Rating Scale, Denver Developmental 

Screening, and Vineland Social Maturity Scale and also by 

observation and testing. Childhood Autism Rating Scale was 

administered for pre-post assessment of intervention. Child 

underwent an early intervention program for 6 months from 

Sweekaar Rehabilitation Institute for Handicapped, 

Secunderabad. Informed consent from the parents was taken. The 

early intervention using multidisciplinary approach comprised of 

behaviour modification, training in communication skills, speech 

therapy, pre-academic skills, sensory integration and play 

therapy.  

 

2.1 Chief Complaints  

       Master “V” 37m aged boy brought by his parents with the 

complaints of unable to speak age appropriately, poor eye 

contact, poor attention and concentration, unable to sit at one 

place for some time, unable to mingle with other children, 

disturbed in new situations, aloofness, repetitive behavior, pre 

occupied with objects in a strange way and making meaningless 

sounds. The onset was gradual and course was continuous.  

 

2.2 Case History  

       According to parents the child’s motor development reported 

to be normal. He started to walk at the age of 1y1m. The child 

was unable to speak any word, only babbling was present even 

after 18m and eye contact was poor. Child has another problem 

like poor attention and concentration. He did not recognized his 

mother, did not ask for mother when she was away from him. 

They also noticed that his symptoms were progressive with the 

increase of his age. The child began showing, lack of social & 

emotional response, not showing interest to play with peer group 

appropriate to development level, not able to imitate verbal and 

nonverbal imitation, disturbed in new situations.  

       Child was self engaged and most of the time he used to play 

with pink colour objects and like to play with car toys and mainly 

with tires of the car toys. He used to carry four match sticks in 

his hand, if one match stick missed he used search for that and he 

would become restless and scream. He used to make meaningless 

sounds frequently. Child used to show self stimulatory 

behaviours such as touching his lower part ears with both. Child 

was pre occupied with smoothness of the ears and enjoying the 

smoothness. The child’s parents were noticed that he was not 

developing age appropriately after the age of 1years. And his 

behaviour was also changing according to his age. But they did 

not go for any medication or any intervention, because they 

thought that child will improve in later stage. At the age of 

3years their relatives suggested them to go to sweekaar 

rehabilitation centre for psychological evaluation. So they came 

for psychiatrist to sweekaar upkaar from there child was referred 

to Department of Clinical Psychology. 

 

2.3 Birth & Developmental History 

       He is the only issue of non-consanguineous parents, pre term 

caesarean delivery (8
th

 month) and mother suffered with 

vomiting till 5
th

 month of pregnancy. Below average birth weight 

(2.3kg) was present. Child had neonatal jaundice after 4 days of 

the birth, and went for phototherapy for two days. There after no 

complications were reported by the parents.  

His developmental milestones were as follows: Smiling- 8weeks, 

Head control- 4 ½ months, Roll over- 7m, Sitting- 7 ½ m, 

Crawling- 9m, Standing- 11m, and Walking- 13m and babbling 

was started from the age of 18months. He is unable to speak a 

single meaningful word.   

 

2.4 Psychological Assessment   

       The child was assessed using Childhood Autism Rating 

Scale (CARS), Denver Developmental Screening Test (DDST), 

and Vineland Social Maturity Scale (VSMS) and also by 

observation and testing.  

 

2.5 Test Findings 

       On DDST his developmental age is 1 year 7months and 

corresponding developmental quotient is 55 indicating mild 

developmental delay. Comparative to motor development he got 

low score on language, fine motor, personal and social 

development.  

       Vineland Social Maturity Scale shows that his overall social 

maturity level is around 1 year 7 months and corresponding 

social quotient is 55. 

       The total CARS score is 34.50 which show “Mild to 

Moderate Autism”. 

 

2.6 Behavior Observation 

       The child had poor eye contact, was not responded to name 

call and was unable to follow simple commands. His attention 

and concentration was poor and distracted very easily. He used to 
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indicate his needs through gestures and drags his mother for his 

needs. Child was constantly squirming in the chair, and was 

unable to sit at one place. He was preoccupied with touching his 

ear frequently and enjoying the smoothness. Child was making 

meaningless sounds and was unable to recognize his parents. 

 

2.7 Diagnosis 

       After taking the case history, test findings, behaviour 

observation, and parent’s reports in consideration Mild-Moderate 

Autism was made according to ICD-10. 

 

III. THERAPEUTIC PROCESS 

3.1 Parental Counseling 

       It was carried out soon after the diagnosis in weekly once 

basis. Master “V” was provided the pharmaco therapy by the 

rehabilitation pediatrics to reduce the severity of the 

hyperactivity and self stimulatory behaviours. Parental 

counselling involved, engagement of parents in treatment as a 

part, presentation of detailed information about the disorder and 

its consequences, and need of multi disciplinary treatment 

approach with team of professionals such as psychologist, speech 

therapist, special educator, occupational therapist and the parents 

as a primary care givers, for dealing with issues relating to the 

pressure and stress of parenting a child with autism and 

developing an appropriate coping strategies to help the parents to 

manage the child, development of the social support group to 

meet and share experiences with other parents. 

 

3.2 Intervention Program  

       The early intervention using multidisciplinary approach 

comprised of behavior modification, training in communication 

skills, speech therapy, pre-academic skills, sensory integration 

and play therapy. 

 

3.2.1 Behaviour Modification  

       The behaviour modification was carried out for six months 

in every day basis. Every day the session was continued for half 

an hour by a psychologist to decrease restlessness ad self 

stimulatory behaviour and to improve eye contact, attention and 

concentration with different materials. Initially the target 

behaviours and reinforcers were identified to continue the 

therapy program for the betterment of the child. 

 

3.2.1.1 Identifying Target Behaviour 

 

Short-term goals 

 To decrease hyperactivity and self stimulatory 

behaviors. 

 To improve communication skills: 

A) Attention skills 

B) Eye contact 

 To improve social interactions: 

A) Verbal and nonverbal 

B) Play skills 

Long-term goals 
1. To improve general awareness of self & environment  

2. Self-help skills 

3. Cognitive skills 

 

3.2.1.2 Identifying The Reinforces 

       As the child was unable to express his likes and dislikes 

reinforcers are selected after discussing with the parents 

according to his interests. Positive rein forcers: 

1. Consumable rein forcers: 

 Cream biscuits  

 Apple 

2. Tangible reinfrocers other than food.  

 Toys  

 Coluoring pencils  

3. Social Reinforcers: 

 Clapping,  

 Patting of the back,  

 Saying good boy 

When at home mother can do:  

 Hugging 

 kissing 

 

3.2.2 Addressing the Restlessness and Self Stimulatory 

Behaviour 

       The child was unable to sit at one place for required period 

of time. The child was very active and used to become very 

restless when he was in closed places and in new situations. To 

reduce all these behaviour the therapist made the child to engage 

in different activities. Initially the child was not able to sit for 

one minute also in the therapy room. So, the therapist physically 

restrained by holding his hands and made the child to sit in the 

chair for 4-5min. After using this technique for some sessions; 

the child was ready to sit for a while. Then the therapist changed 

the technique as engaging the child with different activities 

according to child’s level. Initially the activities were changed 

within 2-3 minutes, because the child used to distract very 

quickly and later it was used within 7-8 min for changing the 

activities. 

       The child had self stimulatory behaviour like touching ears 

and enjoying the smoothness frequently. Whenever the therapist 

observed the self stimulatory behaviour in the child, the therapist 

made him to distract from that behaviour and engaged him by 

using different activities to the child such as by warning, calling 

by his name, command to come here, and given activities like 

take the ball, showing the pictures, engaged him in a talk and by 

giving toys to him etc. Gradually the frequency of self 

stimulatory behaviour was reduced and after 20 sessions with 

5months of duration, the behaviour was reduced completely.  

 

3.3 To Improve Eye Contact 

       As the child’s eye contact was not adequate; the following 

activities were followed to improve his eye contact. Mother was 

also included along with therapist. In this process mother was 

used as a co-therapist to carry out home based methods. 

 

3.3.1 Magic bottle technique 

       Mother was asked to take a glass bottle. She was asked to fill 

the bottle with water and colored balls. She was asked to move 

the bottle shake up and down in front of the child so that he can 

watch it carefully how the colored beads are moving in the water 

bottle with this technique child could pay attention on the bottle. 
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3.3.2  Magic wand 

       Magic wand is one stick, which is covered with a colorful 

satin ribbon and a bunch of beads are tied to its one end, which 

attracts the child. This can be moved by the therapist or mother 

infront of the child so, that he can observe it for a long which can 

improve his attention. Every time the child was reinforced by 

cream biscuits after paying his attention. Mother was trained to 

use some other techniques such as:  

a) Placing the child in a darkroom and moving 

candle in front of him with a distance from one 

side to another side.  

b) further, whenever the child pulls parents they 

were asked to pull back his hand and when he 

looks at them, look back at the desired object 

saying “Oh you want … “. Therapist and 

parent followed this method, through which the 

child learned that he need to look at the other 

person before his need is met.  

c) Mother was asked to hold the child’s head and 

engage him by talking along with the 

expressions. 

d) Mother asked to tell the rhymes with actions 

and facial expressions. 

 

       Initially his eye contact was very poor and after using the 

above techniques during therapy sessions as well as at home 

environment with the help of mother for 6 months, the child was 

able to stair other persons while asking something and when he 

asked to do some work.  

 

3.4 To Improve His Attention and Concentration 

       The child had poor attention and concentration so; the 

therapist used some of the techniques to improve his attention. 

The child was distracted when child pre occupied in his world. 

 

3.4.1 Beads technique 

       To improve his attention mother was asked to give some 

beads and wire or thread so, that the child can make a strand. 

This activity could help the child to improve his attention. He 

was immediately rewarded verbally saying “Good Boy” and by 

providing an Apple. 

 

3.4.2 Wooden blocks 

       Therapist provided wooden blocks to the child, and made to 

remove the blocks one by one, after that the child was asked to 

fill the blocks again. After some sessions the child was asked to 

remove blocks sequins, and keep it back. After completing the 

task the child reinforced with biscuits. 

 

3.4.3 Coins board 

       The child was provided coins board and he was copied to 

remove the coins first and fill the coins one by one. After some 

sessions the child was filling the coins according to the colours 

were introduced and then it was filled with alternative colours. 

The child was reinforced by kissing and hugging after 

completing the task by his mother. After some sessions he was 

stared to pay attention whatever was carried out. Then the 

therapist was changed the techniques to sustain the attention, 

according to the child level. 

3.4.4 Colour the pictures 

       Parents were asked to provide the child colouring books, to 

fill with crayons. Child was motivated to colour the pictures with 

in the outer lines. Beginning child was not showed any interest to 

colour the pictures. Then the child was reinforced with chocolate 

and slowly the child was able to colour the pictures and able to 

colour within the outer lines.  

 

       The child was rewarded depending upon the situations. 

       Initially the child used to distract very easily, but after using 

the above techniques in 10 sessions he started to be attentive for 

a while. After 6 months of intervention the child was able to 

concentrate for 1-2min.  

 

3.5 To Improve Communication Skills 

       Getting attention can be termed under communication skill 

as well as social skills. This is one of the pre-requisite of 

communication skills i.e. we need to gain the other person’s 

attention before we communicate. As master “V” was unable to 

follow this while teaching communication skills. This was 

followed with the child with an aim to gain the other persons 

attention before communicating. Many exercises were planned 

and implemented to develop this behaviour in the child. 

       Therapist followed picture exchange communication system 

[PECS] in which the communication partner [parent/therapist] 

avoids eye contact at one stage. When the child approaches the 

person with his picture card and taps the person to gain his / her 

attention, the communication partner looks at the child and then 

responds to the request. Frequent repetition of similar strategy 

helped the child to understand the importance of gaining other’s 

attention. 

 

3.6 Developing Imitation Skills 

       Master ‘V’ imitative skills were improved by interacting 

with him. Imitative skills are of four types, such as: 

 

3.6.1 Imitates gross motor movements 

       The child was following the imitations of the therapist with 

modelling a gross motor movements like clap hands, tap legs, 

shake hand and nod head etc. when the child will do this action, 

therapist praised him verbally or giving him his favourite toy. 

 

3.6.2 Imitate actions with objects 

       The child was provided with same identical objects and 

instructing the child with modelling an action with objects. Such 

as ring ball, scribbles, kiss doll, hold phone to ear, feed doll, 

wipe mouth, put hat on head, when the child is doing this action, 

reinforced the child with praise like ‘good boy’. 

 

3.6.3 Imitate fine motor movements 

       In front of the child, the therapist asked child to imitate to 

claps hands together, open and close hands, rub hands together, 

point out body parts, tap index finger, when the child was 

performed this action, and he was rewarded by apple. 

 

3.6.4 Imitates oral motor movements 

       In front of the child the therapist modelled an oral motor 

movement, like open mouth, smile, kiss, touch upper lip with 

tongue, when the child was done appropriately, he was rewarded. 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      273 

ISSN 2250-3153  

www.ijsrp.org 

3.7 To Improve Social Skills 

       Social skills program for autistic children included the 

learning how to act and react in social situations. Basic skills 

such as maintaining eye contact, developing sense of self, 

waiting for turn, replying to questions, and explaining rules are 

addressed. 

 

3.7.1 Developing sense of self 

       It is difficult to build a relationship with others, until one is 

aware of themselves, their strengths, limitations, interest etc. 

Starting at a very basic level, therapist and parents helped the 

child to identify his image in mirror. Therapist and parents 

pointed to the child’s reflection and mention his name and then 

pointed to myself [mother to herself] while saying their name 

[mother-her name] slowly used similar process for him to 

recognize himself in photographs with family members. 

       In the long term goals mother was asked to try and teach 

identification of body parts in the same manner. Mother asked to 

use sorting techniques when he has to sort his cloths, or other 

belongings. And after that it could be used to help him to notice 

differences like, “you have small shirts, and your father has big 

shorts because you are smaller than him”. 

 

3.7.2 Response to conventional questions 

       Our day-to-day conversations include a number of instances 

involving set questions and answers. The mother was explained 

to ask questions to the child, initially the child should provide the 

others help to answer the questions. The child used picture card, 

sign, as a response. In the initial stages the child was provided 

questions like where is your nose, where is you toy, bed, dress, 

etc. 

       In long term goals child could taught how to answer 

conversational questions, respond to small phases like, “I don’t 

know” when the child does not know the answer for a question. 

And it could be used in a group, to teach the child with 

modelling. In a group the other child was asked questions which 

he does not know, then he was answered as I don’t know. It 

could help the child to provide similar responses. 

 

3.8 Play Therapy 

       Play is a wonderful tool for helping children to move beyond 

autism's self-absorption into real and to share interaction. Play 

therapy can also allow youngsters to explore their feelings, their 

environment, and their relationships with parents, siblings and 

peers. 

       Improving the child’s interaction with peer group and to 

improving child’s play skills, play therapy was implemented. 

This was implemented in 3 stages: 

       Stage 1: A starting point for the child is getting him used to 

playing with another person. In this particular areas the child 

likes are used [eg: - child likes bicycle riding] and this 

engagement is child centered and according to his wish and 

needs. The focus is on building a rapport with the child. This is a 

good starting point for the child to accept person’s presence in 

his world. 

       Stage 2: [Parallel play]: The next stage of play is parallel 

play. At this stage, the child is not expected to play with another 

child, but just play alongside, i.e parallel to another child. This 

provides the child to go further in play skills when he is ready. In 

parallel play he has his own set of play items and the partner has 

his own set, the common point is that they are involved in similar 

kind of play. 

       Stage 3: [Turn taking]: For Master “V” this is planned for 

long-term goal and parents were asked to follow this in the same 

manner as mentioned below: 

       When the child is comfortable with having a partner playing 

around and may even start imitating the partner and vice-versa. 

Sharing the toy objects could be introduced. This could be by 

giving only one set of toy objects when both are involved in 

exactly the same kind of play. This necessitates that they actually 

have to share the material. 

       For eg: - Building towers using a set of wooden bricks or 

they could be sharing the same material but playing different 

games, like using similar bricks one child builds a tower, while 

another one builds a bridge. 

       This helped children to participate in group activities and to 

improve socialization. In play therapy the group of children 

participated and therapist made them to interact with each other 

by giving shake hand, wishing other children, playing with them 

and mainly wait for their chance in a group. Master ‘V’ was able 

to look at other children, trying to touch them, used to give shake 

hand, and waved bye-bye when therapist instructed after 

6months. 

 

3.9 Speech Therapy 

       To identify the child’s strength and deficits in the area of 

communication parents were asked to send the child for a 

complete evaluation of speech and language. Based on the results 

therapist plans the therapy program to improve the 

communication skills. Speech therapy emphasizes improving 

spontaneous language and maximizing the child’s 

communication skills. In this case the development of speech is 

very important in order to help the child to communicate his 

needs with the help of speech therapy. Speech therapy was 

carried out in every day basis at least for 45min by a speech 

therapist. The mother was encouraged to continue the techniques 

at home for the continuation of the therapy. Mother was also 

asked to give language input in natural environment through 

natural manner. For example while feeding the child use the 

words like plate, glass, dal, rice, milk; while dressing explaining 

the colours, in the bathrooms words such as tap, water, soap etc. 

Speech pathologist was provided speech therapy for child. 

Master ‘V’ was unable to speak a single word at all initially, and 

due to his poor attention and concentration he took longer time to 

start the words. Speech therapist informed that initially he was 

not co-operative for the therapy sessions, but later 5 -6 sessions 

he started to sit for therapy. After 6 months of speech therapy he 

started to speak 1-2 words by himself.  

 

3.10 Occupational Therapy 

       The occupational therapist was assessed the child in an age-

appropriate task basis and then therapist addressed the areas that 

interfere with the child’s ability to function in such tasks. 

Therapy was provided to the child in the form of play activities 

which are used to improve the fine motor co-ordination, which 

helps the child to use pencil for writing, catch the ball, cut 

papers,  buttoning, picture books to naming animals, engage in 

play activities,  and it also help to enhance and maintain play, 
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self-help and school readiness skills. Therapy was carried out in 

daily basis for 30min. He showed lot of improvement after 6 

months of therapy process. He was able to write alphabets up to 

letter K, able to write numbers up to 10 and could colour the 

pictures with in the lines after 6 months. 

 

3.11 Sensory Integration 

       The goal of Sensory Integration therapy is to remediate 

deficits in neurological processing and integration of sensory 

information to allow the child to interact with the environment in 

a more adaptive fashion. Sensory integration was used to enable 

children to interpret sensory stimulation in a more appropriate 

manner by reducing both hyper and hypo-sensitivity to the 

stimuli, which in turn supports progress in communication, 

interaction, imagination and thus enables learning. Therapist took 

the child to sensory park to feel the different types of sensations 

like smoothness, hardness, and play with sand, swining, ringing 

the bells, climbing ladders etc. In sensory integration therapy the 

child get the chance to mingle with other children, to play, to 

interact and to share the things. It will Also help the child to 

improve his social skills. Therapy was carried out every day 3o 

min. In SIT initially he was showing interest to play with only 

one item but after 20 sessions he started to explore other 

activities. After 6 months of therapy he was able play with 

ladder, sand, touching different types of sensations and his 

behaviour like touching his ears and enjoying the smoothness 

was reduced completely.  

 

3.12 Pre Academic Skill Training 

       According to Lovaas ABA approach is used to integrate 

children with autism into mainstream education. The skills were 

chosen according to master “V” level, and taught systematically 

through a series of drill, which were carried out for 10-15min, 

and these drills were combined with periods of breaks when 

master “V” was allowed to play. 

       According to Lovaas approach the child needs pre academics 

skills which will help the child to learn the basic concepts like 

shape, size, colour, alphabets, and numbers. The child was taught 

by different techniques by using drawing, painting to learn the 

colour concepts, shape and size concepts. Then slowly the 

alphabets and numbers were taught. Special educator was 

provided this individual educational program and the duration for 

this programme was initially 15min and increased gradually up 

to 30min. After 6 months of therapy he could able to identify the 

circle, square, triangle, rectangle, star, identify vehicles, fruits 

and house hold articles and able to write alphabets up to letter K, 

and able to write numbers up to 10.  

 

3.13 Home Based Programme 

       Mother was trained how to handle the child in the home 

atmosphere in the initial phase of the intervention. Mother was 

taken as a co-therapist during the therapy sessions. Therapist 

motivated the mother to observe during the intervention program 

and she was also instructed that she should carry the methods at 

home. Mother showed much interest to continue these techniques 

at the home also and she used to engage the child at home by 

using different techniques which was instructed by the therapist. 

She was trained to handle the child and to engage the child with 

different activities they are: to reduce his restlessness, to improve 

his attention and concentration, to mingle with other children, to 

express his needs through verbalization, and to make 

independent in self help skills. Mother was instructed to handle 

the child by using natural setting in daily life. She was explained 

to improve his attention and concentration with available 

techniques at home like threading the flowers, filling the water 

bottles, pasting the peace of papers in the pictures, join the dots, 

matching the pictures, and find the differences between the two 

pictures. 

 

3.13.1 Sharing toys 

       Mother was explained to how to involve the child in play 

time with other children by using parallel play technique and 

gradually make the child to share the toys with other children. 

Mother was explained to make him to wait by using natural 

setting like; the child should wait for chocolate, until he complete 

the given task. Mother was instructed to explain the child that, he 

should wait for his father till the evening and prepare the child to 

wish others when he would meet others. 

 

3.13. 2 Participating play 

       Mother was instructed to help the child for catch the boll, hit 

the ball, throw the boll in the basket, and use the bat to hit the 

ball, cut papers, buttoning his shirts, etc by using repeated trials. 

Mother was counselled to improve his speech by making the 

child to express his needs that the child should verbalize at least 

one word to reach his needs; it would motivate the child to 

express his needs through verbalization. 

 

3.13.3 Self-help skills 

       She was explained to improve his self help skills and 

cognitive skills by using the natural settings of daily activities. 

She was instructed to use these techniques mainly to make the 

child little independent in the future. 

       Mother showed very much interest during the therapy 

process and was enthusiastic to know the new techniques which 

can improve her child’s development. She used to continue the 

intervention process at home and spent lot of time with her child. 

She used to engage her child with different activities and new 

behavioural techniques. She used to follow the therapist 

instruction and continued the therapy process at home which 

made better improvement in the child’s development.   

 

IV. TERMINATION AND OVERALL EVALUATION 

       The 6 Six months of early intervention in a multidisciplinary 

approach, the child was able to respond to the name call; his eye 

contact was improved and could able to recognize his parents. He 

was able to speak 1-2 words. He could identify forms like, circle, 

square, and triangle. He could identify the fruits, vehicles, and 

house hold articles. He identified alphabets, and was able to write 

alphabets up to letter K. He counted up to numbers 20 and was 

able to write numbers up to 10. 

 

4.1 Followup 

       As intervention for Pervasive developmental disorders takes 

long process and long duration parents were asked to continue 

the above techniques at home.  
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V. RESULATS AND DISCUSSION 

 

5.1.1 Table-1: Improvement Observed After Six Months in 

Post Intervention 

 

Pre Intervention Post Intervention 

Had poor eye contact 
Can maintain eye contact for a 

while. 

Attention and concentration 

was poor. 

Attention was aroused and 

sustained for a while but not 

required period of time. 

Unable to speak a single 

word 
Able to speak 1-2 words 

Did not have any form 

concept 

Able to identify the circle, 

square, triangle, rectangle, star. 

Unable to identify vehicles, 

fruits and house hold articles. 

Able to identify vehicles, fruits 

and house hold articles. 

Unable to write purposefully, 

only scribbling present. 

Able to write alphabets up to 

letter K, and able to write 

numbers up to 10. 

Not able to colour the 

pictures. 

Able to colour the pictures with 

in the lines. 

In SIT he likes to play with 

only one item. 

In SIT he was able play with 

ladder, sand, touching different 

types of sensations. 

Not able to mingle with other 

children. 

Able to look at other children, 

trying to touch them, giving 

shake hands, and waving bye-

bye when therapist instructed. 

He was not able to sit for a 

required period of time. 

Able sit for 30 min with 

therapist co-operatively 

Making meaningless sounds 

was present. 

Making meaningless sounds 

was reduced completely. 

Touching his ear and 

enjoying the smoothness was 

present. 

This behaviour was reduced 

completely. 

He was not able to identify 

parents. 

 

Can recognize parents when 

they are outside also, and tries 

to reach them. 

Restlessness was present. 
Restlessness was reduced some 

extent. 

       Table -1 gives the improvement of post intervention after six 

months. Master “V” was improved in maintaining eye contact, 

his attention was aroused and sustained for a while but not 

required period of time and his restlessness was reduced to some 

extent. He could able to sit for 30 min with therapist co-

operatively and touching his ears behaviour was reduced 

completely. He could able to recognize parents, he could able to 

l.ook at other children, trying to touch them, giving shake hand, 

and waving bye-bye when therapist instructed. He was able to 

speak 1-2 words, identify the circle, square, triangle, rectangle, 

star and recognize vehicles, fruits and house hold articles could 

able to write alphabets up to letter K, and able to write numbers 

up to 10 and can colour the pictures with in the lines. Over all the 

improvement was seen in Master “V” after 6 months of 

intervention. 

 

5.1.2 Table-2: Pre- Post Intervention CARS Scores in Each 

Domain 

 

S.NO DOMAIN PRE  POST  

1. Relating to people 3 2 

2. Imitation 2.25 1.75 

3. Emotional response 2.5 2 

4. Listening response 2.25 1.75 

5. Taste, smell response 2 1.75 

6. Fear or nervousness  2 1.75 

7. Verbal communication 1.5 1.5 

8. Body use 2.5 2 

9. Object use 3 2.25 

10.  Adaptation to change 3.25 1.75 

11. Visual response 2.25 1.75 

12. Nonverbal communication 2.5 2 

13. Activity level 2 1.75 

14. Intellectual response 2.5 1.75 

15. General impression  2. 1.75 

 

       Table -2 gives the pre and post intervention CARS scores in 

each item. The CARS scores were reduced in relation to people, 

imitation, emotional response, listening response, taste, smell 

response, fear or nervousness, body use, objet use, adaptation to 

change, visual response, nonverbal communication, activity 

level, intellectual response, and general impression; but on verbal 

communication his score was remained same.  
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5.1.3 Pre-Post Intervention CARS Scores in Each Domain 

 

Graph-1: Pre-Post Intervention CARS Scores in Each Domain 

 

       Graph -1 gives the graphical impression of pre and post intervention CARS scores in each domains. The CARS scores were 

reduced in relation to people, imitation, emotional response, listening response, taste, smell response, fear or nervousness, body use, 

objet use, adaptation to change, visual response, nonverbal communication, activity level, intellectual response, and general 

impression; but on verbal communication his score was remained same.  
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5.1.4 Pre- Post Intervention CARS Total Score 

 

 

Graph-2: Pre and post intervention total scores of CARS. 

 

       The above graph gives the pre-post intervention total scores of CARS. In pre – intervention his score was 34.5 which indicates the 

Mild -moderate autism. In post intervention total score of CARS is reduced to 27.5 which indicate the non-autistic category. It 

indicates that early intervention in a multidisciplinary approach was effective for children with autism.  

 

 

VI. CONCLUSIONS 

       An early intervention can improve adaptive and personal-

social behaviours of children with autism.  
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         Abstract- This study presents experimental measurements of dielectric constant of dry and moist soils at C-band microwave 

frequency by using waveguide cell method. Soil samples were collected from four locations each from four different Indian states. An 

automated microwave set-up operating at 5.3 GHz frequency is used for this purpose. Measured values of dielectric constant are then 

used to estimate emissivity and scattering coefficient by using emissivity model and perturbation model respectively. Emission and 

scattering properties for soils are then studied as function of gravimetric Moisture Content (MC, %), polarization and incidence angle. 

At constant value of MC, emissivity of soil is found to increase with increase in the incident angle for vertical polarization, and this 

increase continues up to Brewster’s angle and beyond this, emissivity decreases sharply. Further, at constant value of MC, scattering 

coefficient of soil sample increases with increase in the incident angle for vertical polarization, and this increase continues up to 

angles between 60
o
 to 70

o
, at which it reaches maximum value and beyond this, it decreases sharply. In case of horizontal polarization, 

at constant value of MC, emissivity and scattering coefficient decreases with the increase in incident angle. Further, scattering 

coefficient of soils show increase with increase in MC whereas its emissivity decreases with increase in MC. Results of this study may 

find uses in the design of passive and active remote sensors for such soil types. 

   

     Index Terms- Dielectric constant, emissivity, scattering coefficient, horizontal and vertical polarizations, soil   

 

I. INTRODUCTION 

Remote sensors measure electromagnetic (EM) radiation that has interacted with the Earth’s surface. Interactions of EM radiation with 

soils can change its direction, intensity, wavelength and polarization. The nature of these changes is dependent on the dielectric and 

also physico-chemical properties of these soils exposed to the EM radiation. In recent years, many research efforts have focused on the 

development of remote sensing techniques to map soil moisture content at a large scale and with adequate resolution [1-3]. 
      Emission and scattering behavior of soils depends upon the dielectric constant, moisture content, chemical composition, surface 

roughness, physical temperature, frequency, incident angle and polarization. Thus natural objects have different scattering coefficients 

depending on their physical and electrical properties. The surface smoothness of the target is found to have a great effect in this case. If 

the surface is very smooth, the power will be highest in the direction of the reflection angle. On the other hand, if the surface is very 

rough, it will be scattered in all the directions. This roughness parameter is usually defined in relation to the wavelength.  

      Several investigators have studied the emission and scattering behaviour of soils by measuring their dielectric constant. The 

studies on dielectric properties of soils at microwave frequency having different textures were carried out by O. P. N. Calla et al. [4] 

and Ahire D. V. et al. [5]. Further, the emissivity and scattering coefficient of different soils as function of their type, texture, MC (%), 

frequencies, polarization and incidence angles have been studied experimentally by several investigators [6-13]. Results of all these 

investigations confirm that the variations of emissivity and scattering coefficient have inverse trends.  

      In the present experiments, the dielectric constants of dry and wet soil samples are measured at 5.3 GHz microwave frequency 

using waveguide cell method. Four Top-Soil samples were collected from various locations each from four different Indian states. 

Results of dielectric constant are then used to estimate the corresponding values of emissivity and scattering coefficients of soils. Such 

study of emission and scattering behaviour of soils having various MC (%) and for incident angles varied from 0
o
 to 80

o
 will be 

helpful for designing of passive and active microwave remote sensors for such soils. Physical and chemical properties of these four 

soil samples are also measured. This confirms the need and importance of the research work reported in the present study. This study 

would also provide a feedback to RISAT-1 application programme for remote sensing and agriculture. 

II.   MATERIALS AND METHODS 

A.  Study Areas and Soil Sampling Techniques  
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      Soil is a heterogeneous body. Therefore, it is not possible to collect a soil sample which would be representative of the 

heterogeneous land. So, first of all the heterogeneity of the land is minimized by dividing the land into smaller units. It is, therefore, 

important that samples are representative of the soil for the area under investigation. Unless this is ensured, sampling may be the 

greater source of error in the whole process. Moreover, variations of slope, colour, texture and management practices should also be 

taken into account and separate sets of composite samples should be collected from each such area. In the present investigations, we 

have collected four Top-Soil samples from four locations each from four different Indian states. These samples have depths ranging 

between 0-20 cm. Different sites visited for collecting these soils and the physical and chemical properties of these soil samples are 

given in Table-1. For convenience, the soil samples are numbered in accordance with decrease of their percentage of clay contents. 

Expect sample No.3 which is slightly acidic, rest of the three samples are slightly alkaline in nature. 

 

Table 1: Physical and chemical properties of soil samples  

 

 
B.  Preparation of Soil Samples  

      Topsoil samples were collected from agricultural land of desired locations/sites. These topsoil samples are first sieved by gyrator 

sieve shaker (size 425 μm) to remove the coarser particles. The sieved out fine particles are then dried in the hot air oven to a 

temperature around 110
o
C for about 24 hours in order to completely remove any trace of moisture. Such dry samples are then called as 

oven-dry or dry base samples when compared with wet samples. Soil samples of various gravimetric moisture contents (upto 25%) are 

prepared by adding an exact amount of distilled water to the known mass of the oven dry soil. The single pan precision balance having 

digital readout accuracy of 0.1 mgm is used for weighing the sample. The soil-water mixtures are well mixed and are kept in a closed 

container for proper settling over several hours. These samples of desired gravimetric MC(%) are then inserted into the solid dielectric 

cell for measuring their dielectric properties. 

 

C.   Dielectric Constant Measurement  

      The wave-guide cell method is used to determine the dielectric constant of the soil. An automated microwave set-up is used in the 

TE10 mode with Gunn source operating at C-band (5.3 GHz) frequency.  PC-Based slotted line control and data acquisition system are 

used for this purpose. It consists of Microcontroller (8051) and ADC-12 Bit- MCP (3202) Visual-Based software. The sample lengths 

are usually taken in the multiples of λ/4. The solid dielectric cell with the soil sample is connected to the opposite end of the source. 

The signal generated from the microwave source is allowed to incident on the soil sample. The sample reflects part of the incident 

signal from its front surface. The reflected wave combined with incident wave to give a standing wave pattern. This standing wave 

pattern is then used for determining the values of shift in minima resulted due to before and after inserting the soil sample. The 

dielectric constant is calculated by measuring the standing wave ratio of the dielectric material and the shift in minima of the standing 

wave pattern in a rectangular waveguide. This shift takes place due to change in the guide wavelength when a dielectric material is 

introduced in waveguide. Using the value of dielectric constant of  soil samples having different MC (%), the estimations of emissivity 

and scattering coefficient are made. Dielectric constant (ε') and loss (ε'') are determined by using the equations  
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Sample 

No. 

Soil sampling 

site 

(State) 

Soil Texture 

(%) 
Text- 

ural 

Class 

Soil 

Colour 

pH 

(1:2

.5) 

EC 

(dS  

m-1) 

N P K 

Sand Silt Clay (Kg.ha-1) 

1. 
Muddur 

(Karnataka) 
31 22 47 Clay Black 7.4 0.21 251 3 738 

2. 

Indore 

(Madya 

Pradesh) 

19 40 41 Clay 
Faint 

Black 
7.9 0.08 100 35 307 

3. 

Roorkee 

(Uttara  

khand) 

67 20 13 
Sandy 

Loam 

Creamy 

White 
6.9 0.1 151 6.1 133 

4. 
Coimbatore 

(Tamilnadu) 
88 4 8 Sand 

Deep 

Red 
7.1 0.08 94 6.4 123 
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(2)      

    

Where,  a   =  Inner width of rectangular waveguide. 

           gs   =  wavelength in the air-filled guide. 

           g  =  real part of the admittance 

            =  imaginary part of the admittance 

 

D.   Estimations of emissivity by using emissivity model  

      In this paper, the emissivity model is used for estimation of emissivity from the measured valves of dielectric constant for soils. 

Because this model is simple to use and it gives reasonable accuracy [6].  The basic expression for emissivity is 

 

ep(θ) = 1–rp(θ)                                                                                                                                              (3) 

 

Where, 

ep(θ) =  Emissivity of the surface layer 

p      =  Polarization either vertical or horizontal, 

rp(θ) =  Reflection coefficient 

       In case of smooth surface over a homogeneous medium rp(θ) can be obtained from Fresnel reflection coefficient Rp(θ)  as 

rp(θ) = |Rp(θ)|                                                                                                                                                (4) 

       Fresnel reflection coefficient for horizontal polarization is given by 

 

                                                                                                                                                                                                  

(5) 

and, for vertical polarization it is   

 

                                                                                                                               (6) 

 

       Eqs. (3)-(6), are used to estimate the emissivity of soils having various MC (%) for vertical and horizontal polarizations by 

knowing their values of dielectric constants. 

E.  Estimations of scattering coefficient by using perturbation model 

      Different models are to be used depending on the nature of the surface. For waveguide cell method, the surface of the soil inside 

the waveguide is smooth, hence the perturbation model is quite suitable [14-15]. The perturbation method requires the surface 

standard deviation to be less than about 5% of the electromagnetic wavelength. Accordingly, in the present case, the surface standard 

deviations for C- band is about 1.4 mm. The corresponding surface correlation length is around 13.2 mm. In order to apply 

perturbation model, the necessary conditions to be satisfied are 

 

Kσ < 0.3 

 

And 

 

 
 

Where,  

k = Wave number = 2π/λ 

σ = Surface standard deviation 

l = Surface correlation length 

In the present case 
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 kσ = 0.15 and  kl = 1.0 

 

The backscattering coefficient is given by 

σ
°
ppn(θ)=8K

4
σ

2
cos

4
θ×|αpp(θ)|

2
W(2Ksinθ)                                                                                                     (7) 

p = v or h 

where,  | αhh (θ) |
2
 = Гh (θ)                                                                                                                             (8)    

   

                                                                                                       (9) 

                                                    

|αhh (θ)|
2
 =  Гh (θ) is the Fresnel reflection coefficient for horizontal polarization. 

 

                                                                                                                           (10) 

and W (2Ksinθ) is the normalized roughness spectrum, which is the Bessel transform of the correlation function ρ(ξ), evaluated at the 

surface wave number of  2Ksinθ. 

 The normalized roughness = W (2Ksinθ), is given by the following equation 

W(2Ksinθ)=0.5l
2
exp[(klsinθ)

2
]                                                                                                                  (11) 

      Eqs. (7)-(11), are used to estimate the scattering coefficient of soils having various MC (%) for vertical and horizontal 

polarizations by knowing their values of dielectric constants. 

III.   RESULTS AND DISCUSSION 

The results on dielectric, emissive and scattering parameters for the four soil samples having different moistures studied at 5.3 GHz 

microwave frequency are presented in tabular and graphical forms. Table 2 shows the variation of dielectric constant (ε') of four soil 

samples having percentage gravimetric moisture contents (0-25%). It shows strong dependence of (ε') of these soil types on MC (%). 

Dielectric constant of these soil samples increases with increase in the MC (%). The variation is non-linear and its rate of increase is 

relatively higher for MC in the rage 10-20%. This is due to resonance absorption of microwave energy by water molecules over the 

range of frequency used and hence our results are in close agreement with the results of quoted by earlier investigators [10,11].  

Table 2: Variation of dielectric constant (ε') of four soil samples with percentage gravimetric moisture contents at 5.3 GHz frequency 

 

 

 

 

 

 

 

    

 

 

 

 

      Fig. 1 (a) to (d) shows the variation of emissivity, ep(θ) of four soil samples with MC (%) and different angle of incidence for 

horizontal and vertical polarizations at 5.3 GHz frequency. It is observed that at constant value of MC, emissivity of soil sample 

increases with increase in the incident angle for vertical polarization, and this increase continues up to a certain look angle referred to 

as ‘Brewster’s angle’, at which it reaches maximum value equal to unity; and beyond this particular angle, emissivity decreases 

sharply. Further, for vertical polarization, at constant value of incident angle, emissivity of soil sample is found to decrease 

significantly with increase in the values of its MC (%). 

       In general, in case of horizontal polarization, the value of emissivity for these soil samples decreases with the increase in incident 

angle. It is further observed that the magnitudes of emissivity of soils at same incident angle are greater for vertical polarization than 

for horizontal polarization. Further, for horizontal polarization, at constant value of incident angle, emissivity of soil sample is also 

Moisture 

Content (%) 

Dielectric constant, ε'   

Muddur (1) 

(Karnataka) 

Indore (2) 

(Madhya Pradesh) 

Roorkee (3) 

(Uttarakhand) 

Coimbatore (4) 

(Tamilnadu) 

0 3.94 3.1 2.8 3 

5 5.9 4.6 4.36 5.49 

10 8.82 7.3 7.25 7.89 

15 10.55 15.7 11 11.3 

20 20.45 21 16.8 18.1 

25 20.15 21.5 17.9 19.5 
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found to decrease significantly with increase in the values of its MC (%), similar to vertical polarization. Thus, results presented here 

show fairly good agreement with the experimental results and theoretical predictions of earlier investigators [6,10,12]. 

 

 

                
(a)    For Soil Sample No. 1 (Muddur Site)                                            (b) For Soil Sample No. 2 (Indore Site) 

                     

                 
(c )  For Soil Sample No. 3 (Roorkee Site)                                      (d)  For Soil Sample No. 4 (Coimbatore Site) 

Figure 1: Variation of emissivity (vertical and horizontal polarizations) of soils with incident angles for various moisture contents at 

microwave frequency, 5.3 GHz. 

 

      Fig. 2 (a) to (d) shows the variation scattering coefficient of four soil samples with MC (%) and different angle of incidence and 

having three different MC (0%, 10 % and 20 %) for vertical and horizontal polarizations at 5.3 GHz frequency. It is observed that at 

constant value of MC, scattering coefficient of soil sample increases with increase in the incident angle for vertical polarization, and 

this increase continues up to angles between 60
o
 to 70

o
, at which it reaches maximum value and beyond this particular angle, 

scattering coefficient decreases sharply. Value of this angle is found slightly more for higher MC. Further, for vertical polarization, at 

constant value of incident angle, scattering coefficient of soil sample is found to increase significantly with increase in the values of its 

MC (%).  
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(a)    For Soil Sample No. 1 (Muddur Site)                                   (b) For Soil Sample No. 2 (Indore Site) 

           

(c )  For Soil Sample No. 3 (Roorkee Site)                              (d)  For Soil Sample No. 4 (Coimbatore Site) 

              

Figure 2: Variation of scattering coefficient (vertical and horizontal polarizations) of soils with incident angles for various moisture 

contents at microwave frequency 5.3 GHz. 

      In case of horizontal polarization, the value of scattering coefficient for soil sample almost remains constant up to incident angles 

about 40-50° and then starts decreasing slowly. Beyond 50°, it decreases significantly with increase in the incident angle and at about 

70-80° and, thereafter values of scattering coefficient becomes almost equal for all three MC. Thus, in general, for horizontal 

polarization, scattering coefficient decreases with the increase in incident angle. It is further observed that the magnitudes of scattering 

coefficient of soils at same incident angle are greater for vertical polarization rather than for horizontal polarization. However, for 

horizontal polarization, at constant value of incident angle, scattering coefficient of soil sample is also found to increase significantly 

with increase in the values of its MC (%), similar to vertical polarization. Thus, results presented here show fairly good agreement 

with the experimental results and theoretical predictions of earlier investigators [7-12].  

      The results presented on dielectric constant, emissivity and scattering coefficient in Table 2, Fig. 1 and Fig. 2 respectively, for dry 

and moist soil samples of four different states studied at different incidence angles have more or less similar trends in their variations. 

The small deviations observed in these results may be due to differences in the texture and other physico-chemical properties of four 
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soil samples. The results of this study on emissivity and scattering coefficient are quite useful in designing passive and active sensors 

respectively.  Such sensors are very much needed for the study and interpretation of data of soils obtained by remote sensing satellites. 

Hence the reported study may find uses in various fields mainly in agriculture.  

IV.    CONCLUSIONS 

 Dielectric constant of soil samples increases with increase in the MC (%) and this variation is non-linear. 

 For vertical polarization, at constant value of incident angle, emissivity of soil is found to decrease with increase in its MC (%). 

 It is further observed that the magnitudes of emissivity of soils at same incident angle are greater for vertical polarization than 

for horizontal polarization. 

 At constant value of MC, scattering coefficient of soil sample increases with increase in the incident angle for vertical 

polarization, and this increase continues up to angles between 60
o
 to 70

o
, at which it reaches maximum value and beyond this, it 

decreases sharply.  

 In case of horizontal polarization, at constant value of MC, emissivity and scattering coefficient decreases with the increase in 

incident angle. 

 For vertical and for horizontal polarization, at constant value of incident angle, scattering coefficient of soil sample is found to 

increase significantly with increase in its MC (%). However, the magnitudes of scattering coefficient of soils at same incident 

angle are greater for vertical polarization than for horizontal polarization.  
 Variations of emissivity and scattering coefficient of soil samples with MC% show inverse trends. 
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Abstract- In the present research work, studies on correlation 

factors of electrical conductivity of soils in India with their 

physical properties like texture, bulk density and porosity were 

reported. We collected 29 soil samples from different locations 

of Karnatakta, Tamilnadu, Uttarakhand and Madhya Pradesh 

states of India. Soil samples were analyzed for physical 

parameters. Statistical correlations were obtained between 

electrical conductivity and different parameters of soil samples. 

Our results show significant correlations between electrical 

conductivity and physical parameters of soils. Besides 

agricultural applications, such studies may find importance in 

better understanding of soil physics and also for analyzing the 

satellite data in remote sensing. 

 

Index Terms- Electrical Conductivity, Indian soils, Texture and 

bulk density of soil. 

 

I. INTRODUCTION 

armers practicing precision agriculture can now collect more 

detailed information about the spatial characteristics of their 

farming operations than ever before. In addition to yield, 

boundary and field attribute maps, new electronic, mechanical, 

and chemical sensors are being developed to measure and map 

many soil and plant properties. Soil EC is one of the simplest, 

least expensive soil measurements available to precision farmers 

today. Electrical conductivity (EC) of soil is often used to 

measure salinity, but under non-saline conditions EC can provide 

an indirect, composite measure of variables that influence soil 

quality. EC may provide a rapid and inexpensive way to estimate 

soil quality on the ranch after calibration. 

      Soil Electrical Conductivity (EC) is one of the soil properties 

which have a good relationship with the other soil characteristics. 

As measuring soil electrical conductivity is easier, less expensive 

and faster than other soil properties measurements, it can be used 

as a good tool for obtaining useful information about soil. 

Soil texture is a soil property used to describe the relative 

proportion of different grain sizes of mineral particles in a soil. 

Particles are grouped according to their size into what are called 

soil separates. These separates are typically named clay, silt, and 

sand. Soil texture classification is based on the fractions of soil 

separates present in a soil. Soil electrical conductivity (EC) is a 

measurement that correlates with soil properties that affect crop 

productivity, including soil texture, cation exchange capacity 

(CEC), drainage conditions, organic matter level, salinity, and 

subsoil characteristics. 

      The soil has physical as well as electrical properties. Colour, 

texture, grain size, bulk density etc., comprise the physical 

properties while, electrical properties include dielectric constant, 

electrical conductivity and permeability. The quality of soil is 

controlled by physical, chemical and biological components of a 

soil and their interactions [1]. The concept of soil health and soil 

quality has consistently evolved with an increase in the 

understanding of soils and soil quality attributes. Perveen S. et al. 

[2] have studied micronutrient status of soils and their 

relationship with various physico-chemical properties. Chhabra 

G. et al. [3] have shown that available manganese decreased with 

soil pH and available copper increased with clay and organic 

carbon content. Results of physical and chemical tests provide 

information about the capacity of soil to supply mineral nutrients. 

Martin C. et al. [4] have shown that the electrical conductivity of 

soil water is a good indicator for absorbing the amount of 

nutrients available for crops.  

 

II. MATERIALS AND METHODS 

A. Study Area 

      Haridwar district is located in south – western part of 

Uttarakhand State. It lies from 290 35' to 300 40' North latitude 

and 770 43 ' to 780 22' East longitude. The geographical area of 

the district is 2360 km2. Haridwar district has been divided into 

three Tehsils viz. Roorkee, Bhagwanpur and Laksar. The 

topography of Haridwar is characterized by sandy soils which do 

not retain water for long time. Due to unavailability of moisture 

in the soil the crop productivity is not very good in the region. 

Also, due to variation in altitude the rainfall also differs from 

place to place affecting the crop production. 

      Coimbatore is located at an elevation of about 411 meters in 

Tamilnadu. It lies between 10° 10' and 11° 30' of the northern 

latitude and 76° 40' and 77° 30' of eastern longitude. The mean 

maximum and minimum temperatures varies between 35 °C and 

18 °C highest temperature ever recorded is 41 °C and lowest is 

12 °C. On an average, the district gets 695 mm. of rainfall in a 

year. Coimbatore receives high rainfall from North East 

Monsoon of 444.3 mm. followed by South West Monsoon Period 

and hot weather period. Rainfall distribution is also good. The 

soil types of a particular area play critical role is determining the 

fertility status and cropping pattern. Red Calcareous soil, Black 

soil and Red non-calcareous soil are major soil types found in 

Coimbatore district.  

      Bangalore is situated in the southeast of the South 

Indian state of Karnataka. It is positioned at 12.97° N 77.56° E 

and covers an area of 2,190 square kilometers. Due to its 

elevation, Bangalore enjoys a pleasant and equable climate 

throughout the year. Winter temperatures rarely drop below 11°C 

and summer temperatures seldom exceed 36°C. Bangalore 

F  
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receives about 970 mm of rain annually, the wettest months 

being August September, October and in that order. The summer 

heat is moderated by fairly frequent thunderstorms and 

occasional squalls causing power outages and local flooding.  

Indore is located in the western region of Madhya Pradesh, on 

the southern edge of the Malwa plateau. It lies on the Saraswati 

and Khan rivers, which are tributaries of the Shipra River and has 

an average elevation of 553.00 meter above mean sea level. It is 

located on an elevated plain, with the Vindhyachal range to the 

south. 

 

B. Soil Sampling and physical analysis  

      The aims of this study was to measure electrical conductivity 

of soil samples from four states of India and obtain its 

relationship with the soil particle distribution and bulk density of 

soil. Before sampling 15 mm topsoil was removed. Soil samples 

were collected from eight different locations at the depth of 

15cm. in zigzag pattern across the required areas. Five pits were 

dug for each sample. A composite sample of about 2 Kg. was 

taken through mixing of represented soil sample. These soils 

were first sieved by gyrator sieve shaker with approximately 2 

mm spacing to remove the coarser particles and then allowed to 

dry in air for 1 hour. The proposed samples were analyzed for 

physical properties using standard procedures.  

 

C. Measurement of EC and pH of Soil Samples 

      A pH and Electrical Conductivity of soil samples were 

measured by Soil Testing Kit Model 161E. A 20 gm of collected 

soil was weighed out into a 150 ml plastic jar and 100 ml distill 

water was added to it. Lid of jar was packed tightly and stirred 

continuously for 5 minutes. Then it was kept overnight and 

stirred again. Allowed to set for 15 minutes and strained sample 

into clean measuring cup. A pH and Electrical conductivity 

readings were taken.  

 

III. DISCUSSION 

A. Texture, Bulk Density and Porosity of soil samples  
      The ranges of sand, silt, clay, bulk density and porosity of 

samples collected from four sites are listed in Table 1. The soils 

collected from Rookie are categorized as Sandy Loam, from 

Coimbatore as Loamy sand and Sandy, from Indore as Loam 

Sandy and Loamy and that from Bangalore as Loamy and Sandy 

Loam. 

 

B. CaCO3, pH and EC of soil samples 

      The ranges of CaCO3, pH and Electrical Conductivity of 

soils collected from four sites are also listed in Table I. The 

Calcium Carbonate (CaCO3) content of soil samples from four 

sites showed that the soils from Rookie are Slightly Calcareous; 

soils from Coimbatore and Indore are Moderately Calcareous and 

that from Bangalore are Slightly Calcareous and Moderately 

Calcareous. The pH values indicated that soils from Rookie and 

Indore are Moderately Alkaline, while from Coimbatore and 

Bangalore soils are Moderately Alkaline and acidic. The values 

of electrical conductivity showed that all soils from all four sites 

are normal i.e. non saline in nature.   

 

IV. RESULTS 

      Correlation coefficients (r) between soil properties and 

Regression Equations are shown in Table II. 

 

A. Relationship of bulk density with texture and porosity of soil  
      Effect of sand content on soil bulk density was found to be 

higher than that of the other soil properties. Clayey soils tend to 

have lower bulk densities and higher porosities than sandy soils. 

Positive significant third order polynomial correlation of bulk 

density was observed with sand content (r = 0.6656). While 

significant negative third order and fifth order polynomial 

correlation of bulk density was observed with silt content (r = -

0.5788) and clay content (r = -0.4722) of soil samples 

respectively. The bulk density indirectly provides a measure of 

the soil porosity. Soil porosity is the ratio of the volume of soil 

pores to the total soil volume. Thus the bulk density of a soil is 

inversely related to the porosity. We also found strong negative 

linear correlation (r = -0.8967) between porosity and bulk density 

of soil samples.  

      It was observed that the bulk density is dependent on 

calcareous and saline nature of soils but independent on whether 

the soil is acidic or alkaline. 

      Jones [5] reported that the impact of the texture on bulk 

density is much, because of the organic carbon. Wagner et al. [6] 

estimated soil bulk density using soil texture parameters along 

with organic carbon content values. Bernoux, et al [7] found a 

correlation between texture and bulk density. Dinesh Kumar et. 

al. [8] indicated that soil texture specific tests would be required 

to determine the correct organic matter level to achieve a target 

bulk density to avoid the problem of compaction. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table I : Parameters of Soils from four sites of India 
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Table II : Correlation Coefficients 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

B. Relationship of Electrical Conductivity with texture and bulk 

density of soil samples  

       Soil texture can be expressed significantly by its electrical 

conductivity. Correlation studies showed positive sixth order 

polynomial but not significant relationship between electrical 

Name of 

Site 

Sand  

(%) 

Silt  

(%) 

Clay  

(%) 

Bulk 

Density 

(Mgm
-3

) 

E.C. 

(dSm
-1

) 

pH 

 

CaCO3 

(%) 

Min Max Min Max Min Max 
Mi

n 
Max Min Max 

Mi

n 
Max 

Mi

n 
Max 

Rookie  

(Uttarakha

nd) 

58 67 18 24 13 18 
1.1

6 
1.45 0.1 0.26 

6.8

8 
8.34 

1.2

5 
2.00 

Coimbatore 

(Tamilnadu

) 

67 90 3 17 5 27 
1.2

5 
1.57 0.03 0.18 

5.3

9 
8.85 

1.0

0 
1.85 

Indore 

(Madhya 

Pradesh) 

19.5

0 

57.2

5 

18.5

0 

40.2

5 

12.5

0 

40.0

0 

1.3

3 
1.42 0.08 0.13 7.8 8.00 1.2 

18.0

0 

Bangalore 

(Karnataka

) 

42.2

5 

57.7

5 
22.5 36.5 17.5 

24.2

5 

1.1

9 
1.55 

0.03

2 
0.1 

6.0

1 
7.89 

0.2

5 
4.75 

Soil Parameters 

Related with BD 

Correlation 

Coefficient 

 (r) 

Level of 

Significance 

           

  Regression Equations 

 

  

 

B D(x)  - Sand%(y)    
 0.6656 

Significant 

Positive 
y = 7E-06x

3
 - 0.001x

2
 + 0.052x + 0.679 

B D(x)  - Silt%(y)    
 -0.5788 

Significant 

Negative 
y = -3E-05x

3
 + 0.002x

2
 - 0.048x + 1.588 

B D(x)  - 

Clay%(y)    
 

-0.4722 
Significant 

Negative 

y = 6E-07x
5
 - 6E-05x

4
 + 0.002x

3
 - 0.036x

2
 +  

       0.224x + 1.035 

B D(x)  - 

Porosity(y)    
 

-0.8967 
Strong  

Negative 
y = -38.06x + 99.25 

Soil Parameters 

Related with EC 

Correlation 

Coefficient 

 (r) 

Level of 

Significance 

            

 Regression Equations 

 

  

 

EC(x) - Sand%(y)    
 

-0.4472 
Significant 

Negative 
y = -3620.x

3
 + 2790.x

2
 - 619.9x + 103.2 

EC(x)  - Silt% (y)   
 

0.5186 
Significant 

Positive 

y = -7410.x
4
 + 10374x

3
 - 4600.x

2
 + 757.7x –  

      19.95 

EC(x)  - 

Clay%(y)    
 

0.3131 
Positive but no 

Significant 

y = 4E+06x
6
 - 4E+06x

5
 + 2E+06x

4
 - 32048x

3 

        
 + 28047x

2
 - 1143.x + 35.04 

EC(x)  - Porosity(y)    
 

0.4743 
Significant 

Positive 

y = 6808x
5
 + 94326x

4
 - 56972x

3
 + 11183x

2
 –  

      794.7x + 61.64 

  EC(x)  - BD(y)   -0.5514 
Significant 

Negative 

y = 34232x
5
 - 24368x

4
 + 6521.x

3
 - 809.8x

2
 +  

      44.22x + 0.627 

EC(x)  - CaCO3(y)    
 

0.3701 
Positive but no 

Significant 

y = -4170.x
4
 + 4794.x

3
 - 1782.x

2
 + 238.6x -   

       5.826 
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conductivity and clay content (r = 0.3131) of soil samples. While 

third order polynomial significant negative and fourth order 

polynomial significant positive correlation of electrical 

conductivity was observed with sand content (r = -0.4472) and 

silt content (r = 0.5186) of soil samples respectively. Marx et 

al.[9] reported that the clay-textured soil is highly conductive 

while sandy soils are poor conductors. H. J. Farahani et al. [10] 

and Dan Mummey and Lauren Stoffel [11] found that Electrical 

conductivity of soil correlated negatively with sand content, and 

positively with silt and clay. Since bulk density is also a function 

of texture of the soil, it is related with electrical conductivity of 

soil. Bulk density decreases as porosity of dry soil increases and 

electrical conductivity increases with porosity of dry soil i.e. 

electrical conductivity of sandy soils is less as compared to 

clayey soils. This indicates that there is negative correlation 

between electrical conductivity and bulk density of dry soil. In 

our study fifth order polynomial negative significant correlation 

(r = -0.5514) was observed between electrical conductivity and 

bulk density of soil samples. Similar result was reported by Jung 

et al. [12]. They found that bulk density at depths from 15-30 cm 

electrical conductivity was negatively correlated with bulk 

density.  

 

V. CONCLUSIONS 

      1. Higher order correlations were observed between bulk 

density and texture of    Indian soils. 

      2. Higher order correlations were observed between 

Electrical Conductivity and Physical Parameters of Indian soils. 

      3. There was inverse correlation between Electrical 

Conductivity and Bulk Density of Indian Soils. 

      4. Higher order positive but no significant correlation was 

observed between Electrical Conductivity and Calcareous nature 

of Indian Soils. 

      5. Regression equations between Electrical Conductivity and 

Physical Parameters may be used    to determine the significant 

level of Physical Constituents of Indian Soils. 
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Abstract- Citrobacter, a member of the family 

Enterobacteriaceae, is usually present as intestinal commensal of 

man and animals. It is well known now that it has been 

associated with various nosocomial and community acquired 

infections in humans. This study was conducted in Department of 

Microbiology, J. N. Medical College and Hospital, Aligarh for a 

period of one and half years. Isolates were identified as 

Citrobacter and then till species level using O’Hara scheme. 

They were isolated in an overall prevalence rate of 2.1% with 

Citrobacter koseri and Citrobacter freundii as the most 

commonly isolated species in laboratory samples. Citrobacter 

was most commonly isolated from pus & urine in both the sexes 

with significant predominance in male population. It usually 

affects people of all age groups including extremes of age 

predominantly in adolescent and middle age. 

 

Index Terms- Citrobacter, Identification, Prevalence, 

Nosocomial Infections 

 

I. INTRODUCTION 

itrobacter species are considered to be environmental 

contaminants or harmless inhabitants in intestinal tracts of 

man and animals. These bacilli are commonly distributed in soil, 

sewage, water& food. The importance of this species lies in their 

association with serious nosocomial infections and high degree 

resistance to common antimicrobial agents used for the treatment 

of various infections [1,2,3]. Citrobacter freundii, Citrobacter 

koseri, Citrobacter amalonaticus, Citrobacter farmeri, 

Citrobacter sedlakii, Citrobacter braakii, Citrobacter werkmanii, 

Citrobacter youngae, Citrobacter rodenticum,Citrobacter gilleni 

& Citrobacter murliniae. Citrobacter freundii and Citrobacter 

koseri have been isolated predominantly as superinfecting agents 

from urinary and respiratory tract infections. Citrobacter species 

and Serratia marcescens constituted 1-2% of nosocomial 

bloodstream, cardiovascular and ear, nose and throat infections 

[4]. Citrobacter species isolated from the nosocomial urinary 

tract infections are frequently seen in pure culture (60 to 75%) 

contrary to the sepsis which is often polymicrobial in nature [5]. 

Mortality rates are as high as 48 to 50%, death is more often 

associated with polymicrobic [5] than monomicrobic infections. 

 

II. MATERIAL AND METHODS 

 

       This study was conducted in the Department of 

Microbiology, J. N. Medical College Hospital, Aligarh, India for 

a period of one year and six months (2007-2008). It comprised of 

the samples that were received in the department from outpatient 

departments, different wards, nurseries, Intensive Care Units 

(ICUs) and emergency care unit. Various clinical specimens such 

as urine, pus, cerebrospinal fluid, blood, body fluids including 

peritoneal,pleural and bile fluids, respiratory tract specimens like 

bronchial aspirates, tracheal aspirates, bronchoalveolar lavage 

fluid and ear and nasal swabs, catheter tips and drain tips were 

received in leak proof sterile containers. Detailed clinical history 

was also obtained and recorded. Each sample was subjected to 

standard microbiological techniques for isolation and 

characterization of Citrobacter on the basis of cultural and 

biochemical characters [6].The genus Citrobacter was 

established if the isolate was motile, catalase positive, oxidase 

negative, lactose non fermenting, Methyl Red positive, VP 

negative, PPA negative, Citrate positive, ONPG positive Gram-

negative rod.Further identification to species level was done by 

applying battery of tests as shown in Figure 1. A total of 105 

randomly selected non repetitive bacterial isolates were included 

in the study. 
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Figure 1: Identification Key for Citrobacter Species 

 

Ornithine  

C. freundii 

C. youngae 

C. werkmanii 

C. murlinae 

C. gillenii 

C. koseri 

C. amalonaticus 

C. farmeri 

C. braakii 

C. rodenticum 

C. sedlakii 

Malonate 

C. freundii 

C. youngae 

C. murlinae 

C. werkmanii 

C. gillenii 

Malonate 
Indole  

C. braakii 

C. rodenticum 

C. koseri 

C. amalonaticus 

C. farmeri 

C. sedlakii 

C. braakii C. rodenticum 

Malonate 

Malonate 

C. amalonaticus 

C. farmeri 

C. koseri 

C. sedlakii 

Citrate 

C. farmeri C. amalonaticus 

Melibiose 

C. koseri C. sedlakii 

Dulcitol 

C. freundii C. youngae 

C. murlinae 

Indole  

C. youngae C. murlinae 

Urea 

C. gillenii C. werkmanii 

−ve +ve 

−ve 

−ve 

−ve 

+ve 

+ve 

+ve 
−ve 

−ve 

−ve 

−ve 

−ve 

+ve 

+ve 

+ve 
−ve 

+ve 

+ve 

+ve 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014    293 

ISSN 2250-3153  

www.ijsrp.org 

III. RESULTS AND OBSERVATIONS 

       During the study period a total of 24,442 samples were received, among which 526 were identified as 

Citrobacter spp. The overall prevalence was 2.1%. Citrobacter spp were isolated in 5.8% of all isolates of pus 

followed by blood and urine (Table I).  

Table I: Prevalence of Citrobacter in Various Clinical Specimens 

 

Samples Total no. of 
isolates 

Isolates identified 
as Citrobacter 

Isolates under 
study 

%age 
prevalence 

Pus 6082 356 68 5.8 

Urine 8023 134 20 1.7 

Blood 8553 171 8 2.0 

Others 1784 28 9 1.6 

Total 24442 526 105 2.1 

       Out of 105 randomly selected isolates 41.9% were identified as C. koseri, 19.0% were C. freundii, 11.4% 

were C. amalonaticus while 27.7% constituted other species of Citrobacter. (Table II) 

Table II: Percentage Distribution of Various Citrobacter Species 

 

            Species         % of strains 

C. koseri 41.9 

C. freundii 19.0 

C. amalonaticus 11.4 

C. braakii 9.5 

C. sedlaaki 9.5 

C. youngae 3.8 

C. gilleni 2.8 

C. werkmanii 0.95 

C. murlinae 0.95 

       Maximum number of Citrobacter isolates were from 11-20 year age group(21.9%).Only one isolate 

(0.95%) was from the age group of >60 years (Figure 2).  Citrobacter spp were isolated from 65.7% of males 

and 34.3% of female patients. The male to female ratio was 1.92:1. The maximum number of isolates were from 

pus (64.76%) followed by urine and blood with 19.05% and 7.62% respectively (Table III).                                                                                                      
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Figure 2: Age distribution of Citrobacter species 
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Table III: Samplewise Distribution of Citrobacter Isolates (N = 105) 

SAMPLES NUMBER OF ISOLATES 
(%age) 

Pus 68 (64.7) 

Urine 20 (19.05) 

Blood 8 (7.6) 

Sputum 2 (1.9) 

Tracheal Swab 2 (1.9) 

Umbilical Tip 2 (1.9) 

CSF 1 (0.95) 

Pleural Fluid 1 (0.95) 

Endotracheal Tube 1 (0.95) 

       Citrobacter spp were found in mixed cultures in 40% of the isolates (Figure 3) of which maximum co-

infections were recorded with Escherichia coli followed by Klebsiella spp. (Table IV) 

DISTRBUTION OF ISOLATION OF CITROBACTER WITH OTHER 

MICRO-ORGANISMS 

Monomicrobic

Polymicrobic

 

Figure 3: Distribution of isolation of Citrobacter with other micro-organisms 

Table IV: Organisms isolated in Mixed Cultures with Citrobacter Species 

 

ASSOCIATED ORGANISM NO. OF STRAINS 

Escherichia coli 14 

Klebsiella species 12 

Staphylococcus aureus / CONS 10 

Pseudomonas species 7 

Acinetobacter species 4 

Coryneforms species 2 

Candida species 1 

Streptococcus species 1 
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IV. DISCUSSION 

       Citrobacter spp. are uncommon causes of infections in 

neonates, young children, immunocompromised adults & older 

children [8, 9]. Neonates may acquire the organisms horizontally 

as nosocomial infections or vertically from the mother at the time 

of delivery. They are normal inhabitants of the gut and have been 

clubbed with the coliforms but when host defenses are weak or 

other factors favour their establishment in other tissues, serious 

infections may result. An association with virulence markers like 

the serum resistance, the cell surface hydrophobicity and the 

killing in the polymorphonuclear leucocytes, which had been 

studied in Escherichia coli, were found to exist in Citrobacter 

spp. leading to its pathogenicity [10]. 

       Citrobacter spp are one of the most misidentified genera in 

routine laboratory practice. It mimics many other bacteria of the 

family Enterobacteriaceae in colony morphology and 

biochemical properties hence confirmation and identification to 

species level is cumbersome. O’Hara scheme of identification is 

a simple scheme to identify Citrobacter upto species level 

utilising few biochemical tests. Ornithine decarboxylation 

remains the crucial step in establishment of species once the 

isolate has been identified to belong to the genus Citrobacter. It 

has been reported in various studies that the prevalence rate of 

Citrobacter spp ranges from as low as 1.0% [11] to as high as 

8.23% [12] which is consistent with our study where we report a 

prevalence rate of 2.1%. A prevalence rate of 2.18% and 1.8% 

among the uropathogens and in patients of peritonitis 

respectively was reported in other studies [13, 14] while in our 

study percentage prevalence in pus, urine and blood was 5.8, 1.7 

and 2.0 percent respectively. The affected mean age of 35.5 years 

(range 3 days-87 years) was reported from an Indian study [15]. 

Comparable results were obtained in our study where we 

observed maximum isolation from 11-20 years and 31-40 years 

age range. There are other reports suggesting Citrobacter spp. to 

be an infective agent in extremes of age [16,17]. Male 

predominance was seen in our study which had been reported by 

other workers also [18]. In a study conducted by S. Mohanty 

[15], 67.3% Citrobacter isolates were from male patients while 

32.7% were from female patients.  

       Our study emphasizes that wound infection, urinary tract 

infections and bacteremia are the commonest infections caused 

by Citrobacter. Similar observations had been made in a study 

who reported a maximum isolation of Citrobacter species from 

pus followed by urine [19]. On the contrary there are reports of 

their higher isolation from urine than pus [15]. In our study, 

limited association could be made with the site of pus collection 

since it was not recorded on the laboratory requisition forms. 

This mention could have helped us explain their increased 

isolation from pus since specimens from below-waist areas may 

have increased chances of Citrobacter isolation due to their close 

proximity with the perianal region which may be colonized even 

in the healthy. This may also be the explanation for their higher 

association with urinary tract infections.  

       Our observation of monomicrobial pattern of isolation was 

very much comparable with the previous study [15] who reported 

86.4% isolation in pure cultures while 13.5% in mixed cultures. 

Acinetobacter spp followed by Escherichia coli were commonly 

isolated organisms along with Citrobacter species which was not 

in consistence with our observation in this study. The population 

of the aforementioned study was from a tertiary care centre with 

referral from nearby areas. Acinetobacter spp as already known 

is a nosocomial pathogen hence was found to be more commonly 

associated in co-infection. Contrary to it more than half of our 

isolates were community acquired hence Escherichia coli took a 

lead. 

 

V. CONCLUSIONS 

       The magnitude of Citrobacter infections have increased over 

time considering its potential to cause nosocomial infections and 

the growing numbers of immunocompromised patients in 

hospitals; C. koseri and C. freundii being the commonest species 

isolated. They are usually isolated from patients with wound 

infections, urinary tract infections and bacteremia. These are 

monomicrobial in more than half of the cases but polymicrobial 

infection can also be encountered. Citrobacter spp can cause 

infection in any age group with significant predilection in 

adolescent and middle age. Infection is seen in both sexes with 

significant proportion of infection in males. Identification should 

be done upto species level in all microbiology laboratories to 

quantitate and assess the real magnitude of these infections. 
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     Abstract- Presently the surveillance of International border areas is 

very daunting task. The security forces are patrolling the border in 

hostile conditions. They are getting help from surveillance cameras 

already mounted but they cover very limited areas. The cameras already 

mounted at a fixed position, is not of much use as we cannot change the 

camera view in real time. Also it is not possible to mount the cameras in 

the forest areas as the trees obstruct the view of the camera. This paper 

explains how to design and implement wireless robot which will enable 

us to control the robot with the help of internet and it will be able to 

detect the living bodies with the help of PIR sensor. It will help in rescue 

operation and user can access the video transmitted from the remote area 

such as the sensitive areas or areas which are beyond our reach. The 

total system contains mobile robot, controlled with the Internet, which 

has camera mounted on it and also it has a PIR sensor for detection of 

living bodies. User will be able to control the robot through internet, 

thus, providing user with wireless control of robot. Also information 

regarding the detection of living bodies will also be given to user on the 

webpage from the PIR sensor and simultaneously user is able access the 

video transmission from the robot. The camera mounted on the robot is 

able to move horizontally around its vertical axis and vertically along its 

vertical axis. Camera movement is controlled through webpage at the 

user interface, thus, providing user with enhanced view of the 

surroundings. 

 

     Index Terms- Internet, PIR Sensor, Raspberry Pi, Robot. 

 

I. INTRODUCTION 

obots are being used in variety of industrial applications for 

various activities like pick and place, painting, assembling 

of subsystems and in hazardous places for material handling etc. 

Robots are becoming more and more intelligent as technology 

advances in the areas of CPU speed, sensors, memories etc. And 

there is ever demanding applications even in defense. With the 

rapid growth of the Internet, more and more intelligent devices or 

systems have been embedded into it for service, security and 

entertainment, including distributed computer systems, 

surveillance cameras, telescopes, manipulators and mobile 

robots. Although the notion of Internet robotics or web-based 

robotics is relatively new and still in its infancy, it has captured 

the huge interest of many researchers worldwide. Except for 

operating in hazardous environments that are traditional 

telerobotic areas, Internet robotics has opened up a completely 

new range of real-world applications, namely tele-manufacturing, 

tele-training, tele-surgery, museum guide, traffic control, space 

exploration, disaster rescue, house cleaning, and health care. 
Automated video surveillance is an important research area in the 

commercial sector as well. Technology has reached a stage 

where mounting cameras to capture video imagery is cheap, but 

finding available human resources to sit and watch that imagery 

is expensive. Surveillance cameras are already prevalent in 

commercial establishments, with camera output being recorded 

to tapes that are either rewritten periodically or stored in video 

archives. 

 
                           Figure 1: Overview of System. 

 

In this implementation of robotic system, when a person 

enters a monitored area, PIR motion detectors are commonly 

used in conjunction with different parts of the war field. When 

someone enters secured places, immediately it will send an 

indication to the control room section through wireless 

communication and is indicated to the control room through 

alarm. The concerned people can understand that an eventuality 

has happened in the host section. At the same time web camera 

connected to the microcontroller keeps on capturing what is 

going on there at the host place and saves it into the computer. 

When the security people in supervisory room, get an indication 

to the host section by alarm, they log into the host section 

computer through internet, and view all information of the war 

field section videos by PC.  

II. IMPLEMNETATION 

In this project, control of robotic unit is from remote end 

with the use of Internet and also we are able to get the videos 

from the robot end for the purpose of surveillance. At the user 

PC, we will have videos on the web browser and also we are able 

to control the robotic movement and also the camera movement 

in vertical direction and horizontal direction. DC motors are 

being used for the movement of robotic wheels and stepper 

motor is used for camera movement i.e. for vertical movement 

and horizontal movement. The PIR sensor on the robotic unit 

gives us the information about the Living bodies. Motors and 

PIR sensor are being interfaced to PIC microcontroller. 

Raspberry Pi is used for video processing and sending the 

processed video to user PC with the help Internet. The use of 

Internet does not bring the limitation of range into consideration 

as if we have the internet access, we can control the robot from 

anywhere.  

 The images captured by the camera should be processed 

very fast to provide real time visualization of environment to the 

user. For this purpose along with low cost we think to use ARM 

R 
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based Processors. Some of the reasons for the proliferation of 

ARM-based processors include: low cost, low-to-very-low power 

consumption, decent processing power, and open development 

environment. The Raspberry Pi is a credit-card sized computer 

that plugs into your TV and a keyboard. It is a capable little 

computer which can be used in electronics projects, and for many 

of the things that your desktop PC does, like spreadsheets, word-

processing and games. It also plays high-definition video. 

 
             Figure 2: Raspberry Pi Board. 

 

Raspberry Pi has a strong processing capacity because 

of using the ARM11 architecture and Linux-based system.  In 

terms of control and interface, it has 8 GPIO, 1 UART, 1 I2C and 

1 SPI, which are basically meet the control requirement. There 

are simple and easy-used open source peripheral driver libraries. 

 The wheels of robot are controlled by DC motors and 

stepper motors are used for the movement of camera. The user 

controls it with the help of web browser, where it also shows the 

video streaming of the environment. At the robotic unit, PIC 

microcontroller is used for the control of DC motors and stepper 

motors.  

 PIR (Pyroelectric Passive Infrared) sensor is used for 

living body detection. Passive infrared sensor designed to pick up 

heat radiation of wave lengths in a band around 10 microns. It 

contains two active elements configured as balanced differential 

series opposed type. This results in good compensation of 

environmental temperature and excellent sensitivity for small 

changes of a spatial temperature pattern. Thermal signals far 

below one microwatt are sufficient to trigger a sufficient output 

voltage change. 

                                     

 
Figure 3: Working of PIR Sensor. 

If the active elements of the PIR sensor are exposed to a 

change in the surrounding temperature field, electrical charges 

are separated within the sensor elements. The voltage across the 

sensors controls a J-FET source follower impedance converter 

and thus modulates the output current of the PIR detector. 

                                                                                                      

III. BLOCK DIAGRAM 

 

Robotic unit is consisting of PIR sensor and camera 

which is movable around its axis and also vertically. PIC16F877 

is used for controlling the dc motors which used for robot wheels 

and also for the camera movement. PIC16F877 is also used for 

collecting data from the PIR sensor for detection of living body. 

Raspberry Pi is used for video processing and sending the video 

to the user through the internet. MAX232IC is used for 

communication between PIC16F877(Microcontroller) and 

Raspberry Pi(ARM Processor).  Motor driving circuits are used 

for operating motors. LCD screen is used for the testing purpose 

i.e. to test the communication between hand unit and robotic unit. 

 

 
 

Figure 4: Block Diagram of Robotic Unit. 

 

User unit consists of a PC with internet connection. 

HTML page is designed having options of controlling the dc 

motors and stepper motors. It shows the live video streaming of 

the environment. Also there is provision of alerting the User 

when PIR sensor detects any living body around the robot. 

                     

                    
Figure 5: User Unit. 

 

User unit communicates with robotic unit with the help of 

Internet which is provided by the WiFi dongle connected to 

Raspberry Pi.  
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IV. CONCLUSION 

Using this proposed technology, it gives a helping hand to our 

security forces in detection of intruders. This robotic system can 

also be used in high altitude areas where it is difficult for humans 

to survive as some of our border areas fall into high altitude 

areas. The proposed robotic system can also be used in finding 

the injured persons during disasters such as earthquakes, 

collapsing of building and also in the mining fields and it can be 

used as a spy robot.  

REFERENCES 

[1]  Wi-Fi Robot for Video Monitoring & Surveillance System By Pavan C &  
Dr. B. Sivakumar, International Journal of Scientific & Engineering 
Research Volume 3, Issue 8, August-2012. 

 

[2] Intelligent Personal Assistant and Surveillance Robot using Zigbee  
Communication By Krishnaswamy Kannan and Gowtham S, International 
Journal of Engineering Science and Technology (IJEST), ISSN : 0975-5462 
Vol. 4 No.10 October 2012. 

 

[3] The Robot control using the wireless communication and the serial       
communication, by JONG HOON AHNN, Project Advisor: Professor Mark 
Campbell, Cornell University May 2007.  

 

[4]   G. Song, Z. Wei, W. Zhang and A. Song, “A hybrid sensor network system 
for home monitoring applications”, IEEE Trans Consum Electron, Vol. 53, 
No. 4,pp. 14341439, 2007. 

 

[5] W. Lao, J. Han and Peter H.N. de With, “Automatic video-based  
humanmotion analyzer for consumer surveillance system”, IEEE Trans 
Consum Electron, Vol. 55, No. 2, pp. 591-598, 2009. 

 

[6]  Md Athiq UR Raza Ahamed M., Wajid Ahamed, A Domestic Robot for 
Security Systems by Video Surveillance Using Zigbee Technology, 
International Journal of Scientific Engineering and Technology (ISSN : 
2277-1581) Volume 2 Issue 5, pp : 448-453 1 May 2013. 

 

[7]   P. Saucy and F. Mondana, KhepOnTheWeb: Open access to a mobile robot 
on the Internet, IEEE Robotics and Automation Magazine, pages 41-47, 
March 2000. 

 

[8]   D. Schulz, W. Burgard, D. Fox, S. Thrun, and A.B. Cremers, Web interface  
for mobile robots in publi places, IEEE Robotics and Automation 
Magazine, pages 48-56, March 2000. 

 

[9]   Huosheng Hu, Lixiang Yu, Pui Wo Tsui, Quan Zhou, Internet-based Robotic 
Systems for Teleoperation, International Journal of Assembly Automation, 
Vol. 21, No. 2. 

 

[10] R. Simmons, Xavier: An autonomous mobile robots on the Web,       
Proceedings of IROS'98 Workshop on Web Robots, pages 43-48, Victoria, 
Canada, 12-17 October 1998. 

 

[11] Robert T. Collins, Alan J. Lipton, and Takeo Kanade, Fellow, IEEE, 
Introduction to the Special Section on Video Surveillance, IEEE 
Transaction on Pattern Analysis and Machine Intelligence, Vol. 22, No. 8, 
August 2000. 

 
[12] Zhigang Wang, Lichuan Liu and MengChu Zhou, Protocols and   

Applications of Ad-hoc RobotWireless Communication Networks: An 
Overview, International Journal of Intelligent Control and Systems Vol. 10, 
No. 4, December 2005, 296-303.G. O. Young, “Synthetic structure of 
industrial plastics (Book style with paper title and editor),”  in Plastics, 
2nd ed. vol. 3, J. Peters, Ed.  New York: McGraw-Hill, 1964, pp. 15–64. 

AUTHORS 

First Author – Dr. Shantanu K.Dixit, B.E. Electrical, M.E. and  

Ph.D in Electronics Engineering, Head of Electronics and 

Telecommunication Engineering Department. Walchand Institute 

of Technology, Solapur. Areas of interest are Robotics and 

Embedded systems.  

 

Second Author – Mr. Sharad B Dhayagonde. Received his 

Bachelor of Engineering in Electronics & Tele communication 

from Government Collge of Engineering, Karad, Maharashtra, 

India in 2011 and pursuing his Master of Engineering in 

Electronics. Email_address: sharad10000@gmail.com. 

 



International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      300 

ISSN 2250-3153  

www.ijsrp.org 

Antimicrobial Activity of Azamacrocyclic Complexes of 

Cu (II), Ni (II), Zn (II) and Ag (I) with their 

Spectroscopic Approach 

Bushra  Begum A
1,2

, Noor Fatima Khanum3, Naveen P 
1
 , Gurupadaswamy H D

1
 Prashanth T

1
 and Shaukath Ara 

Khanum
1
 

 
1Department of Chemistry, Yuvaraja’s college, University of Mysore, Mysore Karnataka, India; 

2Department of Chemistry, D.Banumaih’s P U Science College, Mysore, Karnataka, India 
3Department of Food Science and Nutrition, Maharani’s Science College for Women, Mysore, Karnataka, India. 

 
Abstract- Microbial infections are now a day’s more common 

than during the first half of the century. Although, a number of 

different classes of antibacterial and antifungal agents have been 

discovered during last two decades the use is limited due to 

development of microbial resistance. This situation highlights the 

need for development of novel, potent, and safe antimicrobial 

agents.  Hence the synthesized aza-macrocyclic metal complexes 

by in situ one pot template condensation reactions were further 

confirmed by thermal analysis, UV–vis spectroscopy and molar 

conductivity measurements. The antimicrobial activity of the 

complexes has been screened in vitro against bacteria and fungi 

to access their inhibiting potential. The bioassays indicated that 

most of the synthesized metal complexes showed potential 

antibacterial and anti-fungal activity. 

 

Index Terms- Antimicrobial assay, Azamacrocyclic complexes, 

Thermal studies 

 

I. INTRODUCTION 

here is an increasing demand for the development of 

compounds having improved properties and which can be 

used against several different diseases, such as the treatment of 

an infection caused by a microorganism. Concerning bacterial 

diseases, antibiotic research at the industrial level has been 

focused on the identification of more refined variants of already 

existing drugs. [1]. Despite the rapidity with which new 

chemotherapeutic agents are introduced, bacteria have shown a 

remarkable ability to develop resistance to these agents and the 

search for new drugs, such as metal complexes [2–7], is in 

progress. 

       There is also a pressing need for new antifungal agents 

because of the fast development of resistance of microorganisms 

to the state-of-the-art drugs currently used to treat different 

fungal infections. For this reason, the elaboration of new types of 

antifungal agents is presently a very real task. A promising field 

for this search is metal-based drugs [8–11]. Metal-based drugs 

have a different mode of action compared to the commonly used 

commercial polyene and azole antifungal drugs. Treatment of 

fungal cells with, for example, Cu (II) and Ag (I) complexes [2] 

resulted in a reduced amount of ergosterol in the cell membrane 

and a subsequent increase in its permeability. 

It is now established that the nature of the metal ion, the type of 

the ligand and the topology of the complex moiety [12] are 

determinantal for the pharmacological efficacy [13-15] and 

medicinal relevance [16] of the metal complexes. Transition 

metal complexes of several functionalized or derivatized 

dicarboxylic acids have been successfully exploited as new 

generation metallo-pharmaceutical compounds [17-18]. 

       An extensive literature has developed in recent years in the 

field of chelate compounds with special reference to their 

antimicrobial activities. Metal coordination complexes have been 

widely studied for their antimicrobial [19].  It is well known that 

various organic ligands possess strong antibacterial, herbicidal, 

insecticidal and fungicidal properties. It has also been reported 

that the activity of biometals is very often altered through the 

formation of chelates with different bioligands. It is suggested 

that the compounds having antimicrobial activity may act either 

by killing the microbe or by inhibiting multiplicity of the 

microbe or blocking their active site [20].  

       The family of complexes with aza-macrocyclic ligands has 

remained a focus of scientific attention for many decades [21]. In 

situ one pot template condensation reactions lie at the heart of the 

macrocyclic chemistry [22]. There is continued interest in 

synthesizing macrocyclic complexes because of their potential 

applications in fundamental and applied sciences [23, 24]. 

Synthetic macrocyclic complexes mimic some naturally 

occurring macrocycles because of their resemblance with many 

natural macrocycles like metalloproteins, porphyrins and 

cobalamine [25–27]. So biologically active macrocyclic 

complexes are used in the identification of diseased and normal 

tissues [28]. Transition metal macrocyclic complexes have 

received a great attention because of their biological activities, 

including antiviral, anticarcinogenic [27], antifertile [29], 

antibacterial and antifungal [30, 31]. 

       Among the new substances exhibiting good antimicrobial 

activity, a large number of species are bearing either a biocation 

(Co (II), Ni(II), Cu(II), Fe(III), Cr(III), Mn(III) or Zn(II)) [32] or 

a metallic ion with a proven antimicrobial activity (Cd(II), Pd(II), 

Pt(II), Ag(I), Au (I)) [33-35]. 

       Encouraged by these reports the present study for 

antibacterial and antifungal activities has been undertaken for the 

synthesized compound [36] with more spectroscopic techniques. 

 

T 
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II. EXPERIMENTAL SECTION  

Chemistry  

Materials and Methods 

       All the reagents used in the preparation of macrocyclic 

Ligands and their metal complexes were of reagent 

grade(Merck).The solvents used for the synthesis of macrocyclic 

ligands and metal complexes were distilled before use. All other 

chemicals were of AR grade and used without further 

purification. The elemental analysis of the compounds was 

performed on a Perkin Elmer 2400 Elemental Analyser. The FT-

IR spectra were recorded using KBr discs on FT-IR Jasco 4100 

infrared spectrophotometer. The 
1
H NMR spectra were recorded 

using Bruker DRX 400 spectrometer at 400 MHz with TMS as 

the internal standard. The magnetic moments were measured out 

using gouy balance. Purity of the compound checked by TLC. 

 

Chemistry 

Preparation of the Macrocyclic ligand and its metal 

complexes (a-d) 

       The macrocyclic ligand and its metal complexes (a-d) were 

synthesized by the template condensation of 2, 3, 5, 6-tetra 

methyl, 1, 4-diaminobenzene in MeOH, a solution of 36% 

formaldehyde in MeOH was added. After stirring for 10 min a 

solution of 1, 4-diaminobutane in MeOH was added. Finally a 

solution of metallic salt and 2, 4-pentanedione in MeOH was 

added and the resulting mixture was refluxed for ca. 7 hrs.  The 

brown solid product was filtered off, washed with MeOH and 

dried over fused CaCl2 in desiccators. The product was 

recrystallized from hot MeOH [36]. 

 

Pharmocology  

Materials and methods for the antimicrobial activity 

       Streptomycin was used as positive controls against bacteria. 

ketoconazole (Himedia, Mumbai) were used as positive controls 

against fungi.  

 

Tested microbes 

       The following gram positive bacteria were used for the 

experiments; staphylococcus aureus(MTCC 7443), 

Staphylococcus aureus (MRSA) (MTCC 84),  Enterobacter 

aerogenes(MTCC 111),  Micrococcus luteus(MTCC 1538). The 

gram negative bacteria included Klebsiella pneumoniae(MTCC 

109), Salmonella typhimurium(MTCC 2488), Salmonella 

paratyphi-B(MTCC 733), Proteus vulgaris(MTCC 321). In 

addition, fungi  Candida albicans(MTCC 227), Botyritis 

cinerea(MTCC 2880), Candida krusei(MTCC 231), Malassesia 

pachydermatis, were also used for the experiments. All cultures 

were obtained from the Department of Microbiology, 

Manasagangotri, Mysore.   

 

Preparation of inoculums 

       Bacterial inoculums were prepared by growing cells in 

Mueller Hinton Broth (MHA) (Himedia) for 24 h at 37
o
C. These 

cell suspensions were diluted with sterile MHB to provide initial 

cell counts of about 104 CFU/ml. The filamentous fungi were 

grown on sabouraud dextrose agar (SDA) slants at 28
o
C for 10 

days and the spores were collected using sterile doubled distilled 

water and homogenized.  

 

Disc diffusion assay 

       Antibacterial activity was carried out using a disc diffusion 

method [37] Petri plates were prepared with 20 ml of sterile 

Mueller Hinton Agar (MHA) (Himedia, Mumbai). The test 

cultures were swabbed on the top of the solidified media and 

allowed to dry for 10 mins. The tests were conducted at 1000 

µg/disc. The loaded discs were placed on the surface of the 

medium and left for 30 min at room temperature for compound 

diffusion. Negative control was prepared using respective 

solvent. Streptomycin (10 µg/disc) was used as positive control. 

The plates were incubated for 24 h at 37
o
C for bacteria and 48 h 

at 27
o
C for fungi. Zone of inhibition was recorded in millimeters 

and the experiment was repeated twice. 

 

Minimum inhibitory concentration (MIC)  

       Minimum inhibitory concentration studies of synthesized 

compounds were performed according to the standard reference 

method for bacteria [38] and filamentous fungi [39]. Required 

concentrations (1000 µg/ml, 500µg/ml, 250 µg/ml, 125 µg/ml, 

62.5 µg/ml, 31.25 µg/ml and 15.62 µg/ml) of the compound was 

dissolved in DMSO (2%), and diluted to give serial two-fold 

dilutions that were added to each medium in 96 well plates. An 

inoculum of 100 ml from each well was inoculated. The anti-

fungal agent’s ketoconazole, fluconazole for fungi and 

streptomycin, ciprofloxacin for bacteria were included in the 

assays as positive controls. For fungi, the plates were incubated 

for 48-72 h at 28
o
C and for bacteria the plates were incubated for 

24 h at 37
o
C. The MIC for fungi was defined as the lowest 

extract concentration, showing no visible fungal growth after 

incubation time. 5 ml of tested broth was placed on the sterile 

MHA plates for bacteria and incubated at respective 

temperatures. The MIC for bacteria was determined as the lowest 

concentration of the compound inhibiting the visual growth of 

the test cultures on the agar plate. 

 

III. RESULT AND DISCUSSION  

       Azamacrocyclic complexes of Cu (II), Ni (II), Zn (II) and 

Ag (I) has been prepared and characterized by elemental 

analysis, IR and magnetic moment. The synthesized complex 

was also subjected for Xanthine Oxidase and Antioxidant activity 

as previously reported by our group [36]. Further in this paper we 

have reported antifungal and antibacterial activity of the 

synthesized compounds with more spectroscopic approach like 

electronic spectra and thermal analysis.  

 

Molar conductivity of metal chelates 

       The metal complexes were dissolved in DMSO and molar 

conductivities of 10
−3

 M of their solutions at room temperature 

were measured. The complexes showed molar conductance (12–

18 Ω
− 1

 cm
2
 mol

−1
). It was concluded from the results that 

complexes were non-electrolytic in nature [40]. The molar 

conductance value suggested that the anions were inside the 

coordination sphere and bonded to the metal ion, therefore, these 

complexes may be formulated as [MLX2]. 

 

Mass spectral studies 

       The FAB mass spectra of Cu (II), Ni (II), Zn (II) and Ag (I) 

macrocyclic complexes have been recorded. All the spectra 
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exhibit parent peaks due to molecular ions (M
+
). The proposed 

molecular formula of these complexes was confirmed by 

comparing their molecular formula weights with m/z values. The 

molecular ion (M
+
) peaks obtained for various complexes are as 

follows: (1) m/z = 1203(Cu (II) complex), (2) m/z = 951(Ni (II) 

complex), (3) m/z = 964 (Zn (II) complex) (4) m/z = 1155 (Ag 

(II) complex). This data is in good agreement with the proposed 

molecular formula for these complexes i.e. [M (C40H72N10) X]. 

Where M = Cu (II), Ni (II), Zn (II) and Ag (I), and X = SO4
2-

, 

Cl
−
, NO3

−
. This confirms the formation of the macrocyclic frame. 

In addition to the peaks due to the molecular ions, the spectra 

exhibit peaks assignable to various fragments arising from the 

thermal cleavage of the complexes. The peak intensity gives an 

idea of the stability of the fragments.  

 

Magnetic susceptibility and electronic spectral studies 
       The electronic absorption spectra are often very helpful in 

the evaluation of results furnished by other methods of structural 

investigation. The electronic spectral measurements were used 

for assigning the stereochemistry of metal ions in the complexes 

based on the positions and number of d–d transition peaks. The 

electronic absorption spectra of Cu (II), Ni (II) Zn (II) and Ag (I) 

complexes in DMSO were recorded at room temperature   and 

the characteristic electronic absorption bands are listed in Table 

1. 

 

Table 1: Electronic absorption bands and magnetic values of 

Cu (II), Ni (II) Zn (II) and Ag (I) complexes 

 

 

 

complexes 

Electronic absorption bands and 

their assignments (nm) 

 

Magnetic 

moment µeff 

BM 
π-π

*
 n-π

*
 d-d 

transition 

a 304 415 675 1.83 

 b 309 402 610 3.16 

 c 301 428 ---- ---- 

 d 310 412 ---- ---- 

 

Copper (II) complex 

       The electronic spectrum of the mononuclear copper(II) 

complex recorded at room temperature, in DMSO solution, 

shows broad band absorption in the range 680-670 nm, 657-645 

nm and 518-510 nm, which may be assign to 
2
B1g→ 

2
A1g, (dx

2
- 

y
2
 → dz

2
)(ν1), 

2
B1g→ 

2
B2g, (dx

2
- y

2
 → dzy ) (ν2), and 

2
B1g→ 

2
Eg, 

(dx
2
- y

2
 → dzy, dyz)(ν3) transition and it is in conformity with 

octahedral geometry [41]. The broadness of the band which are 

similar in energy give rise to only one broad absorption band, 

and the broadness of the band is due to dynamic Jahn-Teller 

distortion. These data suggest that the Cu (II) complex have 

distorted octahedral geometry [42]. 

       An indication of the most probable geometric configuration 

of the synthesized metal complexes is their magnetic moment 

values. So, it has been further confirmed by the magnetic 

moment measurements, room temperature values lie at 1.83 B.M 

corresponding to the presence of one unpaired electron and it 

supports a distorted octahedral geometry [43].  

 

 

 

Nickel (II) complex 

       The magnetic moment of the Ni (II) complex at room 

temperature lie at 3.16 B.M. These values are in tune with high 

spin configuration and show the presence of an octahedral 

environment around the Ni (II) ion. The electronic spectra of the 

Ni(II) complexes exhibit three absorption bands, in the range of 

615-605 nm, 430-424 nm and 419-405 nm these bands may be 

assign to three spin allowed transition: 
3
A2g(F)→ 

3
T2g(F)(υ1), 

3
A2g(F)→ 

3
T1g(F)(υ2), and 

3
A2g(F)→ 

3
T1g(P)(υ3), respectively 

[44]. This value is indicative to the octahedral geometry. 

 

Zinc (II) and Silver (I) complex 

       The Zn (II) and Silver (I) complexes are diamagnetic. Due to 

the d
10

 electronic configuration   electronic spectra of complexes 

did not show any d–d transition, but only charge transfer 

absorption is observed at 385-380 nm. By analogy with those 

described for the complexes containing N4 donor of macrocyclic 

ligand and according to the empirical formula and molar 

conductance of this complex, an octahedral geometry is proposed 

for this complexes [45]. 

 

Thermal studies 

       The TG and DTA studies of the complexes have been 

recorded in the nitrogen atmosphere at the constant heating rate 

of 10
o
C/minute. Thermal study on the complexes in controlled 

nitrogen atmosphere was carried out to understand the stages and 

temperature range of decomposition. The most probable 

decomposition pattern of the complexes is proposed on the basis 

of the careful examination of TG and DTA curves. The thermo 

analytical data are summarized in Table 2 and figure 1. The TG 

of the complexes shows that they are thermally quite stable but to 

varying degree. The complexes show gradual loss in weight due 

to decomposition by fragmentation with increasing temperature.  

The thermogram of TGA of macrocyclic complexes exhibits 

decomposition between 230
o
C and 480

o
C which may be due to 

the removal of the coordinated chloride, sulphate, nitrate ions or 

organic part of the compounds [46]. Since the decomposition 

started above 230
o
C, the presence of any solvent/water molecules 

may be ruled out. Further horizontal constant curve may be due 

to the presence of metal oxides residue in the remaining part. 

       The TG curve and DTG peak temperature of all these 

complexes indicate that the decomposition of the complexes 

takes place in two identical stages.   The weight loss in the range 

230-370
o
C in TG curves of complexes is termed the first stage of 

thermal degradation. In this case, the present weight loss is in the 

range 57.10-70.15%, which may be attributed to the 

decomposition of   organic moiety. The second step 

decomposition occurs in the range 370-485
o
C, which gave the 

loss of 13.10-31.8% be attributed to the decomposition of    

inorganic ligand bonding with the metal ion. The experimental 

values were in full agreement with the percent weight calculated 

on the basis of stiochiometry proposed for the complexes. The 

complexes are present in the form of its respective metal oxides 

above 480 C [47, 48]. 
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Figure 1:  Stepwise Thermal Degradation curve for complex c. 

 

Table 2: Stepwise Thermal Degradation Data obtained from TGA Curves and their Composition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Pharmocology  

       The antimicrobial activities of synthesized complex 

compounds were screened against eight bacteria and four fungi 

using in vitro disc diffusion method. The results revealed that 

most of the synthesized complex compounds exhibited 

antimicrobial activities against Staphylococcus aureus, 

Staphylococcus aureus (MRSA), Enterobacter aerogenes, 

Micrococcus luteus, Klebsiella pneumoniae, Salmonella 

typhimurium, Salmonella paratyphi-B, Proteus vulgaris, Candida 

albicans, Botyritis cinerea, Malassesia pachydermatis, and 

Candida krusei organisms. The results are summarized in Table 3 

and 4. 

       Compounds a, c and d showed good activity more than 

standard drug against S. aureus. Compound d with silver has 

metal ion showed potent activity against both Gram-positive and 

Gram-negative bacteria among all synthesized compounds 

compared with the standard. Compound a with copper metal 

shown good activity against S. aureus, M. luteus, P. vulgaris and 

S. typhimurium. Compound c with nickel metal has shown good 

activity against S. aureus, E. erogenes, M. luteus, P. vulgaris and 

S. typhimurium whereas compound b has shown poor activity 

against both Gram-positive and Gram-negative bacteria. 

Compound d showed significant antifungal activity against all 

the tested fungi compared with standard drug.  Compound a has 

shown potent activity against B. cinerea C. 

       Krusei, M. pachydermatis. Similarly compound c showed 

more activity against C. albicans and C. krusei compared to 

standard drug. In contrast, compounds b with exhibited lowest 

activity. 

       Further for proficient molecules MIC values were 

determined by broth dilution method against selected strains and 

the MIC values of active compounds (a-d) against bacteria and 

fungi are given in Table 5 and 6. Significant MIC values were 

observed against Gram positive and Gram negative bacteria. In 

particular, it is noticeable that compound a and d has exhibited 

good MIC result against tested bacteria and fungi. Finally we can 

conclude that compound d with silver has metal ion showed 

potent activity against both Gram-positive and Gram-negative 

bacteria among all synthesized compounds compared with the 

standard. 

 

 

 

Complex 

 

 

Process 

 

Temp. 

range (°C) 

 

Degradation 

Products 

% Weight loss No. 

of 

Moles 

% Residue  

 

Nature 
Calcd Expt Calcd Expt 

 

a I 

II 

235-375 

380-460 

 

ligand  

SO4 

57.50 

31.90 

 

56.60 

30.10 

 

1 

4 

 

13.22 12.10 CuO 

 b I 

II 

230-370 

370-440 

 

Ligand 

 Cl 

 

72.81 

14.92 

 

70.08 

13.10 

 

1 

4 

 

15.71 11.85 NiO 

 c I 

II 

240-365 

370-440 

Ligand 

 Cl 

 

71.8 

14.7 

 

70.05 

14.2 

1 

4 

 

16.87 15.54 ZnO 

d I 

II 

255 370 

385-480 

Ligand 

 NO3 

 

59.87 

21.43 

 

57.25 

20.10 

 

1 

4 

 

21.43 20.50 AgO 
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Table 3: In-vitro antibacterial activity of complex compounds (a-d) 

 

 

Compounds 

Zone of inhibition in mm 

                Gram positive bacteria                             Gram negative bacteria 

S. 

aureus 

S. aureus 

(MRSA) 

E. 

erogenes 

M. 

luteus 

K. 

pneumonia 

P.  

vulgaris 

S. 

typhimurium 

S. 

Paratyphi-B 

 a 22 17 18 20 16 19 23 12 

 b 11 9 9 10 11 12 11 10 

 c 21 11 20 21 15 17 24 13 

 d 23 20 25 21 22 17 13 24 

Streptomycin 24 21 26 23 23 19 25 25 

 

Table 4: In-vitro antifungal activity of complex compounds (a-d) 

 

 Zone of inhibition in mm 

Compounds B. 

cinerea 

C. 

albicans 

C. 

krusei 

M. pachydermatis 

 a 12 14 16 22 

 b 9 11 8 9 

 c 11 22 15 13 

 d 13 22 17 21 

Ketoconazole 14 23 18 24 

 

 

Table 5: MIC (g /ml) of complex compounds (a-d) against tested bacteria 

 

 

Compounds 
Minimum inhibitory concentration (g / ml) 

Gram positive bacteria Gram negative bacteria 

 S. aureus S. aureus 

(MRSA) 

E. 

aerogens 

M. 

luteus 

K. pneumonia P. 

vulgaris 

S. 

typhimuri

um 

S. 

Paratyphi-B 

 

 a 15.62 125 62.5 62.5 550 125 31.25 500 

 b 31.25 62.5 250 31.25 250 62.5 31.25 250 

 c 31.25 250 500 250 250 250 125 250 

 d 15.62 31.25 62.5 15.62 125 31.25 62.5 500 

Streptomycin 6.25 >100 25 6.25 6.25 ni 30 6.25 

Ciprofloxacin <0.78 >100 >100 <0.78 <0.78 6.25 >100 <0.78 
ni =  no inhibition 

 

Table 6: MIC (g /ml) of complex compounds (a-d) against tested fungi 

 

 

Compounds 
Minimum inhibitory concentration (g / ml) 

B. 

cinerea 

C. 

albicans 

C. 

krusei 

M. pachydermatis 

 a 15.62 62.5 250 125 

 b 250 125 125 125 

 c 62.5 125 250 250 

 d 15.62 15.62 62.5 125 

Fluconazole ni >100 12.5 12.5 

Ketoconazole 25 25 15 15 
                                      ni =  no inhibition.
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IV. CONCLUSION 

The synthesized complexes have been characterized by 

utilizing the various physico-chemical methods.  The molar 

conductance of all the complexes in DMSO shows that they are 

non-electrolytes. Non-electrolytic nature of the studied 

complexes showing the anions is coordinated to the central metal 

ion. The magnetic and electronic spectral studies support an 

octahedral geometry for all the metal complexes. Thermal studies 

suggested that metal complexes show two or three steps thermal 

degradation. Mass spectrum of the complex confirms the 

proposed structure. The proposed geometries of the studied 

complexes are given in Figure 2. 

The antimicrobial activities of synthesized complex 

compounds were screened against eight bacteria and four fungi 

using in vitro disc diffusion method. The results revealed that 

most of the synthesized complex compounds exhibited 

antimicrobial activities. Compounds a, c and d showed good 

activity more than standard drug against S. aureus. Compound d 

with silver has metal ion showed potent activity against both 

Gram-positive and Gram-negative bacteria among all synthesized 

compounds compared with the standard. 

From the present study, we infer that, aza macrocyclic metal 

complexes could lead to the development of newer therapeutics 

as antimicrobial agent. 

 

N

NH

NH

N

N
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HN

N
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X

X
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a. M = Cu;    X = SO4         c. M=Zn;   X = Cl

b. M = Ni;     X= Cl            d. M=Ag;   X = No3  
 

Figure 2: Structure of complex based on spectroscopic 

analysis. 
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Abstract- Perilunate dislocations are some of the most severe 

injuries around the wrist .They can result in significant morbidity 

to the patient
1
 .We report a rare case of neglected trans-scaphoid 

perilunate dislocation which was managed by open reduction and 

internal fixation with good post-operative functional result of the 

patient. 

 

Index Terms- Neglected dislocation, Perilunate dislocation, wrist 

injury, scaphoid fracture . 

 

I. CASE REPORT 

35 year old male sustained injury to the left wrist following 

a fall from height from about 20 feet with hand in an 

outstretched position. The patient showed to a local doctor where 

a cast was applied for 1 ½ months after which it was removed. 

No further treatment was given. He presented to us 4 months 

after the initial injury with pain and stiffness of the wrist and 

restriction of movements. 

      On examination he had dry and atrophic skin with deformity 

at the wrist and restriction of movements (Fig 1a and 1b). 

Dorsiflexion at the wrist was limited to 20° and palmar flexion to 

40°.There was also a restriction of pronation (60°) and supination 

(15°) (Fig 2a and 2b). 

 

 
1a      1b 

 

Fig 1 (a) and (b) –Clinical Photographs of the patient at presentation showing deformities at wrist. 

 

A  
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2a        2b 

 

Fig 2 (a) and (b) – Photographs of the patient showing restricted motion at the wrist. 

 

X-rays and CT scan were done which showed a trans-scaphoid perilunate dislocation (Fig 3a and 3b). 

 

 
3a       3b 

 

Fig 3 (a) and (b)- Preoperative Radiographs of the patient showing trans-scaphoid perilunate dislocation 

 

      The patient was taken up for operative intervention and 

treated by open reduction and internal fixation(Fig 4a- 4d).The 

involved site was opened by a single incision volar approach, the 

dislocated lunate reduced and stabilized with 2 cross k wires. 

Ligament repair was not performed .Successful reduction of 

carpi was obtained in both the antero-posterior and lateral 

views.6 weeks after the procedure the k-wires were removed and 

the patient has been started on active physiotherapy to improve 

wrist motion ,the patient is currently following in the opd on a 

regular basis . 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      309 

ISSN 2250-3153  

www.ijsrp.org 

 
4a        4b 

 

 
4c        4d 

 

Fig 4(a) – 4(d): Photos showing open reduction and internal fixation by a volar approach. 

 

 
5 

Fig 5 – Post operative radiograph after open reduction and internal fixation 

 

II. DISCUSSION 

      Trans-scaphoid volar lunate dislocations are rare injuries and 

the exact mechanism of injury is still a matter of debate .Forced 

hyper flexion and forced hyperextension have both been 

proposed as the injury mechanism. 
2,3,4

 These are severe injuries 

and can lead to a number of complications including 

osteonecrosis of the scaphoid and lunate, stiffness of wrist, 

sympathetic dystrophy etc. 

      Although both closed reduction and open reduction with 

internal fixation have been described as the methods of 

treatment, increased chances of nonunion and carpal 

malalignment have been reported with closed reduction. 
5
Early 

reduction is associated with much improved functional 

outcome.
6
The type of surgical approach is also controversial, 
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while some surgeons advocate a dorsal approach, most prefer a 

volar approach.
7
 

      Our patient presented to us four months after the injury. 

Although closed reduction and casting was done for the patient 

but as is visible from the x-rays the dislocation as unreduced 

when the patient presented to us and the patient had developed 

significant wrist stiffness and restriction of motion. 

      The factors that have a negative influence on the clinical and 

radiographic results include delay in reduction, severe soft-tissue 

lesions, open wounds, inadequate reduction, and fracture 

malunion.
5,8

Carpal instability, degenerative changes of the 

radiocarpal and midcarpal joints, and osteonecrosis of the lunate 

and scaphoid often complicate the injury. 

      Osteonecrosis of the scaphoid has been reported to occur in 

as many as 100% of cases although the potential for 

revascularization exists and the osteonecrosis may resolve. 
9
 

Panting et al noted osteonecrosis of the lunate or the proximal 

pole of the scaphoid in twelve (44%) of twenty-seven patients 

with transscaphoid lunate or perilunate dislocation and they 

reported that revascularization took place uneventfully in nine of 

those twelve patients.
10

 

      In our patient satisfactory reduction and stabilization of the 

lunate was achieved with open reduction and k-wiring .No 

significant osteonecrosis was seen in either the lunate or the 

scaphoid. 

      In conclusion, a satisfactory outcome can be achieved after a 

trans-scaphoid perilunate dislocation even in the presence of 

substantial displacement. Management of these injuries with 

open reduction and internal fixation can result in optimal 

functional recovery when the injury is not accompanied by 

damage to the articular surface of the carpal bones or by a 

neurologic deficit. 
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Abstract- A Content Management System (CMS) is computer program or a system administrator tool that 

allows publishing, editing and modifying content as well as maintenance from a central interface. Such systems 

of content management provide procedures to manage work flow in a collaborative environment. The core 

function and use of content management systems is to store and organize files, and provide control to access 

their data.  

The content management system (CMS) has two elements: 
 Content management application (CMA) is the front-end user interface that allows a user to add, modify and 

remove content from a system.   
 Content delivery application (CDA) compiles that information and updates the system.  

 Unix/Linux is less popular as compare with other OS like windows, mac and so on. It is always difficult 

to remember all commands for non-technical users to manage the contents. So, this application is enable to 

access the content without accepting any commands from user. 

 

Index Terms- Content Management System, File handling in Linux, Linux, and Shell Programming 

 

Introduction  

It is always difficult to manage the contents in collaborative environment for individual needs. But this 

application serves individual details for each user to avoid collision of data. It contains individual directories for 

each user as well as individual directories for each type of files in each user's directory. Some time it arises a 

problem, while working with a file and the file will be crushed. To overcome this problem, CMS provide a 

feature by creating backup and user can work with backup file without interrupting the original file. On the 

other hand, it also enables messaging; one user can send a message to another user as well as user can create a 

note for him. User can also search his contents by month. Application will search content present in current 

user's directory and show the possible results which are modified on given month and present in user's 

directory. 

 A CMS serves as a central interface containing documents, movies, pictures, phone numbers, and 

scientific data. CMS can be used for storing, controlling, modifying and publishing documentation. This content 

management application is simple to use and understandable to your individual needs. No programming 

knowledge is required to manage and control your content. With the ability to define multiple users and roles, 

you can control the privileges assigned to your users, allowing complete control to their individual contents. It 

provides full management of your comprehensive document, image and media libraries including messages and 

organize, store and display all of your contents with ease. 

mailto:ankithkumar165@gmail.com
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Methodology 

 

Step Algorithm- 
Step 1: Create a “CMS” directory -   

I. It contains all the information regarding to CMS application. 

II. It contains the all user's data and details. 

 

Step 2: Create a text file with name “login.txt” -  

[1] It contains all user's names and respective passwords. 

 

Step 3: Ask user to choose an option from following -  

 1. Admin. 

 2. Sing up. 

 3. Login. 

 

Step 4: In Admin mode - 

 Admin can delete any exist user. 

 Admin can create a new user. 

 

Step 5: In Sing up mode - 
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 User can create user.  

 As user will create an account, the details regarding with the user will update in “CMS” directory followed 

by user name. 

 

Step 6: In Login mode -  

 User can login into the user's own account 

 User can operate the following operation -  

 1. Content Management. 

 2. Messaging. 

 3. Logout. 

 

Step 7: As user login into the system, an application will open automatically and this application was mostly 

used by current login user. 

 

Step 8: After that a message will show to user if any user sent to current user. 

 

Step 9: In Content Management mode, user can edit any file. 

 A duplicate copy of original file will be created in user’s directory. 

 User can edit and save the duplicate file. 

 After edit the file, if user wants, user can replace the original file with duplicate file. 

 

Step 10: In Messaging mode -  

 User can send a message to any user followed by receiver's username and message. 

 

Step 11: In Searching mode - 

 User can search the contents by month. 

 All the contents modified on the given month will show to user. 

Step 12: Finally, if user want, user can logout from the application.   

 

Explanation of Messaging- 
 The main feature of messaging is to send a message to any existing user in the application. It can also 

use as notes by any user for himself/herself. Suppose there are two users like user1 & user2. When user1 logged 

into the application and user1 wants to send a message to usre2, user1 should mention receiver's user name say 

“user2”. The application will check the existence for user2. If user2 exists then the application will allow user1 

to create message and send to user2 otherwise application will show an alert message. When user2 will login 

into the application then the message will appear automatically for once only. 

 

Explanation of Content Management- 
 The main feature of content management is to store and organize files, and provide control to access 

their data. User can access any file from the system and can modify it without updating the original file. When 

user chooses to manage the content, application will ask user to give a source path of the file and application 

will check the existence of the path. If the path will exist the application will ask for filename and again 

application will check the existence of the file. If file will exist in the given source path then the application will 

make a duplicate file of original and the duplicate file will open in edit mode. If user wants, can modify the file 

and save it. As user will save the file application will save the duplicate file without modifying the original file. 

After that application will ask to user to whether the user wants to replace the original file with the duplicate 

file. If user wants, he can replace the original file. 

 

Explanation of Searching- 
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 The main feature of searching is to find the content on the given parameter. User can search his contents 

on the basic of month. Application will ask user to enter the name of month and application will search the all 

the contents present in user's directory and application will show all the contents, modified on given month. 

 

 Result 
   Figure-
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Figure-2 
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Figure-10 

Figure-11 

 

 

 

 

 

Future Work & Conclusion 
 

 The security features need to be imported in this system in order to prevent outside attacks. Encryption 

and decryption techniques can be used to store the file secretly and securely.  

 The Methodology section of this report describes the implementation concept in detail and result section 

shows that the system works as per our expectation. We hope that the concept described in this report will aid 

the developers’ community in near future. 
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    Abstract- At present situation, telecommunication department 

plays vital role in our day today human life. At the same time 

telecommunication area attains a rapid growth in very short 

period of years. Due to this fact, Telecom department is one of 

the senses deciding factor in world market. Because of this 

reason, this field turned out to be a most profitable area for 

investment. At the mean time competition between telecom 

industries is also there in the market. So churn prediction is very 

essential in telecom industries to retain their customers. This 

study focuses on data mining techniques for reducing customer 

churn and also likely to reduce error ratio. 

 

    Index Terms- Churn Prediction, Telecom System, Data 

Mining, Decision Tree, Neural Network 

 

I. INTRODUCTION 

Today, telecommunication market all over the world is facing 

a severe loss of revenue due to fierce competition and loss of 

potential customers. To keep the competitive advantages and 

acquire as many customers as possible, most operators invest a 

huge amount of revenue to expand their business in the very 

beginning [1]. Therefore, it has become vital for the operators to 

acquire the amount invested and to gain at least a minimum 
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profit within a very short period of time. Because it is very much 

challenging and tedious issue to keep the customers intact for a 

long duration due to the competition involved in this business 

field. To survive in the market, telecom operators usually offer a 

variety of retention policies to attract new customers. This is the 

major cause of the subscribers leaving one network and moving 

to another one which suits their needs. According to telecom 

market, the process of subscribers (either prepaid or post paid) 

switching from continues to happen for any telecom industry, it 

would lead to the great loss of revenue to the company. In this 

situation, the only remedy to overcome such business hazards 

and to retain in the market, operators are forced to look for 

alternative ways of using data mining techniques and statistical 

tools to identify the cause in advance and to take immediate 

efforts in response. This is possible if the past history of the 

customers is analyzed systematically. Fortunately, telecom 

industries generate and maintain a large volume of data. They 

include Billing information, Call detail Data and Network data. 

These statistical tools are to identify the cause in advance and to 

take immediate efforts in response. This is possible if the past 

history of the customers is analyzed systematically. Fortunately,  

telecom industries generate and maintain a large volume of data. 

They include Billing information, Call detail Data and Network 

data. This voluminous amount data ensures the scope for the 

application of data mining techniques in telecommunication 

database. As plenty of information is hidden in the data 

generated by the telecom industries, there is a lot of scope for the 

researchers to analyze the data in different perspectives and to 

help the operators to improve their business in various ways. The 

most common areas of research in telecom databases are broadly 

classified into 3 types, i) Telecom Fraud Detection ii) Telecom 

Churn Prediction iii) Network Fault Identification and Isolation. 

Moreover, not all the data items of the telecom database are used 

by all the techniques. Only the relevant data items which really 

contribute to the specific analysis must be considered for any 

study. This study focuses on churn prediction, the importance of 

feature extraction (attribute selection) and the use of data mining 

techniques in churn prediction in telecomm data. 

 

II. CHURN PREDICTION- PROBLEM DESCRIPTION 

In a business environment, the term, customer attrition simply 

refers to the customers leaving one business service to another. 

Customer churn or subscriber churn is also similar to attrition, 

which is the process of customers switching from one service 

provider to another anonymously. From a machine learning 

perspective, churn prediction is a supervised (i.e. labeled) 

problem defined as follows: Given a predefined forecast horizon, 

the goal is to predict the future churners over that horizon, given 

the data associated with each subscriber in the network [7]. The 

churn prediction problem represented here involves 3 phases, 

namely, i) training phase, ii) test phase, iii) prediction phase. The 

input for this problem includes the data on past calls for each 

mobile subscriber, together with all personal and business 

information that is maintained by the service provider. In 

addition, for the training phase, labels are provided in the form of 

a list of churners. After the model is trained with highest 

accuracy, the model must be able to predict the list of churners 

from the real dataset which does not include any churn label. In 

the perspective of knowledge discovery process, this problem is 

categorized as predictive mining or predictive modeling. Churn 

Prediction is a phenomenon which is used to identify the possible 

churners in advance before they leave the network. This helps the 

CRM department to prevent subscribers who are likely to churn 

in future by taking the required retention policies to attract the 

likely churners and to retain them. Thereby, the potential loss of 

the company could be avoided. This study utilizes data mining 

techniques to identify the churners.  

III. PROPOSED METHODOLOGY 

KDD (Knowledge Discovery in Databases) is defined as the 

“non trivial process of identifying valid, novel, potentially useful 

and ultimately understandable patterns of in data”. The problem 

of our discussion deals with the discrete valued target variable 

and our ultimate aim is to declare each subscriber as „potentially 

churner‟ or “potentially non churner”, so the KDD function for 

our problem is defined to be the classification problem. The first 

step in predictive modeling is the acquisition and preparation of 

data. Having the correct data is as important as having the correct 

method. The following methodologies are given below 

     

A. Data Acquisition 

   Data Acquisition is a difficult problem for the researchers to 

acquire the actual dataset from the telecom industries. This is 

because the customer’s private details may be misused. The 

dataset for this study was acquired from a PAKDD – 2006 data 

mining competition [8]. Since churn prediction models requires 

the past history or the usage behavior of customers during a 

specific period of time to predict their behavior in the near future, 

they cannot be applied directly to the actual dataset. Therefore, it 

is the usual practice to perform some kind of aggregation on the 

dataset. During the process of aggregation, in addition to the 

actual variables, new variables will be generated which exhibit 

the periodic consuming behavior of the customers. These 

variables possess vital information to be used by the prediction 

models in forecasting the behavior of customers in advance. The 

dataset used here was aggregated for 6 months duration.  

 

B. Data Preparation 

In data mining problems, data preparation consumes 

considerable amount of time. In the data preparation phase, data 

is collected, integrated and cleaned. Integration of data may 

require extraction of data from multiple sources. Once the data 

has been arranged in tabular form, it needs to be fully 

characterized. Data needs to be cleaned by resolving any 

ambiguities, errors. Also redundant and problematic data items 

are to be removed at this stage. Not all fields of the database are 

always suitable for modeling purposes. Fields with unique 

values, like addresses or personal unlock codes are need not be 

used. These do not have predictive value as they uniquely 

identify each row. Also fields with only one value are left out, as 

these represent a negligible part of the data. Finally, fields with 

too many „null‟ values are also excluded. In addition, personal 

data that is available is assumed to be reliable. Also in training 

dataset, most of the values for the attribute 

DAYS_TO_CONTRACT_EXPIRY are undefined and are given 
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the value 0. In the case of AGE attribute, undefined values are 

filled with the median of the values of the corresponding attribute 

domain.  

 

C. Derived Variable 

Derived variables are new variables based on original variables. 

The most effective derived variables are those that represent 

something in the real world, such as a description of some 

underlying customer behavior [3]. Because the original variables 

themselves are aggregated, they can also be called as derived 

variables. In our dataset, the variable 

DAYS_TO_CONTRACT_EXPIRY is a derived variable which 

is calculated by subtracting the starting date of the connection 

from the current date on which this prediction is applied. There 

are some general classes of derived variables, like total values, 

average values, and ratios. Our study considers the average value 

over the last six months as a derived variable type. Also, the ratio 

between the average over the last three months and the average 

over all months before is used as a derived variable. In addition a 

number of specific derived variables are used. Some examples 

are:  

 The average number of calls in last 6 months  

 The average number of overdue in last 6 months  

 The ratio of incoming and outgoing calls  

 Average payment amount for last six months  

 Average overdue count in last 6 months  

 

The derived variables explain customer behavior in a better 

way than the original variables. For instance, knowing how many 

months it was since a customer called his voicemail is much 

more informative than knowing if a customer called his 

voicemail this month. In addition to the actual attributes, a 

number of derived variables are proposed which describe 

customer behavior in a better way. The data is already 

aggregated for 6 months time period. Once in every six months 

aggregation is performed. For modeling purposes this is the 

desired level of aggregation. Daily or weekly aggregated data 

will not offer any advantages over monthly aggregated data.  

For training purpose, a dataset of 18,000 customers are 

considered and this count is more than sufficient to train the 

model. And for testing purpose, dataset with 6,000 records are 

used. Each dataset consisted of 252 attributes and almost 50% of 

them are derived attributes. Not all the 252 attributes are used for 

modeling. Only relevant attributes are extracted from (including 

both actual and derived group) the dataset.  

 

D. Variable Extraction  

By referring to the previous research papers regarding this 

study, based on manual inference and the information gathered 

from the telecom company’s personals, we have selected 

possible variables for modeling the decision tree. Among them, 

the most significant variables that have higher contribution to 

predict the churn are selected. The selected variables are grouped 

under 4 categories and are described below.  

 
(i) Customer Demography  

 Age - It is found that the customers between the age 

group of 45 – 48 have high probability to churn.  

 Line_Tenure - Customers with 25 – 30 months of tenure 

period are about to churn.  

 Customer_Class – Generally the churn probability of 

the corporate account holders is high. This is due to the 

fact that their account will be maintained by the 

company and customers who quit the company would 

churn. The Customer_Class can be any one of VIP 

/Individual/Corporate.  

 Days_to_Contract_Expiry - Most of the customers 

would subscribe to a new service with the intention 

acquiring new HAND_SET. These people would leave 

the network after the contract expires.  

 

(ii) Bill and Payment  

 Average_Bill_Amount - If the customer‟s average bill 

amount for the past 6 months is less than or equal to 190 

NT, there is a high propensity to change.  

 Avg_Pay_Amount – If the Customer‟s average monthly 

payment for the past 6 months is less than $100 or 

between $520 $550, they have a chance to leave the 

network.  

 Overdue_Payment_Count – If this count is greater than 

0 and less than 4 in the past 6 months, those customers 

may churn. 

 

iii) Call Detail Record  

 Avg_Min_OB: If the average out bound call is less than 

168 minutes they will churn.  

 Tot_Past_Delink: If the count of total past delink is 

greater than 3 then they will churn.  

 Tot_Dis_Int: If the customers who make more number 

of distinct international calls then they will churn. If the 

count is greater than 6 they may churn. 

iv)  Customer Care Service 

 Sub_Plan-Change_Flag - Customers who change their 

subscription plan often may churn. If this flag set to 1, 

which indicates their dissatisfaction with the current 

service plan. They may go for other operator’s services.  

 ID_Change_Flag: Customers who often change their 

account information may churn. If this flag is set to 1 

they will churn.  

 Black_List_Count - Customers who have been black 

listed for more than 2 times in the past six months are 

about to churn.  

 Tele_Change_Flag – Cutomers who often change their 

phone numbers shows their dissatisfaction with the 

operator‟s service. If this count is > 2 those are probable 

to churn.  

 Pay_Metd_Change – Customers shows their 

dissatisfaction by changing their payment method often. 

If this count > 3 they may quit the service.  
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IV. MODEL CONSTRUCTION 

    The model created for this study is shown in Figure 1. The rule 

set described above for the feature variables are used for training 

the decision tree model and the neural network model. As there 

are no statistical methods applied to the selection of feature set, 

the Information gain and Entropy of the attributes are calculated 

to prove the effectiveness in finding the churn. As already 

mentioned, data is aggregated for six months. It means the 

customer’s behavior during the past 6 months was used in 

predicting the churners during the 7th month. Following are the 

steps to be followed for the churn prediction  

 

1. Initially, for each attribute, a threshold value is assigned.  

 

2. The attribute values of the training dataset are compared with 

the attribute’s threshold to declare that a customer will churn or 

not. Simple if…then …else rules are applied in this process.  

 

3. A model is then constructed for the training dataset.  

 

4. The model is then applied on the test dataset and the results are 

listed.  

 

5. The above steps can be repeated by varying the threshold 

values of the attributes selected. 

 

                                 

 
             Figure 1: Data Mining A Strategic Tool For Mining 

Telecom System 

 

The term, Data mining is very generic and it refers to mining 

data to discover knowledge (information). In literature, it is 

defined as a process of extraction and analysis of patterns, 

relationships and useful information from massive databases. 

This mining process is also called as Knowledge Discovery in 

databases (KDD). In any data mining process, there are four 

subtasks involved. They are: classification, clustering, regression 

and association rule learning [4]. Moreover, depending on the 

domain of application, data mining techniques are divided into 

two major categories: i) hypothesis) and ii) Discovery oriented 

(the system finds new rules and patterns autonomously) [5]. 

Verification Methods deal with evaluation of a hypothesis 

proposed by an external source. Statistical methods such as 

goodness-of-fit test, t-test of means and analysis of variance 

comes under this category. These methods are less associated 

with data mining techniques than their discovery oriented counter 

parts because most data mining problems are concerned with 

selecting a hypothesis (out of a set of hypotheses) rather than 

testing a known one [6]. But discovery methods are used to 

identify patterns in data automatically 
Data mining techniques are applied in telecom data base for 

various purposes. Each uses different type of telecom data 

depending on the purpose. The data generated by telecom 

industries are broadly grouped into 3 types. They are: i) 

Customer data (Demography) ii) Network data iii) Bill data. 

V. PERFORMANCE MEASURES 

Performance of a classification model is based on the counts 

of test records correctly and incorrectly predicted by it. These 

counts are tabulated as a table called confusion matrix. Decision 

tree graph is shown in Figure 2 and confusion matrix is shown in 

Table 1.  

 

 

Figure 2: Decision tree of the training dataset for the 

customer demographic attributes  
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Table 1:  confusion matrix for decision tree model for 

demographic data attributes 

 
  

 

 

The accuracy of the model is calculated using the following 

formula, 

 

 

Accuracy = 

                                 

 

 

                 =             

 

       Accuracy = 98.88% 

 

Error Rate =  

 

                 =       

 

        Error Rate = 1.116667% 

 

From the above calculations, we observed the predictive 

accuracy of 98.88% and error rate of 1.11167% for our decision 

tree model. Also it has the false positive of 0.93% and false 

negative of 2.23%. Similarly, the predictive accuracy and other 

measures are calculated for the neural network model. 

 

VI. CONCLUSION 

From this study, it is observed that decision tree model surpasses 

the neural network model in the prediction of churn and it is also 

easy to construct. Selecting the right combination of attributes 

and fixing the proper threshold values may produce more 

accurate results. This study limits itself with prediction of churn 

and no steps were analyzed to include retention policies. The 

future research direction may be to analyze the retention policies 

by selecting appropriate variables from the dataset. 
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Abstract- The effect of electromagnetic radiation on human 

health is the subject of recent interest and study. ICNIRP 

(International Commission on Non-Ionizing Radiation 

Protection) study has concluded that the exposure levels due to 

cell phone base stations are generally around one-ten-thousandth 

of the guideline levels. Moreover, the WHO has classified 

mobile phone radiation on the IARC (International Agency for 

Research on Cancer) scale into Group 2B–possibly carcinogenic 

to humans. It means that there could be some risk. On the other 

hand, telecom service providers are worried about QoS (quality 

of service) of mobile services about implementation of stricter 

norms regarding cell tower radiations. Therefore an exercise was 

done to measure cell tower radiations at various places of dense 

urban regions, in the context of QoS measurement at these 

places. Exercise was also done to understand near field behavior 

of mobile towers and practically realization of compliance 

distance. This paper deals with practically observed radiation 

level (power density) and QoS benchmarks at various sample 

points along with practically realization of safer zone from cell 

tower radiation point for various sets of EIRP/ERP, antenna 

gains, frequency bands etc. Comparison among theoretical and 

practically observed values of signal strength/power 

density/EIRP was also done with MATLAB program. 

 

Index Terms- Cell tower radiation, Compliance Distance, EIRP, 

ICNIRP, Power Density, and QoS. 

 

I. INTRODUCTION 

ell phone technology has grown exponentially in the last 

decade. Large number of BTSs/towers is to be deployed to 

meet the communication demand. Presence of large number of 

cell phone towers in populated area starts the debate on 

biological impact of cell tower radiation. Most of the countries 

have adopted the radiation norms as suggested by the ICNIRP. 

As per the ICNIRP, the value of power density at general public 

exposure zone should be less then f/200 watt/m
2
 for 400-2000 

MHz band. Here f (in MHz) is the frequency used by the mobile 

operator. Still some researchers are demanding to strengthen the 

radiation norms i.e. recommended value of power density at safer 

distance (that is exposing to general public) should be as low as 

possible. At the same time telecom service providers are 

opposing such demands and arguing that reduction in transmitted 

power/EIRP (effective isotropic radiated power) for reducing the 

risk of radiation may hamper the QoS of mobile operation. 

       Some researches theoretically prove that presence of large 

number of antennas on single tower with multiple carriers.  

from each antenna may cause sifting of  compliance zone very 

far away from the tower and general public exposure area comes 

in exceedance zone where power density is very much higher 

than the recommended value. 

       Hence a research was done to measure cumulative power 

density from cell towers at some selected dense populated urban 

areas and QoS parameters were also measured to analyze both 

power density (radiation level) and QoS in collective manner.  

       A research was also done to measure radiation level at 

various distances for various sets of BTS /mobile towers to 

understand near field behavior of mobile antennas and to find out 

the compliance distance and its dependency on various factors 

like antenna gain, transmitted power, bands etc. A software 

model was also designed with mathematical formula using 

ASP.NET, which gives the calculation of Compliance distance, 

QoS and EIRP/EIRPth.  

 

(i) EMF EXPOSURE ZONE 

 
Figure 6- EMF exposure zone 

 

       A. Excedence zone – This zone has restricted access to 

workers and the general public.  

       B. Occupational zone- This zone is restricted access to 

general public. Physical barriers lock out procedures or adequate 

signs can accomplish the access restriction. Workers may be 

permitted to enter the occupational zone. 

       C. Compliance zone- This has EMF value below the 

applicable limits and it is treated as safer zone for general public. 

 

(ii) Power Density and radiation level 

       The power density at any distance from an isotropic antenna 

is simply the transmitter power divided by the surface area of a 

sphere at that distance. The surface area of the sphere increases 

by the square of the radius, therefore the power density, PD, 

(watts/square meter) decreases by the square of the 

radius.    
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Where, S = Power density (W/m
2
),  

             P = Power input to the antenna (W) 

             G = Power gain of the antenna 

            R = Distance to the center of radiation of the antenna (m) 

 

II. ANALYSIS OF CELL TOWER RADIATIONS 

       Cell tower radiation measurement methods can be classified 

in three categories:-  

1. Calculation method 

a. Prediction of RF fields 

b. Calculation to determine EIRPth  

2. Software simulation 

3. Field measurement 

 

       Field measurement approach was chosen to analyze cell 

tower radiations in various regions.  

 

Measurement Approach: 

       Six sites were chosen for measurement. Following were 

considered in area selection 

1. Area should be such that it should be covered by all 

major GSM operators radiating with GSM 900 & 1800 

MHz CDMA 800 bands. 

2. Large number of closely situated shared towers with 

many antennas should be present in that dense urban 

area. 

3. Preferably it should be border area of two or more 

PLMNs, so that interference/ radiations from nearby 

PLMNs can also be taken in to account. 

4.  Site data & other technical data regarding that area 

should be available. 

 

       Ghaziabad was chosen as area of interest as it has highly 

populated dense urban area with a lot of mobile towers very near 

to residential complexes and it is on the border of UP and Delhi. 

This also facilitates for the study of interference from nearby 

mobile networks.  

       Data regarding service providers, ARFCN, antenna height, 

transmitting power, antenna gain, BTS configuration were 

collected &  Power density/ electric field strength/ magnetic field 

strength was measured in that area at various distances. Total six 

sites were selected in Ghaziabad; details of these sites are given 

in Table.2. 

 

Table1- Area chosen for measurement 

 

Site selected 
 

Longitude Latitude 

G-150, Patel 
Nagar (RTT) 

28 60’14.5’’N 77 33’26.4’’ E 

Meerut Road 
(RTT) 

29 41’48.6’’N 76 57’52.9’’ E 

D-24/2, New 
RLY Station  

29 41’48.6’’N 76 57’53.2’’ E 

Kavi Nagar 29 41’37.3’’ N 76 59’00.8’’ E 

(GBT) 

Sec-10, Raj 
Nagar. (RTT) 

29 41’48.7’’ N 76 57’52.8’’ E 

Shastri Nagar  
(GBT) 

29 23’43.1’’ N 76 59’27.2’’ E 

 

 

 
Figure 2- observed power density 

 

       Apart from that network quality reports related to that area 

were studied to see the QoS of mobile services. TEMS drive 

testing handset was also used to observe the network 

performance and personal interview was conducted to find out 

the QoS in term of customer satisfaction.   

 

III. ESTIMATION OF QOS, COMPLIANCE DISTANCE, EIRP 

AND EIRPTH 

       For estimation of compliance distance, EIRP and EIRPth and 

quality of service of telecom operators, a model was prepared 

using ASP.NET. 

 

A. QoS Calculation 
       To realize a QoS, a formula was formed. Particular 

Weightage was assigned to SDCCH drop, SDCCH block, TCH 

drop, TCH block, call setup success rate, RX power etc. given in 

Table 2.  

Maximum value of QoS=1 

 

Table 3-Weigtage assigned for QoS calculation 

 

Sr.N
o. 

Parameter Weigtage assignment to 
Parameter as suggested 
by TRAI. 

1 SDCCH BLOCK  1/20 if SDCCH block is < 
1%, otherwise zero. 

2 SDCCH DROP 1/10 if SDCCH drop is < 
1%, otherwise zero. 

3 TCH BLOCK 1/20 if TCH block is < 2%, 
otherwise zero. 
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4 TCH DROP 1/5 if TCH drop is < 2%, 
 otherwise zero. 

5 Call  
Completion 
success ratio 

1/5 if CCSR > 95%,  
otherwise zero 

6 Rx signal 
Strength 

1/5 If Rx signal/l > -95 
dBm, 1/10>-103dBm  
otherwise zero. 

7 Rx quality. 1/5  for Rx Quality 0 to 3, 
1/10 for Rx Quality 4 to 5, 
otherwise zero 

 

Table4- Results Observed for QoS 

 

Cell name Site 
name 

Operator 
name 

QoS observed 

Manual 
 

Model  

AKA001A RAJ 
NAGAR 

AIRTEL 0.8 0.8 

AKA001B SANJAY 
NAGAR 

AIRTEL 1 1 

ALR006A MEERUT 
ROAD 

AIRTEL  1 1 

BBW001B SHASTRI 
NAGAR 

AIRTEL 0.6 0.6 

KPN001C KAVI 
NAGAR 

AIRTEL 1 1 

 

B. Compliance distance Calculation 

       Compliance distance can be calculated from the designed 

software model by putting the value of various parameters from 

site detail like Antenna gain, number of carrier/sec, Transmitted 

power, BCH frequency, feeder cable loss, combiner loss. 

Compliance distance calculation based on formula (for 400 to 

2000 MHz). 

 

Table5-Compliance distance recommended by ICNIRP 

(Based on ITU K.70 fact sheet formula) 

 

Radio 
Frequency 
Range 

General Public 
Exposure 

General Public 
Exposure 

1 to 10 MHz r = 0.10  r = 0.129√erp×f 

10 to  400 MHz r = 0.319  r = 0.409  

400 to 
2000MHz 

r = 6.38  r = 8.16  

2000 to 
300000MHz 

r = 0.143  r = 0.184  

 

       Where r is compliance distance in meters, f is the frequency 

in MHz and EIRP is equivalent isotropically radiated power in 

the direction of maximum antenna gain in watt while ERP is 

effective radiated power in the direction of maximum antenna 

gain in watt. 

 

 

Table6- Result Observed For Compliance distance 

 

 
SITE ID 

Compliance 
distances from 
Mathematical 
calculations 

Compliance 
distances from  
Model   

GZB_RJN 11.18m 11.19m 

GZB_KN 17.36m 17.37m 

GZB_mrt01 6.32m 6.31m 

GZB_NRS 9.08m 9.08m 

GZB_AK 10.58m 10.59m 

 

C. EIRP and EIRPth model calculation 

       For estimation of EIRP and  EIRPth  Transmitting power, 

Antenna Gain, Combiner loss, BTS configuration, beam width 

(θbw), BCCH  frequency, Antenna height, Antenna Tilt, Rx cable 

length, Side lobe attenuation and Cable unit loss (dB/100m) were 

taken as input for designing the software model. Following 

formulas were used for EIRP estimation. 

 

(i) EIRP calculation 

EIRP (BCCH) =  – Combiner Loss – (Cable Length Unit 

Loss) +  (dBm)          

                                                                                     

EIRP [Total] = EIRP (BCCH) + EIRP (BCCH) 0.9  0.9  

(Carriers / Sector – 1) 

 

(ii) EIRPth calculation 

Laser of         

                   
 

Table7. Result obtain for EIRP and EIRPth 

 

SITE  
 

      EIRP 
    ( kW) 

   EIPRth 
    ( kW) 

Meerut Road   0.25 KW 438.222 Kw 

New RLY Stn. 0.502 kW 371.760 kW 

Patel Nagar 0.755 kW 310.761 kW 

Shastri Nagar 0.503 kW 330.487 kW 

 

       It can be realized that power density measured varies from 

0.66 to 11.2mW/m
2
 and the QoS is also between0.7 to 1. Ratio of 

practically observed and recommended power density varies 

from 0.028 to 0.0013 at compliance distances at these critical 

sites.  

       Hence it can be stated that telecom operators are radiating 

below the 1/100 to 1/1000 value of maximum allowable power 

density and even they were able to manage good QoS, so 

radiation norms can be further strengthen i.e. recommended 

power density at compliance distance may be  f/2000 or less then 

it. 
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IV. PRACTICAL REALIZATION OF COMPLIANCE DISTANCE 

       This exercise was done to realize compliance zone for a 

particular BTS/ antenna. Then various parameters like 

transmitted power, antenna gain, frequency, antenna height, tilt 

etc were vary to observe dependency of these factors on 

compliance distance. 

  

Approach  

       A BTS site was chosen (test bed of GSM). It was not utilize 

by the general public so various parameters like frequency, 

transmitted power, hopping etc were changed & with the help of  

ANRITSU_MS2661A-11 spectrum analyzer and Narda SRM 

3006 Frequency-selective meter  power density/ electric field 

strength were measured at various points to find out the point 

where power density would be less then f/2000(W/m
2
)& 

f/400(W/m
2
) to find out compliance & occupational zone. Then 

graphs between observed power density/ electric field strength & 

distance was drawn for various sets of configuration (like 

transmitted power, antenna gain, antenna height, frequency etc) 

to observe the dependency of various factors on compliance 

distance.    

       Near field behavior was observed for the following 

specifications:- 

 

Transmitting power- 43dBm,   Antenna Gain= 17 dBi            

beam width = 3                       vertical θbw(deg)= 7.5         

BCCH frequency= 949.2 MHz     

Antenna height= 4m         Antenna Tilt= 4  

Rx cable length=32m,   Side lobe attenuation=15 dB                  

Cable unit loss (dB/100m) = 3  

Graph regarding observed power density at various places at 

compliance distance is shown below.  

 

Observed Power Density (Watt/m
2
) 

 
 

 

 

       Graph shown above represent near field behavior of 

directional antenna. It is almost similar to exponential decay. 

Here if power density f/2000 considered for the compliance 

distance then it can be seen that observed compliance distance is 

between 3 to4 m for one carrier per sector. 

 

Power Density (Watt/m
2
) 

 
 

Figure4- Near field behavior of GSM antenna with 4 carriers 

in one sector 

 

       Graph shown above shows the near field behavior of GSM 

antenna with 4 carriers/sector. It can be observed that if power 

density f/2000 will be considered for the compliance distance 

then it can be seen that observed compliance distance is between 

14 to 18 m. For 36 carriers the 57.5m was observed as 

compliance distance.Graph shown below represent electric field 

strength at various distances for various antenna gains. It can be 

observed that antenna with high gain offer higher value of power 

density/ electric field strength in near field region as compare to 

low gain antenna.  

 

Electric field strength for various antenna gains Electric field 

Strength (V/m)  
 

                      

 
 

Figure 5- electric field strength at various distances for GSM 

900 & 1800 

 

       Graph shown below represent electric field strength at 

various distance for GSM 900 & 1800 for the same transmitting 

power. It can be observed GSM 900 offers antenna with higher 

value of power density/ electric field strength in near field region 

as compare to GSM 1800.   

Distance (Meter) 
Figure 3 Observed Power Density  

 

Distance (Meter) 

Distance (Meter) 

Electric Field Strength for Antenna 

gain 18 dBi 

 
Electric Field Strength for Antenna 

gain 18 dBi 

 
Electric Field Strength for Antenna 

gain 18 dBi 

 
Theoretical value of Electric Field 

Strength as suggested by ICNIRP 

1/10 of   Theoretical value of 
Electric Field Strength as suggested 

by ICNIRP 
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Figure 6- Electric Field Strength w.r.t. Distance 
 

then observed compliance distance was  between 2 to 3 m.(for 

maximum power transmitted i.e. 43 dBm & antenna gain 18 dBi)  

But this was the case of 1 carrier per sector. When 6 carriers 

were used per sector, then compliance distance increases by 4 

times. for 36 carriers the observed compliance distance was 

57.5m. As shown in graphs, compliance distance varies with 

antenna gain, transmitting power, frequency etc. It was also 

observed that frequency hopping did not put any influence on 

compliance distance.  

 

V. ESTIMATION OF EIRP, POWER DENSITY AND PATH LOSS 

USING MATLAB. 

       MATLAB programmed designed for estimation of EIRP, 

Compliance distance and path loss with respect to various 

antenna gains, power and heights.  

 

 
Figure7-EIRP w.r.t. distance for various antenna heights 

 

 
Figure8- Path Loss of EM Radiation and RSS w.r.t. different 

distances 

 

 

 
Figure 9- Path loss w.r.t. various antenna heights 

 

 
Figure10- Path loss w.r.t. various antenna gains 

 

Electric Field Strength w.r.t. Distance 

Curve for GSM 900 Mhz 

Curve for GSM 1800 band 

Distance(meter) 
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Figure11- EIRP w.r.t distance for various Transmission 

Power 

 
Figure12-EIRP w.r.t. distance for various antenna gains 

 

VI. CONCLUSION 

       This paper was concern with practical measurement of cell 

tower radiation and QoS along with realization of compliance 

distance for various antenna gain and bands. It was observed that 

operators were able to manage radiation level 1/100 to 1/1000 

below the recommended value while maintaining QoS. So 

radiation norms can be further strengthened i.e. recommended 

power density at compliance distance may be f/2000 or less then 

it. It was observed that compliance distance for 6 carriers with 

18dBi antenna gain and 43dBm EIRP was near about 12 meters 

from the tower and for 36 carriers this value reaches to 57.5 

meter. It was also observed that compliance distance varies with 

antenna gain, transmitting power, frequency etc. Frequency 

hopping did not put any influence on compliance distance. The 

designed model can further be utilized in future for auditing of 

BTS. 
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    Abstract- A data distributor has given sensitive data to a set of 

supposedly trusted agents (third parties). Some of the data are 

leaked and found in an unauthorized place (e.g., on the web or 

somebody’s laptop). We propose data allocation strategies that 

improve the probability of identifying leakages. In Image and 

Video we can apply watermarking for detecting guilty agent. All 

the data will be stored on the cloud so Reliable Re-encryption in 

unreliable clouds technique is used. In this data owner store 

encrypted data in the cloud, and issue decryption keys to 

authorized users. When a user is revoked, the data owner will 

issue re-encryption commands to the cloud to re-encrypt the data, 

to prevent the revoked user from decrypting the data, and to 

generate new decryption keys to valid users, so that they can 

continue to access the data. In this project a time based re-

encryption scheme is used for cloud servers to automatically re-

encrypt data based on their internal clocks. 

 

 

    Index Terms- Data Leakage, Watermarking, Re-Encryption, 

Cloud, Guilty agent 

 

I. INTRODUCTION 

In the course of doing business, sometimes sensitive 

data must be handed over to supposedly trusted third parties. For 

example, a hospital may give patient records to researchers who 

will devise new treatments. Another enterprise may outsource its 

data processing, so data must be given to various other 

companies. We call the owner of the data the distributor and the 

supposedly trusted third parties the agents. Our goal is to identify 

the agent that leaked the Distributor’s sensitive data. We consider 

applications where the original sensitive data cannot be 

perturbed. For example, one can add random noise to certain 

attributes, or one can replace exact values by ranges 

[1].Traditionally, leakage detection is handled by watermarking,. 

Watermarks can be very useful in some cases, but again, involve 

some modification of the original data. Furthermore, watermarks 

can sometimes be destroyed if the data recipient is malicious. In 

this paper, we study unobtrusive techniques for detecting leakage 

of a set of objects or records. If the distributor sees “enough 

evidence” that an agent leaked data, he may stop doing business 

with him, or may initiate legal proceedings. In this paper, we 

develop a model for assessing the “guilt” of agents. We also 

consider the option of adding “fake” objects to the distributed 

set. Such objects do not correspond to real entities but appear 

realistic to the agents. In a sense, the fake objects act as a type of 

watermark for the entire set, without modifying any individual 

members. If it turns out that an agent was given one or more fake 

objects that were leaked, then the distributor can be more 

confident that agent was guilty. One technique to protect the data 

from a possible untrusted CSP is for the data owner to encrypt 

the outsourced data [2],[3]. Flexible encryption schemes such as 

attribute based encryption (ABE) [4]-[6] can be used. ABE 

allows data to be encrypted using an access structure comprised 

of different attributes. For example, a file encrypted using the 

access structure {(α1 ∧ α2) ∨ α3} means that either a user with 

attributes α1 and α2, or a user with attribute α3, can decrypt the 

file. A user whose permission is revoked still decrypt data in the 

cloud. A naive solution is to let the data owner immediately re-

encrypt the data, so that the revoked users cannot decrypt the 

data using their old keys, while distributing the new keys to the 

remaining authorized users. This solution will lead to a 

performance bottleneck, especially when there are frequent user 

revocations.  An alternative solution is to apply the proxy re-

encryption (PRE) technique [7],[8]. This approach takes 

advantage of the abundant resources in a cloud by delegating the 

cloud to re-encrypt data, where cloud servers execute re-

encryption while receiving commands from the data owner.  

 
Fig. 1.1  A typical cloud environment 

As a distributed system, the cloud will experience failures 

common to such systems, such as server crashes and network 

outages. As a result, re-encryption commands sent by the data 

owner may not propagate to all of the servers in a timely fashion, 

thus creating security risks. 
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II. PROPOSED SYSTEM 

Our goal is to detect when the distributor’s sensitive data has 

been leaked by agents, and if possible to identify the agent that 

leaked the data. 

Perturbation is a very useful technique where the data is modified 

and made “less sensitive” before being handed to agents. We 

develop unobtrusive techniques for detecting leakage of a set of 

objects or records. In this section we develop a model for 

assessing the “guilt” of agents. We also present algorithms for 

distributing objects to agents, in a way that improves our chances 

of identifying a leaker. Finally, we also consider the option of 

adding “fake” objects to the distributed set. Such objects do not 

correspond to real entities but appear realistic to the agents. In a 

sense, the fake objects acts as a type of watermark for the entire 

set, without modifying any individual members. If it turns out an 

agent was given one or more fake objects that were leaked, then 

the distributor can be more confident that agent was guilty. We 

also propose a reliable re-encryption scheme in unreliable clouds 

(R3 scheme for short). R3 is a time-based re-encryption scheme, 

which allows each cloud server to automatically re-encrypt data 

based on its internal clock. The basic idea of the R3 scheme is to 

associate the data with an access control and an access time. 

Each user is issued keys associated with attributes and attribute 

effective times. The data can be decrypted by the users using the 

keys with attributes satisfying the access control, and attribute 

effective times satisfying the access time. Unlike the command-

driven re-encryption scheme, the data owner and the CSP share a 

secret key, with which each cloud server can re-encrypt data by 

updating the data access time according to its own internal clock. 

Even through the R3 scheme relies on time, it does not require 

perfect clock synchronization among cloud servers. Classical 

clock synchronization techniques that ensure loose clock 

synchronized in the cloud are sufficient. The main contributions 

are as follows 

 

1) We propose an automatic, time-based, proxy re-

encryption scheme suitable for cloud environments with 

unpredictable server crashes and network outages. 

2) We extend an ABE scheme by incorporating 

timestamps to perform proxy re-encryption. 

3) Our solution does not require perfect clock 

synchronization among all of the cloud servers to 

maintain correctness. 

  

III. IMPLEMENTATION OF CLOUD 

Implementation is the stage of the project when the 

theoretical design is turned out into a working system. 

Thus it can be considered to be the most critical stage in 

achieving a successful new system and in giving the user, 

confidence that the new system will work and be effective. 

The implementation stage involves careful planning, 

investigation of the existing system and it’s constraints on 

implementation, designing of methods to achieve 

changeover and evaluation of changeover methods. 

 

IV. DATA LEAKAGE DETECTION AND CLOUD MODULES 
Data leakage detection modules: 

1.Data Allocation Module: 

  The main focus of our project is the data allocation 

problem as how can the distributor “intelligently” give 

data to agents in order to improve the chances of detecting 

a guilty agent, Admin can send the files to the 

authenticated user, users can edit their account details etc. 

Agent views the secret key details through mail. In order 

to increase the chances of detecting agents that leak data. 

 

2. Fake Object Module: 

  The distributor creates and adds fake objects to the 

data that he distributes to agents. Fake objects are 

objects generated by the distributor in order to 

increase the chances of detecting agents that leak data. 

The distributor may be able to add fake objects to the 

distributed data in order to improve his effectiveness in 

detecting guilty agents. Our use of fake objects is 

inspired by the use of “trace” records in mailing lists. In 

case we give the wrong secret key to download the file, 

the duplicate file is opened, and that fake details also 

send the mail. Ex: The fake object details will display. 

 

3. Optimization Module: 

  The Optimization Module is the distributor’s data 

allocation to agents has one constraint and one 

objective. The agent’s constraint is to satisfy 

distributor’s requests, by providing them with the 

number of objects they request or with all available 

objects that satisfy their conditions. His objective is to 

be able to detect an agent who leaks any portion of his 

data. User can be able to lock and unlock the files for 

secure. 

 

4. Data Distributor: 

  A data distributor has given sensitive data to a set of 

supposedly trusted agents (third parties). Some of the 

data is leaked and found in an unauthorized place (e.g., 

on the web or somebody’s laptop). The distributor 

must assess the likelihood that the leaked data came 

from one or more agents, as opposed to having been 

independently gathered by other means. Admin can be 

able to view the which file is leaking and fake user’s 

details also. 

 

5.Image & Video Watermarking: 

  Watermarking is a technique used to hide data or 

identifying information within digital multimedia With 
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the advent of internet, creation and delivery of digital 

data (images, video and audio files) has grown many 

fold. With this, issues like protection of rights of the 

content and proving ownership arises. Digital image 

watermarking came as a technique and a tool to 

overcome shortcomings of current copyright laws for 

digital data . 

 

Cloud modules: 

1.Intuition: 

  The data owner will first generate a shared secret key 

to the CSP. Then, after the data owner encrypts each 

file with the appropriate attribute structure and time 

slice, the data owner uploads the file in the cloud. The 

CSP will replicate the file to various cloud servers. Each 

cloud server will have a copy of the shared secret key. 

 

 

2. Data owner initialization:  

  The data owner runs the Setup function to initiate the 

system. When the data owner wants to upload file F to 

the cloud server, it first defines an access control A for 

F, and then determines the current time slice TSi. 

Finally, it runs the Encrypt function with A and TSi to 

output the ciphertext. When the data owner wants to 

grant a set of attributes in a period of time to data user 

Alice, it runs the GenKeyfunction with attributes and 

effective times to generate keys for Alice. 

 

              3.Data user read data: 

  When data user Alice wants to access file F at TSi, she 

sends a read command R(F) to the cloud server, where 

F is the file name. On receiving the read command R(F), 

the cloud server runs the ReEncryptfunction to re-

encrypt the file with TSi. On receiving the ciphertext, 

Alice runs the Decrypt function using keys satisfying A 

and TSito recover F. 

 

4.Attribute based encryption (ABE): 

  ABE allows data to be encrypted using an access 

structure comprised of different attributes. Instead of 

specific decryption keys for specific files, users are 

issued attribute keys. Users must have the necessary 

attributes that satisfy the access structure in order to 

decrypt a file. 

 
 

V. GUI 

 

 

 

 

 

 

VI. DESIGN AND IMPLEMENTATION 

 

 

Fig 1.2 Flow chart 
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VII. CONCLUSION 

Finds the probability that an agent is responsible for a 

leak. We have shown that distributing objects properly can 

make a significant difference in identifying guilty agents, 

especially in cases where there is large overlap in the data 

that agents must receive. We proposed the R3 scheme, a 

new method for managing access control based on the 

cloud server’s internal clock. Our technique does not rely 

on the cloud to reliably propagate re-encryption 

commands to all servers to ensure access control 

correctness. We showed that our solutions remain secure 

without perfect clock synchronization so long as we can 

bound the time difference between the servers and the data 

owner. 
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Abstract- Scrofuloderma is a common type of cutaneous 

tuberculosis characterized by a bluish-red nodule overlying an 

infected lymph gland, bone or joint that breaks down to form an 

undermined ulcer with a granulating tissue at the base. 

Progression of the disease leads to irregular adherent masses, 

densely fibrous at some places while fluctuant and discharging at 

others. It heals with a characteristic puckered scarring at the site 

of infection. The disease is caused by Mycobacterium 

tuberculosis. Very few pediatric patients with scrofuloderma 

have been reported. Here we describe a case of scrofuloderma 

with spine and pulmonary involvement in a 11 year old child 

which has been rarely described in literature. 

 

Index Terms- Scrofuloderma, spinal tuberculosis, pulmonary TB  

 

I. INTRODUCTION 

hough, human disease with Mycobacterium tuberculosis and 

M. bovis usually spreads by droplets, and the portal of entry 

is often the respiratory tract, skin can also be involved 

primarily.
2,3

  

       Scrofuloderma, also called ‘tuberculosis colliquativa cutis’ is 

a common form of cutaneous tuberculosis affecting children and 

young adults in which there is breakdown of skin overlying a 

tuberculous focus in the lymph node, bone or joint.
1,4

 Initially, 

there are firm painless, subcutaneous nodules that gradually 

enlarge and suppurate.
1,3,4

 These lead to ulcers and sinus tracts 

with undermined edges and ultimately puckered scars.
1
  

       Diagnosis is usually performed by needle aspiration biopsy 

or excisional biopsy of the mass and the microbiological 

demonstration of stainable acid fast bacteria.
3
 PCR has a low 

sensitivity but high specificity.
5,6

 The best approach for treatment 

of this disorder is with conventional anti-tubercular drugs while 

people in close contact with the patient, such as family members, 

should undergo testing fortuberculosis.
3
  

       The role of surgery cannot be denied.
2
 The affected nodes 

can be treated with electrosurgery, cryosurgery and curettage 

with electrodessication as an adjunct measure, with 

pharmacological therapy as the primary method of treatment.
3
 

We report a case of scrofuloderma, with spinal and pulmonary 

involvement in our institute. 

 

II. CASE REPORT 

       A 11-year-old male child resident of chennai, presented in 

our paediatrics department with complaints of fever on and off 

for three months, and enlarged left  upper cervical and 

submandibular nodes with multiple discharging sinuses on his 

left axilla, left forearm and lower aspect of mid sternal region 

(Fig-1 & Fig-2)  for the last 2 months. Initially, the lesions 

started as papules that progressed to nodules and pustules leading 

to draining sinuses. He also had a history of low grade fever, 

associated with loss of weight and appetite. There was no history 

of trauma, cough, haemoptysis, or similar complaints among 

family members. The discharge from the lesions was initially 

serous and then purulent in nature. He had pain and tenderness in 

the lower mid sternal region. There was no history of contact 

with a tuberculosis patient and nothing was positive on systemic 

enquiry. His parents and sister, were all alive and healthy.  

       He belonged to a poor socioeconomic class. Physical 

examination revealed a undernourished child. Lymph nodes 

examination showed a palpable  matted left upper cervical nodes, 

left axillary node of significant size, with discharging sinus from 

it. There were no other significant nodes palpable.  

 

T  
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       There was difficulty in flexing his trunk and bending to 

reach for object on floor. No other joint involvement was noted. 

Respiratory system examination showed reduced air entry on left 

infra scapular and infra axillary area. No significant finding was 

noted in gastrointestinal, cardiovascular system. On laboratory 

investigations, the blood complete examination revealed TLC: 

10000/mm3, Hb: 12gm/dl, ESR: 50 mm. mantoux test was 

positive (23mm) and a microcytic hypochromic picture, while 

urine and stool examination had no abnormal finding. FNAC 

from left cervical lymph node showed AFB positivity (Fig-3). 

Skin biopsy of the lesion in the left forearm revealed non-

necrotising granulomatous inflammation. HIV screening was 

negative. Sputum for AFB was negative. Chest X-ray showed 

minimal pleural effusion left side (Fig-4). Chest and Abdominal 

ultrasonography revealed left sided minimal pleural effusion. 

MRI Spine revealed lesion involving C7 to D11 vertebrae with 

anterior wedge compression and collapse of D4 vetebra with 

marrow involvement, suggestive of Pott’s spine (Fig-5). 

Currently, the patient is on ATT treatment as per RNTCP-DOTS 

(category1) for past 1 month with clinical improvement. 

 

III. DISCUSSION 

       One-third of the world’s population is infected with M. 

tuberculosis and global burden of the disease continues to 

grow.
1,5,7

 The organism responsible for tuberculosis was 

identified more than 100 years ago while a BCG vaccine has 

been in use for over 60 years and chemotherapy for over 30 

years
.8
 Despite all these, the disease still remains a major 

international health problem.
3,5,7

 The reasons may be 

malnutrition, low socioeconomic conditions,crowded place and 

multidrug resistant strains of M. tuberculosis.
3,9

 In our case, 

lymph node enlargement with multiple draining sinuses, 

microbiological evidence of AFB, histopathology report,  and a 

good response to ATT favoured the diagnosis of scrofoluderma. 

The condition has to be differentiated from some other similar 

clinical entities. 

 

Differential diagnosis of discharging sinuses[
1-3,6,10

]  

 Atypical mycobacterial infection due to M. 

scrofulaceum and M. avium-intracellulare  

 Actinomycosis  

 Sporotrichosis  

 Botryomycosis  

 Nocardiosis 

 Syphilitic gumma 

 Hidradenitis suppurativa 

 

       There are only very few pediatric scrofuloderma cases 

reported in recent literatures. Since our child presented with 

Scrofuloderma with involvement of Spine and lung, and this 

being a rare association, this case is being published. 
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Abstract- In this present era, people live a very busy life. People 

in cities have irregular and long working times. In such a 

situation a person will always find ways of saving time. 

household chores are the ones that are most dreaded upon. And 

cleaning a home tops the list. 

       It is not only time consuming, but also its very tiring. 

Especially for working women it becomes difficult to handle 

both home and office work together. She has to do the household 

chores in the morning, go to work and do the works there and 

return home in the evening to again start her chores at home. 

Thus she lives a dual life. In this dual life, we thought of gifting 

her away of saving some of her precious time. 

       The requirement of a House Cleaning Robot is born. For 

saving time we needed an automatic system that cleans on its 

own without human interventions. Also, we did think about how 

to aid people with physical disabilities. Since we had to do this, 

we knew that we needed a cleaning system that could work in 

accordance to what we say, thus helping a physically disabled 

person. 

 

Index Terms- house cleaning robot, automatic system 

 

I. INTRODUCTION 

he house cleaning robot uses a microcontroller to detect 

obstacles and manipulates its direction as per the inputs from 

infrared sensors mounted in front, right and left of the robot or 

the digital signal processor. 

      The heart of the system is a microcontroller. It is 

programmed to accept inputs to sense obstacles around it and 

control the robot to avoid any collisions. There are 4 IR sensors 

used in this project- one at the front, and the remaining on the 

left, right and back of the robot to detect obstacles, if any. In case 

of an obstacle, or a potential collision, the microcontroller 

controls the wheels of the robot by a motor driver to avoid 

collision. The vacuum cleaner mounted on the robot performs the 

cleaning process
[1].

 

        Auto mode:  In this mode, the microcontroller is 

programmed in such a way that it takes the decision and changes 

the path of the robot as per the sensor inputs to avoid the 

obstacles. A timer is used to set the time limit for the cleaning 

process. 

 

II. SYSTEM BLOCK DIAGRAM 

 
Figure 1:  Block diagram of proposed design

[1] 

 

A.     BLOCK DIAGRAM EXPLANATION 

1) DC power unit 

     This block consists of a 12 V rechargeable battery and a 

voltage regulator. The LM7805 IC connected to the output of the 

battery, provides a constant output of 5V
[2]

 regardless of the load 

in the circuit. Thus the power requirements of the system are 

strictly met without putting the system at risk during high loads. 

2) Microcontroller 

     The microcontroller is the heart, which makes the system 

automatic. The microcontroller reads the signals from the IR 

sensors and the digital signal processor. It then processes this 

data and controls the movement of robot by giving signals to the 

motor driver. 

3)  IR sensors 

         An astable multivibrator, an IR LED and an IR sensor 

TSOP1738 constitutes the IR sensor block. Here we use four 

pairs of IR LED and sensor for the automatic operation of the 

House Cleaning Robot. The multivibrator is set to produce 

square wave oscillations at a frequency of 38 kHz
[2]

. The output 

of the multivibrator drives the IR LEDs. When an obstacle comes 

in front of the robot, the IR rays gets reflected from the obstacle 

and falls on the IR sensor, which turns the normally high output 

of sensor to off. It controls the movement of robot according to 

the output of the IR sensors. 

4)  Motor driver circuit 

T 
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       A motor driver is used to control the two geared DC motors. 

It can make a motor rotate in either clockwise direction or in 

anti-clockwise direction according to the control inputs given to 

it. The microcontroller provides the control signals to the motor 

driver IC according to the output of DSP in manual mode or IR 

sensors in automatic mode. 

 

III. FLOWCHART 

 

 

 
Figure 2:  Flowchart defining steps of the dataflow 

IV. TECHNOLOGICAL PRODUCT SURVEY 

A. DESCRIPTION 

       All Roomba models are disc-shaped, 34 cm (13") in 

diameter and less than 9 cm (3.5") high. A large contact-sensing 

mechanical bumper is mounted on the front half of the unit, with 

an omnidirectional infrared sensor at its top front center. A 

recessed carrying handle is fitted on the top of most units. 

       As of 2012, there have been four generations of Roomba 

units: the first-generation original models, the second-generation 

"Discovery" series, the third-generation 500 series and the 

fourth-generation 600/700 series. All utilize a pair of brushes, 

rotating in opposite directions, to pick up debris from the floor. 

In most models, the brushes are then followed by 

a squeegee vacuum, which directs the airflow through a narrow 

slit to increase its velocity in order to collect fine dust. A 

horizontally mounted "side spinner" brush on the right side of the 

unit sweeps against walls to reach debris not accessible by the 

main brushes and vacuum. In the first generation of robots, the 

dirty air passes through the fan before reaching the filter, while 

later models use a fan-bypass vacuum. 

         The Roomba is powered by removable nickel-metal 

hydride batteries (NiMH), which must be recharged regularly 

from a wall power adapter. Newer second and third generation 

models have a self-charging homebase which they automatically 

try to find at the end of cleaning session via infrared beacons. 

Charging on the homebase takes about three hours. 

Four infrared "cliff sensors" on the bottom of the Roomba 

prevent it from falling off ledges such as the top steps of 

stairways. Most second- and third-generation models have 

internal acoustic-based dirt sensors (The Dirt Detect Series 1 

Technology) that allow them to detect particularly dirty spots 

(zones having excess particulates) and focus on those areas 

accordingly. Fourth generation models have an optical sensor 

located in front of the vacuum bin (The Dirt Detect Series 2 

Technology) allowing Roomba to detect wider and smaller 

messes. Many second and third generation Roombas come 

packaged with IR (infrared) remote controls, allowing a human 

operator to "drive" the robot to areas to be specially cleaned. 

 

B. OPERATION 

         All Roomba models can be operated by manually carrying 

them to the room to be cleaned and pressing the appropriate 

button. Later models introduced several new operating modes. 

"Clean" mode is the normal cleaning program, starting in a spiral 

and then following a wall, until the room is determined to be 

clean. "Spot" mode cleans a small area, using an outward-then-

inward spiral. "Max" runs the standard cleaning algorithm until 

the battery is depleted. "Dock" mode, introduced with the third 

generation, instructs the robot to seek a self-charging homebase 

for recharging. The availability of the modes varies depending on 

model, generally with higher-end units having more features. 

         The robot's bumper prevents them from bumping into walls 

and furniture by reversing or changing path accordingly. The 

third- and fourth-generations, which move faster than previous 

models, have additional forward-looking infrared sensors in its 

bumper to detect obstacles. These slow down when nearing 

obstacles to reduce its force of impact (Light Touch 

Technology). Additionally, this technology is able to distinguish 

between soft and solid barriers. After a sufficient period of time 
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cleaning, the Roomba will either search for and dock with the 

homebase, or stop where it is. 

         The cleaning time depends on room size and, for newer 

models equipped with acoustic dirt sensors, volume of dirt. First-

generation models must be told the room size, while second- and 

third-generation models estimate room size by measuring the 

longest straight-line run they can perform without bumping into 

an object. When finished cleaning, or when the battery is nearly 

depleted, a second- or third-generation Roomba will try to return 

to a homebase if one is detected. A second-generation Roomba 

may also be used with the external Scheduler accessory, allowing 

cleaning to start automatically at the time of day and on days of 

the week that the owner desires. Most 500 Series robots support 

scheduling through buttons on the unit itself, and higher-end 

models allow the use of a RF remote to program schedules. 

         Unlike the Electrolux Trilobite vacuuming robots, 

Roombas do not map out the rooms they are cleaning. Instead, 

iRobot developed a technology called iAdapt Responsive 

Cleaning Technology.,Roombas rely on a few 

simple algorithms such as spiral cleaning (spiralling), room 

crossing, wall-following and random walk angle-changing after 

bumping into an object or wall. This design is based 

on MIT researcher and iRobot CTO Rodney Brooks' philosophy 

that robots should be like insects, equipped with simple control 

mechanisms tuned to their environments. The result is that 

although Roombas are effective at cleaning rooms, they take 

several times as long to do the job as a person would. The 

Roomba may cover some areas many times, and other areas only 

once or twice. The Virtual Wall accessories project infrared 

light beams which the Roomba will not cross. Newer model 

Scheduler Virtual Walls can be set up to turn on via IR at the 

same time a Roomba is activated. As Virtual Walls are battery-

powered, this is desirable to avoid wasting power projecting IR 

beams when not needed. 

         The Roomba is not designed for deep-pile carpet. Also, the 

first- and second-generation Roombas can get stuck on rug 

tassels and electrical cords. The third-generation is able to 

reverse its brushes to escape entangled cords and tassels. 

Additionally, all models are designed to be low enough to go 

under a bed or most other items of furniture. If at any time the 

unit senses that it has become stuck, no longer senses the floor 

beneath it, or it decides that it has worked its way into a narrow 

area from which it is unable to escape, it stops and sounds an 

error to help its owner find it. Early models use only flashing 

lights to indicate specific problems, while later models use voice 

synthesis to announce a problem and a suggested solution. 

         General maintenance of the Roomba consists of emptying 

the debris bin and cleaning the dust filter, as well as removing 

and cleaning the brushes. Excessive hair accumulation in the 

brush system can cause the brushes to stall, or overload the brush 

motor, damaging the unit. Lesser amounts of hair build-up will 

merely slow down the brushes, reducing cleaning effectiveness 

and battery life. Special "pet-friendly" options and models are 

available, which are supposed to be more resistant to hair build-

up, and easier to clean. 

 

C. BATTERY-LIFE AND RELIABILITY 

         Battery reliability is a frequently-mentioned complaint on 

the iRobot, Amazon, and other third-party customer review 

websites. Battery replacements from iRobot cost a significant 

fraction of the purchase price of a new Roomba, though 

compatible third-party batteries are available at a lower price. 

The iRobot customer support website offers advice on 

maximizing battery performance and longevity. All batteries will 

gradually lose energy capacity, resulting in shorter cleaning runs, 

eventually necessitating replacement. Roomba batteries are end 

user replaceable within minutes. 

         When a Roomba owner is absent for an extended period 

(such as a vacation or due to illness), automatically scheduled 

cleaning runs should be cancelled. For example, if it becomes 

entangled and stops with an error sound on an unattended 

session, the battery will remain deeply discharged for an 

extended period, often resulting in permanent damage to the 

battery. 

 

D. ACCESSORIES 

1) Easy Clean Brush — A brush that is designed 

specifically for cleaning pet hair, being easier to clean 

off (standard on models designated "for pets"). 

2) Remote Control — Allows the owner to remotely 

operate basic Roomba functions (works with all second- 

and third-generation Roombas).  

3) Wireless Command Center — Allows the owner to 

remotely operate most Roomba functions, including 

scheduling (works only with certain third-generation 

Roombas).  

4) iRobot Scheduler — Allows the owner to program the 

Roomba to clean at certain times automatically. The 

"Schedule Upgrade" accessory will also update a pre-

2.1 Roomba to the 2.1 software (for second-generation 

Roombas). 

5) Homebase — The Roomba automatically returns to and 

docks here for recharging (for second- and third-

generation Roombas). 

6) Virtual Wall — Used for keeping the Roomba out of 

designated areas.  

7) Virtual Wall Lighthouse — Functionality of Virtual 

Wall with an additional "Lighthouse" mode, which will 

contain Roomba in one room until the room is 

completely vacuumed before moving on to the next. As 

of 2012, iRobot has sold at least 5 different Virtual Wall 

designs, with different cases and capabilities.  

8) Virtual Wall Halo — Designates a circular zone 20" 

(50 cm) in diameter to protect small items, like pet 

water and feeding bowls, from being disturbed by a 

Roomba 

9) OSMO — A temporary dongle that attaches to the serial 

port on the Roomba to update a pre-2.1 Roomba's 

firmware to version 2.1; this also can correct the "circle 

dance" problem (for all second-generation Roombas). 

10) Advanced Power System (APS) Battery — Higher-

performance rechargeable battery for all models that 

holds enough power to clean for 200 minutes. 

11) Roomba Serial Control Interface (Roomba SCI) — 

Exposes all the functionalities and sensor information 

from the iRobot Roomba vacuum cleaner for external 

interfacing. Using the SCI, aroboticist can command 
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and control the Roomba by connecting to the 7-pin 

Mini-Din UART port. 

12) Roo series of accessories, by RoboDynamics 

a. RooTooth — A Bluetooth module that 

converts the Roomba to Bluetooth control from 

any bluetooth device. 

b. RooStick — Allows programming input 

through a USB interface. 

c. Roo232 — Allows programming input through 

a serial port connector. 

13) RoombaFX — A C# class by RoboDynamics that 

implements the entire Roomba SCI command set. 

Available on Source Forge for download and user 

contributions 

 

V. MODELS IN MARKET 

1) FIRST GENERATION 

         Introduced in 2002, the first-generation Roomba
[8]

 had 

three buttons for room size. The first-generation units comprise 

the original, silver-colored Roomba, the blue Roomba Pro, and 

the maroon Roomba Pro Elite. The latter two models included 

additional accessories, but all three use the same overall core 

robot and cleaning system. 

 

 
Figure 3: First generation Roomba 

 

2) 400 SERIES 

         The second-generation Roombas (dubbed "Discovery", 

later called "400 series") replaced their predecessors in July 

2004, adding a larger dust bin, better software that calculates 

room sizes, dirt detection and fast charging in the home base (or 

wall hanger in the case of the Discovery SE). All second-

generation Roombas are functionally identical, though some have 

more or fewer buttons, accessories, or different external 

designs
[9]

. Version "2.1" contained updated software and a new 

front wheel. Version "2.1" was issued in 2005, and the update 

was made available to existing units as well. The low-end models 

continued to be available after the introduction of the 500-series 

with new, three-digit model names. 

 
Figure 4: Second Generation Roomba 

 

         Roomba budget models (Dirt Dog and Model 401) have a 

simplified interface (a single "Clean" button) and lack some of 

the software-controlled flexibility of other versions. They are 

positioned to be less-expensive versions of the Roomba for first-

time purchasers. The Roomba Dirt Dog contains sweeping 

brushes and a larger dust bin, but lacks the vacuum motor. It uses 

the space that would be required for the vacuum for additional 

dust bin volume. It was designed for home shop or home garage 

environments.The Dirt Dog was discontinued in 2010. The 

Roomba Model 401 is similar but has a "standard" size dust bin 

and vacuum system. Budget models are upwards-compatible 

with the extended-life batteries, fast charger and schedulers of 

the 400 series. 

3) 500 SERIES 

         The third-generation 500 series Roomba was first 

introduced in August 2007, and features a forward-looking 

infrared sensor to detect obstacles and reduce speed, a "Dock" 

button and improved mechanical components & smoothness of 

operation.It also introduced customizable decorative face 

plates. The Roomba 530 came with two Virtual Walls and a 

recharging dock. 

4)   600 SERIES 

         The 500 series have been superseded by the 600 series in 

August 2012. All models come with the AeroVac bin and the 

Advanced Cleaning Head. 

5) 700 SERIES 

         In January 2011, iRobot announced the Roomba 700 Series 

robots. Although largely similar to the 500 series, the 700 series 

features a number of improvements. Among these are a more 

robust cleaning system, improved AeroVac bin with HEPA 

filter and improved battery life. 
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Figure 5: 700 series Roomba 

 

         Like the 500 series, the 700 series
[10]

 includes robots with 

different technologies and accessories. The Roomba 760 is the 

simplest of the robots, and Roomba 790 is the newest and most 

advanced with both scheduling and a large range of accessories 

including Lighthouses, Wireless Command Center and extra 

brushes and filters. Besides these two models, also Roomba 

770and 780 are available – both with scheduling, DirtDetect 2 

and full bin indicator. 

         The updated models started shipping in May 2011. 

 

VI. LIST OF MODELS 

A . 2002+ 

The first generation
[11]

: 

 Roomba (2002, improved in 2003, discontinued) 

 Roomba Pro (2003, discontinued) 

 Roomba Pro Elite, model # 3100, (2003, discontinued) 

         The first-generation Roombas have three buttons for room 

size. 

B. 2007+ 

 Roomba 510 

 Roomba 530 

 Roomba 532 (similar to a 530, with enhanced 

components for pets) 

 Roomba 535 (HSN Version) 

 Roomba 550 (Costco Version, 540 Costco Canada 

Version)
[33]

 

 Roomba 560 

 Roomba 562/564 (like a 560, with enhanced 

components for pets) 

 Roomba 570/571 

 Roomba 572 (like a 570, with enhanced components for 

pets, 572 Costco Canada Version) 

 Roomba 580/581 (580 released in August 2007) 

 Roomba 610 (Roomba PRO) 

 

C. 2012+ 

         The 500 series have been superseded by the 600 series in 

August 2012. All models come with the AeroVac bin and the 

Advanced Cleaning Head: 

 Roomba 620 - Basic model 

 Roomba 630 - Includes an Auto On virtual wall 

 Roomba 650 - Auto On virtual wall, scheduler. 

 Roomba 660 - Auto On virtual wall, scheduler, iAdapt. 

 

D. 2013+ 

         The 600 series now superseded by the 700 series which ran 

alongside the 600 series for a period of time in 2012. There are 

several models in the 700 series: 

 Roomba 760 - Base model 

 Roomba 770 - As 760 but includes - Dirt Detect Series 

2 Technology and Full Bin Detection 

 Roomba 780 - As 770 but includes - Room-to-room 

navigation, Capacitive Touch Control panel and Virtual 

Wall Lighthouses (which replace Auto Virtual Walls) 

 Roomba 790 - As 780 but includes - Wireless 

Command Center, 3 Virtual Wall Lighthouses and 

Storage Case 

 Roomba 880 - As 790 but includes - Batteries all 

included, 1 Xlife battery, 1 Extra HEPA filter, aerovac 

tube bin (which adds more into Roomba) 

 

VII. METHODOLOGY 

A) SPIRAL ALGORITHM 

         Spiral filling paths cover the area starting from the 

outside
[4]

 and going towards the centre. In figure 1 a typical 

spiral pattern is shown. In practically every environment a single 

spiral cannot cover the entire area and thus multiple spirals need 

to be made, requiring a procedure like backtracking (going back 

to places where the robot has been before, but where it found a 

way to go to a still uncovered area) to ensure complete coverage.  

         The backtracking spiral algorithm mentioned  is an 

example of an approximate cellular decomposition. In the 

algorithm is improved to also handle the covering of cells within 

this grid that are partially covered by an obstacle (BSA a coarse-

grain grid). 

 
Figure 6:  Spiral algorithm of movement

[5]
 

 
Figure 7:  Movement of an object in a spiral 
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         The robot has a circular shape and has a fixed maximum 

speed. The robot is capable of moving in straight lines and can 

turn while staying at the same location. Since some of the current 

randomly moving cleaning robots also meet these specifications, 

the technology for creating such a robot is readily available. For 

calculating the covered area we assume that the robot can clean a 

circular area around its centre. We call this radius the cleaning 

radius. In this paper the robots cleaning radius is set to 80% of its 

radius.The robot can receive sensory data by using an infrared 

range finder. The robot is able to rotate the infrared range finder 

with a constant velocity relative to its torso. 

B)  CLEANING AND OBJECT SENSING 

         While bot is cleaning, it avoids steps (or any other kind of 

drop-off) using four infrared sensors on the front underside of the 

unit. These cliff sensors constantly send out infrared signals, and 

bot expects them to immediately bounce back. If it's approaching 

a cliff, the signals all of a sudden get lost. This is how bot knows 

to head the other way. When bot knocks into something, its 

bumper retracts, activating mechanical object sensors that tell bot 

it has encountered an obstacle. It then performs (and repeats) the 

sequential actions of backing up, rotating and moving forward 

until it finds a clear path. 

          Another infrared sensor, which is called a wall sensor, is 

located on the right side of the bumper and lets bot follow very 

closely along walls and around objects (like furniture) without 

touching them. This means it can clean pretty close up to these 

obstacles without bumping into them. 

           Bot starts cleaning in an outward-moving spiral and then 

heads for the perimeter of the room. Once it hits an obstacle, it 

believes it has reached the perimeter of the room. It then cleans 

along the "perimeter" until it hits another obstacle, at which point 

it cleans around it, finds a clear path and proceeds to traverse the 

room between objects like walls and furniture until the allotted 

cleaning time is up. The idea appears to be that if it cleans for a 

certain amount of time, it'll cover the whole floor, but whether it 

actually achieves complete floor coverage is pretty much hit or 

miss. 

C) APPLICATIONS 

         1) Home automation is one domain that has been target of 

all robotics companies, large and small. Soon a time could come 

when you clean your home using a robot just like the one we've 

given life here. These could make the tiresome task of cleaning 

all those rooms, into a few minutes work. Cleaning your home 

would no longer be the same. 

         2) The robotic cleaner enhances the technology of cleaning 

and can be further used to integrate features of fast and effective 

cleaner by different other methods. As we can observe that 

development of comfort systems has found a new market for 

themselves and if these systems can be remotely operated, i.e. in 

the click of just one single button we have an entire smart home 

for us. 

         3) Gadgets like these prove instrumental in designing 

homes having all the facilities, and with the inclusion of more 

and more features like that, a new sound picture of future begins 

to develop. 

         4) Places like hospitals, restaurants and retirement homes 

can take the advantage of these devices where not much dirt is 

accumulated and can be cleaned easily with these devices.  

 

VIII. FUTURE SCOPE 

         As we mentioned in the objectives of this survey, we were 

able to demonstrate the intended application of the system. This 

concept has proven to be an efficient way of saving time and 

helping physically disabled people. 

         This system is especially beneficial to working women. As 

specified the user can switch on the device and go for any other 

work and the robot will automatically clean the floor by detecting 

and avoiding the obstacles on its way. As the device has a 

manual mode, the user can also control the robot as per his/her 

wish. 

         The microcontroller can be easily used to modify and 

enhance the various capabilities of any bot, evolving its 

capabilities to explore new pathways of working efficiently. 

            Sensors, IR and bump, are effective in movement of bot 

around cliff and boundaries of the room. These sensors, with, 

greater resolution can give the correctness of movement to 

degrees which lead to smooth cleaning of the room. 

         With advancement in manufacturing technology and 

computational speed of microprocessors, a swarm of cleaner 

robot can perform the above mentioned actions. Companies are 

now releasing scrubber versions of the same breed of domestic 

robots which can work in tandem if synchronized correctly 

         GSM modules can be added to the domestic robots making 

them easy to operate and accessible from any part of the world. 

The technology seems a bit farfetched and difficult to implement 

on a great technological level, but the advent of these ideas can 

lead to a breakthrough in modern domestic robot industry. 
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Abstract- The research article is an outcome of a survey 

undertaken among the students after joining anthropological 

course. The core objective of the research is to understand the 

views of students towards the importance of anthropology and its 

application in the human welfare and planning the societal 

development. The various important findings were analyzed and 

highlighted in this article. It discussed in detail the various 

branches of Anthropology along with its importance. The 

findings include the various inputs of the students on why should 

be study Anthropology. The survey also took into account on the 

realization of the students on the importance of the discipline 

after studying anthropology. 

 

Index Terms- Anthropology, Holistic, Mankind, Societies, 

Population 

 

I. INTRODUCTION 

nthropology seeks to understand humankind in totality. The 

root word Anthropology is derived from Anthropos” 

meaning ‘man’ and “logos” meaning studies. This etymological 

meaning is a sufficiently accurate definition of the scope of the 

subject. There are lots of areas of study under the subject title 

“anthropology” but the one field that forms the most intriguing 

part of anthropological studies is to understand who we are and 

what frames our culture in which we live and how we interact 

with other human cultures which happens to be different from 

ours.  

       Anthropology not only deals with various aspects of culture, 

but it also explores the variety of other dimensions to which 

human beings which are closely associated. Anthropology 

includes four main sub-disciplines or sub-fields and they are 

physical or biological anthropology, socio-cultural anthropology, 

archaeological anthropology and linguistic anthropology (Jha. 

M., 1994). The subject encompasses almost everything related to 

human beings within any context. The study is very vast and 

practically any area where there is a sign of human invasion is of 

interest to an anthropologist. In the earlier days anthropology was 

more or less understood as the study of primitive and simple 

societies living in exotic and typical areas of the world. But today 

its application in complex and modern societies is well 

established and anthropologists work in alliance with 

governmental and non-governmental organizations for planning 

of policies that fit the requirements of the general mass. Some of 

the evolving areas under anthropology which have gained a good 

reputation in human studies in recent decades are as follows. 

       Thus anthropology is a discipline that study humankind in 

holistic manner and it is so important that the discipline needs to 

be incorporated to every student.  

 

II. MATERIAL AND METHODS 

       The current research article is an outcome of a survey 

conducted among the 100 students of anthropology of both post-

graduate and undergraduate courses in Amity University; Noida, 

Uttar Pradesh. Among the 100 students 44 were males and rest 

56 were females. Out of the total students 70 were of 

undergraduate course and rest 30 were enrolled in postgraduate 

course. Most of the postgraduate students had studied 

anthropology before joining the current course unlike 

undergraduates who were introduced to the discipline for the first 

time. The survey is conducted by employing a well documented 

questionnaire. The questionnaire was designed in such a way that 

the core objectives of the research can be achieved with ease and 

competency. The questionnaire used in the research is enclosed 

as annexure I. 

       Prior due permission was taken from the concerned higher 

authority and the students were informed that this survey was a 

voluntary and no compulsion to anyone. The respondents were 

also informed that the exercise was purely for literature and 

awareness survey. 

 

III. RESULT AND DISCUSSION  

Physical Anthropology 

       Physical anthropology which is also popularly called as 

biological anthropology is a sub-branch of anthropology which 

analyses the physical and biological facets of humankind from 

comparative, ecological and evolutionary vistas. In earlier 

periods observation on skeleton and living population of man and 

his near relatives was through application of relatively simple 

statistical analyses. But today the study of physical anthropology 

has become immensely diverse. It has come a long way from the 

study of primates with the help of fossils and skull findings. 

Primate classification on the basis of fossil evidence is vital to 

know hominid tree and to know our history on this planet. Other 

concerns like evolution of the human species and extinction and 

the mutation of related species (Das. B.M., 1997). Methods of 

study used by physical anthropologist are highly scientific and 

allow comparative analysis. Other sub-disciplines of physical 

anthropology include the forensic anthropology which deals with 

crime scene investigation and finding the cause and time of 

death. A well trained forensic anthropologist can tell the cause of 

death even by looking at the skeletal remains. Archaeological 
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anthropology is also a part of physical anthropology which deals 

with the origin and development of human species and its 

material manifestation in the form of material culture. 

Archaeology is clearly devoted to diachronic studies i.e., it deals 

with the ancient societies and cultures. It tries to reconstruct the 

cultural forms of the past and to trace their growth and 

development in time. 

 

Socio-Cultural anthropology 

       Social Anthropology is the study of humankind in terms of 

who we are and what our social and cultural existence means. 

Both the diversity amongst people and the common responses to 

the challenges of being human are in continuous focus. This 

means that what one regards as commonplace and that which is 

seen as extraordinary is turned around. Social Anthropology 

makes the strange familiar and the familiar strange by 

investigating the reasons for behavior and shared meanings of all 

people, including ourselves (Majumdar. T.N., 2004) 

       Social Anthropology builds on the natural curiosity we all 

have about what it means to be human. It tries to overcome our 

stereotypes about other people who appear strange to us, by 

studying the way they experience and perceive life from their 

own perspectives. As it a study of all the aspects of human 

culture it also includes the study of cultural traits like language 

which forms a separate sub-discipline of linguistic anthropology 

which studies all the aspects of language which includes its 

origin, expansion and evolution (Tylor, E.B., 1929). 

 

Applied Anthropology 

       Applied or practicing anthropology refers to the application 

of the anthropological data, perspectives, theory and methods to 

identify asses and solve contemporary social problems. In most 

general sense, applied anthropology includes any use of the 

knowledge and/or technique of the four sub-fields to identify, 

assess and solve practical problems. It many applications, and 

this is why , more and more anthropologists from the four sub-

fields now work in such”applied” areas as public health, family 

planning and economic development (Sharma.R.N.,1999) 

       The study conducted among the students gave a vibrant 

account of anthropology and what it means according to their 

own understanding and definitions. The study revealed the 

experience and out of the context approach of students which 

they gained through their academic training and life experiences. 

Majority of the students gave some out of the text answers which 

were based on real life experiences and analyses which they have 

done on the basis of their anthropological knowledge.  

       Apart from the major branches discussed as per the findings, 

anthropology is a discipline which is related to almost every field 

that study human beings. Thus anthropology is closely related to 

sociology, psychology, political science, geography, economics 

etc 

 

IV. CONCLUSION 

       The study among the students gave a complete description of 

anthropology as a discipline and its importance to understand 

human kind from every perspective such as human biology or 

human as social beings. The survey was found that the students 

were well informed and interested in the subject which made 

them choose anthropology out of various other popular 

disciplines. Most of the students were not having any 

anthropological or social sciences background in their families 

and in their friend circle. It was just the zeal to study humankind 

which made them closer to the subject. However, still others 

have joined the course randomly without any prior knowledge 

and interest as they find it an important subject for civil services 

examinations. But with the course of time they felt interested in 

the subject. Students were constantly involved and frequently 

visited field for practical application of their knowledge. Out of 

the total students who were studied 65 were interested in social 

anthropology while rest 35 was having an interest in physical 

anthropology. Out of these 35 students 15 students were 

interested in archaeological anthropology and 20 students 

showed interest in medical and forensic anthropology. 

       Other challenging findings include that out of all the 

sciences which study various aspects of humankind, 

anthropology comes nearest to being total study of mankind. 

Anthropology studies man’s past, present and also gives an 

insight of our near future as of how we are constructing our 

society and what are the cultural norms that will eventually 

decide the future of mankind. The unique feature of anthropology 

is its holistic approach of viewing human being at its broadest 

context possible, as biological as well as cultural being. The 

research gives the knowledge of the status of anthropology in the 

minds of students of the discipline and how they perceive what 

they study.  

       Students personally felt that they can contribute well to the 

society by studying anthropology as a subject, as it focuses on 

every aspect of humankind. Almost all students were satisfied 

with the course structure and subject as a whole. Students 

defined anthropology very compassionately including all its 

branches and sub branches and they felt they can easily be 

employed in a variety of fields as the subject is quite diverse and 

covers a lot of area. One more fact about employment is that the 

subject is related to so many subjects and this holistic approach 

provides a good competency for employment. 
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ANNEXURE 1 

AMITY INSTITUTE OF ANTHROPOLOGY 

QUESTIONNAIRE 

1. Name: 

2. Age: 

3. Sex: 

4. Place of origin: 

5. Education: 

6. Occupation: 

7. Family income: 

8. Community: 

9. Family type:  Nuclear         Joint   

10. Email: 

11. Define anthropology in your own words? 

12. What made you join this course? 

13. Why according to you is anthropology is important? 

14. What are the major branches and fields of anthropology? 

15. What contribution you can make to society after completing this course? 

16. What are the different areas in which anthropologists can be employed? 

17. Do you have studied anthropology as a subject before joining this course? Yes        No  

18. What is the area of anthropology in which you are most interested? 

19. If there is any one in your family who has anthropology or any other social sciences background? Yes       No  

20. Do you feel satisfied with your subject? Yes       No  

21. Why should people study anthropology? 
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Abstract- Most population of India has been using the herbal 

medicine since time immemorial and medicinal plants are not 

only the source of herbal medicines but also plays major role in 

pharmaceutical industry.  Keeping in view the importance 

medicinal plants and increasing demand of herbal medicines, the 

present study has been carried out in different areas of tehsil 

Joginder Nagar during April 2012 to December 2013, because 

tehsil Joginder Nagar is repository of medicinal important floral 

diversity due to suitable environmental conditions.  India has six 

recognized systems of medicine (Ayurveda, Siddha, Unani, 

Yoga, Naturopathy and Homoeopathy). Maximum rural and 

some urban population are dependent for their health care on 

Unani system of Medicine due to low cost and safe health care 

solution. Total 83 species belonging to 58 families and 79 genera 

were recorded from the study areas. All plant species are 

provided along with their Botanical name, Family name, Local 

name, Ayurvedic name and part used. A checklist has been 

prepared after comparing with the existing literature of Unani 

System of Medicine and especially with the list of medicinal 

plant used in Unani System of Medicine for abortifacient, 

emmenagogues, stimulant and depressant action on uterine 

muscle given in Hamdard Pharmacopoeia of Eastern Medicine. 

 

Index Terms- Medicinal plant, Indian System of Medicine, 

Abortifacient, Emmenagogues and Families. 

 

I. INTRODUCTION 

lants are one of the most important sources of medicines and 

offer low cost and safe health care solutions. In India more 

than 15,000 plant species have been recorded by Botanical 

Survey of India, of which about 7,500 species have been used for 

medicinal purposes (Mazid et.al, 2012). India is the largest 

producer of medicinal herbs and is called as botanical garden of 

the world and it has six recognized systems of medicine i.e. 

Ayurveda, Siddha, Unani, Yoga, Naturopathy and Homoeopathy. 

Plants are also used in the number of modern medicines 

(Ravishankar & Shukla, 2007).  

       The Unani system of medicine originated in Greece and 

believed to have been established by Hippocrates (460-377 BC). 

Hippocrates is known as the father of this system of medicine. 

This system of medicine has been introduced by the Arabs in 

India. India has rich wealth of important medicinal flora due to 

variable climatic conditions. Unani system of medicine is 

practiced India, Pakistan, Bangladesh and Srilanka. Maximum 

rural and some urban population are dependent for their health 

care on Unani system of Medicine.  According to the principles 

of Unani medicine, disease is a natural process and its symptoms 

are the reactions of the body to the disease.  Unani medicine is 

based on the ‘Humoral Theory’. Body obtains their nourishment 

from four humors i.e blood, phlegm, black bile and yellow bile. 

Disease occurs whenever the balance of humors is disturbed. In 

Unani medicine, single drugs or their combinations in raw forms 

are preferred over compound formulations. The naturally 

occurring drugs used in this system are usually free from any 

side effects (Anonymous, 1998; Ravishankar & Shukla, 2007).  

Himachal Pradesh is situated in the Western Himalaya region 

and having a variety of medicinal plants in wild states due to 

favourable environmental conditions. The present study was 

undertaken to collect and making permanent record of 

medicinally important floristic diversity of tehsil Joginder Nagar, 

District Mandi of Himachal Pradesh. It is situated between 31° 

50' N and 76° 45' E and bears the richest and most varied flora 

due to variable altitudinal and climatic conditions. Maximum 

people of rural areas depend on forest for their livelihood and 

numbers of people also use various plants for their health care. 

About 27% populations depend on forest for their livelihoods in 

India (Anonymous, 2006).  Various such types of studies has 

been carried out on diversity of medicinal and aromatic plants in 

different regions of Himachal Pradesh [Ahluwalia, 1952; 

Rastogi, 1960; Sood, et. Al, 2009; Uniyal and Chauhan, 1971], 

but many biodiversity rich areas are still unexplored. Keeping in 

view the importance of phytodiversity and demands of medicinal 

plant in the pharmaceutical industries and especially in the Indian 

system of Medicine, this study was carried out in order to 

conserve the knowledge about medicinal plants of tehsil Joginder 

Nagar. 

 

II. MATERIAL AND METHODS 

       The field trips were arranged during the period of April 2012 

to December 2013 in different areas of Tehsil Joginder Nagar. 

The plant specimens collected during field visits were pressed 

and dried using blotting papers for about two to three weeks at 

room temperature. The collected plant specimens were dipped in 

the solution of 2% mercuric chloride for 15-20 minutes in order 

to provide protection against insects and fungal attack. After 

poisoning, the plants were mounted on the herbarium sheets. The 

collected specimens were identified with the help of the various 

flora and books (Sood et. al, 2009; Polunin and Stainton, 1984 

and Chatterjee and Pakrashi, 1991) and carefully matched with 

the specimens kept at herbarium of Botanical Survey of India, 

Dehradun. All the plant specimens were arranged alphabetically 

and enumerated along with their Botanical name, Family name, 

Local name, Unani name. A checklist has been prepared after 

comparing with the existing literature of Unani System of 

Medicine and especially with the list of medicinal plant used in 

Unani System of Medicine for abortifacient, emmenagogues, 

P  
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stimulant and depressant action on uterine muscle (Anonymous, 

1997). 

 

III. RESULTS AND DISCUSSIONS 

       The present study records 83 plant species of 79 genus and 

58 families belonging to three distinct taxonomic groups i.e. 

angiosperms, gymnosperms and pteridophytes. Out of these 58 

families, 55 belong to angiosperms, 2 belong to gymnosperms 

and only one to pteridophytes. Among the dominant families, 

Fabaceae  represented with maximum number of species i.e. 6; 

followed by Asteraceae and Apocynaceae with 4 species each; 

Euphorbiaceae, Lamiaceae and Oleaceae with 3 species each; 

Alliaceae,  Apiaceae, Cucurbitaceae, Lauraceae, Malvaceae, 

Rosaceae, Rubiaceae and Solanaceae  with two species each and 

remaining 44 families were with single species only (Fig. 1). 

       All plant specimens were collected from the area of tehsil 

Joginder Nagar. All plant species were provided with Botanical 

name, Family name, local name and Unani name (Table-1). An 

analysis of the species shows that (80 species) 96.39 % 

angiosperms, (2 species) 2.41% gymnosperms and (one species) 

1.20 % pteridophytes (Fig. 2). Out of 55 families of angiosperms 

47 (71 species) were Dicotyledons and 8 (9 species) were 

Monocotyledons.  

       These 83 medicinal plant species were used in Unani System 

of Medicines in curing gynological disorders of which 22 plant 

species were used for abortifacient, 56 for emmenagogues, 4 

species having stimulant action on uterine muscles and 13 

species having depressant action on uterine muscles (Fig. 3). 

Aristolochia indica, Artemisia vulgaris, Cannabis sativa, Carica 

papaya, Celastrus paniculatus and Momordica charantia were 

used for abortifacient and emmenogogues; Berberis aristata, 

Butea monosperma, Hibiscus rosa-sinensis and Saraca asoca 

were used for emmenagogues and also have depressant action on 

uterine muscles; Allium sativum, Cinnamomum zeylanicum and 

Sesamum orientale  were used for emmenagogues and have 

stimulant action on the uterine muscles;  Punica granatum were 

used for abortifacient and also have depressant action on the 

uterine muscles (Anonymous, 1997).  

       Plant diversity is one of the major resources that fulfill the 

needs of human beings i.e food, fodder, fibers and medicines etc. 

Almost 70% of modern medicines in India are derived from wild  

sources. According to WHO, 80% of the world population 

depends on herbal medicines for their health care, especially in 

developing countries (Verma & Singh, 2008) and utilization of 

herbal medicines is increasing in developed countries also. 

Natural phyto-diversity is under various threats due to over 

exploitation, urbanization, habitat destruction, increased demand 

of herbal material in pharmaceutical industries and climate 

changes. Various studies has been carried out on phyto-diversity 

of Himachal Pradesh [Hooker (1872-1897); Collet (1902)] and 

on diversity of medicinal and aromatic plants in different regions 

of Himachal Pradesh [Ahluwalia, 1952; Sood, et.al, 2009; Uniyal 

and Chauhan, 1971], but many biodiversity rich areas are still 

unexplored including tehsil Joginder Nagar. The selected study 

area shows great medicinal important floral diversity due to 

suitable climatic conditions. So there is need to explore, 

document and conserve the natural diversity, because large 

proportions of the world’s population depends on herbal 

medicine for their health care.  

 

IV. CONCLUSION 

       During the course of study, 83 plant species belonging to 58 

families were recorded. Out of 55 families of angiosperms 47(71 

species) were Dicotyledons and 8 (9 species) Monocotyledons. 

Plant diversity is one of the major resources that fulfill the needs 

of human beings. People of rural areas totally depend on 

biodiversity for their food, fuel, fodder, timber, medicines and 

other purposes. According to WHO, 80% of the world population 

depends on herbal medicines for their health care, especially in 

developing countries (Verma & Singh, 2008).  The floral 

diversity is under various threats due to over exploitation and 

increased demand of herbal raw material in pharmaceutical 

industrialization, habitat destruction and climate changes. The 

selected study area shows great medicinal important floral 

diversity. So, there is need to explore and collect the information 

of medicinal important floristic diversity of unexplored areas to 

conserve natural resources for coming generations. 
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Fig.1. Distribution of families with number of species. 

 

 

 
Fig.2. Taxonomic group with number of families. 
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Fig. 3. Number of plants used for different gynological disorders. 
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Table. 1. List of medicinal plant used in Unani for gynological disorders 

 

S.N. Botanical Name Family Local Name Unani Name Abortifacient Emmenagogues Stimulant action 

on uterine 

muscles 

Depressant 

action on 

uterine muscles 

1 Abroma augusta Linn. Sterculiaceae Ulatkambal, 

Olatkambal 

Ulatkambal - + - - 

2 Abrus precatorius Linn. Papilionaceae; 

Fabaceae 

Rati Ghongchi + - - - 

3 Achillea millefolium Linn. Asteraceae Kashmiri 

akarkara 

Biranjasif - + - - 

4 Achyranthes aspera Linn. Amaranthaceae 

 

Puthkanda Chirchita 

(Latjira) 

+ - - - 

5 Acorus calamus Linn. 

 

Araceae 

 

Bare, Bach Bach - + - - 

6 Adhatoda vasica Nees 

 

Acanthaceae Bansa, 

Basti, 

Basunti, 

Bansa - + - - 

7 Adiantum capillus-veneris 

Linn. 

Adiantaceae 

 

Hansraj or 

Hanspadi, 

Hansraj 

(Sassia) 

- + - - 

8 Agave americana Linn. Agavaceae Ramban Jungli  kanwar - + - - 

9 Allium cepa Linn. 

 

Liliaceae; 

Alliaceae 

Piyaz 

 

Piyaz - + - - 

10 Allium sativum Linn. Alliaceae Lasun, Lasan Lehsun - + + - 

11 Aloe barbadensis Mill. Liliaceae Kawar, 

Ghi-Kawar 

Gheekwar - + - - 

12 Alstonia scholaris R. Br. Apocynaceae Saptaparni Satveni - + - - 

13 Aristolochia indica Linn. Aristolochiaceae Isharmul Zarawande Hindi, 

Isharmul 

+ + - - 

14 Artemisia vulgaris Linn. Asteraceae Nagdamani Nagadamni + + - - 

15 Berberis aristata DC. Berberidaceae Kashmal, Panjolu Darhald, Zarishk - + - + 

16 Bombax ceiba Linn. Bombacaceae Semal, Simbal Tukhm-e-Sambhalu - - - + 

17 Butea monosperma(Lam.) 

Kuntze 

Papilionaceae; 

Fabaceae 

Palas Dhak, 

Chunnia Gond 

- + - + 

18 Cannabis sativa Linn. 

 

Cannabinaceae Bhang Bhang + + - - 

19 Carica papaya Linn. Caricaceae Papita, Papeeta Papeeta + + - - 

20 Cedrela toona Roxb. Meliaceae Tunni Khursing - + - - 

21 Celastrus paniculatus Willd. Celastraceae Malkangani Mal Kangni + + - - 

22 Centella asiatica (Linn.) Urban Apiaceae Mindkali, 

Brahami 

Kula Kudi - + - - 

23 Cinnamomum camphora 

(Linn.) Nees & Eberm. 

Lauraceae 

 

 

Kapur 

 

Kafur - - + - 

24 Cinnamomum zeylanicum Lauraceae Dalchini Darchini, - + + - 
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Breyn. Taj Qalmi 

25 Cissampelos pareira Linn. Menispermaceae Bhatindu Akanadi - + - - 

26 Crinum asiaticum Linn. Amaryllidaceae Sukhdarshan Pindar, Sukhdarshan - + - - 

27 Curcuma longa Linn. Zingiberaceae Haldi Haldi - + - - 

28 Cuscuta reflexa Roxb. Cuscutaceae Akashbel, 

Amarbel 

Kasoos + - - - 

29 Cyperus scariosus R. Br. Cyperaceae Nagarmotha Nagarmotha - + - - 

30 Dalbergia sissoo Roxb. Papilionaceae; 

Fabaceae 

Shisham, Tali Seesham + - - - 

31 Dolichos lablab Linn. Papilionaceae; 

Fabaceae 

Sem Sem - + - - 

32 Euphorbia hirta Linn. Euphorbiaceae Dudhli, Dudhi Dudhi - - - + 

33 Ficus benghalensis Linn. Moraceae Bargad Kesha-e-Bargad - - - + 

34 Foeniculum vulgare Mill. Apiaceae Saunf Bari Saunf - + - - 

35 Helianthus annuus Linn. Asteraceae Surajmukhi Suraj Mukhi - + - - 

36 Hibiscus rosa-sinensis Linn. 

 

Malvaceae China Rose, Japa 

 

Gurhal - + - + 

37 Hypericum perforatum Linn. Hypericaceae Bassant Dadi - + - - 

38 Jasminum grandiflorum Linn. 

 

Oleaceae Malti, Chameli, 

Jati 

Motia - + - - 

39 Jasminum multiflorum 

(Burm.f.) Andr. 

Oleaceae Chameli Kundphal + - - - 

40 Jasminum sambac (Linn.) Ait. Oleaceae Banmallika Mogra - + - - 

41 Linum usitatissimum Linn. Linaceae Alsi Alsi - + - - 

42 Luffa acutangula (Linn.) Roxb. Cucurbitaceae Kali Tori, 

Jhinga Tori 

Torai, Vachi, 

Perungacha 

+ - - - 

43 Mirabilis jalapa Linn. Nyctaginaceae Gulabansh Gul-e-Abbas - - - + 

44 Momordica charantia Linn. Cucurbitaceae Karela Karela + + - - 

45 Moringa oleifera Lam. Moringaceae Sunaney Sahanjana + - - - 

46 Mucuna prurita  Hook. Papilionaceae; 

Fabaceae 

Kaunch bel Kiwach - + - - 

47 Nerium indicum Mill. Apocynaceae Kaner Kaner + - - - 

48 Ocimum basilicum Linn. 

 

Lamiaceae Bhabri Tulsi - + - - 

49 Origanum vulgare Linn. Lamiaceae Basla-ghas Mirzanjosha - + - - 

50 Papaver somniferum Linn. Papaveraceae Afim Tukhm-e-

Khashkhash 

    

51 Phyllantus urinaria Linn. 

 

Euphorbiaceae Bhumi-amla, 

Bumi-amla 

Hazarmani - + - - 

52 Pinus roxburghii  Sarg. Pinaceae Chil, Chir, Cheel 

 

Chir - + - - 

53 Piper longum Linn. Piperaceae Magha Pipal - + - - 

54 Plantago major Linn. Plantaginaceae 

 

Isafghol Bartang     
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55 Plumbago zeylanica Linn. 

 

Plumbaginaceae Chitrak Chitra + - - - 

56 Polygonum hydropiper Linn. Polygonaceae Ghaniri Packarmul - + - - 

57 Prunus persica Betsch Rosaceae Aru, Adu Aaru - + - - 

58 Punica granatum Linn. 

 

Punicaceae Daadu, Anar Anar + - - + 

59 Randia dumetorum Poir. Rubiaceae Rada Mainphal + - - - 

60 Ranunculus sceleratus Linn. Ranunculaceae Jaldhania Kabikaj - + - - 

61 Raphanus sativus Linn. Brassicaceae Muli Muli - + - - 

62 Rauwolfia serpentina Benth. ex 

Kurz 

Apocynaceae Sarpagandha Asrol + - - - 

63 Ricinus communis Linn. Euphorbiaceae Arand, Erna Arand - + - - 

64 Rosa damascena Mill. Rosaceae Gulab Zar-e-ward - - - + 

65 Rubia cordifolia Linn. 

 

Rubiaceae 

 

Manjith, Majit Majeeth - + - - 

66 Saraca asoca (Roxb.) De Wilde 

 

Caesalpiniaceae Asoka Ashok - + - + 

67 Sesamum orientale  Linn. Pedaliaceae Til Til - + + - 

68 Siegesbeckia orientalis Linn. Asteraceae Teenpathi, 

Kanumuchi 

Katampam - + - - 

69 Solanum nigrum Linn. 

 

Solanaceae Makoya, Makoi 

 

Mako + - - - 

70 Symplocos racemosa Roxb. Symplocaceae Lodhra Lodh Pathani - - - + 

71 Taxus baccata Linn. Taxaceae Rakhal Birmi - + - - 

72 Terminalia arjuna (Roxb.) 

Wight & Arn. 

Combretaceae Arjun Arjun - - - + 

73 Thevetia neriifolia Juss. ex 

Steud. 

Apocynaceae Kaner Pila Kanner + - - - 

74 Thymus serphyllum Linn. Lamiaceae Banajwain, 

Banajown 

Hasha - + - - 

75 Trigonella foenum-graecum 

Linn. 

Papilionaceae; 

Fabaceae 

Methi Methi - + - - 

76 Urena lobata Linn. Malvaceae Van -bhenda Pivan + - - - 

77 Urtica dioica Linn. Urticaceae Bichhu booti Bichu - + - - 

78 Valeriana wallichii DC. Valerianaceae Mushkbala, 

Sugandhbala 

Mushki Wali, 

Asarun 

- + - - 

79 Vetiveria zizanioides (Linn.) 

Nash 

Poaceae Khas-khas Khas - + - - 

80 Vitex negundo Linn. Verbenaceae Banaha, Bana, 

Suro 

Sambhalu - + - - 

81 Vitis vinifera Linn. Vitaceae 

 

Angur Kishmish - + - - 

82 Withania somnifera Dunal 

 

Solanaceae 

 

Asgandh Asgand + - - - 
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83 Woodfordia fruticosa Kurz Lythraceae Dhataki Gil-e-Makhtom - - - + 
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Abstract- Yogurt or yoghurt is one of the most popular fermented 

dairy products worldwide which has great consumer 

acceptability due to its health benefits other than its basic 

nutrition. In general, yogurt is considered as a nutrition-dense 

food due to its nutrient profile and is a rich source of calcium that 

provides significant amounts of calcium in bio-available form. In 

addition, it provides milk proteins with a higher biological value 

and provides almost all the essential amino acids necessary to 

maintain good health.Yogurt is considered as a probiotic carrier 

food that can deliver significant amounts of probiotic bacteria 

into the body which can claim specific health benefits once 

ingested. These are usually marketed as bio-yogurts. Moreover, 

yogurt is reported to claim improved lactose tolerance, immune 

enhancement and prevention of gastrointestinal disorders. 

Because of these known health benefits of yogurt,consumer 

demand for yogurt and yogurt related products has been 

increased and became the fastest growing dairy category in the 

global market. Yogurts are now being manufactured in a 

numerous styles and varieties with different fat contents, flavors 

and textures suitable for different meal occasions and plates as a 

snack, dessert, sweet or savory food.   

 

 

Index Terms- bio-yogurt; health benefits; probiotics; yogurt 

 

 

I. INTRODUCTION 

ogurt is one of the most popular fermented dairy products 

which has a wide acceptance worldwide whereas its 

nutritional and health benefits are well known for centuries. The 

origin of yogurt is dated back to the 6000 B.C. when the Neolitic 

people in the Central Asia transformed from a status of a food 

gatherer to a food producer where they began the practice of 

milking their animals. It is generally accepted that the fermented 

milk products including yogurt have been discovered 

accidentally when they used to store milk in sheep-skin bags and 

has been evolved over centuries into commercial yogurt making 

which paved the pavement for different commercially available 

varieties with a range of flavors, forms and textures [1, 2]. 

According to the Code of Federal Regulations of the United 

States Food & Drug Administration (FDA), yogurt can be 

defined as a food produced by culturing one or more of the 

optional dairy ingredients namely, cream, milk, partially 

skimmed milk, and skim milk, used alone or in combination with 

a characteristic bacterial culture that contains lactic acid 

producing bacteria, Lactobacillus bulgaricus and Streptococcus 

thermophilus [3].Yogurt should contain at least 3.25% of milk fat 

and 8.25% of Milk Solids Non Fat (MSNF) with a titratable 

acidity of not less than 0.9 percent, expressed as lactic acid [3]. 

The composition requirement for milk fat and MSNF is applied 

to the yogurt prior to the addition of bulky flavoring ingredients 

according to the USDA specifications for yogurt [4]. 

Traditionally yogurt is made of cow, water buffalo, goat and 

sheep milk. However, milk from mare and camel is also used in 

yogurt making in some of the regions in the world.  

 

According to the available literature, it can be suggested that the 

health benefits associated with yogurt consumption is well 

known for centuries [5, 6, 7].Yogurt is considered as healthy 

food due to its high digestibility and bioavailability of nutrients 

and also can be recommended to the people with lactose 

intolerance, gastrointestinal disorders such as inflammatory 

bowel disease and irritable bowel disease, and aids in immune 

function and weight control [8, 9]. Because of these health 

benefits associated with yogurt consumption, there is an 

increasing trend for yogurt and is the fastest growing dairy 

category in the market in particular, standard yogurt and yogurt 

drinks [10]. Moreover, yogurt represented $51 billion in global 

spending in 2011, whereas Switzerland and Saudi Arabia were 

among the leading per head yogurt consumers globally that 

accounts for 28.8 and 22.1 kg of yogurt per head per year in 2008 

[11]. The history of yogurt, manufacturing process, varieties and 

types of yogurts available in the market, and its associated health 

benefits are reviewed in this article. 

 

II. HISTORY OF THE YOGURT MAKING 

Milk fermentation is one of the oldest methods practiced by the 

human beings to preserve milk with an extended shelf life. The 

exact origination of milk fermentation is not clear; however, it 

seems that it is dated back to the dawn of the civilization. It has 

been reported that the early civilizations such as the Samarians, 

Babylonians, Pharoes and Indians were well advanced in 

agricultural and animal husbandry practices [5]. This can be 

supported by the findings of Copley et al., 2003 in which the 

dairy fat residues were found in pottery fragments from Neolitic 

Bronze-age and Iron-age settlements, which suggests that the 

practice of dairying had existed in Britain approximately 6500 

years ago [12]. However, it is questionable that the milk 

fermentation was practiced during this period. Therefore, the 

origination of the fermented milk products including yogurt 

remains unsolved. It has been reported that the Anatolian 

goatherds conserve their milk by thickening as they used to dry it 

Y 
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in the sun and transport in animal stomachs[6]. It is generally 

accepted among the historians that the fermentation of milk is 

discovered accidentally by the Neolithic people of Central Asia 

when they stored milk in primitive methods such as in sheep-skin 

bags in warm climates [7].With reference to yogurt, it can be 

suggested that it has been evolved in Turkey as the term 

“yoghurt” has been derived from a Turkish verb, “jugurt” that 

means “to be curdled or coagulated” [5, 7].  The earliest writings 

about yogurt can be found from those of Pliny who lived in the 

first century A. D. and wrote about ancient barbarous nations that 

knew how to thicken the milk into a substance with an agreeable 

acidity. According to the literature, the founder of the Mongol 

empire, Genghis Khan and his armies was lived on yogurt and 

spreading of this news among the people had made theyogurt 

consumption to spread throughout the East [7]. 

 

Moreover, according to the Persian tradition, Abraham owed his 

fecundity and longevity to the regular ingestion of yogurt, and 

 

 

 

 

 

the emperor Francis I of France was said to be cured of severe 

diarrheaby consuming yogurt made of goat milk leading to 

introduce the health benefits of yogurt into the western world in 

1542 [5, 6].The first industrialized production of yogurt was 

taken place in 1919, in Barcelona, Spain at a company named 

Danone[7]. Yogurt was firstly introduced to the USA in the early 

20
th

 century in the form of tablets especially designed for those 

with digestive intolerance [6]. However, it became popular in the 

North America when Dannon, a small-scale yogurt factory 

started manufacture of yogurt in New York in 1940. Even 

though, yogurt has been evolved for centuries, it was subjected to 

a significant and dynamic evolution process in the 20
th

 Century 

to originate a vast array of products.For instance, fruit yogurts, 

yogurts with fruit on bottom and blended yogurts were 

introduced in 1937, 1947 and 1963 respectively[6, 7]. It seems 

that the evolution process of yogurt has taken place in different 

regions of the world once it had been originated in the Central 

Asia. This might be the reason of having different types of 

yogurts and yogurt-like products in different names which are 

summarized in the Table 1. 

 

 

 

 

III. GENERAL MANUFACTURING PROCEDURE OF 

Table 1 Yogurt and yogurt-like products originated in different regions of the world 

 

Region Country/island or region of origin Traditional name of the yogurt or yogurt-like 

product 

Europe Turkey Jugurt/eyra/ayran 

Balkans Kisselmleka/naja/yaourt 

Balkan mountains Urgotnic 

Greece Yiaourti 

Italy Cieddu 

Sicily Mezzoradu 

Sardinia Gioddu 

Hungary Tarho/taho 

Finland Viili 

Scandinavia Filmjolk/fillbunke/filbunk/surmelk/taettem 

Iceland Skyr 

Yugoslavia Gruzoviz 

Portugal Iogurte 

Eurasia Russia Donskaya/varenetes/kurugna/ryzhenka/guslyanka 

Turkestan Busa 

Transcaucasia (South Caucasian state was 

once extended across the modern-day 

countries of Armenia, Azerbaijan, and 

Georgia) 

Katyk 

Armenia Mazun/matzoon,matsun, matsoni, madzoon 

Middle East and Asia Lebanon and some Arab countries Leban/laban 

Egypt and Sudan Zabady/zabade 

Iran and Afghanistan Mast/dough/doogh 

Iraq Roba/rob 

India Dahi/dadhi/dahee 

Mongolia Tarag 

Nepal Shosim/sho/thara 

Note: Adapted and modified from Tamime and Robinson, 1999 [5] 
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YOGURT 

Manufacturing of yogurt is an ancient technique, which dates 

back to thousands of years, and the knowledge has transferred 

generation to generation. However, during the last few decades, 

it became more rational due to improvement of various fields 

such as microbiology, biochemistry and food engineering. Today 

it is a complex activity combined with art and science[5]. The 

generalized process of yogurt making is comprised of modifying 

the original composition of milk, pasteurizing the yogurt mix, 

fermentation at thermophilic temperatures (40-45 ºC), cooling 

and addition of fruits and flavors. The production steps in 

manufacture of stirred- and set yogurt are illustrated in the Figure 

1. 

 

Ingredients for yogurt manufacture 

 

Yogurt is made with a variety of ingredients including milk, 

sweeteners, stabilizers, fruits, flavors, and bacterial cultures. 

Milk is the main ingredient used in yogurt manufacturing. The 

type of milk to be used depends on the variety or type of the 

yogurt that will be prepared. For instance, whole milk is used for 

full fat/regular yogurt, partially skimmed milk is used for low fat 

yogurt and skimmed milk is used for nonfat yogurt. Cream/butter 

fat is used to adjust the fat content whereas skim milk powder, 

whey protein concentrate are used to elevate the total solid 

content of the yogurt mix. Stabilizers are usually added to the 

mix in order to increase the body and texture leading to an 

increase in firmness, prevents whey separation/syneresis, and 

aids in uniform distribution of ingredients. In addition, 

sweeteners are added to increase the flavor and consumer appeal. 

 

 

 

 

Milk Standardization 

 

Milk solid content of yogurt seems to be varied from 14-15% in 

commercial yogurt products and the minimum milk solids non 

fat content varies from 8.2-8.6% according to the standards and 

regulations of many countries [5].According the Codex 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 1: Manufacturing process of set- and stirred-yogurt (Adapted from Lee and Lucey, 2010) [13] 

Inoculation of starter culture (2% v/v) 
 

 

Fermentation/Incubation (42-45 ºC) 

(Until pH reached to 4.6) 

 

Cooling and cold storage (< 4 ºC) 
 

 

Pasteurization 

80-85 ºC for 30 min or 90-95 ºC for 5 min 

 

Cooling to incubation temperature (43-45 ºC) 
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Homogenization 
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Cold Storage (<4 ºC) 
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Alimentarius Commissionyogurt should have a minimum protein 

content of 2.7% and a maximum fat content of 15% [14]. In 

order to achieve this, the FAO/WHO standards specifies that 

milk should be standardized with the minimum SNF and milk fat 

content of 8.2% and 3% respectively for yogurt manufacture. 

The average composition of bovine milk comprised of 4.5% 

lactose, 3.3% protein, 3.5% of fat and 0.7% mineral matter. 

Therefore, it is obvious that the composition of yogurt is varied 

according to the variety, and yogurt mixture should therefore 

standardize accordingly in such a way that produce an end 

product with not less than 2.7% of protein and less than 15% of 

milk fat with a titratable acidity not less than 0.3% expressed as 

percentage of lactic acid[14]. Stabilizers such as pectin and 

gelatin are added to the yogurt mix in order to attain the 

characteristic properties of yogurt namely, texture, mouth feel, 

appearance, viscosity and to inhibit the whey separation [5, 13]. 

However, both over-stabilization and under-stabilizationmay 

causequality defects as the over-stabilization results a“jello-like” 

springy body of yogurt, whereas the under-stabilization causes 

“runny body” or whey separation [13].  

 

Homogenization 

 

Homogenization treatment reduces the diameter of fat globules to 

less than 1µm and ensures uniform distribution throughout the 

food matrix, thus considered as an important processing step 

especially for yogurt with high fat content. Consequently, it 

results no distinct creamy layer on surface of the yogurt and 

improves consistency of the yogurt [15]. Homogenization is 

accomplished by using a homogenizer or viscolizer where the 

milk is forced through small openings at a high pressure in which 

the fat globules are broken up due to the shearing forces [16]. 

Typically, milk is homogenized using pressures of 10-20 and 5 

MPa in first and second stages, respectively for over 10-17 min 

[13]. More recently, ultra-high pressure homogenization has been 

introduced to the commercial yogurt manufacture leading to an 

increase in yogurt firmness and water holding capacity 

comparatively to that of the conventional homogenization 

process [17, 18].  

 

Heat Treatment 

 

It is generally considered that the heat treatment of milk is an 

essential step in yogurt manufacturing process that greatly 

influences the microstructure and physical properties of yogurt. 

Heat treatment has a number of beneficial effects as it will 

destroy the microorganisms present in milk or yogurt mixture 

which can potentially interfere with the controlled fermentation 

process, will denature the whey proteins that will give the final 

product a better body and texture, and will release the 

compounds in milk that stimulate growth of the starter culture 

microorganisms. In addition, it will help some ingredients to 

achieve the required state to form gels and protein lattice, that 

affects the final texture and viscosity of the product while aids in 

removing dissolved oxygen in the milk and thereby assists the 

starter culture growth as they are sensitive to oxygen [13, 16]. 

Heat treatment is a continuous- or batch-process involves heating 

of milk to relatively high temperature and hold in there for pre-

determined time period. The time-temperature combinations for 

the batch heat treatments that are commonly employed in the 

commercial yogurt making include 85 º for 30 min and 90-95 ºC 

for 5 min [5].Alternative time-temperature combinations 

available for the milk pasteurization are summarized in the Table 

2. Despite the time-temperature combination used, it is a must to 

fulfill the minimum requirement to destroy the most heat 

resistant pathogen currently recognized in milk, Coxiella 
burnetii that cause Q-fever in humans [16]. Heat treatment of 

milk is important to destroy unnecessary pathogenic organisms 

and enzymes present in milk. 

 

Table 2Time-temperature combinations for milk pasteurization 

Type of 

Pasteurization 

Process Temperatur

e 

(ºC) 

Holding 

time 

Low Temperature 

Long Time (LTLT) 

Batch 62.8 30 min 

High Temperature 

Short Time (HTST) 

Continuous 71.7 15 s 

Higher Heat Shorter 

Time (HHST) 

Continuous 88.3  1 s 

Ultra-pasteurization Continuous 137.8  2 s 

Ultra High 

Temperature (UHT) 

Aseptic 135-150  4-15 s 

Source: Food and Drug Administration, 2011 [19] 

 

Inoculation and Fermentation 

 

After the heat treatment, the yogurt mixture is cooled to 43-46 ºC 

prior to the addition of yogurt starter culture bacteria at a 

concentration of about 2 % (v/v). This temperature range is 

optimal for the thermophilic microorganisms used in the yogurt 

starter culture [16]. The typical standard yogurt culture consists 

of S. thermophilus and L. delbrueckii subsp. bulgaricus in 1:1 

ratio. Inoculation of starter cultures usually takes place in a 

sealed hygienic stainless steel vessel. However, the place of 

fermentation is different to each other in set-and stirred yogurt 

manufacture. It is usually occurred in individual containers and 

in large hygienic stainless steel vats in set- and stirred yogurt 

manufacturing processes, respectively. Incubation temperature is 

maintained and monitored at optimal level throughout the 

fermentation process for few hours (2.5-3 h) until the pH and 

acidity reached their desired levels prior to discontinue the 

fermentation process by rapid cooling. During the fermentation 

process, due to the metabolic activity of the lactic acid bacteria 

used, lactose converts into lactic acid which coagulates milk 

proteins along with the production of certain volatile compounds 

that gives its characteristic flavor and aroma. 

 

Cooling 

 

When yogurt has reached the desired pH (4.5-4.6), it will then 

often blast chilled to refrigerated temperatures (<10 ºC) in order 

to stop the fermentation process and thereby stops further acid 

development [5]. In the manufacture of set-yogurt, yogurts are 

directly transferred to a cold store or blast chilled in cooling 

tunnels. On the other hand, in the manufacture of stirred-yogurt, 

cooling is first performed by agitating the coagulum in the 
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jacketed fermentation vat in order to produce smoothened 

product before filling to containers [13]. According to the USDA 

Specifications, after the final steps in manufacturing and/or 

packaging, the yogurt should be cooled and maintained at 

temperatures less than 7.2 ºC [4].  

 

IV. NUTRITIONAL PROFILE OF YOGURT 

Yogurt is a highly nutritious and easily digestible dairy product 

which is a rich source of more than ten essential nutrients in 

particular, certain minerals and vitamins. The nutritional 

composition of yogurt can be varied according to the strains of 

starter culture used in the fermentation, type of milk used (whole 

, semi or skimmed milk), species that milk is obtained (bovine, 

goat, sheep), type of milk solids, solid non-fat, sweeteners and 

fruits added before fermentation as well as the length of the 

fermentation process (Table 3).  

 

Table 3 Nutritional composition of different varieties of yogurt 

(per 100 g) 

 

Component Whole 

milk 

yogurt 

Low 

fat  

yogurt 

Non 

fat  

yogurt 

Greek-

style 

yogurt 

Drinking 

yogurt 

Energy (kcal) 79 56 54 133 62 

Protein (g) 5.7 4.8 5.4 5.7 3.1 

Carbohydrate 

(g) 

7.8 7.4 8.2 4.8 13.1 

Fat (g) 3.0 1.0 0.2 10.2 Trace 

Thiamin (mg) 0.06 0.12 0.04 0.12 0.03 

Riboflavin 

(mg) 

0.27 0.22 0.29 0.13 0.16 

Niacin (mg) 0.2 0.1 0.1 0.1 0.1 

Vitamin B6 

(mg) 

0.10 0.01 0.07 0.01 0.05 

Vitamin B12 

(mg) 

0.2 0.3 0.2 0.2 0.2 

Folate (μg) 18 18 8 6 12 

Carotene (μg) 21 Trace Trace Trace Trace 

Vitamin D 0 0.1 Trace 0.1 Trace 

Potassium 

(mg) 

280 228 247 184 130 

Calcium (mg) 200 162 160 126 100 

Phosphorus 

(mg) 

170 143 151 138 81 

 Source: The Dairy Council, 2013[20] 

 

However, the general composition of yogurt is more or less 

similar to that of milk. Therefore, yogurt is a rich source of milk 

proteins, carbohydrate, minerals such as calcium and 

phosphorous, and vitamins such as riboflavin (B2), thiamin (B1), 

cobalamin (B12), folate (B9), niacin (B3) and vitamin A. Milk 

proteins available in yogurt is in high quality due to its high 

biological value and provide almost all essential amino acids 

necessary to maintain good health [9]. In addition, milk proteins 

available in yogurt contain higher content of proline- and 

glycine-contain amino acids than that in whole milk while 

performing additional body functions such as enhancing calcium 

absorption and boosting the immune system [9]. Lactose is the 

main carbohydrate found in yogurt as in other dairy products. 

Lactose content in raw milk is about 4.6%. However, the original 

lactose content in milk is lowered by 20-30% during the 

fermentation process as the lactose coverts into its simple forms 

of glucose and galactose due to the metabolic activity of lactic 

acid bacteria. Fat content of yogurt is highly dependable on the 

fat content of the original yogurt mixture. According to the 

USDA specifications for yogurt, low-fat yogurt and non-fat 

yogurt, fat content varies from 0.5-3.25% [4]. However, the fat 

content of yogurt is highly subjective as some products; for 

instance Greek style yogurt contains a high fat content as high as 

10%. Unlike milk,processes that are employed in yogurt 

manufacturing such as homogenization and fermentation result in 

breakdown of some amount of fat into easily digestible and 

absorbable fatty acids [9]. Vitamins and minerals found in milk 

and dairy products are in bio-available form where they are 

available for absorption and use by body. Yogurt as of other 

dairy products is an exceptional source of several B vitamins in 

particular, riboflavin and thiamin. It is reported that a 150g 

serving of whole milk plain yogurt and low-fat plain yogurt will 

provide 31% and 30% of an adult’s daily riboflavin requirement 

respectively whereas the same amount of serving  of each type of 

yogurts will provide 23% and 45% of an adult’s daily thiamin 

requirement [9]. However, vitamin B12 and B6 are found in 

significantly lower concentrations than that in milk as 

Streptococcus thermophilus uses these B vitamins for its 

metabolism. Folic acid/folate content of yogurt can be varied 

depending on the composition of lactic acid bacteria used as 

some of the LAB species such as S. thermophilus and 

Bifidobacteria synthesize certain vitamins including folate by 

their own [9]. 

V. VARIETIES AND TYPES OF YOGURT 

Yogurt can be categorized into two different groups namely, 

standard culture yogurt and bio- or probiotic yogurt. Standard 

yogurt refers to those made with L. bulgaricus and S. 

thermophilus. These bacteria said to be not actually inhabit gut; 

however able to stimulate the friendly microflora already present 

in the gut helping to maintain the general intestinal health [21]. 

On the other hand, bio yogurts are manufactured by culturing 

beneficial microorganisms that claim to have numerous health 

benefits once ingested, typically the probiotic strains of 

Bifidobacteria and L. acidophilus. Unlike standard yogurt 

cultures, these probiotic strains are said to claim more specific 

health benefits and represent the types of friendly microflora 

present in the gut [21]. This type of yogurts are more popular and 

have a milder, creamier flavor and less acidic. Further, bio-

yogurts are claimed to aid in digestion and promote good health; 

however, these probiotic strains should remain live at adequate 

numbers to claim any health effect [22]. Because of this reason, a 

term called “Live and Active Cultures” has been introduced 

recently which refers to the living microorganisms including 

standard yogurt cultures and probiotic cultures present in the 

yogurt at the time of manufacture. In order to identify the yogurt 

products with adequate amounts of beneficial live 

microorganisms, the National Yogurt Association recently 
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introduced the Live and Active Cultures Seal. Therefore, 

according to the National Yogurt Association’s guidelines, the 

refrigerated products should contain at least 100 million live 

cultures per gram and the frozen products should contain at least 

10 million live cultures per gram at the time of manufacture in 

order to obtain the live and active culture seal[23]. Apart from 

this classification, the yogurt products available in the market are 

in a wide variety of flavors, textures and forms that suits a vast 

array of palates and meal occasions. These can be consumed 

either as a snack, dessert or a part of a meal. Different varieties 

of yogurt that can be categorized according to the physical and 

chemical nature, added flavors and post incubational processes 

are discussed in this section. 

 

a) Based on the chemical composition of the product 

 

Based on the fat content of yogurt, it can be categorized into 

three major varieties namely, regular yogurt, low-fat yogurt and 

non-fat yogurt. Regular yogurt is produced from the full fat milk 

which should contain at least 3.25% of milk fat [3]. On the other 

hand, low-fat yogurt and non-fat yogurt are produced from low 

fat milk or partially-skim milk, and skim milk respectively. The 

fat content along with pH and titratable acidity of these three 

varieties of yogurt are shown in the Table 4.  

 

Table 4 The composition of regular-, low-fat- and non-fat yogurt 

Parameter Regular 

Yogurt 

Low-fat 

Yogurt 

Non-fat 

Yogurt 

Fat (%) ≥3.25 0.5-2.0 ≤0.5 

Solid Non Fat (%) ≥8.25 ≥8.25 ≥8.25 

Titratable Acidity (%) ≥0.9 ≥0.9 ≥0.9 

pH ≤4.5 ≤4.5 ≤4.5 

Adapted from FDA and Australia New Zealand Food Standard 

Code Recommendations [3, 24, 25, 26] 

 

b) Based on the physical nature of the product 

 

The physical nature of yogurt can be solid, semi-solid or fluid. 

Yogurts that are solid in nature (jelly-like texture) are called as 

set yogurt that is incubated and cooled in the final packaging. 

Whereas yogurts which are in semi-solid state and fluid nature 

called as stirred yogurt and fluid/drinking yogurt, respectively. 

Stirred yogurts are produced by incubating the mix in a tank 

followed by breaking by stirring prior to cooling and packaging 

[16]. The manufacturing processes of the set and stirred yogurt 

are illustrated in the Figure 1.Drinking yogurts usually go 

through a homogenization process in order to reduce the particle 

size that assured hydrocolloidal distribution and stabilization of 

the protein suspension.  

 

c) Based on the flavor of the product 

 

Addition of flavors would enhance the consumer appeal while 

produce a variety of products. Flavors can either be added 

immediately before homogenization or after the 

homogenization.Yogurts can be categorized into plain-, fruit- and 

flavored yogurt based on the particular flavor of the yogurt. 

Plain/Natural Yogurt 

 

This is the simplest and the least adulterated form of the yogurt 

made by lactic acid bacterial fermentation of pasteurized milk in 

order to produce its characteristic texture and flavor. In other 

words, it can be defined as the plain and unsweetened fermented 

milk product containing no added color or any other additives 

[22]. Therefore, it is closer to the nutritional value of milk which 

it is made of, and provides all of the benefits associated with 

fermentation while supplying fewer amounts of calories. 

Moreover, plain yogurt gives the pure yogurt taste and contains 

the richest calcium content among the yogurt products [21, 27].  

 

Flavored Yogurt 

 

Yogurts are available in a vast array of flavors including fruit 

(apple, apricot, black cherry, black currant, blue berry, lemon, 

mandarin, raspberry, strawberry, peach), cereal, vegetables, 

chocolate, vanilla, caramel, ginger, etc [28]. In general, flavors 

are added to yogurt during production stage and theaddition of 

flavors not only results a wide array of tastes, but also increases 

sweetness of the product [27].  

 

d) Yogurt related products 

 

After the basic incubation process in the yogurt manufacturing, 

depends on the manufacturing processes employed such as 

mixing with other mixtures, heat treatment and drying, may 

results a range of yogurt products namely, pasteurized yogurt, 

UHT yogurt, dried yogurt, etc. 

 

Pasteurized and UHT Yogurt 

 

These types of yogurts are produced after the fermentation by 

subjecting to heat treatment with different time-temperature 

combinations [22]. Although these types of yogurt products are 

produced by the manufacturers in order to prolong the shelf life 

and/or to decrease the natural tartness of yogurt, the heat 

treatment may destroy considerable numbers of live and active 

cultures present, which would be a disadvantage when 

considering the health benefits of yogurt consumption. 

 

Frozen Yogurt 

 

The Pennsylvania Code defines frozen yogurt as a food which is 

prepared by freezing while stirring a pasteurized mix consisting 

of the ingredients permitted for ice cream and should contain not 

less than 3.25% milkfat, not less than 8.25% milk solids non fat 

and has a titratable acidity of at least 0.3% expressed as lactic 

acid[29]. Whereas the low fat version resembles more than 0.5% 

but less than 2% of milk fat with same amount of milk solid 

nonfat [30]. In order to obtain the National Yogurt Association’s 

Live and Active Cultures seal, frozen yogurt must be a product 

produced by fermenting pasteurized milk using traditional yogurt 

cultures until the proper acidity is reached followed by mixing 

with pasteurized ice cream mix including cream, sugar, 

stabilizers, etc according to the pre-determined recipes of the 

manufactures which can then be blended with fruits and then 
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frozen [2]. 

 

Dried Yogurt/Yogurt Powder 

 

Yogurt powder is produced by fermenting non-fat milk using 

standard yogurt cultures until attain the desirable pH followed by 

a step of drying, most probably by freeze-drying. In addition, 

blended yogurt powder is manufactured by blending cultured 

non-fat milk, cultured whey, cultured whey protein concentrate, 

cultured dairy solids, nonfat dry milk and lactic acid which are 

similar to the flavor and functionality to that of the traditional 

yogurt powder [31]. Yogurt powders add a unique dairy flavor to 

food applications including beverages, confections and dips. The 

main intension of manufacturing yogurt powder is to store the 

product in a stable and readily utilizable state, and it can be 

utilized to replace fresh yogurt for beverage and dip, and in 

confectionary industry as a coating material for coating of dried 

fruit, nuts, pretzels, cereal and other snack items [31, 32]. 

Composition of the commercial yogurt powder is shown in the 

Table 5. Color of the yogurt powder ranges from off-white to 

pale yellow whereas the pH and titratable acidity can be varied 

from 4.7-5.1 and 5.8-7.4, respectively [31]. 

 

Table 5 Composition of the Commercial Yogurt Powder 

Component Percentage (%) 

Moisture 3.0-5.0 

Fat 1.2-2.0 

Protein 33.0-36.0 

Lactose 50.0-51.5 

Ash 7.0-8.0 

Source: Krasaekoopt and Bhatia, 2012 [32] 

 

Herbal Yogurt 

 

Many traditional preparations with various combinations of herbs 

have been used for over 1500 years to treat upper respiratory 

ailments, and reduce their incidence and severity[33]. In recent 

years, there is an increasing trend towards the production of 

herbal yogurts by incorporating natural food additives and health 

promoting substances. Addition of neem (Azadirachta 
indica) into yogurt has shown increased acidification, total 

phenolic compounds, antioxidant activity and inhibition of 

enzymes related to diabetes and hypertension [34]. Bio yogurts 

prepared from cow milk and camel milk with Cinnamomum 
verum reported to inhibit enzymes such as α-amylase and α-

glucosidase related to diabetes whereas the higher counts of 

Lactobacilli was observed in the herbal yogurts prepared with 

camel milk than that of the plain yogurt [35, 36].Herbal yogurts 

prepared with Anethum graveolence, Mentha piperita and 

Ocimum basilicum showed higher ACE inhibitory activities, α-

amylase and α-glycosidase activities than that of the plain-yogurt 

which suggested that these herbal yogurts may be beneficial to 

treat hypertension and diabetes mellitus [37]. In addition, 

inclusion of Alliumsativum and C. verum  has enhanced 

Lactobacilli counts more in camel-milk yogurts than in cow-milk 

yogurts except during refrigerated storage and do not affect to 

organoleptic properties of yoghurt [36].Barrantes, et al. (1996) 

showed the possibility of preparing yogurts rich in poly- and 

mono-unsaturated fatty acids which were manufactured from 

reconstituted skimmed milk powder using vegetable oils (olive, 

groundnut, sunflower or maize) to replace the milk fat [38]. 

 

e) Types of yogurt 

 

Yogurts can be divided into a number of types based on the fact 

that how they are made. Only some of the most popular types of 

yogurt available in the market are described in this section.  

 

Balkan-style Yogurt 

 

Balkan-style yogurt is also known as set-style yogurt which has a 

characteristic thick texture and made in small and individual 

batches after poured the warm cultured mix into containers 

following by incubation without any stirring for over 12 hours or 

more until the desired thickness and creaminess is attained [1, 

39]. This type of yogurt is used in making Balkan meat-based 

recipes, as a substitute for sour cream, as salad dressing or 

topping for Mediterranean dishes such as moussaka, spanakopita, 

pita sandwiches with slices of meat or chicken. In addition, It can 

also be consumed as a regular yogurt, sweetened with chopped 

fruits, sugar or honey or served with granola for breakfast [39]. 

 

Greek-style Yogurt 

 

This is also known as Mediterranean-style yogurt made of either 

from partially condensed milk or by staining whey from plain 

yogurt to make it thicker and creamier. Due to its thick texture, it 

tends to hold up better upon heat than regular yogurt and thus 

utilizes as a main ingredient in making thick dips such as tzatziki 
[1, 39]. Although it isa deliciousproduct, it claimed to have a 

high amount of fat including high content of saturated fat. 

However, it is likely to be a rich source of vitamin A as a 150g of 

serving will provide one fifth of the Recommended Daily 

Allowance of vitamin A [21]. Greek-style yogurts are available, 

in full fat and low fat versions, many cooks and bakers used to 

make their own strained yogurts with the intension to utilize in 

their cuisines in fresh form [39]. 

 

European-style Yogurt/Stirred Curd Yogurt 

 

European-style yogurt is a type of stirred yogurt with a 

characteristic creamy and smooth texture and is made by 

incubating the yogurt mixture in a large vat instead of individual 

cups, followed by cooling and then stirring in order to obtain a 

creamy texture most often with added fruits (blueberries, 

strawberries, mango, and peach) and flavors [39]. Yogurts of this 

style are slightly thinner than that of the Balkan-style and set 

yoghurt and can be incorporated into cold beverages and 

desserts.  

 

French-style Yogurt 
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This style of yogurt is also known as custard-style yogurt made 

by direct culturing in the pot according to a French culture and 

process which characterized with a pudding-like texture [21, 39]. 

Sometimes French-style yogurts are flavored with fruit pieces 

which stirred into the mixture, most commonly with strawberries 

and blueberries or a mixture of both [21]. It is said to be an ideal 

source of iron, protein and vitamin A [39].  

 

Fruit Yogurt 

 

There are two kinds of fruit yogurts: one has the fruits set at the 

bottom of the packaging (sundae-style yogurt) while the other 

has the fruit uniformly distributed within the yogurt itself (Swiss-

style yogurt) [39]. Fruit pieces or pulp are added at production 

stage that produces variety of tastes while increasing consumer 

appeal and sweetness [27].  

 

VI. HEATH BENEFITS OF YOGURT 

 

Yogurt is considered as a nutrient dense food that contains 

essential nutrients such as protein, vitamins and minerals 

necessary for growth. Consumption of dairy products such as 

yogurt helps to improve the overall quality of the diet while 

increasing the chances of achieving nutritional recommendations 

such as Recommended Dietary Allowances of each nutrient in 

daily basis. For instance, milk products including yogurt is a rich 

source of calcium in bio-available form which is reported to 

provide 41% of the recommended daily requirement of Calcium 

for a 5-year old through a serving of 50 g of yogurt [9]. It seems 

that the health benefits of fermented dairy products including 

yogurt are well-known for centuries as their health benefits are 

even mentioned in the Bible and the ancient books of Hinduism 

[8, 9]. Other than its rich nutritional profile, yogurt is claimed to 

have many health benefits. 

 

Lactose is the main carbohydrate found in milk which is a 

disaccharide composes of one molecule of glucose and galactose. 

Lactose is broken down to its simple sugars due to the action of 

the enzyme, lactase inside the gut. Inadequacy of secretion or 

interferences to the digestion process of lactase may pass 

undigested lactose into the large intestine which will then be 

fermented by colonic microflora that results gastrointestinal 

symptoms such as flatulence, diarrhea and abdominal pain. This 

phenomenon is called as the lactose intolerance. It has been 

reported that the lactose intolerance is associated with low 

calcium intake and bone mineral density most probably 

unnecessary exclusion of milk and dairy products from the diet 

[9, 40]. Therefore, it can be concluded that yogurt is effective for 

the individuals with lactose intolerance to attain all the benefits 

of milk products without causing discomforts associated with 

hypolactasia. 

 

It is generally accepted that the optimum balance in the intestinal 

microflora is associated with good nutrition and health. Further, 

Lactobacilli and Bifidobacteria are known to be the primary 

microbial strains associated with this balance [9, 41]. Available 

research findings suggest that maintaining favorable microbial 

profile through regular consumption of bio-yogurt results 

numerous therapeutic benefits [9]. In 1908, the Russian scientist, 

Metchnikoff suggested that the prolonged life of the Bulgarians 

was associated with the regular consumption of fermented milk 

products with lactic acid bacteria [42]. Yogurt acts as a probiotic 

carrier food that is considered as an easy food to incorporate 

probiotics which results high probiotic viability. Bio-yogurt is 

considered to be an ideal source for the delivery of viable 

probiotic strains, L. acidophilus and Bifidobacterium bifidum 
which are the most common probiotics used in the dairy industry. 

However, in order to attain the probiotic effect, it is reported the 

need of consuming adequate amounts of viable probiotic cells 

regularly which is known as the therapeutic minimum. Therefore, 

the consumption should be more than 100 g of bio-yogurt 

containing more than 10
6
 cfu·mL

-1
 viable cells [8]. Consumption 

of probiotics seems to be helpful to maintain good health, restore 

body vigor and combat intestinal disorders through the 

therapeutic and beneficial effects associated with them. 

Probiotics reported to have the therapeutic effects such as 

prevention of urogenital infections, alleviation of constipation, 

protection against diarrhea, prevention of infantic diarrhea, 

prevention of hypercholesterolemia, protection against 

colon/bladder cancer and prevention of osteoporosis. On the 

other hand, probiotics claimed to have other beneficial effects 

such as maintenance of normal intestinal flora, enhancement of 

the immune system, reduction of the lactose-intolerance and 

serum cholesterol levels, and enhance anticarcinogenic activity 

[8, 9, 43].  

 

Some have recommended fermented milk products to cure 

gastrointestinal disorders; for instance, Tissier has recommended 

the administration of Bifidobacteria to cure infantic diarrhea 

[42]. Moreover, yogurt is reported to be beneficial for the 

treatment of Inflammatory Bowel Disease (IBD) that includes 

gastrointestinal disorders such as Crohn’s disease, ulcerative 

colitis and pouchitis. The VSL#3 (a mixture of four strains of 

lactobacilli including L. casei, L. plantarum, L. acidophilus and 

L. delbrueckii ssp. bulgaricus, three strains of bifidobacteria 

including B. longum, B. breve and B. infantis and one strain of S. 

thermophilus) found to be effective in maintaining remission in 

patients with chronic relapsing pouchitis [44] and for the 

prophylaxis of pouchitis in patients who had ileo-pouch anal 

anastomosis for ulcerative colitis [9, 45]. On the other hand, 

Ishikawa et al. (2002) reported that the supplementation of 

Bifidobacteria fermented milk for 1 year was successful in 

maintaining remission and clamed beneficial preventive effects 

on the relapse of ulcerative colitis [46]. In adiition, 

Saccharomyces boulardii, non pathogenic yeast, VSL#3 and E-

coli Nissle 1917 were found to be effective against Crohn’s 

disease [47, 48].  

 

Yogurt consumption is also reported to be effective in 

cytokine production, T-cell function and natural killer-cell 

activity, and thereby result an overall immunological 

enhancement [9].  
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Abstract-Rice being the second most important staple food in 

Pakistan plays an important role in economic stability of 

Pakistan. An insight of genetic diversity and correlation among 

the various traits related to yield is helpful in this regard. Twenty 

genotypes of rice (Oryza sativa L.) were evaluated for genetic 

variability and correlation. The experiment was conducted in the 

research area of department of Plant Breeding and Genetics, 

University of Agriculture Faisalabad, following randomized 

complete block design with three replications. The data was 

recorded on yield and different yield components. The results 

pertaining to analysis of variance showed highly significant 

differences among all genotypes for all the yield trails. Flag leaf 

area, number of productive tillers per plant, number of spikelets 

per panicle, number of grains per panicle and 1000 grain weight 

had a highly positive significant genotypic correlation with grain 

yield per plant. Same results were obtained for the phenotypic 

correlation. The study of path analysis for yield related traits 

revealed that number of productive tillers per plant, number of 

spikelets per panicle, number of grains per panicle and days to 

maturity had positive direct effect on grain yield per plant. In 

view of the results obtained from this experiment, it may be 

concluded that the characters like number of productive tillers 

per plant, number of spikelets per panicle could be used as a 

direct selection criteria for higher grain yield. Genotypes like 

Sr1-57, Basmati-385, Srs-505, Ksk-133, Sr1-13 and DM-2-25-9-

2002 may be used to bring about improvement in rice grain yield 

by including these in rice breeding programs for development of 

commercial varieties. 

 

Index Terms- Oryza sativa L., correlation, path coefficient, 

quantitative traits. 

 

I. INTRODUCTION 

ice (Oryza sativa L.) 2n=24 is the primary staple food for 

one third of the world population after maize and wheat. It is 

considered a model cereal crop in the world due to its relatively 

small genome size, vast germplasm collection, enormous 

repertoire of molecular genetic resources, and efficient 

transformation system (Paterson et al., 2005). In Pakistan it is 

second staple food after wheat and contributes more than two 

million tonnes to our food requirements. Rice is the staple food 

for about 2.5 billion of world’s population which may escalate to 

4.6 billion by the year 2050 (Maclean et al., 2002). Being an 

exportable commodity, it has an immense economic value which 

greatly strengthens our national economy. Pakistan’s local 

Basmati rice is very famous for its aroma in the international 

market and also for the high quality of the kernel. It provides 

20% of the world’s dietary energy supply, while wheat supplies 

19% and maize 5 %. Rice is the predominant staple food for 17 

countries in Asia and the Pacific, nine countries in Africa 

(Laxuman et al., 2011). 

       In Pakistan rice is cultivated over an area of 2.88 million 

hectares with a production of 6.88 million tons annually with an 

average yield of 2.39 tons per hectare (Anonymous, 2009-2010). 

It accounts for 6.4% value added in agriculture and 1.4% in GDP 

(Anonymous, 09-10). Pakistan is the fifth biggest rice exporting 

country in the world and exports more than one million tons of 

rice annually, which is 10% of the world’s rice trade. The need 

and importance of rice is increasing day by day due to the 

increase in the population explosion on earth. Therefore, it is the 

basic need of these days to boost up rice yield and quality 

through the development of biologically superior, stable and high 

yielding rice varieties to meet the increasing food demand. 

 

II. MATERIAL AND METHODS 

       The experiment was conducted at the research area of the 

Department of Plant Breeding and Genetics, University of 

Agriculture, Faisalabad during the kharif season 2010-11. 

Twenty genotypes from local sources were studied for this 

purpose. The nursery was sown on 19-05-2010 and transplanted 

to the pots on 26-06-2010. There were three replications for each 

genotype. The data was recorded at different stages of crop 

development for ten characters which were: Plant height (cm), 

Flag leaf area (cm
2
), Panicle length (cm), Number of effective 

tillers per plant, Number of spikelets per panicle, Number of 

grains per panicle, Days to heading, Days to maturity, 1000-grain 

weight (g), Grain Yield per Plant (g). The methodology given by 

Steel et al. (1997) was used for statistical analysis to compute 

variance and covariance from the data collected for the traits to 

ascertain the differences among various genotypes for variability 

and co-variability. The individual comparisons of genotypes 

means were compared by using Duncan’s Multiple Range 

(DMR) test and the total variance was partitioned into genotypic 

and phenotypic components. Calculation for mean and 

coefficient of variability were made according to standard 

statistical techniques given by Steel et al. (1997). Genotypic and 

phenotypic correlation coefficients among the characters under 

study were estimated according to the statistical techniques 

outlined by Kwon and Torrie (1964). Path coefficient analysis 

was performed according to the method given by Dewey and Lu 

(1959) in yield related traits keeping grain yield as resultant 

variable and yield related traits such as days to maturity, days to 

R 
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heading, plant height, panicle length, number of tillers per plant, 

flag leaf area, number of grains per panicle, number of spikelets 

per panicle and 1000 grain weight as causal variable. 

 

III. RESULTS AND DISCUSSION 

       Selection holds prime importance in development of any 

crop and knowledge about selection criteria for a specific crop is 

an asset. Plant breeder must always have a target in his mind 

before proceeding towards the crop improvement through 

selection among different lines of a single cross in advance 

generations. All the genotypes under study showed significant 

differences for all the traits (Table 1). Genotypic and phenotypic 

variances, genotypic coefficient of variance (GCV) and 

phenotypic coefficient of variance (PCV), heritability, grand 

means and standard errors of 10 yield and related traits were 

studied. The genotypic coefficient of variance ranged from 

4.78% to 26.28% grain yield per plant showed the highest value 

of GCV followed by number of spikelets per panicle 23.93%, 

flag leaf area 20.24 % and plant height 20.17 as given in Table 2. 

High heritability estimates were found for plant height (99.8%), 

number of spikelets per panicle (99.7%), flag leaf area (99.3%), 

number of grains per panicle (99.3%), days to maturity (99.3%), 

days to heading (99.1%), number of productive tillers per plant 

(98.4%) and grain yield per plant (98.4%) as shown in the (Table 

2) which indicated the presence of additive genes. The 

heritability percentage is above 90 among all the traits under 

study, hence these high heritability estimates can be useful in 

making selection of superior genotypes on the bases of 

phenotypic performance. 

       The genotypic and phenotypic correlation coefficients were 

studied and the results revealed that flag leaf area (0.138
*
), 

number of productive tillers per plant (0.407
*
), number of 

spikelets per panicle (0.167
*
), number of grains per panicles 

(0.278
*
) and 1000-grain weight (0.424

*
) had significant and 

positive correlation with grain yield per plant. The research study 

of (Ekka et al., 2011) also revealed the same results. Whereas 

plant height (-0.311), panicle length (-0.137), days to heading (-

0.468) and days to maturity (-0.403) had negative and non-

significant correlation with grain yield per plant at genotypic 

level, as given in the (Table 3). (Ravindra et al., 2012) reported 

similar results. At phenotypic level similar results were observed. 

Plant height and flag leaf area showed positive and non-

significant correlation at both genotypic (0.015) and phenotypic 

(0.016) levels, Ahmed et al., (2010) also obtained the same 

results. The plant height showed negative and non-significant 

correlation with productive tillers per plant at both genotypic (-

0.121) and phenotypic (-0.118) levels, similarity in the results 

were also observed by Qamar et al., (2005). This concludes that 

with the increase in plant height the number of productive tillers 

per plant may decrease. There was positive and significant 

correlation between flag leaf area and number of productive 

tillers per plant at genotypic level (0.192) and positive and non-

significant correlation at phenotypic level (0.189). Positive and 

significant correlation was present between panicle length and 

number of grains per panicle at both genotypic (0.481
*
) and 

phenotypic (0.471
**

) levels. Akinwale et al. (2011) observed 

similar results.  

       According to the results presented in the Table 4, it is 

indicated that highest positive direct effect on grain yield per 

plant was contributed by days to maturity which was (0.672), 

followed by number of spikelets per panicle (0.575). Number of 

grains per panicle showed positive direct effect on grain yield per 

plant (0.293). The genotypic correlation between number of 

grains per panicle and grain yield per plant was positive (0.278). 

This positive association between the characters shows that direct 

selection of plants can be done on phenotypic basis upon this 

trait. Song and Cho (2008) also found the similar results. Number 

of grains per panicle showed positive direct effect on grain yield 

per plant (0.293), The genotypic correlation between number of 

grains per panicle and grain yield per plant was positive (0.278). 

The research findings of Nandan et al. (2010) also revealed the 

same results. Direct effect of plant height on grain yield per plant 

was found negative (-0.345). The genotypic correlation 

coefficient between two traits was also negative (-0.311). The 

negative direct effect indicates that the direct selection through 

this trait would not prove to be useful for the improvement of 

grain yield. The research study of Hairmasis et al. (2010) and 

Akhtar et al., (2011) was in correspondence with the results 

obtained. 
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Table 1: Mean Squares for the morphological traits and their significance. 

 

Traits PH FLA PL NPT NSPP NGPP DH DM TGW  GYPP 

Treatment 

SS 
33544 2218.505 391.723 380.751 73082.89 37255 3153.1 3060.1 393.353 2625.01 

Replication 

SS 
1.801 0.467 0.282 0.843 13.757 30.366 4.075 4.233 1.827 1.01 

Error  

SS 
125.998 29.275 21.811 12.449 456.525 531.99 54.758 42.433 30.381 90.723 

Total 

SS 
33672.026 2248.246 413.817 394.043 73553.17 37817 3211.9 3106.7 425.561 2716.74 

Treatment 

MS(df = 19) 
1765.486 116.763 20.617 20.04 3846.468 1960.8 165.95 161.06 20.703 138.158 

Replication 

MS (df = 2) 
0.9 0.233 0.141 0.422 6.878 15.183 2.037 2.117 0.914 0.505 

Treatment 

F. Ratio 
532.4584** 151.563** 35.9191** 61.1709** 320.17** 140.05** 115.16** 144.23** 25.8945** 57.869** 

Replication 

F. Ratio 
0.2715ns 0.3030ns 0.2455ns 1.2870* 0.5725ns 1.0845* 1.4139* 1.896* 1.1426* 0.2116ns 

 

 

Note: PH= Plant height, FLA= Flag leaf area, PL= Panicle length, NPT= Number of productive tillers per plant, NSPP= Number of 

spikelets per panicle, NGPP= Number of grains per panicle, DH= Days to heading, DM= Days to maturity, TGW= Thousand grain 

weight, GYPP= Grain yield per plant. 

 

 

Table 2: Grand means, phenotypic and genotypic variances, broad sense heritability and coefficients of variability for various 

yield related traits. 

 

Traits PH FLA PL NPT NSPP NGPP DH DM TGW GYPP 

Mean ± SE 
120.52 

±0.007 

30.712 

±0.029 

27.826 

±0.068 

15.141 

±0.069 

149.364 

±0.005 

122.979 

±0.007 

123.325 

±0.024 

152.767 

±0.024 

24.754 

±0.069 

25.593 

±0.026 

Genotypic 

variance 
587.4 38.66 6.68 6.57 1278.15 648.92 54.83 53.31 6.63 45.25 

Phenotypic 

variance 
588.495 38.92 6.87 6.68 1282.15 653.91 55.32 53.68 6.9 46.05 

Heritability 

% 
99.8 99.3 97.2 98.4 99.7 99.3 99.1 99.3 96.1 98.3 

GCV 

% 
20.171 20.24 9.28 16.93 23.93 20.714 6.005 4.78 10.405 26.28 

PCV 

% 
20.19 20.313 9.42 17.07 23.97 20.788 6.031 4.76 10.61 26.51 

 

 

Note: PH= Plant height, FLA= Flag leaf area, PL= Panicle length, NPT= Number of productive tillers per plant, NSPP= Number of 

spikelets per panicle, NGPP= Number of grains per panicle, DH= Days to heading, DM= Days to maturity, TGW= Thousand grain 

weight, GYPP= Grain yield per plant. 
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Table 3: Genotypic, Phenotypic and Environmental correlation coefficient 
 

Traits COEF PH FLA PL NPT NSPP NGPP DH DM TGW GYPP 

 G 0.015 
         

FLA P 0.016 
         

 E 0.333 
         

 G 0.487* 0.071* 
        

PL P 0.482** 0.07 
        

 E 0.227 0.018 
        

 G -0.121 0.192* -0.304 
       

NPT P -0.118 0.189 -0.293* 
       

 E 0.396 0.012 0.436 
       

 G 0.089* 0.475* 0.546* -0.279 
      

NSPP P 0.089 0.472** 0.538** -0.275* 
      

 E -0.089 -0.203 -0.037 0.149 
      

 G 0.065* 0.429* 0.480* -0.016 0.795* 
     

NGPP P 0.065 0.425** 0.471** -0.016 0.792** 
     

 E 0.132 -0.084 -0.086 -0.005 0.224 
     

 G 0.187* -0.282 0.208* -0.111 0.035* 0.138* 
    

DH P 0.187 -0.279* 0.209 -0.109 0.035 0.137 
    

 E 0.247 0.035 0.285 0.029 0.051 0.03 
    

 G 0.243* -0.252 0.127* -0.092 0.033* 0.121* 0.944* 
   

DM P 0.242 -0.25 0.128 -0.089 0.033 0.119 0.938** 
   

 E -0.028 0.014 0.169 0.091 -0.125 -0.134 0.243 
   

 G -0.573 -0.011 -0.407 0.184* 0.225* 0.100* -0.3 -0.221 
  

TGW P -0.563** -0.012 -0.406* 0.171 0.218 0.1 -0.299* -0.218 
  

 E -0.153 -0.079 -0.369 -0.329 -0.108 0.16 -0.312 -0.088 
  

 G -0.311 0.138* -0.137 0.407* 0.169* 0.278* -0.468 -0.403 0.424* 
 

GYPP P -0.309* 0.136 -0.138 0.396** 0.167 0.272** -0.459** -0.398** 0.408** 
 

 E -0.099 -0.049 -0.203 -0.229 0.059 -0.187 0.184 0.079 -0.145 

  

Note: PH= Plant height, FLA= Flag leaf area, PL= Panicle length, NPT= Number of productive tillers per plant, NSPP= Number of 

spikelets per panicle, NGPP= Number of grains per panicle, DH= Days to heading, DM= Days to maturity, TGW= Thousand grain 

weight, GYPP= Grain yield per plant. G= Genotypic coefficient, P= Phenotypic coefficient, E= Environmental coefficient, COEF= 

Coefficient. 

 

Table 4: Direct (Bold values) and indirect (Normal values) effects of some yield related traits on grain yield per plant 

 

Traits PH FLA PL NPT NSPP NGPP DH DM TGW rg 

PH -0.345 -0.008 -0.085 -0.067 0.051 0.019 -0.235 0.163 0.196 -0.311 

FLA -0.005 -0.54 -0.012 0.109 0.273 0.126 0.354 -0.17 0.004 0.138 

PL -0.168 -0.039 -0.174 -0.175 0.314 0.141 -0.261 0.086 0.139 -0.137 

NPT 0.042 -0.104 0.054 0.566 -0.16 -0.005 0.139 -0.062 -0.06 0.407 

NSPP -0.031 -0.257 -0.095 -0.158 0.575 0.233 -0.044 0.022 -0.08 0.169 

NGPP -0.022 -0.232 -0.084 -0.009 0.457 0.293 -0.173 0.081 -0.03 0.278 

DH -0.064 0.153 -0.036 -0.063 0.02 0.04 -1.255 0.635 0.103 -0.468 

DM -0.084 0.136 -0.022 -0.052 0.019 0.035 -1.185 0.672 0.076 -0.403 

TGW 0.198 0.006 0.071 0.104 0.129 0.029 0.377 -0.149 -0.345 0.424 

 

Note: PH= Plant height, FLA= Flag leaf area, PL= Panicle length, NPT= Number of productive tillers per plant, NSPP= Number of 

spikelets per panicle, NGPP= Number of grains per panicle, DH= Days to heading, DM= Days to maturity, TGW= Thousand grain 

weight, GYPP= Grain yield per plant, rg= Correlation coefficient. Values in the diagonal are direct effects. 
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Abstract- Biodegradation of Bitumen by aerophilic organisms 

was carried out by inoculating the bitumen sample on nutrient 

agar plate. The sample was divided into six as five parts were 

cultured aerobically while a part was cultured anaerobically 

using anaerobic jar. The isolation, characterization and 

identification of the microbial isolate revealed that five bacterial 

general: such as Pseudomonas aeroginosa, Bacillus subtilis, 

Bacillus cereus, Aerobacter aerogenes and Aerobacter cecacac 

are grown in each plate after 24 hours and recorded as positive 

(+). Conversely, characteristic of isolate was also investigated 

such as colour, shape, cell shape, spore shape and gram reaction, 

biochemical test was also carried out on each bacterial isolate 

such as motility test, coagulase test, indole and catalase test. 

However, result shows that sample A has (brown), B (white), C 

(white to yellow), D (thick white) and E (white spreading) 

colour, other morphological characteristics like shape and gram 

staining reaction are indicated as positive(+) and negative (-) 

respectively. The ability of isolated organisms to degrade 

bitumen was investigated, and the pH was also determined. It 

was established that aerophilic organisms were capable of 

degrading bitumen. 

 

Index Terms- Biodegradation, bitumen, aerophilic organisms, 

isolate 

 

I. INTRODUCTION 

etroleum is a complex mixture of hydrocarbons derived from 

the geologic transformation and decomposition of plants and 

animals that lived hundreds of millions of years ago. As a 

technical term, petroleum encompasses the liquid (crude oil), 

gaseous (natural gas), and viscous or solid (bitumen asphalt) 

forms of hydrocarbons that occur in the Earth, but the meaning is 

often restricted to the liquid oil form. Heavy oil and tar sand oil 

(bitumen) are petroleum hydrocarbons found in sedimentary 

rocks. Bitumen was discovered in Nigeria over a hundred years 

ago, preceding the discovery of oil by over 50 years. The 

Nigerian bitumen belt lies on the onshore areas of Eastern 

Dahomey (Benin) basin. Nigeria has a proven reserve of 42.47 

billion metric tonnes, the second largest in the world, covering 

about 120 × 4.3 km (Oboh et al., 2006). This is spread along the 

bitumen belt stretching from Lagos, Ogun and to Ondo and Edo 

states. Five distinct hydrocarbon types of occurrence have been 

identified within the tar sands belt: outcrop, rich sands, lean 

sands, shale and deep seated heavy crude. They are formed by 

the oxidation and biodegradation of crude oil, and occur in the 

liquid or semiliquid state in limestones, sandstones, or sands 

Bitumen is an organic material that surrounds tar sand. They are 

so highly viscous liquid and clings to the sand stone that is easy 

to remove from the mixture as a solid form of petroleum yet it is 

a mixture of high density liquids on its supporting solid (Speight, 

1983). Bitumen mixed with mineral matter is defined as asphalt. 

Bitumen is black-brown in colour and almost completely soluble 

in solvents such as benzene, trichloroethylene and carbon 

disulphide. Bitumen is highly viscous liquid or sold at normal 

temperatures and exhibits thermoplastic behaviors softening 

when heated, becoming mobile liquids on further heating and 

returning to their original state on cooling.  Bitumen is about 

20% of the actual oil sands found in Nigeria. The remaining 76% 

is mineral matter including clay and sands and around 4% of 

water (Hobson, 1994).On average, bitumen is composed of 

carbon – 83.2%, hydrogen-10.4%, oxygen-0.94%, Nitrogen-

0.36%, iron and vanadium-0.3% (Oguntimehin & Ipinmoroti, 

2007).  Concern about polycyclic aromatic hydrocarbons initially 

focused on their ability to cause cancer, but more recently 

concern has turned to their interference with hormone systems 

and their potential effects on reproduction, as well as their ability 

to depress immune function (Adewole, 2010). A particular 

concern is the effect of polycyclic aromatic hydrocarbons on egg 

production in fish, and their potential effects on the numerous 

early life stages that reside in the surface micro-layer of the 

oceans, where polycyclic aromatic hydrocarbons can become 

concentrated. Polycyclic aromatic hydrocarbons (PAHs) are 

ubiquitous pollutants in the environment and are of major 

concern due to their well known carcinogenic and mutagenic 

properties (Kameda et al., 2005). Nutrient availability, especially 

of nitrogen and phosphorus seem to be the most limiting factor in 

petroleum biodegradation (Oloke et al., 2009). It was confirmed 

that these nutrients enhance growth of microorganisms, which 

leads to more rapid decomposition of petroleum contaminants 

(Bramble et al., 1991; Chaineau et al., 2005). The microbial 

degradation of crude oil has become important as a result of 

massive oil pollution incidents. Numerous strains of bacteria, 

yeast, actinomyetes and filamentous fungi have been reported to 

degrade and mineralized crude oil (Atlas and Crawford 1981), 

and however, the impact of these organisms have not been 

established. This study is therefore designed to investigate the 

impact of aerophilic organisms on bitumen degradation. 

 

II. MATERIALS AND METHODS 

       Source and collection of samples: Bitumen samples was 

collected from Agbabu village in the well at the back of Oba 

palace which refers to as closed sample and another one was 

P  
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taken from the well of about 100m away which refers to as open 

sample. Agbabu village is within odigbo local government area 

of Ondo State Nigeria. Agbabu is a village of about 400 

inhabitants at the south-western part of Nigeria in the coordinates 

of E004
0
48-49

1
 and N06

0
34-36

1
. This is where bitumen was first 

spotted in Nigeria in 1910 and the first bitumen well NBC-7 was 

drilled there. 

       Sterilization of glassware: The glass wares were washed 

with detergent and then rinsed with distilled water. They were 

then sterilized at 160
0
C for 1 hour.  

       Preparation of media: All media were prepared from 

commercially available products (nutrient agar, nutrient broth 

and peptone water) and made according to manufacturer’s 

instruction. They were sterilized by autoclaving at 121
0
C for 

15mins.  

       Characterization and identification of isolates: This was 

done based on morphological culture and biochemical 

characteristics. Gram reaction, catalase test, sugar fermentation 

test and motility test. Pure cultures were obtained by carrying out 

serial dilution, inoculation and incubation at 45
0
C for 14 days 

and pure colonies were isolated after organisms were sub-

cultured (Bergey et al., 1981).  

       Spore Staining: A smear is prepared on a slide; this was 

then flooded with malachite green stain and heated over a beaker 

of boiling water for 10 minutes. It was then washed off with 

water and flooded with safraline for 20 seconds and finally 

washed with water and blotted dry. This was observed under the 

oil immersion lens. The spores stained green while the vegetative 

cells stained pink to red. 

       Biochemical tests: The various biochemical tests were 

carried on each of the bacteria isolate to help in characterization 

by making sure that the drop of culture was within the ring. The 

slide with the cover slip was reinverted and examined under the 

microscope using X40 objective. 

       Sugar fermentation test: The sugars used were glucose, 

lactose, maltose, sucrose and arabinose. The sugars were 

sterilized by authoclaving at 110
0
C for 15mins. The medium 

used was peptone water.  

       pH determination: This was carried out using pH meter 

which has been earlier standardized with buffers 4 and 9.  

Catalase test: From the subcultures organism in a Mac Cartney 

bottle, a pinch of each organism was taken and placed on a slide 

and few drops of 8% hydrogen peroxide (H2O2) solution was 

added. 

       Indole test: The test organism was inoculated into sterile 

peptone water and incubated at 28
0
C for 24hrs. After incubation 

0.3-0.5ml of kovac’s reagent was added to the culture and the 

tubes were shaken and allowed to stand for a minute or two. A 

dark red colour formation in the tube indicates a positive test, 

while an orange coloration showed a delayed positive test. 

       Coagulase test: This test was used to identify 

staphylococcus aureus which produces the enzymes coagulase 

that causes plasma to cloth by converting fibrinogen to fibrin.  

Motility test: The hanging drop method was used; Vaseline was 

placed round the edge of the depression of a cavity slide. A 

loopful of the isolate was place on the centre of a clean dry cover 

slip. The slide was then inverted on the cover slip. 

       Determination of hydrocarbon degrading potential of 

microbial isolates: 100ml portion of sterile water was added to 

3g of nutrient broth and sterilize.  The nutrient serves as the 

control culture while the other one which was inoculated with 

microorganism and the original sample served as the degraded 

culture. Both culture was incubated for 24hrs, recorded as day 1 

and studied weekly for 28days. 

III. RESULTS AND DISCUSSION   

Table 1: Growth of Bacteria on Nutrient Agar Plates 

 

Samples  Growth of nutrient agar in plates 

A1 

A2 

A3 

A4 

A5 

A6 

+ 

+ 

+ 

+ 

+ 

- 

 

(+) = Positive   (-) = Negative 

A1 – Aerobic closed sample – (culture- incubated aerobically)   A2 – Aerobic closed Sample – (incubated aerobically) 

A3 – Aerobic open sample – (incubated Aerobically) A4 – Aerobic closed Sample – (incubated aerobically) 

A5 – Anaerobic closed Sample – (incubated anaerobically)  A6 – Anaerobic open Sample – (incubated anaerobically) 

 

        Table 1 shows the growth of bacterial in plates, all 

the samples were grown rapidly when cultured and it 

was indicated as (+) positive as obtained at 24hrs, only 

sample A6 – anaerobic open sample incubated 

anaerobically was (-) negative.   
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Table 2: Characteristics of Bacteria Isolates in Sugar Fermentation 

 

Isolates Identity Maltose  Lactose  Manitol  Arabinose  Sucrose  Fructose  

Pseudomonas aeroginosa 

Bacillus subtilis 

Bacillus cereus 

Aerobacter aerogenes Aerobacter 

cecacac 

- 

+ 

+ 

+ 

+ 

- 

- 

- 

+ 

+ 

- 

+ 

- 

+ 

+ 

- 

+ 

+ 

+ 

+ 

- 

+ 

+ 

+ 

+ 

- 

+ 

+ 

+ 

+ 

(+) = Positive  (-) = Negative 

 

        Table 2 reveals the results of sugar fermentation 

(arabinose, mannitol, sucrose, fructose, maltose and 

lactose) of each bacteria isolate in which sample A was 

negative in all sugars, isolate B are all positive except 

in lactose, isolate C lactose and mannitol are negative 

and the rest of sugar are positive, isolate D and E are 

all positive. The positive are indicated by colour 

change while negative are those that did not change. 

        The genetic ability of the isolate microorganisms 

identified in this study is in line with what was reported 

by Horowitz et. al, 1985 to be responsible for the 

different response to the degradation of crude oil in the 

culture medium.  

 

Table 3: Characteristics of Bacteria Isolates Cellular Morphology and Biochemical Reactions 

 

COLONIAL AND CELLULAR MORPHOLOGY  BIOCHEMICAL TEST  

Isolates  Colour on Agar 

Slant 

Shape Cell shape Spore 

stain  

Gram 

reaction  

Motility  Coagulase  Indole  Catalase  

A Brown  Round  Short rods  - - + + + + 

B White spreading  Round  Long rods + + + + - + 

C White to yellow Round  Long rods  + + + + - + 

D Thick white  Round  short rods  - - + + - + 

E White spreading  Round  Short rods - - + + - + 

A = Pseudomonas aeroginosa    B = Bacillus subtilis C = Bacillus cereus D = Aerobacter aerogenes      E = 

Aerobacter cecacac 

 

        The results of characteristics of isolate in each 

sample such as colour, shape, cell shape, spire shape 

and gram reaction are shown in table 3, it also 

contained the results of biochemical test of each 

bacteria isolate such as motility test, coagulase test, 

indole and catalase test. The samples colour are A 

(brown) B (white) C (white to yellow) D (thick white) 

and E (white spreading) and all the cells has rounded 

shape, other cellular morphology was the cell shape 

where sample A, D and E are short rod while B and C 

are long rod. There spore and gram staining reactions 

are the same in that sample A, D and E which shows 

pink colour indicate (-) gram negative while B and D 

shows purple colour indicated as (+) gram positive. In 

biochemical test, the results of each test carried on each 

sample was indicated by positive (+) and negative (-) 

for motility test all samples are positive as it was 

observed under electron microscope, coagulase test 

which was carried out by putting a drop of distilled 

water on each of the sample on a slide, it was observed 

that all organisms were clumped after 10 seconds, thus 

, indicate positive (+), on indole test, only sample A 

showed positive (+) which indicate by formation of 

dark red colour and the rest were negative (-) and lastly 

is the catalase test which was carried out by hydrogen 

peroxide method indicate that all samples are bubbles 

shows positive (+) reaction. This indicates that 60% of 

the isolates from samples were gram-negative and this 

was in line with the percentage reported by Benka-

coker et. al, (1995) for gram-ve bacterial isolated from 

waste drilling fliud in a tropical mangrove swamp oil 

field location. Atlas, 1984, and Obire, 1988 also 

reported that most of the bacteria floras of hydrocarbon 

sources are gram-negative.    
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Table 4: Hydrocarbon Degrading Potential of Bacteria Isolates (cfu/g) in 28days 
 

Bacteria 

Isolates  

Pseudomonas 

aerogenosa   Bacillus sustilies 

Bacillus 

cereus 

Aerobacter 

aerogenes 

Aerobacter 

cecacac 

   Samples     

Days Open  Close Open  Close Open  Close Open  Close Open  Close 

1 3.5 2.5 3.8 3.4 1.2 1 3 2.7 3.1 2.8 

7 7.5 4.8 6.5 5.6 2.7 1.5 5.5 4 6.4 5.6 

14 13 9.2 11.3 10.0 5.8 3.6 8.5 7 13.5 10.2 

21 18.5 13.5 13.2 12.1 7 5.3 12 10.5 14 12 

28 19.7 17 18.5 15.5 9.2 8 16.1 14.0 15.5 13.7 

 

        Table 4 shows the biodegradation activities of each bacterial 

Isolate within the period of 28days. It shows the degradation 

profile of Pseudomonas aerogenosa  in close and open samples 

which ranged from 3.5 – 19.7 in open and 2.5 – 17.0 (cfu/g) in 

closed sample whereas the pH decreased from 6.4 – 3.7 indicates 

that acidity increased, the profile of Bacillus sustilies where the 

total viable count ranged from 3.8 – 18.5 in open and closed 3.4 

– 15.5 (cfu/g) with pH of 6.3 - 3.5, while profile of Bacillus 

cereus recorded total viable count range of 1.2 – 9.2 in open and 

1.0 – 8.0 (cfu/g) in  closed sample with pH of 6.5 – 2.8 

conversely the table also show profile of Aerobacter aerogenes 

where total viable count ranges from 3.0 - 16.1 in open and 2.7 – 

14.0 (cfu/g) in closed sample while pH range was 6.9 – 3.3 and 

lastly is the profile of Aerobacter cecacac where total viable 

count ranges from 3.1 – 15.5 in open and 2.8 – 13.7(cfu/g) in 

closed  sample the pH range was 5.9 – 2.8 respectively. This 

implies that hydrocarbon degradation increases as the days 

increases while the pH decreases and that the activities was faster 

and higher in open samples than the closed samples which could 

be as a result of the presence of oxygen low molecular weight 

hydrocarbons.  Hamme et al. (2003), Ghazali et al. (2004) 

observed that low molecular weight hydrocarbons are degraded 

most rapidly, or converted to some high molecular weight and 

more valuable compounds, when bacteria were made to grow on 

them. Some high molecular weight and more valuable of 

hydrocarbons compounds such as ethers, esters, lactones and 

silicon compound were formed after the biodegradation of 

bitumen. Hydrocarbon-degrading microorganisms act mainly at 

the oil-water interface and have been microscopically observed 

growing over the entire surface of an oil droplet Amund, 1984. 

The pH values obtained from the bitumen samples used in this 

study were within the normal range for the proliferation of 

bacteria and crude oil utilizing potential of the organisms was in 

line with what was demonstrated by (Ijah, et. al, 1988 and 

Amund, 1984). 

 

IV. CONCLUSSION  

       The characterization of the bacteria isolates from Agbabu 

bitumen samples showed that two of the five genera were gram-

positive while the remaining three general were gram-negative 

which indicate that 60% of the isolates from samples were gram-

negative. The pH values obtained from the bitumen samples used 

in this study were within the normal range for the proliferation of 

bacteria. The genetic ability of the isolate microorganisms 

identified in this study may also be responsible for the different 

response to the degradation of crude oil in the culture medium. 

The number of viable cell increased enormously in 7 days of 

incubation upward indicating that the crude oil provided a good 

source of hydrocarbon for the growth of organisms and that toxic 

intermediate product were not found within the 7 days of 

incubation period. It was established from the study that 

aerophilic organisms are capable of degrading bitumen under 

aerobic and anaerobic conditions at low pH and this would 

enhance the remediation/reclamation of polluted land in bitumen 

exploitation areas. This suggest that some anthropogenic 

activities such as illegal felling of timber without regeneration 

should be avoided and method of bush burning as a form of farm 

practice should be discouraged in the bitumen deposit areas. 

Likewise, Government should be well informed about the impact 

of aerophillic organisms in bitumen degradation prior to the 

taping of bitumen in the study area. 
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Abstract— Mining of gold from sand and rocks is referred to as 

gold mining rather than sand or rock mining. Thus data mining is 

nothing but the ‘knowledge mining’ from the data. Data mining 

techniques extract knowledge from large amount of data about a system. 

This knowledge can be used for taking various strategic decisions as 

well as finding the solutions towards the betterment of the system. The 

education system of a nation influences progressive nation building. It 

plays a vital role in the personal growth of a student and the social 

development among all. In this paper we have discussed various data 

mining techniques which can be used to improve the academic 

performance of the students. The main objective of higher education 

institutions is to provide quality education to their students. With the 

help of some data mining techniques like Association Rules, 

Classification, and KDD (Knowledge Discovery in Database), the 

institutes can evaluate the student performance and overcome the 

problems of low grades. The data required for this evaluation is hidden 

in huge educational databases. Data mining techniques not only 

abstract this data but also make predictions about student’s 

performance and suggest remedies depending upon the performance. 

  

Key Terms - Association Rules, Classification, Data Preprocessing, 

Educational Database 

Introduction 
In various institutes, the amount of educational data 

kept in computer files and database growing rapidly. 

At the same time educationalists are expecting more 

sophisticated information from them. An 

educationalist is no longer satisfied with a simple 

listing of student’s data but want detail information 

about the student’s past academic performance as well 

as the prediction of their academic future. Simple 

structured or query languages are not adequate to 

support these increased demands for information. 

Data mining steps in to fulfill these needs. The data 

mining has been called exploratory data analysis, data 

driven discovery and deductive learning [1].  

The main objective of our paper is to improvise 

student’s performance by studying the overall 

academic growth of the student and predicting her 

learning status for some future examinations. If the 

predicted performance of the student is not up to the 

mark, the institute can provide some remedial 

coaching or regular consultations to such students to 

boost them to cope up with their studies. The 

predictions are made by data mining techniques 

applied on the data extracted from the database of the 

institute. We have applied association rules mining on 

the data to find the relationships among various 

attributes. The association rules reveal the hidden 

patterns of the students with poor performance as well 

as the hidden patterns of the students with good 

performance. Also, we have used classification as a 

data mining technique and applied it on the main 

attributes that may affect the student’s performance. 

The extracted classification rules predict the values 

measuring the future performance of the students. For 

example, one may predicate student’s final grades 

using classification rules. The association rules are 

descriptive i.e. they characterize current scenario and 

classification rules are predictive i.e. they characterize 

future scenario. 

The data required for the case study in this paper is 

explored from the database of ‘C. K. Thakur Arts, 

Commerce and Science College, New Panvel 

affiliated with University of Mumbai’. The research is 

divided in two parts. The first part of the paper shows 

how the data is collected, pre-processed and how to 

apply data mining mechanisms on the data. The rest of 

the paper shows how can we benefitted from the 

discovered knowledge. 

Data Mining Models 
 

 

 

 

 

                                    Data Mining 

 

                  Predictive               Descriptive 

          Classification                  Clustering 

          Regression                           

 Summarization 

               Time Series Analysis             

 Association Rules    Prediction                         
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      Data mining involves many different algorithms to 

accomplish different tasks. The purpose of these 

algorithms is to fit a model to the data. A data mining 

model can be either predictive or descriptive in nature. 

A predictive model makes prediction about values of 

data using known results found from different data 

and other historical data. The predictive models 

include classification, regression, time series analysis 

and prediction. A descriptive model identifies patterns 

or relationships in data. It explores the properties of 

the data being examined. It does not predict new 

values of the properties like predictive models. The 

descriptive models include clustering, summarization, 

association rules and sequence discovery. 

 

Classification: Classification involves the predictive 

learning that classifies a data item into one of several 

predefined classes. It involves examining the features 

of an item and assigning to it a predefined class. 

Classification is a two-step process. First a model is 

built describing a predefined set of data classes and 

secondly, the model is used for classification. 

 

Regression: Regression is a statistical technique used 

to fit an equation to a dataset. The simplest form of 

regression, linear regression, uses the formula of a 

straight line (y = mx + b) and determines the 

appropriate values for ‘m’ and ‘b’ to predict the value 

of ‘y’ based upon a given value of ‘x’. Advanced 

techniques, such as multiple regressions, allow the use 

of more than one input variable and allow for the 

fitting of more complex models, such as a quadratic 

equation. 

 

Time Series Analysis: A Time series is a sequence of 

data points, measured typically at successive points in 

space-time at uniform time intervals. Time Series 

Analysis comprises methods for analyzing time series 

data in order to extract meaningful statistics and other 

characteristics of the data. Time series forecasting is 

the process of using a model to generate predictions 

for future events based on known past events. 

 

Prediction: Prediction technique applies various 

functions on data set to predict the unknown or 

missing values.   

 

Clustering: Clustering is the task of grouping a set of 

objects in such a way that objects in the same group 

are more similar to each other than to those in other 

groups. 

 

Summarization: It is the abstraction or generalization 

of data. A set of relevant data is summarized and 

abstracted, resulting smaller set which gives a general 

overview of the data and usually with aggregation 

information.  

Association Rules: Association rules are if/then statements that 

help uncover relationships between seemingly unrelated data in a 

relational database or other information repository. An 

association rule has two parts, an antecedent (if) and a 

consequent (then). An antecedent is an item found in the data. A 

consequent is an item that is found in combination with the 

antecedent. 

Sequence Discovery: Sequence Discovery is 

concerned with finding statistically relevant patterns 

between data where the values are delivered in a 

sequence. 

Data Collection and Pre-processing 
Data pre-processing is a data mining technique that 

involves transforming raw data into an understandable 

format. In Our Research paper, data is acquired from 

“Department Of Information Technology” of ‘C. K. 

Thakur Arts, Commerce and Science College, New 

Panvel affiliated with University of Mumbai’. On the 

basis of collected data, some attributes are considered 

to predict student’s performance in Final 

Examination. The Attributes used for forecasting the 

student’s performance in Final results are HSC, SSC, 

Attendance, Tutorial, Class Test as mentioned in 

Table I. 

 STUDENT DATA ATTRIBUTES 

Attributes Description Values 
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Attributes Description Values 

SSC % Percentage of marks obtained in 

Secondary School Certificate 

Examination. 

Distinction, First, 

Second, Third, 

Fail 

HSC% Percentage of marks obtained in 

Higher Secondary Certificate 

Examination. 

Distinction, First, 

Second, Third, 

Fail 

First Year 

Examination % 

Percentage of marks obtained in 

First Year Examination. 

Distinction, First, 

Second, Third, 

Fail 

Attendance % Attendance of the student during 

the academic year. 

Excellent, Very 

Good, Good, Poor 

Tutorial Marks obtained in Tutorial 

Examination 

Good, Average, 

Poor 

Class Test  Marks obtained in Class Test Good, Average, 

Poor 

 
Research Methodology 

Association Rules: Association mining is about 

discovering a set of rules that is shared among a large 

percentage of the data. Association rules mining tend 

to produce a large number of rules. The goal is to find 

the rules that are useful to users. There are two criteria 

of measuring usefulness viz. support and confidence. 

Support is an indication of how frequently the items 

appear in the database. Confidence indicates the 

number of times the if/then statements have been 

found to be true. 

The association rules problem is as follows: 

     Let I= {i1, i2… in} be a set of literals call items. Let 

D be a set of all transactions where each transaction T 

is a set of items such that T ⊆ I. Let X, Y be a set of 

items such that X, Y ⊂ I. An association rule is an 

implication in the form X ⇒ Y, where X ⊂ I, Y ⊂ I, X 

∩ Y=Ø. 

 

Support: The rule X ⇒ Y holds with support s if s% of 

transactions in D contains X ∪ Y. Rules that have a s 

greater than a user-specified support are said to have 

minimum support. 

 

Confidence: The rule X ⇒ Y holds with confidence c 

if c% of the transactions in D that contain X also 

contain Y. Rules that have a c greater than a user-

specified confidence are said to have minimum 

confidence. 

     The association between various data items can be 

found out by mining multilevel association rules, 

multidimensional association rules and/or quantitative 

association rules. Multilevel association rules involve 

concepts at different levels of abstraction. 

Multidimensional association rules involve more than 

one dimension or predicate. Quantitative association 

rules involve numeric attributes that have implicit 

ordering among values e.g. grades of students.[2] We 

have mined quantitative association rules from the pre-

processed data extracted from the educational database 

of ‘C. K. Thakur Arts, Commerce and Science 

College, New Panvel’. Each quantitative association 

rule has quantitative attributes on left –hand side of the 

rule and one categorical attribute on right-hand side of 

the rule. 

 

Aquan1 ^ Aquan2 → Acat 

 

     Hence, the association rules we have mined from 

the aforementioned database are mentioned in Table II. 

 ASSOCIATION RULES 

Association Rule 
Support 

(%) 

Confidence 

(%) 

ssc (S1,70..100) ^ hsc (S1,70..100) ^ 

fy(S1,70..100) → Student(S1,"Advanced") 
 

13.33 

 

16.66 

 

ssc (S2,55..69) ^ hsc (S2,40..55) ^ 
fy(S2, 55..69) → Student(S2,"Medium") 

 

10 

 

13.33 

 

ssc (S3,40..55) ^ hsc (S3,40..55) ^ 
fy(S1, 55..69) → Student(S3,"Slow") 

 

10 

 

23.33 

 

ssc (S4, 55..69) ^ hsc (S1, 55..69) ^ 

fy(S1, 55..69) → Student(S4,"Medium") 

 

10 
 

10 
 

ssc (S5, 40..55) ^ hsc (S5,40..55) ^ 

fy(S5, 40..55) → Student(S5,"Slow") 

 

13.33 
 

23.33 
 

ssc (S6,70..100) ^ hsc (S6, 70..100) ^ 

fy(S6, 55..69) → Student(S6,"Medium") 
 

3.33 

 

16.66 

 

ssc (S7,70..100) ^ hsc (S7, 55..69) ^ 

fy(S7, 70..100) → Student(S7,"Advanced") 
 

20 

 

33.33 

 

ssc (S8,70..100) ^ hsc (S8, 70..100) ^ 
fy(S8, 70..100) → Student(S8,"Advanced") 

 

13.33 

 

13.33 

 

ssc (S14, 55..69) ^ hsc (S14, 40..55) ^ 
fy(S14, 40..55) → Student(S14,"Slow") 

 

3.33 

 

13.33 

 

ssc (S20,70..100) ^ hsc (S20, 40..55) ^ 

fy(S20, 70..100) → Student(S20,"Medium") 

 

3.33 
 

3.33 
 

 

 

Classification: Classification is an analytical task 

where the classifier is constructed to predict the 

categorical labels as “Advanced”, “Medium” and 

“Slow”. We have divided classification of 

aforementioned educational data into two steps. The 

first step, the classifier describes the predefined set of 
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data classes. This is the training phase where a student 

tuple S is represented as an attribute vector S = 

(x1,x2,x3,x4) where x1,x2,x3,x4 are the values of 

attributes Attendance, Tutorial and Class Test 

respectively. The corresponding class label 

(Advanced, Medium or Slow) is provided to each 

training tuple. We have obtained this label is by the 

association rules mining technique mentioned in the 

previous section of the paper. The classification rules 

obtained at the end of the training phase are as 

mentioned in Table III. 

 CLASSIFICATION RULES 

IF student = advanced AND attendance = good AND tutorial = good 

AND class test = average THEN final_exam_performance = Medium 

IF student = medium AND attendance = very good AND tutorial = good 

AND class test = poor THEN final_exam_performance = Medium 

IF student = slow AND attendance = good AND tutorial = poor 

AND class test = average THEN final_exam_performance = Slow 

IF student = medium AND attendance = very good AND tutorial = good 
AND class test = average THEN final_exam_performance = Medium 

IF student = slow AND attendance = poor AND tutorial = average 
AND class test = average THEN final_exam_performance = Medium 

IF student =medium AND attendance =  very good AND tutorial = good 

AND class test = average THEN final_exam_performance = Medium 

IF student = advanced AND attendance = very good AND tutorial = good  

AND class test = good THEN final_exam_performance = Advanced 

IF student = medium AND attendance = very good AND tutorial = average 

AND class test = average THEN final_exam_performance = Medium 

IF student = medium AND attendance = good AND tutorial = average  

AND class test = poor THEN final_exam_performance = Slow 

IF student = slow AND attendance = poor AND tutorial = average 
AND class test = average THEN final_exam_performance = Slow 

IF student = medium AND Attendance = poor AND tutorial = average  
AND class test = poor THEN final_exam_performance = Medium 

IF student = medium AND attendance = good AND tutorial = poor 

AND class test = average THEN final_exam_performance = Medium 

IF student = advanced  AND attendance = very good  AND tutorial = 
average  AND class test = average THEN final_exam_performance = 

Advanced 

IF student = advanced AND attendance = good AND tutorial = good  

AND class test = poor THEN final_exam_performance = Medium 

IF student = medium AND attendance = good AND tutorial = good 
AND class test = poor THEN final_exam_performance = Medium 

IF student = slow AND attendance = good AND tutorial = good 
AND class test = poor THEN final_exam_performance = Slow 

IF student = medium AND attendance = very good AND tutorial = good  
AND class test = good THEN final_exam_performance = Advanced 

IF student = slow AND attendance = poor AND tutorial = poor 
AND class test = poor THEN final_exam_performance = Slow 

IF student = slow AND attendance = good AND tutorial = average 

AND class test = poor THEN final_exam_performance = Slow 

The classification rules mentioned in Table III predict 

student’s performance in their final examination. The 

second step of classification process estimates the 

predictive accuracy of the classifier. If we were to use 

the training set to measure the accuracy of the 

classifier, this estimate would likely be optimistic, 

because the classifier tends to overfit the data. 

Therefore, a test set is used made up of test tuples and 

their associated class labels. These tuples are 

independent of training tuples. The associated class 

label of each test tuple is compared with the trained 

classifier’s class prediction for that tuple. This 

comparison has proved that the accuracy of the 

classification process we followed is acceptable and 

can be used for further data tuples for which the class 

label (Advanced, Medium or Slow) is not known i.e. it 

can be used for predicting the performance of various 

students other than the students listed in training set of 

classification. The outcome of the classification 

process is the set of classification rules which predict 

the future performance of any student in the institute. 

The instructors in the institute can take the remedial 

action based on this prediction. They can provide the 

special coaching in advance, using various ICT 

(Information and Communication Technologies) 

methods to enhance the student’s performance in their 

final examination. 

 

Conclusion 

     In this paper, we explored the potential usefulness 

of data mining techniques in enhancing the quality of 

student performance. The study will help to identify 

those students which need special attention to reduce 

failure rate. A descriptive data mining technique called 

association rules mining is used to describe the 

student’s current performance and a predictive 

technique called classification is used to predict 

student’s future performance. For future work, few 

more data mining techniques can be used to detect the 

outliers in the educational database for more accurate 

predictions about the student’s performance.  
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     We are also working on investigation of similar 

patterns in student’s withdrawal (which also includes 

student’s socio- economic status parallel with the 

academics) from any course and help students as well 

as the institute in student retention along with the 

upgraded performance. 
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     Abstract- The aim of this paper is to analyze the performance of Erbium Doped Fiber Amplifier (EDFA) system by comparing the 

gains and noise figures of different commonly available EDFAs. The four stage enhancement circuit  has been designed and 

simulation studies for different types of EDFAs are compared by replacing different EDFAs in the four-stage enhancement circuitry of 

EDFA in WDM configuration.  Further, for the EDFA with comparatively better gain and noise figure spectrum, the pump powers are 

varied and a comparison of gain and noise figure with respect to  wavelength is carried out. Finally, the Eye Diagram and Min BER 

has been generated for the best Pump Power performance. 

 

 

    Index Terms- EDFA, Four Stage, Gain, Noise Figure, Stage Enhancement. 

      

I. INTRODUCTION 

Optical fiber communication is seen as one of the most reliable, fastest and secure telecommunication technologies to achieve 

consumer needs for present and future application. Optical Fiber communication has grown in importance exponentially in the present 

modern era. It is reliable in handling and transmitting data through hundreds of kilometers with an acceptable bit error rate. The 

Wavelength Division Multiplexing (WDM) technique is the preferred way to increase the information transmission capacities of a 

fiber system. An erbium doped fiber amplifier is a suitable component for optical fiber networks serving as a wide range of 

applications from WDM network repeaters to a CATV power amplifier and an inline amplifier.  

The main attraction of EDFAs is their large gain bandwidth while simultaneously amplifying a large number of channels at different 

wavelengths within the spectrum without narrowing the gain. The gain flattened EDFA is a key component in a long-haul 

multichannel light wave transmission system. 

But even now in optical fiber communication losses such as fiber loss, splice loss still occur. Thus in order to prevent signal 

degradation over long distance communication we need an optical amplifier with good gain and flat gain bandwidth. Thus Erbium 

Doped Fiber Amplifiers come into play. EDFA’s have the major advantage of being optical amplifiers, with no conversion of the  

optical signal into electrical signal. 

 

II. SOFTWARE USED 

    Here, two softwares are used  

 Gainmaster 
TM

 

 Optisystem 7.0 

There are six pre-defined fibers in Gainmaster Software. Gainmaster is used to compare the gain and noise figures of the six different 

fibers and choose the fiber with better gain and noise figure characteristics.  

Once the fiber is chosen in Gainmaster, the same fiber is designed in Optisystem software and implemented in a communication 

system. Optisystem is a more-customizable software and further parameters can be customized to design the required communication 

system.  

 

III. EDFA WORKING PRINCIPLE 

By considering a three-level atomic system, the working of EDFA can be explained. As shown in the fig1. the ground state is denoted 

by 1, an intermediate state is denoted by 3 and a state with longer lifetime is denoted by 2 (also called metastable state). The 

populations of the levels are labeled Ni, N2, and N3. To obtain amplification, we need a population inversion between states 1 and 2.  

Since state 1 is also the ground state, at least half of the total population of erbium ions needs to be excited to level 2 to have 

population inversion. The major advantage of EDFA is that light fields are confined in a core of very small dimensions. Hence 

Population Inversion is achieved with smaller pump powers. 
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 Figure 1 : Three- level system for amplifier model 

 

• The transition from level 2 to 1 can be used as the laser transition for amplifying light in the 1.5-μm wavelength region, 

which is often used for optical fiber communications. The used pump light often has a wavelength near 980 nm. This actually 

pumps ions from the ground state (level 1) into level 3. From there, ions in the fiber glass quickly decay to level 2.  

• The upper laser level (level 2) is quite long-lived, with an upper-state lifetime of the order of 10 ms.. 

• As the non-radiative transition 3 → 2 is rather fast, the level scheme used in a model can often be simplified. One assumes 

that the mentioned transition takes no time at all – with the consequence that at any time an ion can only be in level 2 or 

 level 1.  

IV. EDFA DESIGN 

    Initially, a four-stage EDFA circuitry is designed by connecting four EDFAs in cascade in Gainmaster software. Now, there are six 

different EDFAs available in Gainmaster where each EDFA have different properties like Saturation Parameter, Background Loss. 

Using replace tool in Gainmaster, the various fibers are implemented in the four-stage circuit. The Gain and Noise Figure for each and 

every Fiber circuitry is plotted and compared. 

 

 

 
 Figure 2 : Four- Stage EDFA Circuitry 

 

An ITU-T laser source operates with 200GHz channel spacing. The source transmitting 23 signal channels and transmitting the power 

of each channel is a −30dBm/channel.  Isolator is used to provide  unidirectional propagation and restricting back reflection. It has 

isolation of 20dB, insertion loss −0.2dB and input and output return loss −60dB and 55dB, respectively. A wavelength selective 

coupler (WDM) has been fixed with an of insertion loss 0.2dB and pump and signal isolation of 20dB and 30dB, respectively. The 
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length of the fiber used is 5m. A probe is a device used to measure the gain spectrum and noise figure spectrum between any two 

points in the circuit. Four Er Fibers are used to achieve  the required four-stage enhancement. 

 

Here, in the place of Er Fiber, we replace the circuit with the different available Fibers and the circuit is executed for every change and 

the required graphs are generated using Gainmaster Software. The different Er Fibers available in the software are DHB 1500, I-4, I-6, 

I-25, M-5 and M-25.  

 Following are the various graphs generated :  

 

            
 Figure 3 : Gain Spectrum and Noise Figure Spectrum of DHB 1500 

 

 

 

 

 
 

 Figure 4 : Gain Spectrum and Noise Figure Spectrum of I-4 
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 Figure 5 : Gain Spectrum and Noise Figure Spectrum of  I-6 

 

                   
 Figure 6 : Gain Spectrum and Noise Figure Spectrum of  I-25 

 

           
 Figure 7 : Gain Spectrum and Noise Figure Spectrum of  M-5 
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  Figure 8 : Gain Spectrum and Noise Figure Spectrum of  M-25 

 

 

From the graph, it is concluded that M-5 Fiber is the most suitable EDFA that can be used to implement four-stage enhancement of the 

required EDFA Design. The properties and parameters of the M-5 Fiber are noted and the same is implemented in Optisystem 

Software. 

 

Now, Optisystem 7.0 is used to design a circuit to test the gain and noise figure of the EDFA using M-5 fiber Erbium Doped Fiber. A 

four stage  Erbium Doped Amplifier circuit is implemented. From prior analysis in the Gainmaster software it had been found out that 

M-5 had the best performance levels for C and L bands. So the following characteristics have been set in optisystem:- 

 

 i.  Bit Rate: 10
10

 Bits/sec 

ii.  Sequence Length: 128 Bits 

iii. Samples per bit: 64 

iv. Number of samples: 8192 

 

Now inside the EDFA we set the following parameters in order to simulate M-25 Erbium Doped fiber:- 

i.   Length of fiber: 5m 

ii.  Er Metastable lifetime: 10ms 

iii. Saturation Parameter: 4.4*10
15

 

iv. Er Ion Density: 10
25

 m
-3

  

v. Numerical Aperture: 0.24 
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 Figure 9 : Four-stage implementation in Optisystem 

 

 

A WDM Transmitter has been used with center frequency 1552.52 nm, frequency spacing 2 nm and input power -26 dBm. The input 

signal can be visualized by attaching an Optical Spectrum Analyzer to the output of the WDM transmitter. The input signal is as 

follows:- 

 

 

 Figure 10 : Input Signal 

 

 

In order to ensure flow of power in one direction only and not in the reverse direction isolators have been used. Contra-directional 

pumping has been used in all four EDFs. The pump frequency has been set at 980 nm. The pump power has been varied. The three 

values of pump power that has been used are 0.1 W, 0.15 W, 0.75 W.  The Gain Spectrum, Noise Spectrum  and the output signal 

have been found out for each of the respective pump powers. 

The Dual port WDM analyzer is used to find out the gain and the noise figure for the operational bandwidth. The BER analyzer has 

been used to find the min BER and the eye diagram. 
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 Table I : Gain Spectrum for different pump powers 

 
 

 
 Figure 11 : Gain Spectrum for different pump powers 

 

 Table II : Noise Figure Spectrum for different pump powers 
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Figure 12 : Noise Figure Spectrum for different pump powers 

 

 

After comparing the Gain and Noise figure for pump powers 0.1W, 0.15W and 0.75W it has been found that, for pump power 0.75W 

the best simulation results are obtained. After this the Eye Diagram, min BER and the output spectrum has been obtained for the 4 

stage EDFA configuration for pump power 0.75W. 

 

 
Figure 13 : Output Signal at 0.75 W Pump Power. 
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Figure 14 : BER analysis and Eye Pattern 

 

The min Bit Error Rate(BER) is recorded to be 8.442e-7. Also the Eye Height is recorded to be 0.441851 which is significantly better 

than the other pump powers. 

 

CONCLUSION 

From the Gainmaster  results, it is concluded that M-5 fiber is the most suitable fiber for the four-stage implementation of EDFA. The 

same EDFA has been implemented in Optisystem with further customizable parameters. The pump power was varied. Different Pump 

Powers like 0.1W, 0.15W and 0.75W were used. Analyzing the gain and noise figure spectrum for the EDFA under different pump 

powers, it was concluded that the pump power of 0.75 W gives better results. Further, the Output Spectrum, Q-Factor, Eye Diagram 

were generated for the 0.75 W Pump Power case . Therefore, a four-stage EDFA in WDM Configuration  with high and relatively 

flattened gain with low noise figure has been designed. This EDFA design can be used in booster applications. A maximum gain of 

61.04 dBm has been recorded. 
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Abstract- Chronic periodontitis although a common disorder in 

adults, is found associated with a number of systemic conditions 

like diabetes mellitus, atherosclerosis, coronary heart disease- 

CHD and certain chronic inflammatory disorders including 

rheumatoid arthritis. Rheumatoid Arthritis (RA) and Chronic 

Periodontitis-CP share certain common features like both being 

chronic inflammatory disease associated with bone loss and 

destruction of the soft tissue surrounding the bone ultimately 

leading to loss of function. Etiopathologically both are initiated 

by some pathogens like bacteria and believe to be further 

mediated by host immune-inflammatory dysregulation. Elevated 

levels of pro-inflammatory cytokines leading to bone resorption 

is reported in both conditions. Resolving periodontal infection 

seems to have positive effect on the treatment of RA. Both 

respond to certain drugs like NSAIDS and tetracyclines. This 

article reviews the association of  CP and RA and how the 

successful treatment of periodontal condition affects the 

prognosis of the other disease. 

 

Index Terms- chronic periodontitis, rheumatoid arthritis, 

association 

 

I. INTRODUCTION 

eriodontal disease usually refers to the inflammatory disorder 

affecting the hard and soft tissues surrounding teeth
1
. 

Causative factor of this disorder is the plaque with its bacterial 

biofilm. The inflammatory process set upon due to this biofilm 

may result in destruction of the periodontal ligament and the 

alveolar bone
2
. If the condition persists or progress, the 

attachment apparatus of the tooth is affected that the tooth 

becomes loosened in the socket and ultimately exfoliate 
1
. 

       Chronic periodontitis is found to be associated with many 

systematic diseases like atherosclerosis, coronary heart disease, 

myocardial infarction and stroke
3,4

. Periodontitis  has been 

reported as an independent risk factor for atherosclerosis 

including stroke 
5
 and coronary heart disease

6,7,8
,and diabetes

9
. 

Chronic conditions of altered connective tissue metabolism, 

hormone imbalance and altered immune function
10

 also seem to 

be associated with chronic periodontitis. Among these, the 

association of rheumatoid arthritis with chronic periodontitis has 

been widely studied and researched. Both are chronic 

inflammatory diseases with loss of bone and destruction of soft 

tissues surrounding the bone 
11

 Increased incidence of 

periodontitis in RA patients than healthy subjects has been 

observed in some studies
 1,12

. 

RA and CP might share some similarity in their etio-

pathogenesis
13

.Their pathological resemblances are osseous 

erosion, periosteal soft tissue damage, similar humoral and 

cellular immune response and common immunogenetic 

mechanism
13

. 

 

II. PATHOGENESIS OF CHRONIC PERIODONTITIS 

Bacterial infection in periodontitis: 

       Infection of the periodontium is caused by some 

periodontopathogens like P.gingivalis, 

A.actinomycetemcombitans, P.intermedia B.forsythus 

P.melaninogenica, P.intermedia and E.notatum. Though bacteria 

are commonly implicated in the pathogenesis of periodontitis, 

some viruses were also found in periodontal pockets. Herpes 

virus was often believed to be responsible for the exacerbation of 

perodontitis. However the contribution of herpes virus  to 

periodontitis remains controversial
14

. Other viruses reported to be 

present in the periodontal pocket are Papilloma virus, HIV, 

Human T lymphotropic virus type 1, Hepatitis B and C, Ebstein-

Barr virus and Cytomegalovirus
15

. 

        A.actinomycetamcombitans, T. forsythia, P.gingivalis are 

strongly associated with severity and progression of periodontal 

disease, causing failure of periodontal therapy. Other bacteria 

like P. Intermedia, P.nigrescens, C.rectus , Parvimonas micra, F. 

nucleatum, E. bacterium nodatum are moderately associated with 

the periodontal disease. Such infection is usually succeeded by 

chronic inflammation of the periodontal tissues mediated by T 

cells and other inflammatory mediators. Thus the sub-gingival 

bacterial bio-film initially establishes an infection which triggers 

the host inflammatory-immune response to cause bone loss and 

destruction of soft tissues surrounding the tooth
 16

. Though 

bacterial products promote tissue destruction, inflammation is the 

major contributor for the degeneration of periodontal tissues in 

CP
 15

. 

 

Virulence factors  

       Bacteria evade host immunity through production of extra-

cellular capsule, modulation of host response by binding to 

serum components and invasion of gingival epithelial surface
15

. 

Virulence factors are   

• those promoting colonization of microbes 

• Toxins and enzymes  

• Mechanisms protecting bacteria from the host 

 

       LPS-Lipopolysaccharide are present in the outer membrane 

of gram negative bacteria elicits strong immune reaction in the 

P  
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host. LPS is recognised in the host by the TLR- toll-like 

receptors. Once LPS has been recognised by the TLR this event 

is followed by a series of cellular events due to activation of 

CD14/TLR4/MD2 complex triggering increased production of 

inflammatory mediators and differentiation of immune cells for 

the effective immune response against the pathogens. 

       Lipo-teichoic acid-LTA of gram positive bacteria also elicits 

immune reactions in the host but not as effective as LPS. TLR2 

recognise LTA. 

       Enzymes like proteases produced by bacteria may cause 

destruction of structural proteins like collagen, elastin and fibro-

nectin of the periodontium leading to further bacterial invasion. 

Proteases also disrupts host response. P gingivalis produces two 

types of cysteine proteases, the arginine and lysine specific-  

gingipains, which are implicated in periodontal pathogenesis. 

Gingipains can alter immune-inflammatory response aiding in 

tissue breakdown. They increase IL-6, and IL8 secretion by 

monocytes
 15

. 

       Fimbriae of some bacteria especially P.gingivalis plays an 

important role in periodontal pathogenesis. Pili of A. 

actinomycetamcombitans also play an important role in the 

pathogenesis
15

. 

 

Inflammatory mediators:  

       Host derived inflammatory mediators such as cytokines, 

prostaglandins and matrix metalloproteinases - MMPs are 

believed to be responsible for the progression of CP
 17,18,19

. and 

also in the pathogenesis of RA. MMPs are proteolytic in nature 

causing lysis of extra-cellular matrix like collagen, elastin and 

gelatin. Thus they mediate connective tissue destruction and 

induce differentiation and activity of osteoclast to destroy bone
 

20,21
. TNF α promote bone resorption by upregulation of 

inducible nitric oxide synthetase (iNOS) and production of nitric 

oxide
 22

, alteration of RANKL/OPG - ratio (RANKL-receptor 

activated nuclear kappa b ligand, OPG-osteoprotegerin) there by 

stimulating osteoclastic activity
 19

 and induce apoptosis of 

fibroblast thus impairing repair
15

. High titres of  IL-10,IL 1α, and 

TNF α were found in CP patients.
23 

 

III. RISK FACTORS 

       Smoking is a major risk factor influencing the extent and 

severity of periodontitis. Though the mechanism by which 

smoking influences periodontitis is unknown
 15

,
 

it seems to 

impair the immune response by reducing chemotaxis, phagocytic 

activity of PMNs and reducing the levels of IgA and IgG.
 

Smokers are at greater risk for periodontitis compared to non-

smokers. They experience more bone loss, furcation involvement 

and increased pocket depth than non-smokers. Alteration in the 

sub-gingival microflora and less bleeding on probing has been 

observed. Healing following periodontal therapy is compromised 

in smokers than non-smokers
 24,25

 

       Emotional stress influence the extent and severity of CP, 

probably by affecting the immune function of the individual. 

 

IV.  PATHOGENESIS OF  RHEUMATOID ARTHRITIS 

       RA is a chronic systemic inflammatory disease mainly 

affecting the joints causing non-suppurative proliferative 

synovitis progressing to destruction of articular cartilage and 

resorption of bone
26

. 

       The exact etiology of RA is unknown. It is believed ‘RA is 

triggered by exposure of an immnunogenetically susceptible host 

to an arthritogenic microbial antigen’ 
26

. The arthritogenic 

microbe cause an acute arthritis followed by a continuing 

autoimmune reaction mediated by T cells. This is also 

accompanied with local release of inflammatory mediators and 

lytic cytokines, resulting in destruction of the joint. Genetic 

predisposition is major determinant of susceptibility to RA 

especially HLA-DR4 or DR1 or both. Therefore factors involved 

in the casuation of RA are 1. An arthritogenic antigen  2. 

Autoimmune reaction with synovial membrane and 3.mediators 

of the joint damage
.
 4.Genetic susceptibility 

26
. 

       Initiation of RA could be due to some microbial agent, 

acting as arthritogenic antigen. EB virus is believed to be an 

important etiological agent in RA followed by retrovirus, 

parvovirus, mycobacteria, borrelia and mycoplasma
26

.
  

However 

recently, the periodontopathogenic bacteria P.gingivalis by its 

expression of the enzyme peptidyl arginine deaminase-PAD and 

other mechanism could contribute to development of RA also
27

.
 

P.gingivalis has been found to invade human chondrocytes of 

knee joints and increase the apoptosis of chondrocytes. They also 

believed to delay cell cycle progression
 27,28

.
 

       Following infection of the synovium, T cells mainly CD4 

cells appear at the inflammatory site with the release of IL-1, 

TNF α, INF γ. CD4 cells activate   monocyte-macrophage and 

promote release of monokines. They also activate B cell 

production in the affected joints. IgM autoantibodies to Fc 

portion of autologous IgG (Rheumatoid factor RF) are found in 

RA. However RF is not present in all cases. Activated CD4 cells, 

B cells and macrophage secrete IL-1,IL-2,IL-3,IL4,IL-6, IFN γ, 

TNF α, and TNF β. Neutrophils produce proteases and 

elasteases. TNFα or IL 1 induce release of collagenases causing 

resorption of bone and cartilage
 26

. 
 

V. THE POSSIBLE ASSOCIATION OF CHRONIC PERIODONTITIS 

AND RHEUMATOID ARTHRITIS  

       Many possible mechanisms have been proposed to explain 

the association of periodontitis and rheumatoid arthritis. Oral 

infections contributing to the pathogenesis of RA is one such 

theory
 29

. RA is believed to be caused by arthritogenic microbial 

antigen.  

       Increased levels of immunoglobulins G and A (IgG and IgA) 

against some periodontopathogenic bacteria were found in both 

the serum and synovium of patients with RA. This fact may 

suggest that these bacteria and their antibodies act as a possible 

aetiopathogenic mechanism in RA
 29

. 

       The highly pathogenic bacteria P. gingivalis is one of the key 

pathogen in periodontitis and is believed to be the only known 

bacterium that could express the enzyme PAD. This enzyme is 

also believed to be an important pathogenic factor for RA. 

During inflammation the enzyme PAD converts arginine to 

citrulline. This post-translational modification alters the bio-
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chemical and antigenic nature of the protein/peptide structure
 30

 

resulting in generation of auto-immunity to these citrullinated 

peptides. In RA antibodies to citrullinated protein such as 

keratin, filagrin, fibrin, vimentin, fibrinogen as well as antibodies 

to anticyclic citrullinated peptide-CCP have been reported as 

specific for the disease. This may ultimately result in the 

development of RA
31

.
  

       P gingivalis also seem to disrupt the integrity of epithelium, 

affect endothelial cells and impact transcription and synthesis of 

proteins
28

. Thus they may have direct access to systemic 

circulation. The bacteria also found to affect the human 

chondrocytes of knee joint and promote their apoptosis
28

. Thus 

infection by p. gingivalis may cause RA or exacerbate the 

condition
29

. 

       Bacteria has been mainly implicated in the pathogenesis of 

CP. Onset or progression of CP by viruses and other 

microorganism remains controversial. RA is believed to be 

caused by viruses like EBV
26

.
 
However recent reports of isolation 

of periodontopathogens from synovium and serum of RA 

patients show some inclining towards a common pathogenic 

organism in both disorders.  

       Elevated levels of cytokines are seen in chronic periodontitis 

and rheumatoid arthritis also. Such elevated levels of 

inflammatory mediators are found not only at the inflammatory 

sites i.e diseased periodontium and synovium, but also reflected 

in the systemic circulation
 
Increased levels of cytokines like as 

IL-1,IL 6 and TNF α has been observed in the serum of CP, RA 

and Juvenile Idiopathic Arthritis patients
 17,18,32

. These pro-

inflammatory cytokines like IL-1,6,
 
TNF α are seen to be 

responsible for bone resorption
26,33

.
 
 

       HLA-DR4 gene susceptibility is seen in CP as with RA. 

Katz et al in 1987 conducted a study to confirm the association 

between HLA-DR4 and RPP- rapidly progressing periodontitis. 

In this study, higher frequency (42%) of DRB1 sub-type was 

observed in RPP patients than the control group
34

.
 
 This DRB1 

sub-types are also observed in inflammatory diseases like RA
 29

. 

       Hence all the four factors- genetic susceptibility, bacterial 

infection, altered host immune reaction and inflammatory 

mediators, which are considered responsible for RA
 26

 is also 

associated with Periodontitis. The clinical comorbidity  of the 

two disease possibly relies on a common etiology and 

pathology
29 

       CP and RA share certain common risk factors. These risk 

factors may influence the ‘sub-steps of pathogenesis’ 

contributing to varied clinical manifestation of both conditions
  

27
. Individual risk factors include age, gender and body mass. 

Exogenic risk factors are nutrition, socio-economic condition and 

stress. Habits like cigarette smoking and alcohol consumption, 

and presence of systemic diseases also influence the 

pathogenesis.
35,36

 
 

       Smoking is one of the well-known risk factor for RA and 

CP. Though smoking is believed to affect the function of 

immune cells, the mechanism by which smoking affects both 

these conditions remain unknown. Smoking increases the 

susceptibility of RA, only in individuals with auto-antibody 

positive RA with presence of ACPA- anti-citrullinated 

protein/peptide antibody. Risk for RA is associated with 

smoking, shared epitope allele and presence of ACPA
 37

. 

However the clear association between smoking, CP, RA, and 

presence of ACPA have not been established yet
37

. 

       Mercado F et al in a study found 4 times increase in RA in 

periodontitis patients than patients not referred for periodontal 

treatment
 1

. The authors concluded that moderate to severe 

periodontitis might be a risk factor for RA and vice-versa. 

       Golub et al have proposed a hypothetic two-hit model for the 

periodontitis- systemic disease correlation following the pattern 

of a two-hit model for ADRS proposed by Carney et al and 

Steinberg et al
 38,39,19

. The two hit model of Steinberg et al 

proposed that ‘two simultaneous hits’ by systemic and local 

factors trigger the disease progression. Steinberg et al 

experimented in Yorkshire pigs inducing ADRS for the two-hit 

model. ADRS is a fatal lung disease associated with VILI -

ventilator induced lung injury, mediated by inflammatory 

mediators (cytokines, prostonoids and Nitric Oxide) and effector 

molecules like MMPs. The ‘first hit’ was the inducing of VILI in 

Yorkshire pigs and ‘second hit’ was the injection of endotoxin. 

This induced polymorphonuclear degranulation and thereby 

caused irreversible lung disease.  

       Based on this, Golub et al in their two-hit model have 

proposed that systemic diseases not just exacerbate periodontitis 

but they co-induce the disease.  The 2nd hit for periodontitis is 

believed to be caused by the elevated serum levels of 

inflammatory mediators like cytokines, prostonoids, C-Reactive 

Proteins and MMPs caused by systemic conditions like 

rheumatoid arthritis. These elevated levels of circulating 

cytokines are thought to initiate 

cytokine/prostaglandin/MMP/RANKL cascade locally in the 

periodontium, especially when coinduced by bacterial factors 

such as lipopolysachharide LPS- the 1
st
 hit. The increased levels 

of effector molecules like MMPs and other bone tissue 

destructive proteinases might cause alveolar bone loss. Thus their 

hypothetic two-hit model suggests that periodontitis and systemic 

disease like RA not just coexist but could co-induce each other
 19

.
 

Scher et al have examined sub-gingival microbiota by 

prosequencing in new-onet RA patients.  P.gingivalis was more 

frequently observed in new-onset RA patients compared to 

established or healthy controls. The authors correlate the higher 

prevalence of severe periodontitis in those untreated RA patients 

to the presence of p.gingivalis in those cases
 40

.
 

       A cross-sectional clinical, serological and microbiological 

study was conducted by Smith et al, to ascertain whether the 

association between periodontitis and RA is dependent on the 

presence of cultivable p.gingivalis in sub-gingival plaque 
41

. In 

their study they also observed the increased prevalence of 

periodontitis in patients with RA as with similar prevalence 

studies conducted before.  In this study they also noticed anti-

p.gingivalis titres were higher in RA patients with severe 

periodontitis compared with non-RA patients. But the severity of 

RA was not associated with cultivable p.gingivalis in established 

RA patients
41

. 

       In 2011, Cantley MD et al in an experimental study 

performed in mice found that pre-existing periodontitis 

exacerbated collagen antibody induced arthritis. Perodontitis was 

induced by P.gingivalis
42

.
 
Similarly Queiroz-Junior CM et al in 

2012 conducted an experimental study in mice, in which AIA- 

antigen induced arthritis was found to exacerbate 

A.actinomycetamcombitans –induced periodontitis
43

. Thus 
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presence of one condition may exacerbate the other disease. The 

relationship between RA and CP could be bidirectional
 

42
.Exacerbation of RA signs in patients with CP and incidence of 

increased CP in patients with RA also have been reported
 43

. The 

common immunogenetic-inflammatory resemblance of the two 

disorders is believed to be responsible for this. 

       Modi DK et al reviewed the association of rheumatoid 

arthritis and periodontitis. Clinical correlation, biological links 

and common therapeutic modalities of both the disorders had 

been correlated in the review
23

.Under biologic links the authors 

have correlated  

• PAD expressed by the periodontogenic bacteria 

p.gingivalis, which has been considered as risk factor for RA,  

• presence of antibodies against heat shock proteins of  

P.melaninogenica and P.intermedia in periodontium as well as in 

synovium of RA patients, and 

• raised titres of inflammatory mediators like cytokines in 

both disorders. Among the cytokines, IL-1, IL 6 and TNF α are 

commonly found elevated in both conditions.  

       RA and CP respond to Bisphosponates, tetracycline 

analogues and NSAIDS
 23

. 

       Bisphosponates are drugs that inhibit osteoclasts. Some 

studies have shown that new-generation bisphosphonates, like 

zoledronic acid reduce bony erosion in RA patients
44

. 

Bisphosphonates were reported to inhibit alveolar bone loss and 

increase bone mass 
 45

 in CP patients. 

       Both RA and CP are characterised by the presence of 

elevated MMPs. MMPs are proteases causing destruction of 

connective tissues. Tetracyclines are broad spectrum antibiotics 

reducing the activity of MMPs by chelating the cofactors of 

MMPs
 46,47

, thereby preventing their protein degradation action. 

tetacycline has been reported useful in treating RA
 48

 and CP 

patients 
49 

by their anti-MMP activity. 

       Both RA and CP are chronic inflammatory diseases 

responding to NSAIDS though the mechanism of action varies. 

In CP prostaglandin E2 has been found in increased levels. Some 

in-vivo studies have shown that prostaglandin E2 mediate bone 

resorption.  NSAIDS acts by inhibition of cycloxygenase and 

thereby preventing prostaglandin formation. Some animal and 

human studies have shown that inhibition of cyclooxygenase by 

NSAIDS has therapeutic efficacy in periodontitis because of 

prevention of formation of prostaglandins. The mechanism of 

action of NSAIDS in RA is independent of its cycloxygenase 

inhibitory effect i.e NSAIDS inhibit the activation and function 

of neutrophils. NSAIDS also prevent TNF release from 

monocytes and non-killer cells. These effects could aid in their 

efficacy in the treatment of RA
 23

 

       Emerging therapies common to both RA and CP include 

Ornidazole 
50

 chemically modified tetracyclines, Osteoprotegrin 

and conjugated linoleic acid  

       Monsarrat et al conducted a randomized trial –ESPERA i.e. 

experimental study of periodontitis and rheumatoid arthritis to 

see if the treatment of periodontitis could improve the outcomes 

of RA
 51 

.Subjects with both RA and CP were recruited. CP 

patients were treated with non-surgical periodontal therapy 

consisting of full mouth supra-gingival, sub-gingival scaling and 

root planing followed by systemic antibiotic therapy, local 

antiseptics and oral hygiene instructions. Though their small 

sample was small, they have noticed considerable improvement 

in their Disease Activity Score. Such improvement had been 

reported by two other trials conducted by Al-Katma et al  and 

Oritz P et al. 
52,53 

 

VI. CONCLUSION 

       Considering the common etiopathological, altered immune-

inflammatory system of the host causing elevated levels of  

inflammatory mediators, presence of antibodies against 

periodontopathogens in the serum and synovium of RA patients, 

expression of PAD and citrullination of peptides by P.gingivalis 

causing auto-antibodies against these altered peptide structures, 

increased severity of PD in RA patients and vice-versa and 

certain common treatment modalities suggests that there could be 

association between these two diseases. Successful treatment of 

one problem could positively affect the outcome of the other 

disorder when they occur simultaneously. Thus diagnosis of 

periodontal disease and its treatment modalities, in future could 

become part of the ‘diagnostic and treatment kit’ for RA.  
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Abstract- The Distributed generated system originated due to the 

demand of electrical energy and keen scarcity of conventional 

energy sources. The main problem is the harmonization of the 

DG to the utility grid. Usually, for synchronizing the utility grid 

with DG source current regulated PWM voltage-source inverters 

(VSI) are used in order to meet the following objectives: 1) To 

improve grid stability 2) To control active and reactive power 

through voltage and frequency control 3) Improvement of power 

quality, etc. By using Fuzzy with hysteresis controller 

enhancement of power quality is made by diminishing current 

error at higher band width. This system is modeled and simulated 

in the MATLAB/Simulink model and the results obtained are 

compared with conventional hysteresis controller. 

 

Index Terms- Hysteresis current controller, Fuzzy logic 

controller, Point of common coupling (PCC), distributed 

generation (DG), utility grid and Power quality. 

 

I. INTRODUCTION 

o meet the future energy demand of electricity DGs are the 

viable option as because it can provide a 1) secure and 

diversified energy options, 2) increase the generation and 

transmission efficiency, 3) reduce the emissions of greenhouse 

gases, and 4) improve the power quality and system stability. In 

spite of the several advantages, the main technical challenge is 

the synchronization of the DGs with the utility grid according to 

the grid code requirements [1]. 

       In most of the cases power electronics converter, especially 

current controlled PWM-VSI are used for the integration of the 

DGs with utility grid. However, the converter performance is 

largely depends on the applied current control strategy. Very 

extensive research work has been done besides current control 

techniques and is available in the literature. [2]. 

       The common strategies of current controllers can be 

classified as ramp comparator, hysteresis controller, and 

predictive controller amongst which the hysteresis controllers are 

widely used because of their inherent simplicity and fast dynamic 

response [3]. The main objectives of the control of grid 

connected PWM-VSI is to 1) ensure grid stability 2) active and 

reactive power control through voltage and frequency control 3) 

power quality improvement (i.e. harmonic elimination) etc. In 

this paper fuzzy with hysteresis controller is proposed to enhance 

the power quality by diminishing current error at higher band 

width. The studied system is modeled and simulated in the 

MATLAB/Simulink environment and the result obtained is 

compared with the conventional hysteresis controller. 

       The paper is organized as follows –Single-phase grid 

connected VSI is described in Section II. Analysis of hysteresis 

and hysteresis with fuzzy current controller is explained in the 

section.III. Section IV. Dedicated to results and discussion, 

followed by conclusion in Section V. 

 

II. SINGLE PHASE GRID-CONNECTED VSI 

 
Figure 1. Single phase inverter connected to utility grid 

 

       The single-phase grid connected inverter shown in 

Fig.1.Which is composed of a dc voltage source (VDC), four 

switches (S1-S4), a filter inductor (Lf) and utility grid (Vg). 

       In inverter-based DG, the produced voltage from inverter 

must be higher than the Vg in order to assure power flow to grid. 

Since Vg is uncontrollable, the only way of controlling the 

operation of the system is by controlling the current that is 

following into the grid. 

 

III. ANALYSIS OF HYSTERESIS AND FUZZY WITH 

HYSTERESIS CURRENT CONTROLLER 

 A. Hysteresis band current controller 

       In spite of several advantages, some drawbacks of 

conventional type of hysteresis controller are limit cycle 

oscillations, overshoot in current error, sub-harmonic generation 

in the current and uneven switching [4].In case of hysteresis 

controller as shown in fig.2 the error is directly fed to the 

hysteresis band. 

 

T  
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Figure 2. Hysteresis –Band Current Controller 

 

       As given by equation (1) the reference line current of the 

grid connected inverter is referred to as iref and difference 

between io and iref is referred to as error (e). The hysteresis band 

current controller assigns the switching pattern of grid connected 

inverter. 

 

refo iie 
                                                    (1) 

The switching logic is formulated as follows: 

  

If e >HB then switch S1 and S4 is on 

 If e <-HB switch S2 and S3 is on  

 

The average load power is computed as: 
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       Using Torrey and Al-Zalmel [6] methodology, the reference 

source current is computed as: 
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Where k is the scaling factor and computed as 
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The switching frequency of the system can be calculated as 
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From equation (1) 
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       Hence, the switching frequency varies with the dc voltage, 

grid voltage, load inductance and the hysteresis band [7]. 

 

 B. The fuzzy with hysteresis current controller  

       The main drawback of hysteresis current controller is uneven 

switching frequency which causes acoustic noise and difficulty in 

designing input filters during load changes. The switching 

frequency can be reduced by reducing the band width of the 

hysteresis band but at the same time the current error will 

increase which produce more distortion in the output current.  

       To eliminate drawback up to certain extent fuzzy is used 

along with hysteresis current controller as shown in fig.3 [5]. 

 

 
Figure 3. Block diagram for fuzzy with hysteresis current 

control for single phase grid-connected VSI 

 

       The structure of fuzzy logic controller is given below in fig 

4. 

 

 
Figure 4. Structure of Fuzzy logic controller 

 

       Here the membership function is chosen as triangular as 

shown in fig 5. The input is taken as error (e) and the change in 

error (Δe) .Total 49 rules are taken into account as given in table 

-1. 
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Figure 5. Membership function 

 

For Example: 

 

         If e is negative small (NS) and 

           Δe is positive big (PB) 

        

         Then output is  positive medium (PM). 

 

Table-1-Rule base for fuzzy controller 

 

 

IV. RESULTS & DISCUSSION 

       The section reveals the simulation results for fuzzy with 

hysteresis current control algorithm applied to single-phase 

mains connected inverter system and also the result is compared 

with conventional hysteresis controller on the basis of current 

error and harmonic distortion. The studied model has been 

developed and simulated in the MATLAB/Simulink 

environment. For simulation, the Dc-link voltage is taken 400V, 

and the grid voltage is 240V, the inductance of the line is 5mH 

and the utility grid frequency is 50Hz. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A. Simulation results under steady state conditions 

 
Figure 6. Simulation results of the fuzzy with hysteresis 

current controller for steady state (a) grid voltage (Vg) (b) 

reference current, actual current and current error. 

 

 
Fig 7 shows that that the proposed controller is able to 

control the active and reactive power independently. 

B. Simulation results during Transient condtions 

 

 1) Response with Step changes in the load  

       To analyze the performance of the hysteresis and fuzzy with 

hysteresis controller the load is changed between the period 0.06 

and 0.14 sec. 
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Figure 8. Simulation results of reference current, actual 

current and error for change in load (a) hysteresis (b) fuzzy 

with hysteresis current controller 

 

       From fig 8(a) we can observed that the current error is more 

in case of conventional controller. In the proposed controller the 

distortion in the inverter current is less and hence the error is less 

as shown in fig 8(b).  

 

 
 

Figure 9. Response of grid parameters (a) load current and 

grid current (b) active power and reactive power. 

 

       Fig.9 shows the change in active power, load, current and 

grid current during the load transient which shows that the 

dynamic response faster of the proposed controller. 

 

 2) Effect of changes in the hysteresis band-width 

 

       In this case the hysteresis band width is changed at time t= 

0.1 sec from HB=1 to HB=3  

 
Figure 10. Simulation result of grid current ,error and 

switching frequency (a) for hysteresis controller (b) fuzzy 

with hysteresis controller. 

 

       As the band width of the hysteresis controller is increasing 

the switching frequency decreases but the current error increase 

so also the distortion in the grid current increases as shown in 

fig.10 (a).  

       In the proposed controller even if the band width increases 

the distortion in grid current and change in error is very less as 

shown in fig 10(b), It implies that the switching frequency can be 

decreased without hampering the power quality. 

 

 

3) Effect of Phase changes in the grid voltage  
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Figure 11. Simulation result of (a) grid voltage and inverter 

current frequency (b) power factor 

 

       In studied current control scheme the inverter is also able to 

inject the current in phase with the grid voltage.fig 11. (a) Shows 

that the current is in phase with the voltage even if the there is a 

phase change in the grid voltage at 0.1 sec. Fig 11. (b) Indicates 

the power factor of the grid current which is unity. 

 
Figure 12. THD of grid current (a) Hysteresis current 

controller (b) fuzzy with hysteresis current comptroller 

 

       The THD of the proposed controller is considerably less 

1.66% as shown in fig.13 as compared to conventional hysteresis 

controller which is found to be 2.18% as in fig.14.  

 

V. CONCLUSIONS 

       The paper presents the control grid connected PWM VSI 

using fuzzy with hysteresis controller in the control loop. From 

the study we observed that, fuzzy with hysteresis current 

controller can able to enhance the power quality of the grid 

system as it is enable to reduce switching frequency even if the 

band width increased without any significant increase in the 

current error. As a result, the THD level of grid current is 

considerably reduced as compared to conventional hysteresis 

current controller. Moreover, switching frequency of the inverter 

system has been reduced, in that in turn, switching losses are also 

reduced to certain extent. 
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Abstract- Growth hormone is an anabolic hormone released in 

pulsatile manner in the circulation. It is one of the uncommon 

causes of short stature in children and is largely idiopathic. The 

case report is about a 12 Year old boy who presented with short 

stature. He was diagnosed to have Isolated Growth hormone 

deficiency. Growth hormone was started after diagnosis was 

made. 

 

Index Terms- Growth hormone, pituitary 

 

I. INTRODUCTION 

rowth hormone has a well-defined role in promoting 

childhood growth and in maintaining normal adult body 

composition. Growth Hormone deficiency can be isolated or 

associated with pituitary disturbances¹. Epidemiological studies 

suggest that idiopathic isolated growth hormone deficiency 

occurs more frequently than multiple pituitary hormone 

deficiency in children whereas in adult onset GH deficiency is 

frequently due to pituitary adenomas, surgeries and irradiation². 

      Synthetic human growth hormone (somatropin) shows 

improvement in children with isolated cases of growth hormone 

deficiency if started early provided that it should be administered 

under strict supervision. 

 

II. CASE REPORT 

      A 12 year old male presented to our institute with history of 

not gaining height. There was no history of perinatal insult, 

constitutional delay or history suggestive of any systemic causes 

of short stature. Birth weight and length were adequate and 

according to race. Dentition was however delayed. On 

examination the boy was alert with stable vitals and no 

abnormalities detected in systemic examination. There were no 

dysmorphic features. The anthropometric measurements showed  

weight 28 kgs and height 125 cms. His height for age was below 

3rd percentile (CDC)  and weight for age was also below 3
rd

 

percentiles (CDC). However his weight for height was between 

90th and 95th percentile (CDC). The mid parental height was 

169.5cms. Head circumference was 52 cm. The ratio of upper 

and lower segment and arm span suggested being proportionate 

short stature. Penile length was 2cm and there were no secondary 

sexual characters. Investigations showed no abnormalities in 

routine blood, stool and urine examinations. The blood glucose, 

renal function test, liver function test and thyroid function tests 

were all normal. No abnormalities were present in the chest X-

ray. However, his bone age was delayed (Bone age: 6 years) (fig-

1). Clonidine stimulation test (Growth hormone assay) and 

insulin tolerance test was done which was consistent with 

Growth hormone deficiency. Insulin like growth factor was 

below normal (29.47 ng/ml). ACTH, FSH, LH and prolactin 

levels where within normal limits  MRI Brain showed a long 

narrow truncated stalk and an ectopic posterior pituitary (fig-2) 

Growth hormone (nordilet) 3 Units was started subcutaneously, 

once daily, 6 days in a week in the patient along with zinc. 

Growth hormone was continued till final height was reached. A 

reasonable approach to stop Growth hormone therapy is to 

assume that near final height is reached in boys by the age 16. 

Regular follow-up was advised so that frequent blood glucose 

levels and thyroid hormonal assay could be monitored. There 

was a significant increase in his height on follow up after 7 

months and the height velocity was 6 cms following growth 

hormone therapy (fig 3). 

 

 
Fig 1 showing: bone age of 6 years 

 

 

 
Fig 2 showing: a truncated stalk (long arrow) and an ectopic 

bright spot(short arrow). 

G  
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Fig 3 showing response to growth hormone therapy after 7 

months 

 

III. DISCUSSION 

      Natural growth hormone is released in a pulsatile manner 

from the adenohypophysis spontaneously and in response to 

various physiologic stimuli
6
. Its production is stimulated by 

growth hormone-releasing factor and inhibited by somatostatin, 

which are both produced by the hypothalamus. Growth hormone 

binds to receptors on hepatic tissue and other cells, stimulating 

the production of insulin-like growth factor-I either locally or at 

the site of growing bone. Growth hormone binds to a specific 

growth hormone–binding protein (GHBP) and circulates. This 

GHBP is the extracellular portion of the growth hormone 

receptor. IGF-1 binds to one of several IGF-binding proteins 

(IGFBPs) and circulates almost entirely (>99%) in the bound 

state. IGFBP- 3 accounts for most of the IGF-I binding and this 

binding protein directly depends on growth hormone
5, 7

. Growth 

hormone deficiency is an uncommon cause of short stature. In 

one study done in England and Wales, the approximate incidence 

of growth hormone deficiency was only 1 in every 30,000 births, 

about half of the patients had idiopathic deficiency and half had 

deficiency secondary to intracranial disease. These patients with 

low serum growth hormone levels associated with maternal 

deprivation were excluded
4
. Several cases apart from being 

idiopathic causes for a growth hormone deficiency could be due 

to CNS tumors including (craniopharyngiomas) and 

malformations
7 

perinatal trauma, lack of oxygen at birth
3,8, 

Septo-

optic dysplasia
3,7, 

Leukemias, CNS trauma, CNS radiation
7
, 

abnormalities in the hormone receptors and very rarely it may be 

due to a genetic defects, which in some Instances may also be 

heredity. Children with GHD usually present with short stature 

and a low growth velocity for age and pubertal stage. Alternative 

causes of poor growth needs to be considered and excluded. Age 

at presentation can vary from the first few months of life to 

adolescence. Typically the GH-deficient child has increased 

subcutaneous fat especially around the trunk. The face is 

immature with a prominent forehead and depressed midfacial 

development; this is related to the lack of GH effect on 

endochondral growth at the base of the skull, occiput, and the 

sphenoid bone. Dentition is delayed. In males the phallus may be 

small, and the average age of pubertal onset is delayed in both 

boys and girls
3
. Radiograph shows bone age lower than the 

chronological age. Growth hormone levels and binding protein 

levels (IGF-I and IGFBP-3) will show whether the growth 

problem is caused by a problem with the pituitary gland. MRI of 

the head can show the hypothalamus and pituitary glands
9,10

. 

Treatment with growth hormone will usually result in marked 

acceleration of linear growth. This is most pronounced in the first 

two years of therapy. In one study of more than 12,000 children, 

growth hormone replacement therapy was started at an average 

age of 9.2 ± 4.1 years and produced an increase in growth 

velocity from 4.4 cm per year to 10.0 cm per year. The younger 

the patient at the initiation of treatment and the more severe the 

growth deficiency, the better the response to early therapy
 5 

. 
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Abstract- Background: Backward walking also known as ‘Retro’ 

walking has shown to have many health benefits. Backward 

walking is found to be beneficial in improving the body 

composition and cardiorespiratory fitness than forward walking 

on treadmill. Walking on a level surface requires no sophisticated 

equipment’s and can be done according to subject’s convenience.  

However no study till date was found comparing forward 

walking versus backward walking on level surface in pre obese 

individuals. Hence the objectives of the study were to assess and 

compare the effects of forward walking and backward walking 

on level surface on BMI, waist to hip ratio (WHR) & percent 

body fat in pre obese individuals  

      Methodology :  30 pre obese subjects with BMI 25.0- 29.9 

between 20- 40 years of age were selected . All the outcome 

measures (body weight, BMI, WHR % Body fat) were measured 

on the first day. Subjects were randomly divided into 2 groups. 

Group A walked forwards while group B walked backwards on a 

30 metre track for 30 minutes for 4 weeks, 5 times a week. At the 

end of the 4 weeks all the outcome measures were assessed 

again. 

      Results :Intragroup analysis of both groups pre and post 

intervention showed statistically significant values for all 

outcome measures [Body weight (p value <0.0001), BMI( p 

value = 0.0010), WHR( p value = 0.0017),% body fat( p value = 

0.0017) for group A and Body weight( p value< 0.0001), BMI( p 

value < 0.0001),WHR(p value = 0.0005), % body fat( p value< 

0.0001) for group B]. Intergroup analysis showed statistically 

non significant values for all outcome measures [Body weight(p 

value = 0.7610), BMI(p value = 0.4206),WHR(p value =  

0.6613), % body fat(p value = 0.1416) 

      CONCLUSION: Forward walking and backward walking 

were equally effective in reducing body composition in pre obese 

individuals. 

 

Index Terms- Body composition, Backward walking, Forward 

walking,  Preobesity, Retrowalking 

 

I. INTRODUCTION 

besity is defined as abnormal or excessive fat accumulation 

that presents a risk to health.
1 

Overweight and obesity are 

both labels for ranges of  weight that are greater than what is 

generally considered healthy for a given height. Overweight and 

obesity are major risk factors for number of chronic diseases, 

including diabetes, cardiovascular diseases, musculoskeletal 

disorders especially osteoarthritis, cholelithiasis, respiratory 

diseases.
2, 3 ,4 

      Obesity has reached epidemic proportions in India in the 21
st
 

century, with morbid obesity affecting 5% of the country’s 

population. Prevalence of obesity in India is upto 50% in women 

and 32.2% among Men 
5
. Obesity rates have reached epidemic 

proportions in western hemisphere constituting over 25% of 

population in US and 15% in Europe.
5 

Economic growth, 

modernization, urbanization and globalization of food markets 

are just some of the forces thought to underlie the epidemic.  

      Pre obesity is defined as having BMI ranging from 25-29.9.
 2

 

BMI characterizes body fat mass and is extremely valuable tool 

to define obesity and pre obesity.
6
 It helps to analyze morbidity 

and mortality associated with  modest degrees of pre obese. Pre 

obesity is the consequence of imbalance between energy intake 

and spending.
7
  

      There are different ways to measure the amount of adiposity 

or fat present in an individual’s  body. The commonest ones are 

simple weighing, body mass index, waist to hip ratio and % body 

fat. Body mass index (BMI)  provides a significantly more 

accurate representation of body fat content and is commonly 

used tool to assess body fat composition.
5 

Waist to hip ratio 

(WHR) estimates central obesity and it refers to distribution of 

body fat by measuring the hip circumference at its widest part 

and dividing that into waist circumference and thus  can be used 

to categorize the levels of risk.
8
 

      Physical activity is a structured exercise programme which 

has been known to achieve weight loss and thus helpful in 

treating obesity
8,9

 It  is the discretionary component of energy 

expenditure and there is evidence that falling levels of physical 

activity are contributing to obesity epidemic. Walking is a 

rhythmic, dynamic, aerobic activity of large skeletal muscles that 

confers the multifarious benefits with minimal adverse 

effects.
9,10,11 

      Backward walking also known as ‘Retro’ walking, is said to 

have originated in ancient China, where it was practiced for good 

health. In modern world, it has become popular  in  Japan, China, 

and parts of Europe, where it is used to build muscle, improve 

sports performance and promote balance.
12, 13

 

      E .Terblanche et al(2004) in his study ‘The effect of 

backward locomotion training on body composition and 

cardiorespiratory fitness of young women’ found that backward 

walking lead to a significant decrease in body fat.
14

 Hooper TL et 

al (2004) compared the effects of forward and backward walking 

O 
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on heart rate and oxygen consumption on treadmill.
15

 Backward 

walking elicited greater percent HRmax and VO2max than 

forward walking. 

      However, there has been no study as per our knowledge 

comparing forward walking versus backward walking on level 

surface on body composition. Level surface walking does not 

require any sophisticated equipments and can be done as per the 

subject’s convenience. Hence, the purpose of the present study 

was to analyze and compare the effects of forward walking and 

backward walking on body composition in pre obese subjects. 

 

II. METHODOLOGY 

      30 pre obese subjects between the age group of 20 to 40 years 

were selected according to inclusion and exclusion criteria to 

participate in this prospective, randomized trial. The inclusion 

criterion was individuals with BMI between 25- 29.9 in the age 

group of 20-40 years. The exclusion criteria were : 

 

1) Individuals with BMI less than 25 or more than 29.9 

2) Individuals having any pulmonary, cardiovascular or 

lower limb musculoskeletal conditions in which walking 

is difficult. 

3) Individuals participating in any kind of physical 

activity. 

4) Unwillingness to participate 

 

       Before beginning with the study, approval from local ethical 

committee was obtained. The study purpose was explained to the 

subjects and a written consent was taken. Demographic data was 

obtained and outcome measures were calculated. Body weight 

was taken in kilograms, height in metres and BMI was calculated 

using a formula= weight (kilograms)/ height
2
 (metres)

16
. Weight 

circumference was measured at 1 inch above umbilicus and hip 

circumference was measured at reater trochanter level. Their 

ratio was calculated as WHR. Skin fold measurements were 

taken using a DYNATRON skin fold calliper at 7 different sites  

- triceps, subscapular, pectorals, midaxillary, abdominals, 

suprailiac, and thigh
17

. All  measurements were taken on  right 

side of the body. 3 measurements were taken per site and an 

average value was calculated. % Body fat was then calculated 

using Jackson Pollock 7 caliper method All outcome measures 

were assessed on the first day. The subjects were divided by 

random number table into groups of 15 each.  Group A walked 

forward on a 30 metre track for 30 minutes, 5 times in a week for 

4 weeks. Group B walked backward on 30 metre track for 30 

minutes, 5 times in a week for 4 weeks. Subjects in both groups 

were instructed to walk fast and cover as much distance as 

possible. At the end of 4 weeks their BMI, waist to hip ratio and 

skin fold measurements and % body fat were again measured and 

the data was statistically analysed 

 

 

 

 

 

 

 

 

FLOW CHART OF STUDY DESIGN 

 
 

III. RESULTS 

      In the present study we have compared forward walking 

versus backward walking on level surface on body composition 

in pre obese individuals in the age group of 20-40 years. 

Graph pad prism version 6.0 was used in this study. 

      Baseline analysis was performed for both the groups using 

unpaired t - test. 

 

TABLE 1: Baseline analysis of groups A and B 

VARIABLES GROUP A GROUP B p VALUE 

AGE 31.8666 ± 

6.7217 

4.7450 ± 

4.74505 

0.6452       

SEX 14 females, 1 

male 

14 females, 1 

male 

- 

BODY 

WEIGHT 

68.6533 ± 

9.9503 

70.1933 ± 

7.3400 

0.6448       

BMI 27.7466 ± 

1.8032 

28.4593 ± 

1.3272 

0.2437       

WHR 0.91826 ± 

0.0687 

0.91333 ± 

0.0613 

0.8426       

% BODY FAT 35.3346 ± 

2.7851 

36.6713 ± 

1.7704 

0.1409       
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       (All outcome measures showed statistically non significant p 

value pre intervention between two groups. Hence both groups 

were comparable). 

      Intra group analysis was done using paired t- test while Inter 

group analysis was done using unpaired  t- test . 

 

FIGURE 1 : Comparison of body weight, BMI, WHR, percent 

body fat pre and post intervention in group A 

 

 
 

 
 

      (Mean and SD for body weight  pre intervention is  68.6533 

± 9.9503  and post intervention is  67.2333± 9.7140    with p 

value  <0.0001  

      Mean and SD for BMI  in pre intervention is 27.7466± 

1.8032and post intervention is  27.246 ± 1.6697  with p value = 

0.0010  

       Mean and SD for WHR in pre intervention is 0.9182 ± 

0.0687 and post intervention is   0.9095 ± 0.0666 with p value = 

0.0011 

       Mean and SD for % Body fat in pre intervention is  35.3346 

±2.7851 and post intervention is  34.5866± 2.4348  with p value 

= 0.0017) 

       p value for all the outcome measures in group A showed 

statistically significant results. 

 

FIGURE 2 : Comparison of body weight, BMI, WHR, 

percent body fat pre and post intervention in group B 
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        (Mean and SD for body weight in pre intervention is  

70.1933 ± 7.3400  and post intervention is68.2333± 7.3481 with 

p value  <0.0001 

       Mean and SD for BMI in pre intervention is   28.4593± 

1.3272 and post intervention is  27.7266± 1.4331  with p value  

<0.0001 

        Mean and SD for WHR  in pre intervention i s 0.91333 ± 

0.0613 and post intervention is   0.8988± 0.0606 with p value = 

0.0005 

Mean and SD for % Body fat in pre intervention is  36.6713± 

1.7704   and post intervention is  35.874± 2.0522 with p value 

<0.0001) 

       p value for all the outcome measures in group B showed 

statistically significant results. 

 

FIGURE 3 : Comparison of body weight, BMI, WHR, 

percent body fat  post intervention between groups A and B 

 

 
 

 
 

        (Mean SD of body weight  post intervention in group A is  

67.2333 ±9.7140  and group B is68.2333 ±7.3481 with p value 

=0.7610 

       Mean SD of BMI post intervention in group A is  27.246  ± 

1.6697and group B is 27.7266±1.4331 with p value = 0.4206 

       Mean SD of WHR post intervention in group A is  0.9095 ±  

0.0666 and group B is 0.8988±0.0606 with p value = 0.6613 

       Mean SD of % Body fat post intervention in group A is  

34.5866± 2.4348 and group B is  35.874±2.0522 with p value  

0.1416) 

p value of all the outcome measures between group A  and group 

B showed statistically non significant results. 

 

IV. DISCUSSION 

       Obesity is an increase in body weight as a result of excess 

accumulation of fat and is a result when calorie value of food 

intake exceeds energy output.
5 

The prevalence of obesity and 

overweight is increasing and is associated with numerous chronic 

conditions therefore it is important to implement effective 

interventions for treatment of excess body weight. However for 

weight loss it is necessary that energy expenditure should be 

more in the form of physical exercise
7
.
 

       Walking forwards was found to be statistically significant in 

improving body composition in pre obese individuals in this 

study. 

       Walking helps to increase basal metabolic rate (BMR). BMR 

is the minimum amount of calories that is needed by body at rest. 

Walking plays an important role in reducing fat free mass and 

thus helps to improve body composition. Exercise stimulates an 

enzyme, hormone sensitive lipase, to dissolve the lipid or 

triglyceride molecule into fatty acids and glycerol 

molecule
18

.This process of breaking triglycerides is known as 

lipolysis. There is negative energy balance created through 

regular exercise contributing towards reduction of total body fat. 

In general, total body mass decreases in response to sustained 

periods of negative energy balance, and the proportion of body 

mass loss is approximately 75% adipose tissue and 25% fat free 

mass(FFM).Due to increased energy demands during exercise the 

rate of triglyceride hydrolysis is enhanced.
19

 Adipose tissue 

lipolysis increases even during low intensity exercises. The 

lipolytic rate increases progressively during prolonged exercise 

at low to moderate intensity
19

.Thus regular physical activity such 

as walking can significantly reduce body weight as energy 

expenditure increases and thus burn more calories. 

       Backward walking was also found to be effective in 

improving body composition in this study. Backward walking 

results in increased metabolic cost and cardiovascular demand. 

The increased metabolic cost during backward locomotion  is 

due to novel activity which require increasingly greater motor 

unit recruitment in order to complete the task. Backward walking 

consumes more energy and thus helps in improving aerobic 

capacity.
14 

       Backward walking requires greater quadriceps activity than 

forward walking. Greater motor unit recruitment may increase 

oxygen demand to the point that muscle contractile output 

requires greater support through anaerobic pathways. The 

increased cardiovascular demand during backward walking could 

be due to different  action of quadriceps, which is primarily a 
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decelerator during forward walking and accelerator during 

backward walking.
20 

Backward walking has shown to  increase 

oxygen uptake and is found that backward walking causes high 

energy expenditure to a level high enough to maintain 

cardiorespiratory fitness. This high energy expenditure required 

during backward walking may contribute to reduce body weight. 

In the present study, both forward walking and backward 

walking were equally effective in improving body composition. 

Terblanche E et al (2004) studied the effect of backward 

locomotion training on body composition and cardiorespiratory 

fitness in young women. It was found that the metabolic cost 

decreased during backward walking within 12 exercise sessions 

as the subjects could have got accustomed to this novel task 

within 12 sessions. In the present study, 20 exercise sessions of 

backward walking were given without any change in the exercise 

intensity. Since the subjects could have got accustomed to 

backward walking within 12 exercise sessions, similar reductions 

in metabolic cost may have occurred between the two 

interventions, thus, explaining equal improvement in body 

composition with both the interventions. 

 

V. LIMITATIONS  

       In the present study, the sample size was small. Also the 

duration of the study was 4 weeks with no change in the intensity 

of exercise. 

       There was no follow up done after 4 weeks to assess the 

beneficial effects of forward and backward walking after 

cessation of the intervention. 

       Hence, a longer duration study can be recommended along 

with a follow up after a month of cessation of therapy to study 

the long – lasting beneficial effects of both interventions on body 

composition.  

 

VI. CONCLUSION 

       Forward walking and backward walking both were equally 

effective in reducing body composition in pre obese individuals. 

Hence either of the techniques can be incorporated in a weight 

loss programme for pre obese individuals.  
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Abstract- Abundant, eco-friendly, continuous and free, source of day lighting has a potential to reduce the consumption of 20% of 

lighting load of a garment factory. Various models of daylight harvesting have been experimented with in various production floors 

with great success. Apart from obvious advantage of energy conservation, harvesting of sunlight has many industrial advantages as 

well as positive impact on psychological and physiological health of workers in apparel sector. Implementing daylight harvesting 

solution has many challenges starting from consistency of the sunlight throughout the day& round the year, penetration of light in 

vertical structure &deep regions, apart from commonly known issues of glare and radiation. This review paper discusses all aspects of 

day light harvesting.   

 

 Index Terms- Day lighting, Apparel Manufacturing, Lighting, Sustainable Energy, Energy harvesting 

 

 

I. INTRODUCTION 

Energy is driving force in every sector of economy and industrial sector accounts for almost half of the total energy used around the 

globe. In India consumption of energy has increased from 28 % to 65% in last 50 years. India has an installed power capacity of 

236.38 GW energy22and still people do not have proper access to electricity. Per capital primary energy consumption in India is 0.38 

TOE (ton of oil equivalent)against the global average of 1.29 TOE one of the lowest in world.   

 

The Indian textile and apparel sector is the second largest employer employing 35 million people23in more than60,000 garment 

manufacturing units has substantial demand on energy  which will only increase in future looking at its prospects of growth after MFA 

and the current policies emphasizes on SME’s modernization. 

 

 It is paramount for survival of industrial sector to match the energy growth to keep a pace with 8% -10% GDP growths. Currently the 

biggest challenge faced by the production sector is large gap between energy demand and energy availability as industrial growth is 

faster than energy growth. Additionally Each Kilowatt of increased energy also causes carbon emission hence has negative impact on 

environment.  So to improve economy there is a need to increase production, which needs more energy, which will in return have 

negative impact on environment. There is only one solution to this situation that is to increase energy efficiency by having a clean 

pollution free source of energy at affordable cost. 

 

Energy efficiency usually refers to a reduction in energy consumption for the given service (manufacturing process, lighting, etc.). 

Making technical changes in the machinery process or finding alternate method of energy can do this reduction in energy. Using 

natural resources for clean and green energy to reduce the dependency on conventional energy requirement is also a very important 

part of energy efficiency measure. 

 

II. ENERGY CONSUMPTION PATTERNS OF INDIAN TEXTILE & APPAREL SECTOR 

For a typical 100 machine factory, energy consumption for cutting room is 15%, for sewing activities 33%, for washing 34%, 38% for 

finishing and 14% lighting load. Finishing room consumes 4Kg of steam per hour per ironing table whereas washing consumes 7-8 Kg 

of water/denim.  

Table 1: share of energy consumption and cost in various textile sectors 
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Textile Sector Electrical Energy(KWh/Kg) Fuel (HO), L/kg Total Energy Cost $/Kg 

Spinning 3.60-3.80 - 0.19-0.20 

Knitting 0.30-0.40 - 0.02 

Weaving 2.0-2.20 0.02-0.03 0.12-0.13 

Dyeing & Finishing 1.60-1.70 0.6-1.00 0.30-0.45 

Clothing M/fing 0.80-1.0 0.1-0.2 0.07-0.12 

Source:  Energy saving strategies in textile industry – The case study of Mauritius                                                      

 

Table 2: The equipment wise energy consumption of the apparel industry  

Equipment Energy Consumption (%) 

F1 F2 F3 F4 F5 F6 Avg. 

Air conditioning 51 44 45 42 45 50 46 

Lighting 26 16 22 17 25 16 20 

Sewing Machines 12 13 21 24 17 26 19 

Pumps / Fans/blowers 5 6 2 3 2 1.5 3 

Compressor 4 4 5 9 7 3.5 5 

Other Equipment 2 2 4 5 1 3 3 

(Note: The data collected is from 6 different garment manufacturing units with a capacity of over 100 machines from 

Gujarat, depicted as ‘F1 to F6’) 

 

Chart 1: The equipment wise energy consumption of the apparel industry 

 
Source: Comparative Study of Energy Assessment from Apparel Industries 

 

The above study shows that after air conditioning, machines and lighting which are next biggest consumer of power and each account 

for around 1/5thof the total energy consumption. Much work has been done in improvisation and improvement of technology of 

sewing machines i.e. to reduce the power consumption of machines starting from replacing clutch motors by servo and to semi direct 

drive to direct drive motors. But development in the area of lighting is very limited. 

There are many methods of harvesting skylight and bringing it in to the production floor to make energy consumption more efficient  

 

III. OPTIONS AVAILABLE FOR DAYLIGHT HARVESTING 
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Effective use of daylight into interior of building is buzzword and latest concept used by green building consultants, architectures 

and other associated experts. It has become a way to get associated with words like green building, sustainable energy conservation, 

carbon credit, recyclable 4R, ecological and many more words. Daylight harvesting system classify into two major categories –

harvesting and transmitting daylight in its light form or converting and transmitting solar energy in electricity form. A very common 

example of converting solar power to electricity for transmission is Photo Voltaic Cells or Solar Cells which although are widely used, 

have major financial implications and environmental liabilities. In this article author intends to explore the various existing solutions 

where daylight is collected and transmitted in its light form.  

 

Light Shelves 

 
Light shelves mounted horizontally on 

window with pivot fixing and panels. It 

directs light to the ceiling by reflecting it 

from the panels and illuminates the room.  

 

Louvres and blinds System 

 
Louvers and blinds system have horizontal 

or vertical slats which range from simple to 

sophisticated combinations and surface 

finishes. They redirect light directly to the 

room as well as ceiling. 

Prismatic Panels 

 
Prismatic panel is a saw tooth device 

functional in redirecting or refracting the 

incoming sky light. It redirects direct sun 

light but transmits the diffused light 

incident on surface, reducing glare 

substantially. 

Laser-Cut Panels 

 
Laser cut panels are made of clear acrylic 

sheets that are cut in thin panel arrays acting 

as small internal mirrors, deflecting the 

incident light to the required space. 

Angular Selective Skylight 

 
Angular selective skylight redirects the 

high elevation light being incident on the 

surface but transmits the low elevation 

light. This renders the system a quality of 

providing stable irradiance for longer day 

duration. 

Light-Guiding Shades 

 
Light-guiding shades redirects the sky 

light to ceiling by the usage of deep 

external shading with two reflecting 

surfaces and a diffusing glass element 

which makes possible the transmittance 

of diffused light into the building. 

Sun-Directing Glass 

 
Sun-directing glass is composed of concave 

PMMA structure stacked between double 

glazed glass units and sealed, transmitting 

diffused light to the room. 

Zenithal Light-Guiding Glass with 

Holographic Optical Elements 

 
 

Zenithal light-guiding glass redirects the 

zenithal zone day light to the building by a 

polymeric film with holographic diffraction 

grating. 

Directional Selective Shading Systems 

using Holographic Optical Elements 

 
Directional selective shading systems are 

embedded with holographic diffraction 

gratings, to reject incident light from 

areas of sky with acute angle 

simultaneously transmitting diffused 

light from other directions. 
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Anidolic Ceilings 

 
Anidolic ceiling has external installation of 

parabolic collector and light directing duct 

with reflective lining, transmitting daylight 

to remote areas of room and dispersing by 

parabolic reflector at exit aperture. 

Anidolic Zenithal Openings 

 
Anidolic zenithal opening is linear non-

imaging parabolic concentrator placed on 

roof, facilitates the collection of light from 

a wide vault of sky between northern 

horizons to equinox position of sun. 

Anidolic Solar Blinds 

 
Anidolic solar blind is a grid of hollow 

reflective elements each having parabolic 

concentrators of three dimensional 

shapes. It reflects direct light from high 

altitude and transmits light collected 

from low solar angle which is diffused in 

nature. 

Hollow Prismatic Pipes 

 
Hollow prismatic pipes are made of prism 

shaped mirrored light pipe. Incident 

collimated light beams undergo refraction 

and total internal reflection propagating to 

the desired length. 

Solid Core Lighting Systems 

 
Solid core lighting systems are flexible or 

rigid rods transmitting focused beam of 

light to remote locations by total internal 

reflection with minor transmission loss. 

Light Pipes 

 
Light pipes are tubular structures with 

convex light collectors and reflective 

internal surface, installed on roof to 

transmit light to the room below. 

 

Various other models of daylight harvesting and transmission also exist commercially working on similar principle where light is 

collected and transmitted to a desired level and location. It works on the principle where fading luminosity of daylight is 

complimented by gradually illuminating artificial light during the day span. This system has luminosity sensors which maintain the lux 

level of the desired space by sensing the contributed illumination of daylight and in concurrence powering the artificial light 

adequately. 

 

IV. ADVANTAGES OF DAY LIGHT HARVESTING 

 

Health advantage 

The spectrum of sunrays has certain direct and indirect effects; such effects are evidently mediated by photoreceptors in eyes and 

involve the brain and neuron-endocrine organs. Sunlight relates to all living beings by an inbuilt biological clock known as circadian 

rhythms, which is controlled by melatonin hormone produced during sleep at night. Deprivation of sunlight affects this cycle and 

thus leads to lack of sleep, low alertness, seasonal depression, immune loss or in extreme cases increase in malignant tumor growth. 

In garment factories long work hours deprive the workers of the sunlight. Various case studies of garment industry in Fiji and 

Bangladesh clearly reflect that the garment factory workers are facing problems of high level of fatigue, rhythmic work, obesity, 

depression
24

. This can be addressed by bringing the daylight to the factories. 

Additionally sunlight is the only source that provides vitamin-D and prevents grave diseases like cancer, diabetes, weight loss and 

helps absorb calcium. The artificial lighting systems used around commonly are not a very safe haven, studies suggest that all 

incandescent and fluorescent lights emit EM waves which are carcinogenic to humans
25

, so considering artificial light to be a 
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substitute to daylight can be harmful not only to the human body but also adversely affect environment on disposal as they are non-

biodegradable in nature
26

. 

Thus psychologically and physiologically it is important to admit daylight into the buildings, as it provides a very pleasant and 

hygienic atmosphere. 

 

Industrial advantage - 

Color management is a very critical process in apparel manufacturing which is majorly governed by visual judgment of the onlooker. 

Color rendering index (CRI) of a light source is a value which defines the perception of color of an object is the given light, making CRI 

a measure for light quality. Apparel manufacturing units usually have white lights which has a CRI value of 0.7 – 0.8 whereas sunlight 

has a CRI value of 1 which makes it more favorable for the process and result in early identification of shade variation problems 

eliminating rejection at final inspection stage.  

In sewing room also, adoption of sunlight helps in performing critical sewing process by increasing visual contrast between fabrics 

and thread providing better clarity specially in the cases where thread color and fabric color are matching and the seam has critical 

stiches like 1/8 or 1/16 edge stitch, ditch stitch etc. This will result in lower fatigue and improved comfort level thus better 

productivity and low rejections
27

. 

Also, the natural light prevents fungal and bacterial growth on fabric in store department in long term storage. The advantages of 

daylight is improved working conditions and environment over and above the fundamental reduction of usage of artificial light and 

contributing towards low running cost. 

 

V. CASE STUDY 

Case I – Brandix Factory 

In a case study of Bandix , sunlight was effectively utilize by channeling the light into the work space by using zenithal daylight 

harvesting system for general lighting by providing openings in ceiling zenithal points and positioning workstations near building 

facades having potential of harvesting longer duration of daylight and used additional LED light for task work at sewing points. This 

reduced the total   electric energy requirement by 10%.
28

 

 
 

Figure 1: Brandix Factory daylighting system
29

 

(Source: Towards a sustainable industrial system, with recommendations for education, research, industry and policy) 

 

Case II - German Bayer factory 
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In the German Bayer factory, a case study presented by ECBCS about the Bayer Nrodic Headquarter Norway building which has a ‘L’ 

shaped building with an atrium following the long axis of both the wings, which has mostly single and double occupancy offices A 

bidirectional day light system was used in which the day light was not entering only through the both side façade windows placed 

near the ceiling but also through a glaze door opening to the atrium. Bayer used matt finished louver and blind system in the 

window façade partially covering the lower part and leaving upper part free, preventing glaze on computer screen and allowing 

unhindered vision from above. This has helped to reduce the lighting requirement considerably.
30

 

 

 
Figure 2: Bayer Factory daylighting system

31
 

(Source: Daylight in building, Solar Heating and Cooling Programme International Energy Agency) 

 

California Energy Commission Public Interest Energy Research Program has designed a guideline for skylight with suspended ceiling 

for effective utilization of daylight and reduces the overall lighting requirement
32

.  

 

Case III - Helsingborg Hospital 

Department of Coronary Angiography at Helsingborg Hospital, Sweden brought sunlight into the room through Solar Cables, which 

could easily pass through complex building structure from the roof, which was far off. The lighting solution were installed on East 

and West façade so one set of system brought morning sunlight to control rooms and other one brought daylight in at evening time. 

In case where sun is not out they used artificial lightings. 

There are ample cases where daylight has been used effectively to reduce the artificial light requirement. 

 

VI. CHALLENGES OF DAY LIGHT HARVESTING SYSTEM 

 

Daylight being dependent on Sun has a major issue of lack of consistency throughout the day and seasons. These problems will be 

persistent till the method of storage of daylight will be evolved. Day light fluctuation challenge has been partially answered by 

supplementing the system with sensors, which activate the artificial light to required level to balance the deficit daylight. 

In recent times as the cost of land is rising buildings are coming as vertical structures and the landscape planning are very dense. 

Although the optimum building orientation for day light harvesting through the openings in construction comply to, the shadow 

from surrounding building restricts light from entering the building also the challenge faced by researchers is to bring daylight to all 

story of the building and not just on to top floor or façade side of the building. 

Another major issue of daylight is that it is being harvested near the window, open areas and under the roof only. There is no 

mechanism available to efficiently transfer the light to deep interior regions of building. Thus the major challenge is to design a 

system that can bring light to deep interiors to building and allow light to be bent at 90⁰also keeping under consideration the 

comfort of occupant in terms of low heat gain in the room and prevent any glare related issues. 
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VII. CONCLUSION: 

Acceptance of skylight harvesting solutions is gaining pace day by day. Various models of skylight harvesting have been 

demonstrated successfully for industrial lighting and thus the usage of artificial lights has been reduced substantially. These works 

are based on specific models and find limited usage, due to geographical variations and limited reproducibility. Efforts have been 

made to replicate it and make it more commercially viable and acceptable. Concurrently challenge of transmitting the daylight into 

deeper interiors should be met by bending and transmitting light to longer distance. 
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    Abstract- The wireless communication, like Wi-Fi, is insecure 

and is vulnerable to attacks like packet sniffing. The login 

credentials in HTTP packets can be extracted from the IEEE 

802.11 packets using tools like Wire-shark and can be misused 

by the attackers. This puts the whole data and the system into 

risks. The main goal of this paper is to show that packet sniffing 

can be avoided by ‘SSH tunneling’. The concept of SSH 

tunneling can actually be a good defensive mechanism against 

the packet sniffing attacks and can also make the communication 

over wireless networks secured. Also, why SSH tunneling is 

beneficial has been justified.  

 

    Index Terms- IEEE 802.11, Packet sniffing, SSH, Wireshark 

 

I. INTRODUCTION 

n many corporations, remote access to business applications 

has become mission critical. Almost all the businesses use 

internet for their daily tasks. But internet-based remote access 

does add significant risks. Sensitive data can be captured, 

modified or reused anywhere between remote workers and the 

corporate firewalls. Packet sniffing and session hijacking are the 

two dangerous attacks and are on a constant rise . Due to the easy 

availability of sophisticated tools, it has become easier to carry 

out these attacks. If not controlled, these two attacks can bring 

down entire system. 

 

   The objective of this paper is to present SSH tunneling as a 

way to secure the connection between the client and the server 

and avoid packet sniffing as well as session hijacking attacks. A 

Secure Shell (SSH) capability called port forwarding allows non 

secure TCP/IP data to be tunneled across public and private 

networks through a connection that is secured and encrypted. 

 

   This paper is organized as follows: In section II, we describe in 

great detail about the packet sniffing attack and how it can be 

done using different tools like Wireshark. In section III, we 

explain the concept of SSH tunneling and explore how SSH is 

configured and how it works. Later, in section IV, concluding 

remarks are presented, followed by a list of references.  

 

II. PACKET SNIFFING 

   Packet sniffing, defined as packet or protocol analysis, 

describes the process of capturing and intercepting live data as it 

flows across a network in order to get a summary of what is 

happening on the network. Packet sniffer, a tool used to capture 

the raw data going across the network, is basically used to 

perform packet analysis or packet sniffing. Packet analysis can 

help us to define network characteristics, learn who has been 

using the network, determine the bandwidth and its usage, 

recognize peak network usage times, detect various possible 

attacks or harmful activities, and find unsecured and abnormal 

applications. There are different types of packet sniffing 

programs. Each program is designed or built with different goals 

and objectives in mind. Some names of the popular packet 

analysis programs are tcpdump (a command-line program), 

OmniPeek, and Wireshark (both GUI-based sniffers). 

 

   A packet sniffer intercepts and log packets in a network which 

can be decoded later according to some   specification. Wireless 

packet sniffers are widely used in network management and 

research communities due to their capability to monitor network 

traffic at the MAC layer as well as layers above. Particularly, 

packet sniffers are widely used as tools to diagnose or discover 

network problems and track a particular activity, but they can 

also be misused to intercept important or private information 

such as username and passwords. 

    

   There are four main mode of operation in IEEE 802.11 

Network Interface Cards (NICs). First one is named as master 

mode (Access Point), second one is client mode (Station), third 

one is ad-hoc mode and last one is monitor mode. In addition, the 

NIC can be set to operate in promiscuous mode. Here, the 

filtering of all the packets received based on the MAC address is 

disabled and this mode allows the NIC to process all the packets 

that it senses in the network. A NIC operated in promiscuous 

mode is to be associated to an Access Point (AP) or joined in an 

ad hoc network in order to sniff the traffic of the wireless 

network. On the other hand, the NIC can listen on a particular 

channel in monitor mode that allows sniffing of packets using a 

packet sniffer such as Wireshark in an entirely passive manner 

without having to join the wireless network and being unable to 

transmit packets. 

 

   Wireshark has sophisticated wireless protocol analysis support 

to help administrators troubleshoot wireless networks. With the 

appropriate driver support, the traffic can be captured by 

Wireshark, “from the air” and decode it into format that helps 

administrators to track down factors that are causing poor 

performance, irregular or weak connectivity, and few other 

common problems. In order to capture packets, Wireshark uses 

application programming Interface (APIs) for capturing network 

traffic known as pcap. Live packet data can be captured from a 

variety of interfaces such as IEEE 802.11, Ethernet and loopback 

interface to name a few. Through Wireshark GUI, captured data 

can be displayed along with its detail protocol information, 

captured data can be filtered, and statistical graphs for 

input/output can be generated. Further, packets can be tracked 

easily using the GUI. Packet filtering employs primitive 

expressions joined with and/or primitives allowing filtering to be 

I 
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done on many fields such as IP address, host name or Ethernet 

host address, TCP and UDP port numbers. 

   

   During packet sniffing, the information inside a network packet 

on a TCP/IP network undergoes capturing, decoding, inspection 

and interpreting. The main purpose is to sniff and steal 

information, particularly credit card numbers, user IDs, port 

numbers, passwords, network details, etc. Sniffing is commonly 

known as a “passive” type of attack, wherein the attackers can be 

active but silent/invisible on the network. This makes it difficult 

to identify and diagnose, and hence it is a very dangerous type of 

attack. The TCP/IP packet contains vital information required for 

two network interfaces to communicate with each other.  

 

   It contains fields such as source and destination IP addresses 

ports, sequence numbers and the protocol type. By its very 

nature, the TCP/IP protocol only ensures that a packet is 

constructed, placed on an Ethernet packet frame, and reliably 

sent from the sender to the receiver across networks. However, 

by default, the mechanisms to ensure data security do not exist. 

Thus, it becomes the responsibility of the network layers on the 

upper side to ensure that information in the packet is not to be 

tampered with. 

 

 
 

Figure 1: Sniffing at different ISO/OSI levels 

 

 

III. SSH TUNNELING 

 

A. Basic 

 

   Secure Shell (SSH)  tunneling is a method that creates a virtual 

tunnel over the wireless network, with client and server being the 

endpoints of the tunnel. The virtual tunnel can be imagined of as 

an encrypted path that carries the traffic between the client and 

the server. Any traffic that flows through this tunnel gets 

encrypted by default.   

    

  Whenever any client wants to communicate with the server, he 

first initializes the virtual tunnel. The establishment of the tunnel 

is done with the help of the concept called as port forwarding 

which is explained in the following section of web browser. 

 

   There are four entities in the working of SSH tunneling as 

shown in figure 2. They are as follows: 

 

 
 

Figure 2: Network flow diagram with & without SSH tunneling 

 

 

1)Web browser (Client side) 

2)SSH client (Client side) 

3)SSH server (Server side) 

4)Web server (Server side) 

 

1) Web Browser: This is the actual client that needs to 

communicate to the server. The client uses the web browser to 

access the server. SSH tunneling can be done using any standard 

browser, i.e. it is browser independent. 

   In the web browser the user needs to change the settings to 

direct the traffic to proxy server. This concept is called as port 

forwarding. The address of the proxy server is that of SSH client 

(which is explained in the next section). This configuration is 

important as it now forces the traffic to flow from web browser 

to SSH client rather than from web browser to web server. 

 

2) SSH Client: The SSH client takes the traffic from the web 

browser. It uses encryption algorithms to encrypt the traffic. Any 

good encryption algorithm can be used for this purpose. 

   After the data is ready to be sent, the SSH tunnel is established. 

The SSH client uniquely identifies a particular SSH server. 

Hence, the traffic sent from the SSH client can be only taken in 

by the corresponding SSH server that SSH client has identified. 

   After the tunnel is established, the traffic is sent over the 

internet but through the tunnel, to the SSH server. 

 

3) SSH Server: The SSH server, as the name suggests, resides on 

the server side. It is situated at the other end of the virtual tunnel. 

It takes the traffic that came in through this tunnel. The SSH 

server uses decryption algorithms to change the data back to its 

original form. The decryption algorithms used are in accordance 
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with the algorithms used by the SSH client. Once the traffic is 

decrypted to its normal form it is sent to the Web server. 

 

4) Web Server: The web server receives the request through the 

SSH server and does it’s processing. The Web server is 

completely agnostic with respect to the traffic flow to and from 

it. After the response to the request is ready, it is sent back to 

SSH server, which then sends it over to SSH client and so on. 

 

   The communication between Web browser to SSH client and 

SSH server to Web server is out of the tunnel. Hence, essentially 

the tunnel exists only between the SSH client and the SSH 

server, as that is the only path on the internet. 

 

   The beauty of the SSH tunneling is that, once a tunnel is 

created between the client and server, it stays active throughout 

the session. Hence, the tunnel once established for a session, can 

be used to transport any amount of data to and fro without being 

concerned about the possibility of attacks. This also implies that 

the overhead of establishing the tunnel has to be done only once. 

 

B. SSH Architecture 

 

   IETF RFCs 4251 through 4256 defines SSH as the "Secure 

Shell Protocol for remote login and other secure network services 

over an insecure network." The shell is made up of three 

important elements: 

 

 Transport Layer Protocol: This protocol accommodates server 

authentication, reliability, privacy, and integrity along with 

perfect forward privacy. This layer can also provide optional 

compression and can be run over a TCP/IP connection but 

can also be used on top of any other dependable data stream. 

 User Authentication Protocol: This protocol helps in 

authentication of the client to the server and runs over the 

transport layer. 

 Connection Protocol: This protocol helps in multiplexing of 

the encrypted tunnel to numerous logical channels, running 

over the User Authentication Protocol. 

 

C. Configuration 

 

   The configuration setup of SSH tunneling can be understood 

very well with the help of an example. 

 

   Let us say we want to browse yahoo.com in a secure way using 

SSH tunneling. 

 

   To create the SSH tunnel execute the following code from the 

SSH client: 

 

ssh -L 9001:yahoo.com:80 (SSH server port) 

 

   The ‘L’ switch indicates that a local port forward is needed to 

be created. The switch syntax is as given below: 

 
ssh -L <local-port-to-listen><remote-host>:<remote-port> 

 

   Now the SSH client will connect to SSH server (usually 

running at port 22) binding port 9001 of SSH client  to listen for 

local requests thus creating a SSH tunnel between SSH client  

and SSH server. At the SSH server end it will create a connection 

to ‘yahoo.com’ at port 80. So SSH client doesn’t need to know 

how to connect to yahoo.com. Only SSH server needs to worry 

about that. The channel between SSH client  and SSH server will 

be encrypted while the connection between SSH server and 

‘yahoo.com’ will be unencrypted. 

 

   Now it is possible to browse yahoo.com if we follow the link:  

http://localhost:9001 in the web browser at SSH client computer. 

The SSH server computer will act as a gateway which would 

accept requests from SSH client  machine and fetch data and 

tunnel it back. 

 

. 

D. Advantages of SSH 

 

   There are many advantages of SSH tunneling and hence are 

divided broadly into 3 categories as follows: 

1) Four security benefits. 

2) Advantage when used over “clear text” protocols. 

3) General advantages. 

 

1) Four security benefits: SSH tunneling provides the following 

four basic security benefits: 

 

i) User Authentication 

ii) Host Authentication 

iii) Data Encryption 

iv) Data Integrity 

 

     i) Authentication, also referred to as user identity, is the 

means by which a system verifies that access is only given to 

intended users and denied to anyone else. Secure Shell 

implementations include password and public key authentication 

methods but others (e.g. kerberos, NTLM, and keyboard-

interactive) are also available. The Secure Shell protocol's 

flexibility allows new authentication methods to be incorporated 

into the system as they become available. 

 

     ii) Data Encryption, refers to encrypting the data to avoid it 

from attacks, using encryption algorithms. The SSH tunneling 

can use any encryption algorithms or standards.Various types of 

encryption standards are available, ranging from as low as  512-

bit encryption to as high as 32768 bits, including popular ciphers 

like Blowfish, Advanced Encryption Scheme (AES), Triple DES, 

CAST-128 and ARCFOUR. 

      

      iii) Data integrity means that the data sent from the client is 

received as it is by the server without any changes in it. The 

tunneling takes care that the integrity of the data is maintained 

when the traffic flows through the tunnel and is available is the 

suitable form to the web server. 

 

   The above four advantages are directly available when the 

tunneling is used. Hence, it is better suited over normal method 

http://localhost:9001/
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of only encryption, which doesn’t provide the mechanism for 

authentications and data integrity. 

 

2) Advantage when used over “clear text” protocols: Figure 3 

shows how easily a telnet session can be casually viewed by 

anyone on the network using a network-sniffing application such 

as Wireshark. 

 

 

 

 
 

Figure 3: Telnet protocol sessions are unencrypted 

 

   When using an unsecured, "clear text" protocol such as telnet, 

anyone on the network can steal your passwords and other 

sensitive information. Figure 3 shows user fsmythe logging in to 

a remote host through a telnet connection. The user name he 

enters is fsmythe and password is r@m$20!0, which both can be 

viewed by any other user on the same network as our hapless and 

unsuspecting telnet user. 

 

 

 
 

 
Figure 4: SSH protocol sessions are encrypted 

 

   Figure 4 provides an overview of a typical SSH session and 

shows how the encrypted protocol cannot be viewed by any other 

user on the same network segment. 

 

3)  General Advantages: 

     a) The SSH tunneling provides complete protection                 

from  packet sniffing attack. 

     b) SSH tunneling also secures session cookies, hence 

preventing session hijacking attacks. 

     c) SSH tunneling has the capacity to hold 16 connections at a 

time and has minimum delays. 

 

IV. CONCLUSION 

    

   SSH tunneling is a simple & effective solution for secure 

content delivery over internet. This solution will effectively 

secure the internet browsing from packet sniffing. As compared 

to the other link, network, and application security measures like 

WEP, IPsec and PGP, along with their installing and configuring, 

Secure Shell is relatively secure, reliable, quick and easy. By 

deploying Secure Shell, companies create a comprehensive 

general-purpose tunneling platform that can be used to 

implement a wide variety of security policies, ensuring the 

privacy, authenticity, authorization and integrity of many 

different applications. This paper illustrates the basics and the 

implementation details of SSH Tunneling. 
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Abstract- Medicines have helped to make our lives easy. Drug 

industry is developing industry in terms of production as well as 

consumption. Medication has become very important in 

everyone’s life as we are affected by many diseases.[1] But these 

medicines might be defected, tablets may be broken, there may 

be cracks and consumption of these drugs might be dangerous. 

This paper shows different methods of digital image processing 

technique to find the defects in tablets. In this article we use 

Morphology Operations, Template matching to detect the 

defected tablet packet. 

 

Index Terms- Template matching, Morphology operation, 

Dilation,opening,normalized cross correlation. 

 

I. INTRODUCTION 

igital image processing techniques and algorithms are 

applied on images in order to remove error. In this project I 

use digital image processing technique to detect the broken 

tablet. Such tablets are harmful to consume and may have many 

side effects. The inspection process is effective to detect the 

defects in tablets. Different methodology is used in this project 

that is by Morphology operation and Template Matching. 

Morphology operation is applied on binary images therefore for 

this image is first converted into gray. Then the segmentation 

process is applied on gray image. Image Segmentation is the 

process of partitioning a digital image into multiple segments 

(sets of pixels, also known as super pixels). The goal of 

segmentation is to simplify and/or change the representation of 

an image into something that is more meaningful and easier to 

analyze. Image segmentation is typically used to locate objects 

and boundaries (lines, curves, etc.) in images. More precisely, 

image segmentation is the process of assigning a label to every 

pixel in an image such that pixels with the same label share 

certain visual characteristics. The simplest method of image 

segmentation is called the thresholding method. This method is 

based on a clip-level (or a threshold value) to turn a gray-scale 

image into a binary image. Another digital image processing 

technique used is template matching. 

 

 
Figure 1 :Tablet Packet with broken part 

 

II. METHODOLOGY 

      In this paper we have used three methods to find the defects 

in drugs 

 Morphology operation 

 Template Matching 

 

 

 

D  

http://ijsrp.org/
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Morphology Operation 

      The binary image is then filtered in order to remove noise. 

Morphology operations are used to remove the noise. 

Morphological operations are affecting the form, structure or 

shape of an object. Applied on binary images (black & white 

images – Images with only 2 colors: black and white). They are 

used in pre or post processing (filtering, thinning, and pruning) or 

for getting a representation or description of the shape of 

objects/regions (boundaries, skeletons convex hulls).Morphology 

is a broad set of image processing operations that process images 

based on shapes. Morphological operations apply a structuring 

element to an input image, creating an output image of the same 

size. In a morphological operation, the value of each pixel in the 

output image is based on a comparison of the corresponding 

pixel in the input image with its neighbors. By choosing the size 

and shape of the neighborhood, you can construct a 

morphological operation that is sensitive to specific shapes in the 

input image[2][9].  

 

Morphology is of following types: 

 Dilation: Dilation allows objects to expand, thus 

potentially filling in small holes and connecting disjoint 

objects. 

 Erosion: Erosion shrinks objects by etching away 

(eroding) their boundaries. 

 Opening: Morphological opening is used to remove 

small objects from an image while preserving the shape 

and size of larger objects in the image. Morphology 

opening is an erosion followed by dilation. The opening 

has the effect of removing objects that cannot 

completely contain the structuring element. 

 Closing: Closing is opening performed in reverse. It is 

defined simply as a dilation followed by an erosion. 

Erosion using the same structuring element for both 

operations. 

 

Template Matching 

      Technique used in classifying objects. Template matching 

techniques compare portions of images against one another. 

Sample image may be used to recognize similar objects in source 

image. If standard deviation of the template image compared to 

the source image is small enough, template matching may be 

used. Templates are most often used to identify printed 

characters, numbers, and other small, simple objects. For 

example original image is of tablet packet containing ten tablets. 

Like morphology operation image is first converted into gray and 

then to binary. The binary image is then filtered in order to 

remove noise and edges are detected using canny edge detection. 

A template is selected and is compared with rest of the tablets In 

this way defected tablet can be found. 

 
Figure 2: Template matching block  in matlab 

 

      The Template Matching block finds the best match of 

a template within an input image. The block computes match 

metric values by shifting a template over a region of interest or 

the entire image, and then finds the best match location. 

 

 

III. PROPOSED WORK 

Block Diagram of Morphology Operation Method 
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Steps for Morphological Method 

1. Capture an image of a tablet packet without any defect. 

2. Convert this image into gray image. 

3. Convert gray image into binary image 

4. Apply morphology opening on binary image. 

Morphology opening will remove noise from the image. 

5. Dilate the opened Image. Dilation will expand the 

image and will make the image big. 

6. Calculate the no. of pixels of binary image. 

7. Now capture the same tablet packet with 

broken/missing part. 

8. Apply the same process that is applied on tablet packet 

without any defect. 

9. When defected packet is found,beep will be generated. 

10. Subtract the two images  

11. Missing part of tablet and position of defect is obtained. 

12. Filter it by using morphology opening technique which 

removes the noise. 

 

Steps for Template Matching 

1. Read an template image(defected or broken tablet). 

2. Crop the image 

3. Read the image of defected tablet packet. 

4. Crop the image 

5. Use normalized cross correlation to detect the position 

of defected tablet 

6. Position of defected tablet found 
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IV. SIMULATION RESULTS 

Simulation Results for Morphology operation 

 

 
Figure 3a  pre-processing of image 

 
Figure 3c  Defect found 

 

       Figure 3a  shows the preprocessing of tablet packet. In pre-

processing, first image is converted into gray image then gray 

image is converted into binary level image. This process is done 

with tablet packet with and without defect. Figure 3b shows the 

Morphology operation of an image. In morphology operation, 

Morphology opening and Morphology dilation is done. 

Morphology opening removes the noise from the image. It is 

clear from the figure that noise is removed after using 

morphology opening. Dilation expands the object as it is clear 

from the figure 3b Morphology opening and dilation is done on 

both tablet with or without defect. Figure 3c shows the 

subtraction process to detect the broken tablet and also to find the 

position of defect.In this process output of dilation of tablet 

packet with and tablet packet without defect is 

compared/subtracted.The output of subtraction gives the missing 

part of tablet.But the output found is noisy,so for this 

morphology opening is done.So position and the missing part of 

tablet is found. 
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       Another method template matching is used to detect the 

defect in tablet packet.Figure 4a shows the rgb image for 

defected tablet packet.Figure 4b shows 3D view of tablet 

packet.In this method normalized cross correlation is used to 

detect the required template.Figure 4c shows that the required 

template is found and 4d shows position of defected tablet in 

tablet packet. 

Table 1 Comparison between two methods 
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Method Morphology 

Operation 

Template 

Matching 

Cropping the 

image 

Does not reqired Required 

Pre-processing Reqired Does not reqired 

Time 

elapsed(sec) 

2.40 1.41 

 

Table 1 shows the comparison between morphology Method 

and template Matching. 

 

V. CONCLUSION  

       This project presents the application in drug industry using 

different techniques in digital image processing. This project is 

implemented on matlab10 software. This paper mentions two 

methods for detecting the anomalies in drugs that is by 

morphology operation and template matching. Among the 

morphology operation, morphology opening and dilation is used 

in this project. The two methods will be compared and best one 

will be chosen. Template matching is much simpler than 

morphology operation because in morphology operation, image 

pre-processing is done before morphology operation. In template 

matching, there is no pre-processing needed.  
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Abstract- The paper examined the role of stock market on 

Nigeria’s economic development from 1980 to 2010 which cover 

the market performance and economic growth in Nigeria. Data 

were sourced from statistical bulletin. This research study made 

use of annual time series data covering the period between 1980 

– 2010. The study also made use of ordinary least square of 

multiple regression estimates. From the study, stock market 

development is positively correlated with the development of 

financial intermediaries and consequently economic growth. It 

was therefore recommended that the funds raised by government 

in form of government securities in the capital market should be 

put into productive sectors of the economy that will necessitate to 

growth in all facets of the economy. 

 

Index Terms- Stock market, Economic development, Economic 

performance, Stock market performance, Economic growth. 

 

I. INTRODUCTION 

he stock market plays a major role as an economic institution 

which enhances the efficiency in capital formation and 

allocation. It enables both corporations and the government to 

raise long-term capital which enables them to finance new 

projects and expand other operations. In this manner, “Alile” 

(1984) observed that the performance opf the economy is 

boosted when capital is supplied to productive economic units. 

Furthermore, as economics continue to develop, additional funds 

are therefore needed to meet the rapid expansion and the stock 

market therefore serves as an appropriate tool in the mobilization 

and allocation of savings among competing uses which are 

critical to the growth and efficiency of the economy. It is this 

light that the stock exchange market acts as a barometer for 

economic performance in the sense that it assists to allocate the 

necessary capital needed for the consistent growth of an 

economy. 

      Alile (1987) further argued that the determination of the 

overall growth of an economy depends on how efficiently the 

stock market performs in its locative functions of capital. When 

the stock market mobilizes savings, it simultaneously allocates a 

larger portion of the same to firms with relatively high prospects 

as indicated by their returns and level of risk. The significance of 

this function is that capital resources are channeled by the 

mechanism of the forces of demand and supply to those firms 

with relatively high and increasing productivity thus enhancing 

economic expansion and growth. 

      Stock markets are a vital component for economic 

development as they provide listed companies with a platform to 

raise long-term capital and also provide investors with a forum 

for investing their surplus funds. Stock markets therefore 

encourage investors with surplus funds to invest them in 

additional financial instrument that better matches their liquidity 

preferences and risk appetite. Better savings mobilization and 

critical to the growth and efficiency of the economy stock market 

liquidity again helps to reduce the downside risk and cost of 

investing in projects that do no pay-off for a long-term. With a 

liquid market the initial investors do not lose access to their 

savings for the durations of their investment project because they 

can quickly and easily sell their stake in a company as noted by 

(Bencivenga and Smith, 1991). 

      The stock market being a major component in the financial 

sector of most developing economics such as Nigeria serves a 

pivotal role in contributing towards economic growth through 

diversification, mobilizing and pooling of savings from 

difference investors and availing them to companies for optimal 

utilization. As much as the stock markets are important in 

facilitating privatization channels and diversification of the 

financial sector services, they also offer the investors alternative 

investments to put their fund in. however, they face serious 

constraints if not properly monitored and adequate measures 

taken to curb any externalities. Most stock market especially 

those in the developing countries face constraints which result in 

serious implications such as liquidity issues, absence of activities 

and absence of well developed investors’ base. 

 

II. LITERATURE REVIEW 

      Capital market is defined as the market where medium to 

long-term finance can be raised (Akingbohungbe 1996). In 

another exposition, Mbat (2001) described it as a forum through 

which long-term funds are made available by the surplus to the 

deficit economic unit. It must, however, be noted that although 

all the surplus economic units have access to the capital market, 

not all the deficit economic units have the same easy access to it. 

The restriction on the part of the borrowers is meant to enforce 

the security of the funds provided by the lenders. In order to 

ensure that lenders are not subjected to undue risks, borrowers in 

the capital market need to satisfy certain basic requirement. It has 

very profound implication for socio-economic development of 

any Nation. Companies can finance their operations by raising 

funds through issuing equity (ownership) or debenture/band 

borrowed as securities. Equities have perpetual life while 

bond/debenture issues are structured to mature in period of years 

varying from the medium to the long-term of usually between 

five and twenty-five years. 

      Capital market offers access to a variety of financial 

instruments that enable economic agents to pool, price, and 

T  
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exchange risk. Through assets with attractive yields, liquidity and 

risk characteristics, it encourages savings in financial form. This 

is very essential for government and other institutions in need of 

long-term funds and for suppliers of long-term fund (Nwankwo, 

1991). 

      Based on its importance in accelerating economic growth and 

development, government of most nations tends to have keen 

interest in the performance of its capital market. The concern is 

for sustained confidence in the market and for a strong investor’s 

protection arrangement. Nigeria Securities and Exchange 

Commission (NSEC) is the government agency responsible for 

developing and regulating the Nigeria capital market. Kit was 

created by Act No 71 of 1979 and re-enacted as Securities and 

Exchange Commission Decree No 21 of 1988. The NSEC purses 

its objectives by registering all market operators based on capital 

adequacy, competence and solvency as criteria. 

 

III. THEORETICAL LITERATURE 

      Economic growth is generally agreed to indicate 

development of an economy, because is transform a country from 

a five percent saver to a fifteen percent saver. Thus, it is argued 

that for capital market to contribute to economic growth and 

development in Nigeria, it must operate efficiently. Most often, 

where the market operate efficiently, confidence will be 

generated in the kinds of the public and investors will be willing 

to part with hard earned funds and invest them in securities with 

the hope that in future they will recoup their investment. 

      The theoretical explanation on the nexus between capital 

market and economic growth is further expanciated using 

Efficient Market Hypothesis (EMH) developed by Fama in 1965. 

According to EMH, financial markets are efficient or prices on 

traded assets that have already reflected all known information 

and therefore are in biased because they represent the collective 

beliefs of all investors about future prospects. Previous test of the 

EMH have relied on long-range dependence of equity returns 

(Lo, 1991). It shows that past information has ben found to be 

useful in improving predictive accuracy. The assertion tends to 

invalidate the EMH in most developing countries. Equity prices 

would tend to exhibit long memory or long range dependence, 

because of the narrowness of their market arising from immature 

regulatory and institutional arrangement (Nagayasu, 2003 and 

Nyong, 2003). Note that, where the market is highly and 

unreasonably speculative, investor will be discouraged from 

parting with their funds for fear of incurring financial losses. In 

situations like the one mentioned above, has detrimental effect on 

economic growth of any country, meaning investors will refuse 

to invest in financial assets. The implication is that companies 

cannot raise additional capital for expansion. Thus, it suffices to 

say that efficiency of the capital market is a necessary condition 

for growth and development in Nigeria. 

      Levine and Zervous (1996) postulated a strong positive 

relationship between stock market development and long-run 

economic growth. Further studies showed that stock market 

liquidity play vital role in the process of economic growth 

(Mckinnon 1973, and Bencivenga, et al 1996). Though there are 

other Scholars who share contrary views about the performance 

of the capital market and its attendant effect on economic growth 

and development of nations. Emenuga(1998) for instance 

believed that the stock market is illiquid and blamed the 

ownership structure in the Nigeria stock market. He concluded 

that the stock market is small and has few listed companies, low 

market capitalization and low volume of transactions, Ariyo and 

Adelegan (2005) contend that, the liberalization of capital market 

contributes to the growth of the Nigeria capital market, yet its 

impact at the macro-economy is quite negligible. 

      Gabriel (2002) as enunciated by Nyong (2003) lay emphasis 

on the Romanian capital market and concluded that the market is 

inefficient and hence it has not contributed to economic growth 

in Romanian. Whichever School of thought, either for or against 

capital market as a sine qua non for economic growth all depends 

on the particular situation the nation is passing through and the 

prevailing economic indices/determinants. With financial 

liberalization, many of the East – Asia capital markets like 

Singapore, Hong Kong and Bangkok have developed over time 

to the extent that they are presently regarded as international 

central of Asia. In contract the past year saw comparatively little 

change in the capital market of Sub-Saharan Africa including 

Nigeria. Also, various studies have tried to study the nature of 

relationship that exists between stock market development and 

the economic trends persisting in a country. Such studies include 

(Demirgue- Kunt and Levine (1996). Levine and Zervous 1996). 

These researchers investigated: 

(i) The consistency of stock market development with 

economic growth and, 

(ii) The harmonious nature of stock market development 

with financial intermediaries with some empirical 

demonstration. Their main findings and outcomes 

were as follows (i) They carried out cross-country 

growth regression that suggested that the 

predetermined component of stock market 

development was positively and robustly associated 

with long-run growth (ii) From the cross-country 

analysis, they found out that the level of stock 

market development is positively correlated with 

the development of financial intermediaries and 

consequently economic growth (iii) while stock 

market development induces the substitution of 

equity finance for debt finance in developed 

countries, it facilitates more debt finance in least 

developed countries. Hence, their hypothesis 

deserves an investigation in the Nigeria context 

which this paper intends to carryout in order to fill 

the knowledge gap.  

 

      The study made recommendations in such as the removal of 

impediments to stock market development which include tax, 

legal and regulatory barriers, and the employment of policies that 

would increase the productivity and efficiency of firms as well 

encourage them to access capital on the stock market and also 

enhance the capacity of the Nigeria Security and Exchange 

Commission so as to facilitate the growth of stock market, 

restore the confidence of stock market participants and safeguard 

the interest of shareholders by checking sharp practices of market 

operators (Particularly Speculators). Vazakidis (2009) carried out 

a study on stock market development and economic growth in 

France with an attempt to investigate the causal relationship 

between stock market development and economic growth for the 
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period 1965 – 2007, using a VAK framework. The result of the 

study confirmed that economic growth causes stock market 

development in France, and consequently therefore economic 

growth has a positive effect on stock market. 

      Levine and Zervous, (1996) examined the nature of links 

between stock markets, banks and income growth, on a cross-

country, study consisting of 47 countries and there results 

showed that the size of both stock market and banks and income 

growth with the future economic growth. The paper identified 

and stated that the problems with the variables were perhaps even 

more severe with stock marker variables, where the market 

capitalization represents the present value of future earnings, and 

so there is most likely a positive correlation between the outcome 

of capitalization and expected economic performance. 

 

IV. CONCEPTUAL LITERATURE 

      The capital market has opened the floodgate to relatively 

inexpensive fund surpassing the possibility of self-financing 

available to indigenous enterprises. Such funds are usually used 

for expansion of existing business or to cushion the effect of 

inflation so that business may continue as going concerns. It also 

affords indigenous enterprises and entrepreneurs the opportunity 

to be introduced into the economy in general through entry into 

the security market. This enables shares that have been privately 

held to be general market or international market for inflow of 

foreign investment. The entering of an indigenous company into 

the capital market enhance its prestige and reputation, especially 

its products and credit worthiness in the eye of the public as 

conferred upon it by the new status (Bayero, 1996). The capital 

markets in Nigeria create a free entry and exist for investors. It is 

a known fact in private company that it is not easy for an investor 

(Shareholder) to withdraw capital invested without upsetting the 

company capital structure. But for public quoted company, it 

does work not like that. As long as an investor’s broker can find 

a prospective investor to buy the clients’ shares the process is 

done. 

      One of those important functions of the capital market is to 

encourage indigenous enterprises to develop its peculiar 

technologies through accessibility to funds and expertise through 

international connection. This has achieved tremendously. 

Moreover, most of the enterprises benefitted from the 

implementations of the Nigeria Enterprises promotion Acts and 

the privatization policies through the market. Both policies 

promoted indigenous enterprises, which are the main engine of 

economic growth and development in an economy. 

      Despite the capital market laudable performance and benefits, 

it is still beclouded with some weakness in Nigeria. The 

bureaucratic system of the Securities and Exchange Commission 

is hindrance to smooth processing of application submitted to it. 

The private sector to which most enterprises belong is not used to 

the “leap and tumble” system of the public sector, but operates 

by leaps and bounds. The fee charge b y the exchange are 

unreasonably high and constitute a great burden on 

enterprises/companies for whose sake the second tier securities 

market (SSM) was established in 1985. It is is realized that the 

engine of economic growth and development in Nigeria rest in 

this sector, which is endowed with the capacity to create jobs for 

the unemployed, then the charges should be moderate and not 

appear to be punitive. Likewise the cost of hiring the services of 

stock brokers, registrar and issuing hoses in the capital market is 

getting higher every now and then, but their efficiency is not 

commensurate to the high cost, this given room for complaints 

and mistrust. The imposition of all forms of taxes by the three 

tiers of government on companies and businesses is especially 

discourage, and add to the number of weakness that undermine 

the capital market as the engine room and pivot for economic 

growth and development in Nigeria. 

 

Purpose of the Study 
      The broad objectives of this research are to examine the role 

of stock market on economic development in Nigeria and it this 

seeks specifically to: 

(i) Examine the presence of causal relationship between 

stock market performance and economic growth. 

(ii) Examine the direction of causal relationship between 

and stock market performance and economic 

growth (i.e is it un-directional or bi-directional) 

 

Research Hypotheses  

      Ho: there is no significant relationship between stock market 

development and economic   growth in Nigeria. 

 

Research Methodology  

      The researcher employed ex-post facto design and the data 

used for this study is collected from Nigeria Stock Exchange 

Annual Report and Accounts, various years Securities and 

Exchange Commission Annual Report and Account: Central 

Bank of Nigeria Statistical Bulletin and the National Bureau of 

Statistics. The adopt correlation and regression analysis to 

explore the nature of relationship and implicit direction of the 

causation between dependent and independent variables of this 

study. Correlation coefficient is the square root of coefficient of 

determination R
2
, since the coefficient of determination varies 

between 0.0 and 1.0, it follow that the correlation coefficient 

must vary between +1 and -1. Both the correlation coefficient 

and the coefficient of determination have nothing to say about 

causation. However, in regression analysis, the direction of the 

relationship between variable is made at the outset, thus the 

causality is assumed rather than inferred from the model. The 

researcher chooses a correlation coefficient +0.50 as a 

benchmark for the relationship between different variables as 

analyzed in the table below 
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Table 1: Dependent Variables 

Source: Author’s Computation, 2014 

 

V. RESULTS AND DISCUSSION 

Hypothesis 

      The null hypothesis that there is no significant relationship 

between stock market development and economic growth in 

Nigeria. 

This hypothesis may be written as follows: 

GDPt β6+ = β β 2 MCRt + ΒVTRt + B 4 TORt + µt 

 

      Where GDPt is the Gross Domestic Product at 1990 factor 

cost over the time period. MCR is the stock market capitalization 

ratio over the time periods VTR is the value traded ratio of 

domestic stock over the time period. TOR is the turnover ratio 

over the time period, & and β are unknown parameters to be 

estimated while µt is the error term. 

      Stock market development can be measured by three basic 

traditional characteristics (Inanga and Emenuga, 1997). This 

include stock market size measured by stock market 

capitalization and stock market liquidity measured by total value 

traded ratio and turnover ratio. 

      Total value traded measures the organized trading of equities 

as a share of the national output turnover ratio is used as an index 

of comparison for market liquidity rating and level of transaction 

costs. This ratio equals the total value of shares traded on the 

stock market divided by market capitalization. It is also a 

measure of the value of securities transactions relatives to the 

size of the securities market. 

 

 

 

Table 2: An extract from the regression result 

Dependent 

Variables: 

GDPVaariables 

Coefficient  Standard 

Error 

t-

Statistics 

Possibility 

C 6804109 1008650 6.745757 0.0000 

SMC 4009877 0.572355 7.005920 0.0000 

MCR -824690.8 114499.8 -

7.202554 

0.0000 

VTR -38.56415 4.959049 -

7.776521 

0.0000 

TOR 21.86943 2.441054 8.959011 0.0000 

 

R = SQUARED: 0.966249 

Adjusted R = Square: 0.961057 

F – Statistics: 186.0880 

Prob (F-statistics)0.000000 

GDP = 6804109 + 40098773MC – 8246908 MCR – 38.56415 

VTR + 21.86943 TOR 

Source: Author’s Computation, 2014 

 

Analysis of the Estimate Co-efficient 

      The regression result presented above revealed a constant 

value of 6804109 which indicates the value of gross domestic 

product in Nigeria. If all the explanatory variable in the model 

are held constant or assumed to be Zero. The result further 

revealed that stock market capitalization and value Total Ratio 

have a negative relationship with the Gross domestic Product 

(GDP) and this implies that a unit increase in the value of stock 

market capitalization and value Total Ratio (VTR) will bring 

about a reduction of 4.009877 and 38.56415 respectively in the 

value of GDP. However, turnover ratio and the market 

capitalization Ratio put up a positive relationship with the Gross 

Domestic Product (GDP) with further indicates that a unit 

Dependents Variables: GDP 

Method: Least Squares 

Date: 03/11/13, Time:12:04 

Sample: 1980 - 2010 

Included observation:31 

Variables Coefficient Std. 

Error 

t-Statistic Prob. 

C 

SMC 

MCR 

VTR 

TOR 

6804109. 

4.009877 

-824690.8 

-38.56415 

21.86943 

1008650. 

0.572355 

114499.8 

4.959049 

2.441054 

6.745757 

7.005920 

-7.202554 

-7.776521 

8.959011 

0.0000 

0.0000 

0.0000 

0.0000 

0.0000 

R-Squared                           0.966249           Mean dependent var                           

5971026 

Adjusted R-Squared            0.961057           S.D. dependent var                              

8695059 

S.E of regression                  1715886           Akaike info criterion                            

31.69545 

Sum Squared resid              7.66E+13           Schwarz criterion                                 

31.92674 

Log likelihood                    -486.2794           F-statistic                                              

186.0880 

Durbin – Watson stat          0.828545           Prob(F-statistic)                                    

0.000000                                                               
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ncrease in the value of turnover ratio (TOR) and market 

capitalization ratio. (MCR) will bring about an increase of about 

21.86943 and 824690.8 respectively. 

 

Analysis of the co-efficient of multiple determinations (R
2
) 

      The co-efficient of multiple determination (R
2
) measures the 

goodness of a model, the regression result revealed an (R
2 

of 

0.966249 which implies that about 95% of the systemic variation 

in the explanatory variable of stock market capitalization, 

Turnover Ratio (TUR), market capitalization ratio (MCR) and 

value Total Ratio in the model. This revealed that the model is a 

good fit as only about 5% of the systemic variables is 

unaccounted for the model but other variables. 

 

Analysis of the t-statistics (T-TEST) 

      The t-test is carried out to test for the significance of 

individual estimated parameters. The t-statistics is the ratio of an 

estimated co-efficient to its standard error. This will be carried 

out at 5% level of significance. Decision rule Rejected the null 

hypothesis if the t-calculated is greater that the t-tabulated but do 

not reject Ho if otherwise. 

 

Ho : X1 = 0 (not significanct) 

Ho : X1 ≠ 0 (significant) 

Degree of freedom =µ - k = number of parameters 

 

Tables 3: Summary of T-Test 

 

Variable t-statistics t-tabulated  Decision 

SMC 7.005920 1.706 Reject Ho 

MCR -7202554 1.706 Reject Ho 

VTR -7.776521 1.706 Reject Ho 

TOR 8.959011 1.706 Reject Ho 

Source: Author’s Computation, 2014 

 

      The summary of the t-test is present above and it revealed 

that the turnover ratio and market capitalization Ratio have 

significant impact on the Gross Domestic Product (GDP) while 

stock market capitalization (SMC) and Value Total Ratio have an 

significant impact on the GDP this conclusion was as a result of 

the fact that their (SMC and VTR) respectively, t-statistics is less 

than their t-tabulated at 5% level of significant. 

 

ANALYSIS OF THE T-TEST 

      The T-Test is carried out to test for the overall significance of 

the model and to test the hypothesis that all the estimated 

parameters are simultaneously equal zero. This will be carried 

out at 5% level of significance as well. 

Hypothesis: Ho: α2 = α3 = α4 0 (Not Significant) 

H1: α1 ≠ α2 ≠ α3 ≠ α4 ≠ 0 (Significant) 

Degree of freedom = V1 =  k – 1 = 5-1 = 4 

V2 = µ - k = 31-5 =26 

 

      Decision rule: rejected the null hypothesis (Ho) if the F-

calculated is greater than the F-tabulated, but do not rejected Ho 

if otherwise. From the regression result, the F-tabulated if given 

as 2.76 from the statistical table since the t-calculated is greater 

than the F-tabulated that is 1860880 > 2.76, we reject the null 

hypothesis (Ho) and accept the alternative hypothesis. We there 

conclude that the model is overall significant and that the 

estimated parameters are simultaneously not equal to zero. 

 

Analysis of the Durbin Watson (D.W) 

Test for correlation 

      The analysis of the Durbin –Watson statistics is carried out to 

test for the presence of the first order serial auto-correlation in 

the model. The regression result revealed a Durbin – Watson (d) 

statistics of about 0.828545. this will be carried out at 5% level 

of significance. 

 Hypothesis Ho : P = o (no auto-correlation) 

Hi : P ≠ 0 (auto correlation) 

 

      P= Auto correlation co-efficient with N= 31 and k = 4, the 

lower limit (d
1
) and the upper limit (dµ) of the of the Durbin – 

Watson is given as 1.160 and 1.735 from the statistical table. 

Where N = number of observation and k = number of 

explanatory variables. 

 

+ve auto Correlation Inconclusive 

Region 

Acceptance 

Region  

Inconclusive 

Region 

-ve auto 

Correlation  

O                                     dl      du    2          4-du   4-dl  

 

      Since d lies between 0 and d1, that is c < 1.760 we reject the 

null hypothesis and concluded that there exist a positive auto 

correlation in the test for first order serial correlation among the 

successive error term. 

 

VI. DISCUSSION OF FINDINGS  

      The research suggest that increased market capitalization (as 

proxy for the stock market size) could spur increased trading in 

stock (which is a proxy for liquidity). Also, stock turnover ratio 

(as a proxy for liquidity) could influence economic growth. This 

follows that stock market size influence market liquidity which 

in turn influences economic growth in Nigeria as analysed in the 

table below: 

Table 5: Influence of market liquidity on economic growth in 

Nigeria between 1980-2010. 

 

Obs GDP SMC MCR VTR TOR 

1980 49632.30 4461.200 8.988498 388.7000 7138.000 

1981 47619.70 4970.800 10.43855 304.8000 10.199.00 

1982 49069.30 5025.700 10.24205 215.0000 10014.00 

1983 53107.40 5768.000 10.86101 397.9000 11925.00 

1984 59622.50 5514.900 9.249691 256.5000 17444.00 

1985 67908.60 6670.700 9.823064 316.6000 23571.00 

1986 69147.00 6794.800 9.826603 497.9000 27718.00 

1987 105222.8 8297.600 7.885740 382.4000 20525.00 

1988 139085.3 10020.80 7.204787 850.3000 21560.00 

1989 216797.5 12848.70 5.926589 610.3000 33444.00 
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1990 267550.0 16358.40 6.114147 225.4000 39270.00 

1991 312139.7 23125.00 5.871534 491.7000 49029.00 

1992 532613.8 31272.60 5.871534 491.7000 49029.00 

1993 683869.8 37436.10 5.474156 804.4000 40398.00 

1994 899863.2 66368.90 7.375443 985.9000 42074.00 

1995 1933212 180305.1 9.326713 1838.800 49564.00 

1996 2702719 258820.0 9.326713 1838.800 49564.00 

1997 2801973 281960.0 10.062291 10330.50 78089.00 

1998 2708431 262520.0 9.692697 13571.10 84935.00 

1999 3194015 269980.0 8.452684 14072.00 123509.0 

2000 4582127 429000.0 9.362464 28153.10 256523.0 

2001 4725086 662000.0 14.01033 57683.80 426163.0 

2002 6912381 763000.0 11.03816 59406.70 451850.0 

2003 8487032 1360000 16.02445 120402.6 621717.0 

2004 11411067 2110000 118.49082 225820.0 973526.0 

2005 14572239 2900000 19.90085 262935.8 1021967 

2006 18564595 5121000 27.58477 470253.4 1367954. 

2007 20657318 13294000 64.35492 1076020. 2615020 

2008 24296329 9561000 39.35162 1679144. 3535631 

2009 24794239 8484000 34.21763 685717.3 1739365 

2010 29205783 6656000 22.79001 799910.9 1925478 

Source: Author’s Computation, 2014 

 

VII. CONCLUSION 

      This study reveals that there is a linkage between capital 

market efficiency and economic growth and development, via-a-

vis market capitalization money supply, total transaction in stock, 

government development stock interest rate. As it can be 

observed market capitalization, government development stock 

and interest rate are important capital market variables that are 

capable of influencing economic growth in Nigeria. This is 

because, a large capital market widen the prospect form growth 

and also government development stock if well invested and not 

misappropriated to un-lucrative sector that does not have the 

potentials of growth inducement. Furthermore, interest rate acts 

as a function of what happens in the capital market. Likewise 

money supply and total transaction in stock are potential growth 

inducing macro-economic variables that are capable of 

enhancing economic growth in Nigeria. But the study clearly 

shows that Nigeria economy has low absorptive capacity that is 

financial capital cannot be absorbed productively to stimulate 

economic growth and development. Moreover, the market is 

characterized by illiquidity and excessive government 

regulations. 

 

VIII. RECOMMENDATION 

      The private sector should be encouraged to invest in capital 

market. This can be done through educating and enlightening the 

public using knowledgeable people and experts or professionals 

that are competent in stock market dealings. Also, the illiquidity 

status of the capital market should be improved to make it more 

viable for investors to invest and such over times can contribute 

to economic growth. This can be achieved through complete 

reveal of the ownership structure. And finally, the funds raised 

by government in the form of government securities in the capital 

market should be put into productive sectors of the economic that 

will necessitate to growth in all facets of the economy. 

 

List of Abbreviations  

NSEC: Nigeria Securities and Exchange Commission 

EMT: Efficient Market Hypothesis 

VAR: Vector Auto Regessive 

SSM: Second Tier Securities 

GDP: Gross Domestic Product 

C: Capitalization 

SMC: Stock Market Capitalization 

MCR: Market Capitalization Ratio 

VTR: Value Total Ratio 

TOR: Turnover Ratio 
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Abstract- The paper examined a critical assessment of 

accounting procedures in the oil and gas sector of Nigerian 

economy taking NNPC and some selected oil companies in 

Lagos metropolis of Nigeria. The paper also determined the 

effectiveness and efficiency of the accounting system of this 

industry which is assumed will reduce the incidence of tax 

avoidance by oil companies.  The researcher employed ex-post 

facto design since the data collected were already available 

without any manipulation to text three hypotheses. Chi-square 

analysis was used to analyze the data collected for the study. 

Findings revealed that there is a significant relationship between 

the effectiveness of accounting procedure in enhancing 

performance, accuracy and reliability of accounting records in 

the industry. Also, the effectiveness of the accounting system 

will not reduce the incidence of tax avoidance by oil companies.  

It was also found that making the accounting procedures of this 

industry a major part of training curriculum will increase the 

standard and performance of accountants in the industry. 

Recommendation was therefore made that the NASB in 

conjunction with stakeholders in the oil and gas sector of the 

economy and accounting professional bodies should come 

together and come up with a uniform standard of accounting for 

this sector of the economy. 

 

I. INTRODUCTION 

here is no aspect of life that accounting cannot be applied, 

and oil and gas is not an exception. Apart from the 

petroleum product in itself, there are numerous by-products such 

as gasoline, diesel, kerosene, jet fuel, lubricants asphalt, bitumen, 

petrochemicals such as pesticide and others, which necessitate 

serious development of accounting techniques to cater for it 

accountability. 

       The Nigeria economy, up to the 21
st
 century has remained 

and oil economy, as it forms well over 60% of our Gross 

Domestic Product (GDP). Until recently, when the Nigeria 

government, under sectors of the economy, such as agriculture 

(which had been the mainstay of the economy before the 

discovery of oil and gas), solid mineral and industries. It is the 

economy under which other economic activities revolve. The 

Nigeria economy, one could conclude without missing words, 

that it is an oil-push economy, at present (Labaran, 2011). 

       The Nigeria Oil and Gas industry has been described as the 

most dynamic sector of the Nigeria economy and the 

development of oil resources as the most significant sector of the 

economic in recent years. Similar remarks which dominate the 

press and literature have created certain euphoria of optimistic 

expectations around the oil and gas industry. It is most 

appropriate, thereof that a thorough assessment be made of the 

accounting procedures in this sector of the economy. (Aderiye, 

1991). 

       Petroleum is a compound word which in Latin language is 

called Petra (meaning ROCK) and Oleum (meaning Oil), by this, 

one will not be wrong if petroleum is referred to as Rock Oil. 

Petroleum could also be formed from debris of forest fossil and it 

is also not wrong to call this Oil formation as offshore oil, while 

the rock oil can be called on-shore oil. The petroleum is as old as 

man itself over 5000 years of discovery. The early use of 

petroleum and gas was in China. The first commercial drillings 

were undertaken by a retired soldiers Col. Edwin L. Dake and 

later Captian Anthony Lucas in Titusuvile and Texas in USA 

respectively. 

       The Oil and gas operation has two major activities, which 

encompasses the umbrella of major activities from searching of 

the oil final consuming. These are:    

1. Upstream activities and 

2. Downstream activities 

 

       Upstream activities involved the acquisition of mineral 

interest in properties, exploration (including prospecting), 

developing and production of crude oil and gas. The activities 

are: 

a. Exploration and Appraisal: Exploration is the initial 

activities with a view to discovering oil place. 

Appraisal is the evaluation of the discovered oil site to 

determine whether it is of commercial value and 

quantity 

b. Acquisition: This is the entire process of obtaining the 

drilling right, which is made up of 

i. Drilling rights 

ii. Other activities imperative to oil and gas production   

c. Development: This is the preparation of ground for the 

oil and gas production after discovery. It entails 

i. Drilling well and installing facilities necessary to 

obtain access to proven reserves and to efficiently and 

economically deplete the field. 

NOTE: While explorations discover oil-in-place, 

development converts oil-in-place to recoverable 

reserves. 

d. Production: This is the removal of oil from ground. 

This continues until it is uneconomical to continue 

production, then it will be abandoned. 

 

       A downstream activity involves transporting, refining 

and distribution and marketing of oil, gas and derivatives. 

The activities are: 

T 
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(a) Transportation: This is the movement of oil and gas 

from production site to: 

i. Refinery  

ii. Point of Sale 

iii. From refinery to distribution point it is the link between 

upstream and downstream activities. 

(b) Refining (Manufacturing): This is the treatment of 

crude oil in order to form finished products. 

(c) Distribution and Marketing: This entails getting the 

refined petroleum product to the final users. 

 

      The cost incurred by the oil companies usually are classifies 

as: minerals rights acquisition costs, exploration and drilling cost, 

development costs, production costs, support equipment and 

facilities costs and general costs. 

      The discovery of crude oil in commercial quantity is not 

always the result of all drilling and explorations. Therefore, the 

amortization of these costs will depend on the accounting system 

adopted by the company involved, two methods of accounting 

system prescribed by SAS 14 are: 

i. Full Cost Method 

ii. Successful Effort Method 

 

      Under the full cost method, costs incurred on mineral rights 

acquisition, exploration, appraisal and development activities 

should be capitalized. While, cost incurred on mineral rights 

acquisition, exploration, appraisal and development activities 

under the successful effort method should be capitalized on the 

basis of walls field or exploration cost centers, pending 

determination. Cost incurred prior to acquisition of mineral rights 

and other exploration cost centers, pending determination. Cost 

incurred prior to acquisition of mineral rights and other 

exploration activities not specifically directed to an identifiable 

structure should be expanded in the period they are incurred. 

(Aderiye, 1991). 

      Using successful effort method, costs incurred prior to 

acquisition of mineral rights and other exploration activities not 

specifically directed to an identifiable structure should be 

written-off in the period they are incurred. All costs incurred on 

mineral rights acquisition, exploration, appraisal and 

development activities should be capitalized initially on the basis 

of wells field or exploration cost centers pending determination 

such costs should be written off when it is determined that the 

well is dry mineral right acquisition costs that have not been 

allocated should be amortized over the remaining life of the 

license, amortization of exploration and drilling costs, incurred 

costs, incurred on each well, field or property should be on a unit 

of production basis, using proven developed reserves, the use of 

ceiling test is not mandatory under this method. 

      According to A. Adekunle Owojori and C.S Ola (2002), 

“both FC and SE are methods of accounting principles” the 

fundamental difference between FC and SE is the size of the cost 

center used in taking capital or expenses decision for exploration 

costs. Under FC all cost of finding oil and gas reserves would be 

capitalized regardless of whether a specific local effort is 

successful. While in SE, the smallest possible cost center is the 

property, reservoir or field, all costs on any of this will be 

expended. Here, only the exploration cost that results in 

producing well are capitalized and those that resulted in dry holes 

extended immediately. 

      A company may use either the full cost method or the 

successful efforts method. The method used should be 

consistently applied and disclosed. 

      Companies in the downstream sector of the industry are also 

expected to state in their financial statement all significant 

accounting policies adopted in the preparation of those 

statements, these policies should be prominently disclosed under 

one caption rather than as note to individual items in the financial 

statements. 

      The Oil Industry is sensitive and complicated industry; 

enormous sums of money are incurred in exploration for which 

no revenue may be generated for quite a while. Multi-national 

companies are engaged in Oil production with the Federal 

Government participating under Joint Venture arrangement; all 

these had over years made accountancy witness a gathering 

momentum in the imposition of requirements and regulations 

concerning presentation, disclosure and measurement of 

accounting information. Ayo, M. Oni (1990) in his introductory 

speech to Mark ICAN’s 25
th

 Anniversary Lamented that “Oil 

companies solve their accounting problems in different ways 

which makes comparison and understanding considerably 

difficult. Therefore a statement of recommended accounting 

practice for the Oil industry should be developed. 

      The purpose of this section is to give a general and precise 

rules and regulations which currently govern the accounting 

profession and its practitioners. The work produces a result that 

will be in the interest of the users of accounting information and 

the firms in the oil and gas sector of the economy. 

 

II. PURPOSE OF THE STUDY 

The purpose of this study was to determine if: 

(i)  To find out whether effective accounting procedures 

enhance performance, accuracy and reliability of 

accounting record in the industry. 

(ii)  To find out whether the effectiveness and efficiency of 

the accounting system of this industry will reduce 

the incidence of tax avoidance by oil companies. 

(iii)  To find out whether making the accounting procedures 

of this industry a major part of training institution’s 

curriculum will increase the standard and 

performance of accountants in the industry. 

 

III.  RESEARCH QUESTIONS  

(iv) How does an effective accounting procedure enhance 

performance, accuracy and reliability of accounting 

record in this industry? 

(v) How does effectiveness and efficiency of the accounting 

system of this industry will reduce the incidence of 

tax avoidance by oil companies? 

(vi) Is there any significant contribution in making the 

accounting procedures of this industry a major part 

of training institution’s curriculum to increase the 

standard and performance of accountants in the 

industry? 
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IV. HYPOTHESES 

1. Effective accounting procedures do not enhance 

performance accuracy and reliability of accounting 

record in the industry. 

2. The effectiveness and efficiency of the accounting 

system of this industry will not reduce the incidence of 

tax avoidance by oil companies. 

3. Making the accounting procedures of the industry a 

major part of training  curriculum will not increase the 

standard and performance of accountants in the industry 

 

V. METHODOLOGY 

       In writing this paper, the researcher used ex-post facto 

design and the data were results of the  members of staff of 

NNPC and some selected oil Companies in Lagos metropolis. 

The respondents were basically managers and middle level 

accounting officers in the selected companies based on simple 

random sampling technique. The research used both primary and 

secondary instruments for the data collected because the topic 

involved the study population that spread over the companied in 

the oil and gas sector whatever information gathered from all the 

samples randomly selected is believed to be the same in all the 

companies in the sector.  

       The null hypotheses were tested using Chi-square method to 

analysis and interpret the data collected, being a method that tests 

the frequency of a differed object to the expected theoretical 

assumptions. It is also used to draw inferences about the various 

distribution determined by the degree of freedom. 

 

X
2
 = E  (fo - fe)

2 

     Fe 

Where fo = observed frequency 

 Fe = Expected frequency 

 E = Summation  

 

VI. RESULTS  

ANALYSIS OF DATA 

      Before data can be analyzed the researcher calculated the 

expected values. 

       

The expected values are calculated in the following order: 

 C11, C12, - - - C14 

 C21, C22, - - - C24 

 C31, C32 ,- - - C34 

Where C11 = Expected valve of row, column 1 and so on. 

 

Hypothesis I 

C11 = 20 X 48  = 9.6 

   100 

C12 = 20 X 44  = 8.8 

   100 

C13 =  2 X 8  = 1.6 

   100 

C14 =   20 X 0  = 0 

   100 

 

Hypothesis 2 

C11 =   20 X 48  = 9.6 

   100 

C12 =   20 X 36  = 7.2 

   100 

C13 =   20 X 16  = 3.2 

   100 

C21 =   20 X 48  = 9.6 

   100 

C22 =   20 X 36  = 7.2 

   100 

C23 =   20 X 16  = 3.2 

   100 

C24   =   20 X 0  = 0 

   100 

Hypothesis 3 

C11 =   20 X 52  = 10.4 

   100 

C12 =   20 X 40  = 8 

   100 

C13 =   20 X 8  = 1.6 

   100 

C14 =   20 X 0  = 0 

   100 

C21 =   20 X 52  =10.4 

   100 

C22 =   20 X 40  = 8 

   100 

C23 =   20 X 8  = 1.6 

   100 

C24 =   20 X 0  = 0 

   100 

 

      All expected value calculated are shown as a subscript to the 

observed value in the table below. 
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Hypothesis I 

Table 1: Effective accounting procedures do not enhances performances accuracy and reliability of accounting records in the 

industry 

 

QUESTIONS  HIGHLY 

RELIABLE 

RELIABLE JUST 

RELIABLE 

 NOT 

RELIABLE 

 TOTAL  

1 8(9.6) 12 (8.8) 0(1.6) 0(0) 20 

2 8(9.6) 12 (8.8) 0(1.6) 0(0) 20 

3 8(9.6) 8 (8.8) 4(1.6) 0(0) 20 

4 12(9.6) 4 (8.8) 4(1.6) 0(0) 20 

5 12(9.6) 8 (8.8) 0(1.6) 0(0) 20 

TOTAL  48 44 8 0 100 

Source: Researcher survey, 2014 

 

Hypothesis 2 

Table 2: The Effective and efficiency of the accounting system of this industry will not reduce the incidence of tax avoidance 

by oil companies. 

 

QUESTIONS  YES NO I DON’T KNOW  TOTAL  

6 16(9.6) 0(7.2) 4(3.2) 20 

7 0(9.6) 16(7.2) 4(3.2) 20 

8 16(9.6) 0 (7.2) 4(3.2) 20 

9 4(9.6) 12(7.2) 4(3.2) 20 

10 12(9.6) 8 (7.2) -(3.2) 20 

TOTAL  48 44 8 100 

Source: Researcher survey, 2014 

 

Hypothesis 3 

Table 3: Making the accounting procedures of this industry a major part of training curriculum will not increase the standard 

and performance of accountants in the industry. 

 

QUESTIONS  STRONGLY 

AGREE 

AGREE DISAGREE STRONGLY 

DISAGREE 

 TOTAL  

11 8(10.4) 8(8) 4(1.6) 0(0) 20 

12 16(10.4) 4(8) 0(1.6) 0(0) 20 

13 8(10.4) 8(8) 4(1.6) 0(0) 20 

14 8(10.4) 12(8) -(1.6) 0(0) 20 

15 12(10.4) 8(8) -(1.6) 0(0) 20 

TOTAL  52 40 8 0 100 

Source: Researcher survey, 2014 

 

 

 

 To get out x 
2 
Cal., apply the formula. 

 X
2
 = £ (of - fe)

2
 

  fe 

Where:- fo = Observed Frequency 

  Fe = Expected Frequency 

  and E = Summation. 

HYPOTHESIS I  

 

X
2 
Cal = (8 – 9.6)

2
 + (12 – 8.8)

2
 + (0 – 1.6)

2
 + (0 – 0 )

2
 + (8 – 9.6)

2 

    9.6   8.8         1.6      0          9.6 

 

(12 – 8,8)
2
 + (0 – 1.6)

2
 + (0 – 0)

2
 + (8 – 9.6 )

2
 + (8 – 8.8)

2 

    8.8   1.6         0       9.6          8.8 

(0 - 0)
2
 + (12 – 9.6)

2
 + (8 – 8.8)

2
 + (0 – 1.6)

2
 + (0 - 0)

2 

    0         9.6     8.8       1.6        0 
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X
2 
Cal =  0.27 + 1.16 + 1.6 + 0 + 0.27 + 1.16 + 1.6 + 0 – 02.7 + 0.07 + 3.6  

  + 0 + 0.6 + 2.62 + 3.6 + 0 + 0.6 + 0.07 + 1.6 + 0 

X
2 
Cal = 19.09 

 

To get x
2
 tab., check the degree of freedom: 

Degree of freedom (d.f) = (R - I) (C - I) 

 

Where:- R = Number of Rows 

  C = Number of Columns 

 (5 - 1) (4 - 1) 

 = 4 X 3 

 =  12 

 

The significant level = 0.05 

 Since it is a two tailed test, the significant level will be divided into two. 

 0.052 = 0.0.25 

X
2 
tab = 23.34 

Decision Rule: 

If X
2
 cal < X

2
 tab., accept Ho and if X

2
 cal > X

2
 tab reject Ho. 

 

VII. INTERPRETATION OF DATA  

       According to chi-square decision rule if the X
2
 cal is less 

than the critical X
2
, that is the X

2
 tab. The null hypothesis is 

accepted, otherwise it is rejected. Going by this rule result of the 

data analyzed will be interpreted as follows: 

 

Hypothesis I 

       Effective accounting procedures do not enhance 

performance, accuracy and reliability of accounting records in 

this industry. 

       Since the X
2 
cal (19.09) is less’ than the X

2 
tab (23.34) and 

the decision rules states that if the X
2 

calculated is less that X
2 

tab, we accept Ho and reject Hi. 

       Therefore, we concluded that “there is a significant 

relationship between the effectiveness of accounting procedure in 

enhancing performance, accuracy and reliability of accounting 

records in this industry”, 

 

Hypothesis 2 

       The effectiveness and efficiency of the accounting system of 

this industry will not reduce the incidence of tax avoidance by oil 

companies. 

       Here, the X
2 

cal = (54.46) while the X
2 

tab = (17.54). Since 

the X
2 

calculated is greater than X
2 

tab, we therefore concluded 

that “the effectiveness and efficiency of the accounting system of 

this industry will not reduce the incidence of tax avoidance by 

Oil companies 

 

Hypothesis 3 

       Making the accounting procedures of the industry a major 

part of training curriculum will not increase the standard and 

performance of accountants in the industry. 

       In this case, the X
2 

Calculated is less than the X
2   

tab, the 

null hypothesis will be accepted and the alternative hypothesis 

rejected. Therefore, it will be concluded that “Making the 

accounting procedures of the industry a major part of training 

curriculum will increase the standard and performance of 

accountants in the industry”. 

VIII. CONCLUSION 

       This research work has practically highlighted the various 

accounting procedures as related to the oil and gas sector of the 

economy. This research was able to identify the role of effective 

accounting procedure as a means of enhancing performances, 

accuracy and reliability of accounting records in the sector, it 

also display the relationship between effective and efficient 

accounting procedures and tax avoidance, which was concluded 

as not to be having any relationship. 

       The important of the introduction of oil and gas accounting 

systems into the training curriculum of training institution was 

also emphasized. 

       The research cannot however claim to have fully exhausted 

all the problems associated with the accounting procedures of oil 

and gas sector of the economy, but it can also be said that justice 

has been done to the prevailing problems, which are relevant to 

the areas focused. 

       It is therefore stated that this research work will be of 

assistance to accounts, companies in the oil and gas sector of the 

economy, accounting training institutions and other researchers 

who may want to carry out further research on this topic. The 

ticking of the Nigerian economy today depends largely on the 

success of the oil industry, and the complexity and lack of 

uniformity in preparation of accounts currently exists in the 

industry, these makes comparison difficult and a call for urgent 

attention need to be made to find a lasting solution to these 

problems.  

       It will also be of immense benefit to the relevant tax 

authority, as some of the attention will be focused on what the 

adoption of a uniform and efficient accounting procedures will 

do in the reduction of incidence of tax avoidance. Training 

institutions, students and the research department of oil 

companies can also benefit from this study as attention is given 

to the effect of training in getting an effective accounting system. 
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IX. RECOMMENDATION 

       Based on the above findings, the following 

recommendations were made: 

(1) The NASB in conjunction with stakeholders in the oil 

and gas sector of the economy and accounting 

professional bodies should come together and come up 

with a uniform standard of accounting for this sector of 

the economy. 

(2) The NASB and other professional bodies should also 

organize seminars and symposia of finance and 

accounting in the oil and gas sector of the economy and 

ensure that all methods of calculation are fair. 

(3) Accountants in the oil and gas sector also aspire to 

know more about the technical detail of the refinery and 

petroleum chemical operations. 

(4) Companies in the industry can also embark on the 

training and development of their manpower, since this 

is the greatest asset. 

(5) ICAN and other training institutions should design and 

introduce oil and gas accounting as a major part of their 

training curriculum of ensure the availability of 

qualified accountants in this sector of the economy. 
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APPENDICES 

Appendix 1 

List of Abbrevition: 

NNPC – Nigerian National Petroleum Corporation 

GDP –   Gross Domestic Product 

FC –      Full Cost 

 SE –    Success full Effort 

ICAN – Institute of Chartered Accountants of Nigeria 

NASB – Nigerian Accounting Standard Board 

 

Appendix 2 

Hypotheses Questions 

1. How will you access the design and maintenance of an 

effective accounting procedure for routine operations in oil and 

gas producing industry? 

2. How will you access the design of accounting procedures for 

securing the accuracy and reliability of accounting records? 

3. What is your comment on the accounting procedures 

introducing by Nigeria Accounting concepts and convention 

recording procedures in the industry? 

4. How will you assess the verification of accounting documents 

before recoding? 

5. Do you have any believe in the soundness of the Petroleum 

Profit Tax Act (PPTA). 

6. Can you say the Petroleum Profit Tax Act (PPTA) is too weak 

for the oil Companies? 

7. Can you say the accounting procedure of oil Companies 

encourage compliance with the Petroleum Profit Tax Act? 

8. Is it true that accountants encourage Tax avoidance through 

false information, alteration of documents, aiding and abetting 

etc. in order to obtain a reduced tax for management? 

9. Can an effective and efficient accounting procedure eradicate 

tax avoidance? 

10. Introduction of accounting procedures of oil and gas industry 

into the curriculum of training institutions will improve the 

performances of accountants in the sector? 

11. Introduction of Training Programmes for Accountants in the 

oil Companies with improves their performance? 

12. The accounting procedure of oil and gas is major part of the 

Curriculum Accounting Training Institutions? 

13. Introduction of Training Programme for Accountants in this 

Sector will only serve a wastw of resources? 

14. The major requirements for the effective performance of 

Accountants can be acquired during training? 
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Abstract- The combination of link-quality variation with the 

broadcasting nature of wireless channels has revealed a direction 

in the research of wireless networking, namely, cooperative 

communication. Research on cooperative communication started 

to attract interests in the community at the physical layer but 

more recently its importance and usability have also been 

realized at upper layers of the network protocol stack. In this 

article, we tackle the problem of opportunistic data transfer in 

mobile ad hoc networks. Our solution is called Cooperative 

Opportunistic Routing in Mobile Ad hoc Networks (CORMAN). 

It is a pure network layer  scheme that can be built atop off-the-

shelf wireless networking equipment. Nodes in the network use a 

lightweight proactive source routing protocol to determine a list 

of intermediate nodes that the data packets should follow en 

route to the destination. Here, when a data packet is broadcast by 

an upstream node and has happened to be received by a 

downstream node further along the route, it continues its way 

from there and thus will arrive at the destination node sooner. 

This is achieved through cooperative data communication at the 

link and network layers. This work is a powerful extension to the 

pioneering work of ExOR. We test CORMAN and compare it to 

AODV, and observe significant performance improvement in 

varying mobile settings.  

 

Index Terms- Cooperative communication, opportunistic 

proactive source routing, local retransmission, forwarder list 

update 

 

I. INTRODUCTION 

n mobile ad hoc network is a wireless communication 

network, where nodes that are not within direct 

transmission range of each other will require other nodes to 

forward data. It can operate without existing infrastructure, 

supports mobile users, and falls under the general scope of multi-

hop wireless networking. Such a networking paradigm originated 

from the needs in battlefield communications, emergence 

operations, search and rescue, and disaster relief operations. 

Later, it found civilian applications such as community 

networks.A great deal of research results have been published 

since its early days in the 1980’s [1]. The most salient research 

challenges in this area include end-to-end data transfer, link 

access control, security, and providing support for real-time 

multimedia streaming. The network layer has received the most 

attention when working on mobile ad hoc networks. As a result, 

abundant routing protocols in such a network with differing 

objectives and for various specific needs have been proposed [2]. 

In fact, the two most important operations at the network layer, 

i.e., data forwarding and routing, are distinct concepts. Data 

forwarding regulates how packets are taken from one link and 

put on another. Routing determines which path a data packet 

should follow from the source node to the destination. The latter 

essentially provides the former with control input. Although a 

large amount of efforts have been put in routing in ad hoc 

networks, in contrast, data forwarding follows pretty much the 

same paradigm as in IP forwarding in the Internet.IP forwarding 

was originally designed for multi-hop wired networks, where one 

packet transmission can only be received by nodes attached to 

the same cable. For the case of modern Ethernet, an IP packet is 

transmitted at one end of the Ethernet cable and received at the 

other. However, in wireless networks, when a packet is 

transmitted over a physical channel, it can be detected by all 

other nodes within the transmission range on that channel. 

       Research on cooperative commutation at the link layer and 

above had been little until ExOR [3]. ExOR is a milestone piece 

of work in this area and it is an elegant way to utilize the 

broadcasting nature of wireless links to achieve cooperative 

communication at the link and network layers of static multihop 

wireless networks. Here, we further extend the scenarios that the 

idea behind ExOR can be used, dubbed as Cooperative 

Opportunistic Routing in Mobile Ad hoc Networks (CORMAN). 

We test CORMAN using the Nakagami fading model in ns-2 and 

compare it to the well-understood AODV in an array of mobile 

network scenarios. The performance improvement of CORMAN 

that we have observed is substantial.Contributions in our solution 

are highlighted as follows. 

 We use a lightweight proactive source routing protocol 

so that each node has complete knowledge of how to 

route data to all other nodes in the network at any time. 

When a flow of data packets are forwarded towards 

their destination, the route information carried by them 

can be adjusted by intermediate forwarders. 

Furthermore, as these packets are forwarded along the 

new route, such updated information is propagated 

upstream rapidly without any additional overhead. As a 

result, all upstream nodes learn about the new route at a 

rate much faster than via periodic route exchanges.  

  We take opportunistic data forwarding to another level 

by allowing nodes that are not listed as intermediate 

forwarders to retransmit data if they believe certain 

packets are missing. 

 

A  
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II. RELATED WORK 

       The utilization of the broadcasting nature of wireless 

channels at the link layer and above has a relatively recent 

historycompared to the efforts at the physical layer. Larsson 

[4]proposes an innovative handshake technique, called 

SelectionDiversity Forwarding (SDF), to implement 

downstreamforwarder selection in a multihop wireless network, 

where multiple paths are provided by the routing module. In 

thiscase, a sender in the network can dynamically choose from a 

set of usable downstream neighbors that present high transient 

link quality. For the sender to make the decision, the IEEE 

802.11 Distributed Coordination Function (DCF)-based 

DATA/ACK handshake is enhanced. Such a handshake is the 

first opportunistic utilization of link quality variation in multihop 

wireless networks at the link and network layers. The 

coordination in SDF is somewhat expensive and its overhead 

needs to be significantly reduced for it to be more practical. 

ExOR [3] is an answer to that. It is an explorative crosslayer 

opportunistic data forwarding technique in multi-hop wireless 

networks by Biswas and Morris. It fuses the MAC (Medium 

Access Control) and network layers so that the MAC layer can 

determine the actual next-hop forwarder after transmission 

depending on the transient channel conditions at all eligible 

downstream nodes. Nodes are enabled to overhear all packets 

transmitted in the channel, whether intended for it or not. A 

multitude of forwarders can potentially forward a packet as long 

as it is included on the forwarder list carried by the packet. Thus, 

if a packet is heard by a listed forwarder closer to the destination 

with a good reception condition, this long-haul transmission 

should be utilized. Otherwise, shorter and thus more robust 

transmissions can always be used to guarantee reliable progress. 

The challenge is to ensure that exactly one of the listed 

forwarders should relay the packet that is likely to be the closest 

to the destination at the same time. This is addressed by 

prioritized scheduling among the listed forwarders according to 

their priority indicated in the forwarder list. 

       We adopt the following terms defined in ExOR to describe 

similar concepts in CORMAN: 

       • Batch size — number of packets in a batch. It has the same 

value for all packets in a given batch. 

       • Forwarder list size — number of forwarders on the 

forwarder list. It has the same value for all packets in a given 

batch. 

       • Packet number — index of the packet in the batch. 

       • Forwarder number — index of the forwarder on the 

forwarder list. It indicates which node on the list has just 

transmitted the data packet. 

       • Batch map — an array whose size equals the batch size. 

Each element of the map is indexed by the packet number, and 

its value is the forwarder number of the highest priority 

forwarder that this packet has reached. 

       • Fragment — a subset of packets in the current batch which 

are sent together from a given forwarder. 

       In ExOR, data packets are prepended with an ExOR header, 

which includes some of the above information. They arefurther 

prepended with an 802.11 DATA frame header before being 

broadcasted. For more details of the packet formats, the readers 

are referred to [3]. 

       To generalize the idea behind ExOR to more different types 

of networks, such as mobile wireless networks, 

lightweightrouting algorithms with proactive source routing 

capabilities are preferred. Path Finding Algorithm (PFA) [9] was 

developed based on the distance vector algorithm, which 

incorporates the predecessor of a destination in a routing 

update.Hence, the entire path to a destination can be 

reconstructed by the source node. On the other hand, the Link 

Vector (LV) algorithm [10] reduces the overhead of link-state 

algorithms to a great deal by only including links to be used in 

data forwarding in routing updates. The extreme case of LV 

where only one link is included per destination coincides with 

PFA. While the two algorithms above were initially proposed to 

address the routing scalability issue in the Internet, the Wireless 

Routing Protocol (WRP) [11] attempts to apply the idea of PFA 

to mobile wireless networks. The update messages in WRP are 

event-driven and it requires reliable link-layer broadcast, which 

incurs a significant amount of overhead.  

 

III. PROPOSED METHODOLOGY 

       This paper explores the possibility of using node information 

and neighbor list to improve performance of routing protocols for 

MANET fast transmission and reduce re-transmission delay.  

Proactive Source Routing is used to find the path and verifies the 

position of communicating nodes. In this we have three phases. 

They are: 

a. Proactive Source Routing  

b. Large Scale Live update 

c. Small Scale Retransmission 

 

       1.Proactive Source Routing — PSR runs in the background 

so that nodes periodically exchange network structure 

information. It converges after the number of iterations equal to 

the network diameter. At this point, each node has a spanning 

tree of the network indicating the shortest paths to all other 

nodes. PSR is inspired by path finding [9], [11] and link-vector 

[10] algorithms but is lighter weight. Technically, PSR can be 

used without CORMAN to support conventional IP forwarding.  

 

2.Large-scale live update  
       When data packets are received by and stored at a 

forwarding node, the node may have a different view of how to 

forward them to the destination from the forwarder list carried by 

the packets. Since this node is closer to the destination than the 

source node, such discrepancy usually means that the forwarding 

node has more updated routing information. In this case, the 

forwarding node updates the part of the forwarder list in the 

packets from this point on towards the destination according to 

its own knowledge. When the packets with this updated 

forwarder list are broadcast by the forwarder, the update about 

the network topology change propagates back to its upstream 

neighbor. The neighbor incorporates the change to the packets in 

its cache. When these cached packets are broadcast later, the 

update is further propagated towards the source node. Such an 

update procedure is significantly faster than the rate at which a 

proactive routing protocol disseminates routing information. 
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3. Small-scale retransmission  
        A short forwarder list forces packets to be forwarded over 

long and possibly weak links. To increase the reliability of data 

forwarding between two listed forwarders, CORMAN allows 

nodes that are not on the forwarder list but are situated between 

these two listed forwarders to retransmit data packets if the 

downstream forwarder has not received these packets 

successfully. Since there may be multiple such nodes between a 

given pair of listed forwarders, CORMAN coordinates 

retransmission attempts among them extremely efficiently. 

  

IV. LARGE SCALE LIVE UPDATE 

       CORMAN generalizes the opportunistic data forwarding in 

ExOR to suit mobile wireless networks. That is, when a batch of 

packets are forwarded along the route towards the destination 

node, if an intermediate node is aware of a new route to the 

destination, it is able to use this new route to forward the packets 

that it has already received. There are a few implications of this. 

First, this new route will also be used to forward the subsequent 

packets of the same batch. Second, when packets are forwarded 

along the new route, such an updated forwarder list replaces the 

old list in the packets. By overhearing the forwarding of these 

packets, the upstream nodes can be notified of the new route and 

this information can propagate back to the source node quickly. 

Details of data forwarding and list update are described in this 

section with the help of Figure 1. In the figure, the source node 

v1 has a flow of data packets for destination node v10. 

According to its own routing module, v1 decides that the best 

route to v10 is v1v2v3v4v5v6v7v8v9v10; hence the forwarder 

list.  

 

 
Figure :Route Update 

 

       We call such a node the frontier of the batch. At the 

beginning, the frontier is the source node. When the destination 

has received at least one packet of a batch, it has become the 

frontier of the batch. Recall that a fragment (Section II) is a 

subset of packets in the current batch which are transmitted in 

tandem by a given forwarder. Here, the frontier has cached its 

first fragment of packets. Suppose at this point, the frontier in 

Figure 1 is v3. When it is about to forward this fragment, if its 

routing module indicates there is a new route to the destination, 

e.g., v3v4v5v� 6v�7v9v10, it replaces the segment of the 

original forwarder list from itself to the destination (i.e., 

v3v4v5v6v7v8v9v10) with this new route. That is, the forwarder 

list carried by these data packets are now 

v1v2v3v4v5v6v7v9v10. When the packets of the fragment are 

forwarded, they will be following the new route. In addition, 

upstream nodes can overhear these packets, and thus their new 

forwarder list. These nodes can update their own routing 

information and will incorporate such information when 

forwarding their fragments. This backtrack continues until the 

source is aware of the latest route information. We would like to 

bring up the following notes to the readers’ attention. 

 
Figure 2:Retransmission region 

 

V. SMALL SCALE RETRANSMISSION 

       To enhance the reliability of packet transmission between 

two consecutive listed forwarders, CORMAN employs the 

mechanism of small-scale retransmission. It operates at the time 

granularity of a fragment and space granularity of a single link. 

Consider a given batch of packet transfer and suppose that two 

consecutive forwarders on this batch’s list are f1 and f2, in that 

order, as in Figure 2, and that a node r is located somewhere 

between f1 and f2. After f2 has transmitted its fragment of  

packets, by comparing the packets transmitted by f1 to those by 

f2, node r knows which packets f2 has missed. It is now eligible 

to retransmit these packets that are believed missing. If there are 

more than one such r in that area, such as r_ and r__, CORMAN 

guarantees at most one such node should retransmit. For r to be a 

retransmitter in this case, it must satisfy the following conditions: 

 First, node r should be a neighbor of both f1 and 

f2.Node r can learn this by looking up its neighbor list.  

  Second, the separation distance between f1 and f2, 

denoted d(f1, f2), should be greater than d(f1, r) and 

d(r, f2). That is, it must be within the region in Figure 2 

enclosed by the dashed lines. The node separation 

distance can be estimated using the RSSI (Received 

Signal Strength Indicator) recorded when packets are 

received. 

• Third, node r uses a scoring function F(d(f1, r), d(r, f2)) 

in the positive real domain to measure how “suitable” it 

is as a retransmitter for f1 and f2. F can be any function 

that favors a node close to the midpoint of the line 

segment between f1 and f2 but not too close to either 

one of them. In addition, node r is also able to calculate 

this suitability value for all other nodes satisfying the 

first two conditions. This is possible if node r is aware 

of the RSSI measurements of all links incident on a 

node in N(r). This can be realized simply by every node 

broadcasting the RSSI of all incident links 

periodically.This last condition ensures that node r 
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should have the best suitability score among those 

satisfying the first two conditions. 

 

       Suppose r decides that it is indeed the retransmitter between 

f1 and f2. It should retransmit the packets that f2 or anyhigher-

priority node has missed. For us to keep track of the progression 

of data packets in the batch, each element of the batch map can 

have a value p (0 ≤ p ≤ 2 (l − 1)), where l is the number of nodes 

in the forwarder list. We use the parity of p to distinguish if the 

corresponding node is a listed forwarder or not. That is, when it 

is even, p/2 is the offset of the node in the list that the 

corresponding packet has reached. When p is odd, the packet has 

reached the retransmitter between the (p − 1)/2-th and (p + 1)/2-

th forwarders. Once node r has learned what packets should be 

retransmitted and what batch map they should carry, it 

retransmits them as if it were a listed forwarder.  

 

VI. CONCLUSION 

       In this article, we have proposed CORMAN as an 

opportunistic routing scheme for mobile ad hoc networks. 

CORMAN is composed of three components. 1) PSR—a 

proactive source routing protocol, 2) large-scale live update of 

forwarder list, and 3) small-scale retransmission of missing 

packets. All of these explicitly utilize the broadcasting nature of 

wireless channels and are achieved via efficient cooperation 

among participating nodes in the network. Essentially, when 

packets of the same flow are forwarded, they can take different 

paths to the destination.  Research based on CORMAN can be 

extended in the following interesting ways. 

       1) It would be informative to further test CORMAN. For 

example, we can compare CORMAN to ExOR and IP 

forwarding in static multi-hop networks with varying link quality 

to study their relative capabilities in data transfer. We will also 

test these data transfer techniques with multiple simultaneous 

flows are present to study how well they share the network 

resources. Through these tests, we will be able further optimize 

some parameters of CORMAN, such as the retry limit.  

       2) The coordination among multiple qualified small-scale 

retransmitters can be achieved with better measures than RSSI. 

In particular, if the “suitability” score is based on transient link 

quality rather than historical information, we will be able better 

utilize the receiver diversity. Apparently, this would require non-

trivial coordination among these retransmitters, which could be 

challenging especially when we aim for zero extra overhead. 

       3) Nodes running CORMAN forward data packets in 

fragments. When the source and destination nodes are separated 

by many hops, it should allow nodes at different segment of the 

route to operate simultaneously. That is,a pipeline of data 

transportation could be achieved by better spatial channel reuse. 

The design of CORMAN can be further improved to address this 

explicitly. This may involve timing node backoff more precisely 

and tightly, or even devising a completely different coordination 

scheme 
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Abstract: In recent years, most of the organizations in the world have increasingly realized the importance of cloud platforms. The 

cloud computing is one of the developing segmenting of IT industry as well as a promising concept to the end users. However Cloud 

Computing has more applications but there are many challenges that are facing by a Cloud environment. In recent years, the major 

attacks in cloud are a Distributed denial of service (DDoS) attacks on the catalog of cloud attacks. DDoS can have serious penalty for 

the companies which are dependent on the internet service for their production. Thus, it is important to reduce a force of DDoS is one 

of the latest issues. This paper focus on the impact of DDoS attacks in cloud and the NEIF technique available to overcome with the 

issue. 

  

Keywords: Cloud Security, Distributed Denial of Service(DDoS), Egress and Ingress filtering. 

 

1. INTRODUCTION 

   Cloud Computing, is the fastest developing field of IT industries. Cloud Computing is an Internet based 

computing where implicit shared servers provides all needed resources such as software, hardware, platform, 

Infrastructure, devices to the Cloud users[2]. The main advantage of the Cloud Computing is that the customer 

Can able to select their required resources and pays only for what they use and how much time they were using 

that resources. Now a day large amount of information about persons and organizations are kept in the Cloud, 

so obviously questions will rise regarding the security and privacy of the Cloud environment. There is still 

unwillingness among the Individuals and companies to accept a Cloud environment due to lack of security and 

privacy mechanisms. Security problems play a vital role in slowing down the acceptance of Cloud environment 

among the users and companies. According to the two surveys done by an International data Corporation (IDC) 

[1] in 2008 and 2009 respectively, security is top most issue in a Cloud environment. Although Cloud service 

provider provides some traditional security mechanisms still there are more non-identifiable attacks have been 

launched against the Cloud environment. One such attack is Distributed Denial of Service (DDoS) attack. In 

recent years there are significant number of attacks have been launched against a Cloud environment, so it is 

necessary to take steps against defending DDoS attack in Cloud environment. The purpose Denial of Service 

attack is to make the network resources such as internet, web services and applications unavailable to the 

genuine users for a certain period of time [6]. A Distributed Denial of Service (DDoS) attack is a synchronized 

attack that is performed by compromising less important systems to launch an attack against a target system or 

network [6]. On February 9, 2000 there are more number of DDoS attacks are performed against various 

websites such as against Yahoo.com, Amazon, eBay.com, E*Trade,  Buy.com FBI and more websites fell 

wounded to DDoS attacks resulting in a huge amount of damage and difficulty [Garber 2000] [7]. In 2004, 

chain of DDoS attacks launched against several of companies which providing anti-spam services. These 
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attacks make companies services inoperable for large period of time. Hence it is necessary to defend and 

mitigate a DDoS attack to minimize the damages to Cloud environment. 

   This paper proposes an innovative implementation of DDoS defense technique named Network Egress and 

Ingress Filtering (NEIF), which can be implemented at ISPs’ edge routers, to avoid a DDoS attacks in Cloud. 

With NEIF technique, an Internet Service Provider (ISP) can easily protect their clients against a DDoS attack 

(egress Filtering), but also protect their networks from participating in spreading DDoS attacks (ingress 

filtering). NEIF can work as an enhancement of the on hand network ingress filtering (RFC2827) [9]. Spoofer 

Project [10] shows that already 80% ISPs have implemented an RFC2827 to protect against an IP spoofing 

attack NEIF technique is easy to implement and it is transparent to the client side, so it can be easily accepted 

by all Internet Service Providers (ISPs). 
 

2. DISTRIBUTED DENIAL OF SERVICE 

   Synchronized attack on the availability of services of a given victim or network that is launched indirectly 

through many compromised systems. The DDoS attacks are performed by three main units: (1) Master: Master 

is the attacker who launches the attack indirectly through a series of compromised systems. (2) Slave: The 

compromised system which is used to launch an attack is known as Slave. (3)Victims: The system which 

undergoes an attack launched by an attacker is known as Victim. There are two types of victims. Systems which 

are under attack are referred to as “primary victim”, and the systems which are compromised to launch an attack 

are referred to as “secondary victims.” DDoS attack normally occurs in two phases. First phase is an 

interruption Phase. During this stage the Master tries to compromise less important system to perform a DDoS 

attack by flooding a large number of requests to a target system. The second stage involves installing a DDoS 

tools to attack a target system.  
 

3. CLOUD COMPUTING 

   Cloud Computing is getting widespread in the business and IT industry. Clouds Computing can be defined as 

an Internet based computing where Virtual shared servers provide all the required resources to the Cloud 

customer [2]. The main advantage of Cloud Computing is that the customers can able to select what they want 

and at any location. It also aims to reduce the maintenance cost and operational cost. The third party provider 

commonly known as Cloud provider provides all physical infrastructure for rent so Cloud customer need not to 

own the physical infrastructure, thus reduces the cost of physical infrastructure. 

 

There are three layers in the Cloud computing these three layers are discussed below: 

 

A. Cloud Application 

   This is the first layer of the Cloud. The remote client will access all applications and data provided by a web 

browser. So there is no need for installing the application on customer’s computer and there by it reduces the 

maintenances cost and operational cost of a Companies. 

B. Cloud Platform 

   This is the second layer in the Cloud. The computational service is provided by this layer to the customer. 

This Computational service enables customers to make changes in the server’s configuration and settings 

according to the demand of a customer. 

C. Cloud Infrastructure 

   The third and last most layer of the Cloud provides a Cloud Infrastructure. The concept of Virtualization is 

provided by this Cloud layer. Virtualization enables customers to share various software and hardware 

components and provide platform by means of splitting a single piece of hardware and independent 

components. Virtualization is the creation of a near version of software and hardware components. These are 

then interconnected with others for flexibility and additional storage [3]. 

   The cloud computing layers are described in architecture diagram as following: 
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Figure 1: Cloud Architecture 

 

   The main benefits for all the small scale and large scale organizations using Cloud Computing is mentioned 

below,  

 

A. Reduction of Cost 

   By shifting to Cloud environment Customers can avoid heavy expenditure of spending large amount of cost 

for establishing set-up. This also reduces the operational cost. The customer pays for only what they use. 

 

B. Scalable and Flexible 

   Companies can able to start business from simpler model and can then go for the complex model and if 

required can again come back to the simpler model. Flexibility enables Customers to use more resources at peak 

time in order to satisfy the requirements of client. 

 

C. Quick and Easy Implementation 

   A Company can get the Cloud service in short period of time and easy to implement without any software 

licenses or implementation services. 

 

D. Reduced Maintenance Cost 

   The Cloud service provider provides all maintenances to the customer and maintenance of application is done 

by APIs, thus reducing maintenance cost. 

 

E. Quality of Service 

   Cloud service provider provides 24*7 support and immediate service in case of faults. 

 

F. Mobility 

   Cloud customer can able to access the data and application from any location at any time by just having an 

internet connection. So it is idle for increasing productivity by a mobile user. 
 

 

 

 

 

4. CHALLENGES OF CLOUD COMPUTING 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      444 
ISSN 2250-3153  

 

www.ijsrp.org 

   Cloud Computing have lots of challenges. These challenges are discussed as follows: 

 

A. Security and Privacy 

   The security is a main concern for a cloud computing. Customers are still not comfortable in keeping all data 

about companies in a cloud because of vulnerability from various places. Since Cloud is accessed by various 

persons the next challenge of cloud is Privacy. So it is important to ensure costumer that the confidential 

information are not accessed by any other users by a Cloud service provider. 

 

B. Lack of Standards 

   There are no proper standards have been followed in a cloud environment, so it is necessary to provide a 

proper standard. 

 

 C. Loss of Control 

   The important issue in cloud environment is that the data may be lost when the person is not using it for a 

period of time. So providing a control of data to the user is a important work by an Cloud service provider.  
 

5. DDOS ATTACKS IN CLOUD 

   In early 2000, a series of DDoS attacks were launched against a more critical websites such as Yahoo.com, 

Amazon and E Trade. On May 2001 a huge amount of attacks were performed on grc.com. During that time the 

internet is helpless against a destructive DDoS attacks. The successful DDoS attack makes a huge impact on the 

organization which depends on the internet for their production. Based on the survey between 1989 and 1995, 

51% of attacks filled a disk, 33% of attacks degraded the network performance and 26% of attacks destroy files 

which containing the Real DoS incidents in the Internet between the years 1989 and 1995 were investigated.  

The three most typical effects were the following: 51% of these incidents filled a disk, 33% of the incidents 

degraded network service, and 26% of the incidents deleted some file containing important data.. On august   

1999, a vigorous DDoS attacks has been launched against a university. This incident makes university network 

to shut down for two days. 1 Gbit/s of traffic can be produced by a DDoS attacks against a target system or 

network. The impact of DDoS attack on internet can be measured by a backscatter analysis. On May 2001, The 

Coordination Center of the Computer Emergency Response Team (CERT) has been attacked by a DDoS attack. 

The main target for DDoS attack is a Domain Name System (DNS). The DDos attack causes a huge amount of 

traffic so that DNS requests cannot be able to reach a root name server. On June 15, 2004 against name servers 

on Akamai’s Content Distribution Network (CDN), has been attacked by a DDoS attack. On January, 2005 

DDoS attack make to shut down the Internet-based business service of Al Jazeera. According to backscatter 

analysis nearly 2000-3000 active have been launched per week. In a period of three years, nearly 68,700 attacks 

have been launched against various internet sources. The Table 1 lists some of the recent DDoS attacks 

incidents. 
 

6. NEIF TECHNIQUES 

   NEIF installed at the ISPs’ edge routers and plays as a dual role in shielding DDoS attacks. As a first role, the 

goal of ingress filtering is to discover and prevent the DDoS attacks launched from its customers. Actually, the 

ingress filtering has already been extensively deploying to avoid source IP spoofing by discarding packets 

which have a source address which is not allocated to that customer. Our proposed ingress filtering can be a 

supplement of the existing one. Ingress filtering can ensure an ISP’s network do not participate in flooding 

DDoS attacks. Ingress filtering requires the understanding between Internet Service Providers (ISP’s) so it takes 

more amount of time to implement at all ISP’s. Egress filtering is used to protect ISP’s customers from being 

attacked. Note that single egress filtering cannot avoid major flooding attack that may damage the Internet 

infrastructure directly. However, if most ISPs have already deployed ingress filtering, egress filtering can work 

well. Network filtering can operate either on traffic aggregates (ACC-Pushback [13] and MULTOPS [11]) or on 

individual flows (D-WARD [12] and RED-PD [14]). According to [15], due to lack of infrastructure 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      445 
ISSN 2250-3153  

 

www.ijsrp.org 

capabilities for enabling large numbers of packet filters for all flows, many ISPs still implement aggregate-

based filtering that discards all packets to a victim at ingress to minimize guarantee damage to the 

infrastructure. Since flow-level filtering can directly tell how a flow should be coordinated. However, a main 

obstacle to execute flow-level filtering is that it is infeasible to exactly compute all flows. Additionally keeping 

a counter costs more for each flow, since it grows linearly with the number of flows even with state-of-the-art 

sampling technique such as Cisco Net Flow [16].  

   Egress filtering is used to filter the networks outbound traffic. Why is this significant? Either through 

malicious intent or simple misconfiguration of a network, sites can flood the Internet with bogus packets. On 

February, 2000 the sites are hacked exclusively to send bogus packets to other servers on the network. 

Traditionally, the traffic can be filtered by routers and firewalls but these strategies will leave the Distributed 

Denial of Service (DDOS). Egress filtering can be able to detect and prevent the Distributed Denial of Service 

(DDOS) attacks. DDOS attacks can be controlled by implementing egress filtering at the networks. 

    This paper briefly converse the benefits of egress filtering, gives examples for what common DDOS tools it 

can block, and directs the reader to sites with specific details on how to execute this filtering at the site. The 

egress filtering is used to prevent packets with invalid or incorrect address leaving form the system. These 

invalid packets may be originate from a misconfigured router in network or, more dangerously, from a 

compromised system hosting one of the many DDOS tools available. Egress filtering usually occurs at the edge 

of a network, at the firewalls and border routers. At no time should the network send out any packets with 

addresses not legally assigned to you – to do so means either firewall may be misconfigured to show the world 

how internal address space, or worse, that you are the home of one or more DDOS attack agents. There should 

be very little effect or loss of functionality to the network when implementing egress filtering – all justifiable 

traffic requires is in legal addresses, so blocking anything else will only break things that should not be sent in 

the first place! The firewalls and routers struggle to prevent the traffic, when the site has been already 

compromised.. Similar to egress filtering, Ingress filtering is the filtering of “any IP packets with untrusted 

source addresses before they enters and affect the system” This can be implemented at ISP level where it can be 

cleanly hold the packets coming through their many networks. Unfortunately, for some of the larger ISP’s like 

AT&T and sprintlink.net, they connect such a huge quantity of networks that filtering for legal addresses is 

tremendously complicated. Ingress filtering has its limitations – for large ISP’s, other companies with different 

addresses may be using their backbone. To prevent those addresses from going through the network would be 

its own form of denial of service attack. Keeping track of the many genuine addresses that can go through a 

large ISP is next to impossible – it is better to have security as close to the source as possible, encouraging each 

site to perform their own egress filtering. 

   The architecture of the NIEF and Edge routers at ISP’s are shown in figure below, 
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Figure 2: NEIF Architecture 

 
   By implementing NEIF Technique at ISP’s edge routers we can improve the throughput. The graph in figure 3 shows the throughput 

of the victim under various deployment models. 

 

Figure 3: THROUGHT OF VICITM 

As well as the connection delay has been reduced by deploying NEIF Technique at ISP’s edge routers. The graph in figure 4 shows 

the average connection delay under different deployment models. 

 

 

Figure 4: REDUCITON OF CONNECTION DELAY 

 

7. CONCLUSION AND FUTURE      ENHANCEMENT 

   This paper summarizes a challenges of cloud computing and the impact of DDoS attack in Cloud 

environment. This paper proposes network egress and ingress filtering, called NEIF technique to defensive 

method against DDoS attack. Through NEIF technique it is easy to detect and mitigate DDoS attacks. NEIF 

technique can be implemented with less complexity and it is translucent to the client-side So that it can be easily 

accepted by Internet Service Providers (ISPs).  In future the NEIF performance can be improved by 

implementing NetFPGA. Egress filtering, enables to works around the attacker so it is easy to trace back the 

compromising system and makes attacker difficult to launch an attack against a target system. If NEIF 

technique is implemented at all ISP’s routers it is easy to defend and mitigate a DDoS attack in cloud platform 
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Abstract- This research paper describes the results of an 

extensive study on the seismic behavior of a structure with 

damper and without damper under different earthquake 

acceleration frequency like EQ Altadena , EQ Lucerne, EQ 

Pomona, EQ Smonica and EQ Yormo. 

       The proposed procedure is placed the dampers on the floors 

of the ninth-floor  and five-floor of a ninth story building frame  

then compare the different performance of structure with damper 

up to Ninth-floors, damper up to Fifth-floors and without damper 

of ninth-story building frame using SAP2000 V15. As per IS-

1893 2002 non-linear time-history analyses of frame structure 

indicate that maximum displacement, maximum base shear and 

maximum acceleration effectively reduce by providing the 

damper in building frame from base support to fifth- floor and 

base support to ninth-floor comparison to as usual frame.  

 

Index Terms- Earthquake, Damper, Structures, Energy absorber. 

 

I. INTRODUCTION 

arthquakes are natural hazards under which disasters are 

mainly caused by damage or collapse of buildings and other 

man-made structures. Experience has shown that for new 

constructions, establishing earthquake resistant regulations and 

their implementation is the critical safeguard against earthquake-

induced damage. As regards existing structures, it is necessary to 

evaluate and strengthen them based on evaluation criteria before 

an earthquake. Earthquake damage depends on many parameters, 

including intensity, duration and frequency, content of ground 

motion, geologic and soil condition, quality of   construction. 

       Damper is used in machines, car suspension system and 

clothes washing machine. Damping system in a building use 

friction to absorbs some of the force from vibrations. 

       A damping system is much larger and is also designed to 

absorb the violent shocks of an earthquake.  

       During august-2007 Peru earthquake, many multistory 

buildings in urban areas was collapsed and suffered wide spread 

damages. Post-earthquake observations revealed many 

deficiencies in these structures including non-adoption of seismic 

engineering practices and lack of seismic resistant features. The 

seismic performance of a building can be improved by energy 

absorbing device, which may be active and passive in nature. 

Dampers are the energy dissipating devices will be coming up in 

large number in future times. 

 
 

Figure 1.1 schematic diagram of a damper 

 

       In this regards nonlinear time history analysis are of 

paramount importance for seismic analysis. This motivation has 

led to this study on effect of dampers during earthquake for 

building frame, bridges, nuclear power houses etc. Various 

configurations of this damper profile layout have been 

considered along with various loading of earthquake acceleration 

as per IS 1893 (Part1):2002.  

       The objective in this research paper is to perform the non-

linear time history analysis of nine-story building frame with and 

without damper considering different earthquake acceleration 

load. 

       Damper is one of the important device by which the seismic 

performance of a building can be improved, shown in figure 1.1. 

When dampers are applied to the structure the seismic forces as 

absolute acceleration, absolute displacement, absolute velocity 

and base shear are reduced. 

 

Following are of the major objective of this study.  

1.1 Modeling of building frame without damper. 

1.2 Modeling of building frame with damper. 

1.3 Nonlinear time history analysis of building frames without 

damper. 

1.4 Nonlinear time history analysis of building frames with 

damper. 

1.5 Critical study of results in terms of absolute acceleration, 

absolute displacement, and base shear. 

 

II. METHODOLOGY 

       The study of the damper forces in the 9 story 2D frame is an 

important factor for the analysis. There are many research work 

E  
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reported on various damper aspects  like linear and nonlinear 

Static and linear and nonlinear dynamic analysis of  buildings 

frame. 

       In this study we have provided the damper from bottom to 

ninth-floor and bottom to fifth-floor for seismic analysis as per IS 

1893-2002. A comparison of time history analysis for ninth-story 

frame with damper and without damper has been carried out.The 

resultant forces are as absolute displacements, absolute 

acceleration, and base shear. 

 

Step-1 Selection of building geometry, 2 bays and 9 story  2D 

frame. 

Step-2 Define the material property of frame. 

Step-3 Define the section property of frame beam and column. 

Step-4 Assign the joint pattern as fixed support. 

Step-5 Define the dampers properties. 

Step-6 Define the load pattern dead load and live load. 

Step-7 Define the accelerogram file for earthquake load in 

SAP2000 V15. 

Step-8 Define the analysis case. 

Step-9 Run analysis program. 

Step-10 A comparison in analysis results as absolute 

displacements, absolute acceleration, and base shear, maximum 

has been carried out as a result in this research paper. 

 

Table 1.1 Damper properties 

 

Damper Stiffness 
Damping 

coefficient 

Damping 

Constant 

Property 175126.85 KN /m 837.3188  0.5 

 

III. TIME HISTORY ANALYSIS OF BUILDING FRAME 

       SAP is structural analysis programming software. With the 

help of SAP2000 nine- story building frame has been analysed 

for seismic loads without damper and with damper Linear as well 

as nonlinear time history analysis has been done. There are 

basically three methods for seismic analysis. 

1. Linear and nonlinear Pushover analysis  

2. Linear and nonlinear response spectrum analysis.  

3. Linear and nonlinear time history analysis. 

 

       Following material properties and geometry have been 

considerd:- 

Density of RCC      :  25 kN/m
3 

Density of Masonry: 18.5 kN/m
3
 

 

       The typical story height, floor to floor is 3.0m. The sections 

of columns are considered as 350mm x 350mm, and the section 

of beam  is taken as 250mm x 350mm. 

 
Figure 1.1.1 Elevation of Ninth-floor damper 

 

IV. RESULTS AND DISCUSSION  

       In the present study seismic evaluation of the 9 story 

concrete building frame, analysis as per IS 1893-2000 has been 

carried out by 2D nonlinear time history analysis, for  four load 

cases . Time history analysis results were tabulated in the form of 

base shear, absolute displacement, and absolute acceleration at 

top floor. It has been observed that there is significant variation 

in results based on the load case.  

 

3.1Maximum Base Shear 

       The maximum values of base reaction of 9 floor frame  when 

damper is provided up to 5
th

 floor and 9
th

 floor from base for EQ 

Altadena , EQ Lucerne, EQ Pomona, EQ Smonica ,load  are 

given in Table 1.2. It can be observed that maximum base shear 

decrease effectively from 18.94% to 37.45% for different earth-

quake load case when dampers are provided up to 5
th

 floor, 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      450 

ISSN 2250-3153  

www.ijsrp.org 

compared to normal frame (Without damper) and from 23.79 % 

to 44.17%  for different earth-quake load case when dampers are 

provided up to 9
th

 floor , compared to normal frame (without 

damper) given in Table 1.3. 

                      

Table 1.2 Base shear 

 

Load 

cases 

Base 

Reaction 

Without 

Damper(kN) 

Base 

Reaction 

With 5 

Floor 

Damper(kN) 

Base 

Reaction 

With 9 floor 

Damper(kN) 

EQ 

Altadena 
31609.57 25623.99 24089.46 

EQ 

Lucerne 
65340.05 45266.86 38838.17 

EQ 

Pomona 
44954.89 28302.08 25099.61 

EQ 

Smonica 
41221.04 25782.59 25202.36 

                                           

Table1.3 Percentage reduction of Base shear compare to 

normal frame 

 

Load 

cases 

% reduction of Absolute 

Base Reaction With 5 

Floor Damper 

% 0f Base 

Reaction With 9 

floor Damper 

EQ 

Altadena 
18.94 23.79 

EQ 

Lucerne 
30.72 40.56 

EQ 

Pomona 
37.04 44.17 

EQ 

Smonica 
37.45 38.86 

EQ 

Yormo 
31.20 31.54 

 

3.2    Absolute Displacement 

       The maximum values of absolute displacement of 9 floor 

frame  when damper is provided up to 5
th

 floor and 9
th

 floor from 

base for EQ Altadena , EQ Lucerne, EQ Pomona, EQ Smonica 

,load  are given in Table 1.4. It can be observed that absolute 

displacement reduces effectively from 0.41% to 31.79% for 

different earth-quake load case when dampers are provided up to 

5
th

 floor, compared to normal frame (Without damper) and from 

0.42% to 36.25%  for different earth-quake load case when 

dampers are provided up to 9
th

 floor , compared to normal frame 

(without damper)   given in Table 1.5     

 

Table1.4 Absolute Displacement (mm) 

 

Load 

case 

Abs Dis 

Without 

Damper 

Abs Dis 

With 5Floor 

Damper 

Abs Dis With 

9 floor 

Damper 

EQ 

Altadina 
0.024 0.0209 0.018 

EQ 

Lucrane 
0.054 0.036 0.034 

EQ 

Pomona 
0.009 0.007 0.006 

EQ 

Smonica 
0.00939 0.00938 0.00937 

 

Table1.5 Percentage reduction of Absolute Displacement 

compare to normal frame 

 

Load cases 

% reduction of 

Absolute 

Displacement With 

5 Floor Damper 

% reduction of 

Absolute 

Displacement With 

9Floor Damper 

EQ Altadina 17.17 25.43 

EQ Lucrane 31.79 36.25 

EQ Pomona 19.85 34.79 

EQ Smonica 0.41 0.42 

 

3.3    Absolute Acceleration 

       The maximum values of absolute displacement of 9 floor 

frame  when damper is provided up to 5
th

 floor and 9
th

 floor from 

base for EQ Altadena , EQ Lucerne, EQ Pomona, EQ Smonica 

,load  are given in Table 1.6. It can be observed that absolute 

acceleration reduces effectively from 3.23% to 53% for different 

earth-quake load case when dampers are provided up to 5
th

 floor, 

compared to normal frame (Without damper) and from 63.12% 

to 86.61%  for different earth-quake load case when dampers are 

provided up to 9
th

 floor , compared to normal frame (without 

damper)   given in Table 1.7   

 

Table1.6 Absolute Acceleration (mm/ ) 

 

Load 

case 

Abs 

Acceleration 

Without 

Damper 

Abs 

Acceleration 

With 5 Floor 

Damper 

Abs 

Acceleration 

With 9 floor 

Damper 

EQ 

ltadina 
3859.88 3984.58 516.52 

EQ 

Lucrane 
3910.02 4894.18 1441.76 

EQ 

Pomona 
3089.39 1451.80 755.97 

EQ 

Smonica 
2968.03 3196.54 970.04 
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Table1.7 Percentage reduction of Absolute Acceleration 

compare to normal frame 

 

Load case 

% reduction of 

Absolute 

Acceleration 

With 5 Floor 

Damper 

% reduction of 

Absolute 

Acceleration 

With 9 floor 

Damper 

EQ ltadina 3.23 86.61 

EQ Lucrane 25.17 63.12 

EQ Pomona 53.00 75.53 

EQ Smonica 7.69 67.31 

 

       Figure 1.2 shows the Time history analysis graph for  base 

shear. 

Figure 1.3 to Figure 1.5  shows the bar chart graph   with respect 

to base shear, absolute displacement, absolute acceleration .  

  

 
Figure 1.2 Non-linear Time history analyses Graph 

 

 
Figure 1.3 Bar chart for Base shear (kN) 

 

 
Figure 1.4 Bar chart for Absolute displacement (mm) 

 

 

Figure 1.5Bar chart for Absolute acceleration (mm/ ) 

 

Following are the salient conclusions of this study- 

 

V. CONCLUSIONS 

       On the basis of present study and reviewed literature the 

following conclusions can be drawn: 

       1. Seismic performance of building can be improved by 

providing energy dissipating device (damper), which absorb the 

input energy during earthquake.  

       2. The frame is more safe when damper is provided up to top 

floor from base. 

       3. With the deployment of damper in the structure, the base 

shear effectively reduces. 

1. Due to base shear reduction of making the structure cost 

effective  

2. Due to absolute acceleration reduction the inertial forces 

also reduced. 

3. Due to absolute displacement reduction the structure have 

not require more ductility to resisting earth-quake forces. 
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VI. FURTHER SCOPE OF STUDY  

1. This present study considers to only nonlinear time 

history  analysis. This may be extended to P-delta 

dynamic analysis and response spectrum dynamic 

analysis.   

2. In future work more effective device  developed to 

reduce the effect of all dynamic loading like wind load, 

bombard load, vibration load and also seismic load . 
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Abstract- At present, tags are extensively used to describe the 

images, so that utilizing these tags for image retrieval system is 

today’s need. So, our system incorporates image similarity graph 

with image-tag bipartite graph using visual features of image like 

color, shape & texture .For color feature extraction HSV model, 

for shape feature extraction Sobel with mean and median filter, 

for texture feature extraction  Framelet methods are used. 

Initially we extract features by these three methods and all 

features are combined for matching between images in the 

database and query image. Combination of the features of the 

three methods along with CBIR and TBIR are used to balance 

the influence between image content tags. The system is able to 

retrieve the images related to the query as well as annotating the 

query image. 

 

Index Terms- Content-based image retrieval, image annotation,  

text-based image retrieval.   

 

I. INTRODUCTION 

n this paper we develop a user friendly application in which a 

user can easily and quickly retrieve the image that he wants to 

retrieve. In this paper following two level data fusions are used to 

retrieve the image and annotate the query image based on image 

contents and tags: 

       1) A unified graph is built to fuse the visual feature-based 

image similarity graph with the image tag bipartite graph. 

        2) A cbir along with tbir is used to utilize a fusion parameter 

to balance the influence between the image contents and tags. 

       Also automated image annotation technique is used to make 

huge unlabeled digital photos indexable by existing text based 

indexing and search solutions. An image annotation task consists 

to assign a set of semantic tags or labels to a novel image based 

on some models Learned from certain training data. 

       To take advantages of both the visual information and user-

contributed tags for image retrieval, in this system we are going 

to incorporate both image content and tag information in to 

image Retrieval and annotation tasks. This system is useful to all 

users who search for respective image i.e. in biomedical, police 

department.   

       Another approach to the semantic gap issue is to take 

advantage of the advance in computer vision domain, which is 

closely related to object recognition and image analysis. Duygulu 

et al.[12] present a machine translation model which maps the 

keyword annotation onto the discrete vocabulary of clustered 

image segmentations. Moreover, Blei and Jordan  extend this 

approach through employing a mixture of latent factors to 

generate keywords and blob features. Jeon et al. [13] reformulate 

the problem as cross-lingual information retrieval, and propose a 

cross-media relevance model to the image annotation task. In 

most recent, bag-of-words representation [7] of the local feature 

descriptors demonstrated promising performance in calculating 

the image similarity. To deal with the high-dimensionality of the 

vector feature space, the efficient hashing index methods have 

been investigated in [7] and [12]. These approaches did not take 

consideration of the tag information which is very important for 

the image retrieval task. Most recently, Jing and Baluja [14] 

present an intuitive graph model-based method for product image 

search. They directly view images as documents and their 

similarities as probabilistic 464 IEEE TRANSACTIONS ON 

MULTIMEDIA, VOL. 12, NO. 5, AUGUST 2010 visual link. 

Moreover, the likelihood of images is estimated by a similarity 

matching function on the image similarity graph. 

       However, the image-tag [8] and video-view graphs [4] based 

approaches did not take consideration of the contents of images 

or videos, which lose the opportunity to retrieve more accurate 

results. In [13], a re-ranking scheme is developed using similarity 

matching over the video story graph. Multiple-instance learning 

can also take advantage of the graph-based representation [13] in 

the image annotation task. Apart from its connection with 

research work in content based image retrieval, our work is also 

related to the broad research topic in graph-based methods. 

Graph-based methods are intensively studied with the aim of 

reducing the gap of the visual features and semantic concept. In 

[10], the images are represented by the attributed relational 

graphs, in which each node in the graph represents an image 

region and each edge represents a relation between two regions.  

An image is represented as a sequence of feature-vectors 

characterizing low-level visual features, and is modeled as if it 

was stochastically generated by a hidden Markov model, whose 

states represent concepts. 

 

 

  

I 
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Fig1.System architecture design 

 

II. PROPOSED SYSTEM 

       In this paper following two level data fusions are used to 

bridging the gap between the image contents and tags: 

  A unified graph is built to fuse the visual feature-based 

image similarity graph with the image tag bipartite graph. 

  Along with query image we have provided tag as input and 

that is built to utilize a fusion parameter to balance the 

influence between the image contents and tags. In this paper 

automated image annotation technique is used to make huge 

unlabeled digital. Photos index able by existing text based 

indexing and search solutions. An image annotation task 

consists to assign a set of semantic tags or labels to an  

image. Our database consists of multiple folders of various 

types of images. Each folder consists of a particular set of 

similar images, for e.g. roses, horses, airplanes etc. We are 

assigning common tags to only one image in a set. Then 

with the help of similarity matching function, the other 

images in the same set will be annotated automatically. The 

database is dynamic, i.e., could be updated at runtime.  

       Due to text based indexing mechanism, whenever a query is 

fired, image as well tag is given as input, due to which it will 

directly search in only that specific folder itself. And thus, the 

results are prioritized accordingly. 

       In case of unmatched image-tag combination, it will search 

the complete database till a match is found for image. 

 

III. FEATURE EXTRACTION 

A)COLOR FEATURE EXTRACTION METHODS: 

       1)Grid Color Image : It extract the color features of the 

image, in the traditional way they uses the RGB, as compared to 

RGB, HSV has better performance, so we use HSV for the Grid 

Color moment feature extraction.[5] 

 

 
Fig 2. HSV model 

 

       We evaluate the content based image retrieval HSV color 

space of the images in the database. HSV stands for the Hue, 

Saturation and Value, provides the perception representation 

according with human visual feature. The HSV model, defines a 

color space in terms of three constituent components: Hue, the 

color type Range from 0 to 360. Saturation, the "vibrancy" of the 

color: ranges from 0 to 100%, and occasionally is called the 

"purity". Value, the brightness of the color: Ranges from 0 to 

100%. HSV is cylindrical geometries, with hue, their angular 

dimension, starting at the red primary at 0°, passing through the 

green primary at 120° and the blue primary at 240°, and then 

back to red at 360° [10, 7]. The HSV planes are shown as Figure 

1. The different planes of HSV color space, the quantization of 

the number of colors into several bins is done in order to 

decrease the number of colors used in image retrieval, and J.R. 

Smith [8] designs the scheme to quantize the color space into 166 

colors. Li design the non-uniform scheme to quantize into 72 

colors. We propose the scheme to produce 15 non-uniform 

colors. The formula that transfers from RGB to HSV is defined 

as below: 

 

H=    { ½ [(R-G) + (R − B)]/ 

} 

S = 1 –(3/R + G + B)[min(R, G,B)] 

V=1/3(R + G + B) 

 

       The R, G, B represent red, green and blue components 

respectively with value between 0-255. In order to obtain the 

value of H from 0 to 360, the value of S and V from 0 to 1, we do 

execute the following formula: 

 

H= ((H/255*360) ) mod 360 

V= V/255 

S= S/255 

 

The various steps to retrieve images are given below: 

Step 1: Take an image from the available database. 

Step 2: Resize the image for m [256. 256]. 

Step 3: Convert the RGB color space image to HSV by using 

above given formula. 

Step 4: Generate the histogram of hue, saturation and value 

Step 5: Quantize the values generated   into number of bins. 
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Step6: Store the quantized values of database images into a file. 

Step 7: Load the Query image given by the user. 

Step 8: Apply the procedure 2-6 to find quantized HSV values of 

Query image. 

Step 9: Sort the distance values to perform indexing. 

Step 10: Display the retrieved results on the user interface. 

 

B) SHAPE FEATURE EXTRACTION 

SOBEL WITH MEAN AND MEDIAN FILTER 

       Sobel has two main advantages compared to other edge 

detection operators: Sobel has some smoothing effect to the 

random noise of the image since the introduction of average 

factor. Because it is the differential of two rows or two columns, 

the elements of the edge on both sides has been enhanced, so that 

the edge seems thick and bright. Edge detection is usually carried 

out by use of local operator in airspace. What is usually used are 

orthogonal gradient operator, directional differential operator and 

some other operators relevant to second-order differential 

operator. Sobel operator is a kind of orthogonal gradient 

operator. Gradient corresponds to first derivative, and gradient 

operator is a derivative operator. For a continuous function f(x, 

y), in the position (x, y), its gradient can be expressed as a vector 

(the two components are two first derivatives which are along the 

X and Y direction respectively): 

 

Method  Advantages Disadvantages 

Sobel, 

Prewitt 

 

Detection of edges 

and their 

Orientations 

 

Inaccurate 

Laplacian 

of 

Guassian 

(LoG) 

 

Finding the 

Correct places of 

the Edges 

 

Corners and curves 

where 

the gray Level 

intensity 

function varies 

Canny  

 

Using probability 

for 

finding error rate 

 

Complex 

Computations 

and False Zero 

Crossing 

 

 

       To overcome this disadvantage of sobel, we use mean or 

median filter with sobel method to de-noising the noise effect. So 

we can tackle this problem of noising with the help of mean and 

median result, to get better results. 

       Sobel filtering is a three step process. Two 3× 3 filters (often 

called kernels) are applied separately and independently. 

       The weights these kernels apply to pixels in the 3 × 3 region 

are depicted below: 

 

-1 0 1 

-2 0 2 

-1 0 1 

 

1 2 1 

 

0  

0 0 

-

1  

-2 -1 

 

       Again, notice that in both cases, the sum of the weights is 0. 

The idea behind these two filters is to approximate the 

derivatives in x and y, respectively. Call the results of these two 

filters Dx (x, y) and Dy (x, y). Both Dx and Dy can have positive 

or negative values, so you need to add 0.5 so that a value of 0 

corresponds to a middle gray in order to avoid clamping (to 

[0..1]) of these intermediate results. 

       The final step in the Sobel filter +approximates the gradient 

magnitude based on the partial derivatives (Dx (x, y) and Dy (x, 

y)) from the previous steps. The gradient magnitude, which is the 

result of the Sobel Filter S(x, y), is simply: 

        

S(x, y) =√ ((Dx (x, y))2 + (Dy (x, y))2) 

 

So, in summary, the three steps are: 

       1) Compute the image storing partial derivatives in x (Dx (x, 

y)) by applying the left 3 × 3 kernel to the original input image. 

       2) Compute the image storing partial derivatives in y (Dy (x, 

y)) by applying the left 3 × 3 kernel to the original   input image 

       3) Compute the gradient magnitude S(x, y) based on Dx and 

Dy. 

       Two further things to notice about Sobel filters: (a) both the 

derivative kernels depicted above are separable, so they could be 

split into disjoint x and y passes, and (b) the entire filter can 

actually be implemented in a single-pass GLSL filter in a 

relatively straightforward manner. 

 

C) TEXTURE FEATURE EXTRACTION 

THE PROPOSED ALGORITHM USING FRAMELET 

TRANSFORM  

       The basic steps involved in the proposed CBIR system as 

follows[11].  

       1)  Feature vector (𝑓) Decompose each image in Framelet 

Transform Domain.  

       2)  Calculate the Energy, mean and standard deviation of the 

Framelet transform Decomposed image.  

 

Energy = 1/𝑀×𝑁 ∑ 𝑁𝑗=1∑𝑀i=1( |𝑊𝑘 𝑖,𝑗 |)  
 

Standard Deviation (𝜎𝑘) = √1/(𝑀×𝑁)  ∑𝑁𝑗=1∑𝑀𝑖=1 (𝑊𝑘 

(𝑖,𝑗)−μ𝑘)^2μ𝑘  

 

       - Mean value of the 𝑘𝑡h Framelet transform sub band   co-

efficient of 𝑘𝑡h Framelet transform sub band. 𝑀×𝑁 is the size of 

the decomposed sub band.  

       3) The resulting 𝑓= [𝜎1, 𝜎2, …., 𝜎𝑛, 𝐸1,𝐸2……𝐸𝑛] is used 

to create the feature database. 

       4) Apply the query image and calculate the feature vector as 

given in step (2) & (3).  

       5) Calculate the similarity measure. 

       6) Retrieve all relevant images to query image 
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FLOW OF ALGORITHM USING FRAMELET 

TRANSFORM 

 
Fig 3.Framelet Transform Flow diagram 

 

D) IMAGE ANNOTATION 

       Automated image annotation has been an active and 

challenging research topic in computer vision and pattern 

recognition for years. Automated image annotation is essential to 

make huge unlabeled digital photos indexable by existing text 

based indexing and search solutions. In general, an image 

annotation task consists to assign a set of semantic tags or labels 

to a novel image based on some models learned from certain 

training data. Conventional image annotation approaches often 

attempt to detect semantic concepts with a collection of human-

labeled training images. Due to the long-standing challenge of 

object recognition, such approaches, though working reasonably 

well for small-sized test beds, often perform poorly on large 

dataset in the real world. Besides, it is often expensive and time-

consuming to collect the training data. In addition to the success 

in image retrieval, our framework also provides a natural, 

effective, and efficient solution for automated image annotation 

tasks. For every new image, we first extract a feature vector 

through the method described above in Section III-A,B,C. Then, 

we find the top- similar images using   eq(1) , and link the new 

image to the top- images in the hybrid graph.Finally built image 

node, and return the top- tags as the annotations to this image. 

 

      E) SIMILARITY MATCHING 

       For every set of similar images in the database, only single 

images are be assigned tags. The remaining images of the set are 

be annotated automatically using similarity matching method. 

Thus, we don’t have to manually assign tags to every image. 

       Image with Tag: is build to utilize a fusion parameter to 

balance the influence between the image contents and tags and 

finally retrieve the images rank wise as well as retrieve the 

annotations for the query image.  

 

 

 

 

Hybrid graph construction 

 

Sim(dp, dq)  =                  (1) 

 

       Where, dp and dq represent image feature vector of 

corresponding image dp, and dq 

 

 
Fig 5.Hybrid graph 

 

       Hybrid Graph : On the basis of the feature extracted from 

the images we are match the similarity between the images by 

using hybrid graph, for that first we build the image to image 

graph from extracted features & image to tag graph from the 

database and by combining both we are generate the bipartite 

graph to match the similarity.  

       We can then apply our framework to several application 

areas, including the following. 

       1) Image-to-image retrieval. Given an image, find relevant 

images based on visual information and tags. The relevant 

documents should be ranked highly regardless of whether they 

are adjacent to the original image in the hybrid graph. 

       2) Image-to-tag suggestion. This is also called image 

annotation. Given an image, find related tags that have semantic 

relations to the contents of this image. 

       3) Tag-to-image retrieval. Given a tag, find a ranked list of 

images related to this tag. This is more like the text-based image 

retrieval. 

       4) Tag-to-tag suggestion. Given a tag, suggest some other 

relevant tags to this tag. This is also known as tag 

recommendation problem. 

 

       PRECISION = Number of Relevant images retrieved /Total 

Number of images retrieved. 

       RECALL= Number of Relevant images Retrieved/Number 

of relevant images in the database. 

 

 
Fig 6. Precision Recall graph 
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IV. IMPLEMENTATION RESULT 

 

Search By HSV Method for color  Feature 

 

 
 

Search  by Modified sobel for shape Feature 
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Search by modified sobel and HSV for shape and color Feature 

 

 
 

 

Search By Framelet for Texture Feature 
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Search By All Methods Feature 

 

 
 

 

Analytical Table: Pr=Precesion  Re=Recall 

 

Feature 

Extracti

on 

Method 

No. of 

image

s 

Color 

(HSV)% 

 Shape (Sobel with 

mean and median 

filter)% 

Texture 

(Framelet)

% 

Color+Shape 

(HSV+Modifi

ed sobel)% 

Color+Shape+Text

ure( HSV+Modified 

sobel +Framelet)% 

Images  Pr Re Pr Re Pr Re Pr Re Pr Re 

Horse 90 94.1

2 

93.79 98.506 98.32 87.9

0 

86.11 97.85 96.87 99.28 98.50 

Rose 100 96.3

5 

95.71 99.54 98.26 89.3

40 

88.82 99.95 99.94 99.19 98.00 

Aeropla

ne 

100 93.7

0 

92.17 94.23 93.69 88.6

0 

87.45 96.13 95.45 98.33 97.21 

Bortratz 108(1

08*8) 

100 95.48

1 

88.27 87.32  

100 

95.58 91.12 90.23 95.23 94.09 

Fish 70 93.8

0 

92.36 85.56 84.29 86.5

6 

85.44 95.54 94.68 97.86 96.92 

Apple 100 91.6

0 

90.49

1 

87.24 86.55 87.6

5 

85.96 91.25 91.05 96.98 94.90 

TOTAL 1324 94.9

28
 

93.33 92.22 91.405 90.0

0 

88.22 95.30

6 

94.70

3 

97.81 96.60 

 

V. CONCLUSION 

       In this paper, we present a novel framework for one 

thousand image retrieval tasks. The proposed frameworks 

retrieve images with their annotation. Our method can be easily 

adapted to very large datasets. For every set of similar images in 

the database, only single images are be assigned tags. The 

remaining images of the set are be annotated automatically using 

similarity matching method. Thus, we don’t have to manually 

assign tags to every image. This helps to achieve performance 

and retrieval efficiency and thus decreases time complexity. 
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    Abstract- The importance of aviation industry in modern era is 

long familiar. The industrial sector has been suffering energy 

crises from almost a decade or two and consequently paves way 

for the need of energy regeneration and utility. Runways are 

heart of an airport and currently runways are just used as 

pathways for airplane take off from the ground. The proposed 

idea emphasizes use of residual mechanical vibration energy 

from aircraft during takeoff, landing and taxing on ground. The 

question that arises, how do we achieve this??  The answer -Air 

Wakes and Impulse. Air Wakes are huge source of vibration 

energy and this paper discusses how these vibrations are 

harnessed using energy regenerative engineering technology. The 

total energy harvesting process is a three way phenomena, the 

first phase uses the huge air vibration impact on the elliptical 

dishes to set the body into SHM, subsequently leading to a spoke 

impact to a piezoelectric block resulting in potential (EMF) 

development This part of the research has already been accepted 

and under publication for ICEII 2013, Copenhagen, Denmark. 

This paper focuses on the Second module, complimentary to the 

first which uses the landing impact force (vibration) to set a 

hammer like engineered set up into SHM and strike medium to 

High quality piezoelectric plates to produce EMF. The designed 

module attains huge acceleration and transfers the impact onto a 

piezoelectric strip adjacent to it. The mechanical structures are 

then coupled to a base flip rectifier circuit, developing controlled 

voltages. Also, as an optional objective, all setups preferably 20 

of them are planned to be electronically interfaced, reducing the 

need of manual maintenance and digital control of the modules. 

The main principles used in this module of the research are the 

use of smart materials and the principles of forced Vibration 

(undamped- Base excitation). Varieties of efficient piezoelectric 

harnessers are being developed using different vibration analysis 

and many have embarked upon the idea. But this paper is 

unparallel to those in many ways. 

 

 

    Index Terms- Air wakes, Bias Flip, Hammer, Piezoelectric. 

 

I. INTRODUCTION 

he basic concept is to transmit the impulse transmitted by the 

landing aircraft on a semi infinite plane [1], eventually 

striking a hammer shaped resonating adaptive structure, which 

acts as a vibration harnesser. This whole set up is placed 

deliberately at a calculated depth, over a free moving ball joint 

(which in turn is freely suspended by rods). The impact gets 

transmitted to the set up and the whole module is under forced 

vibration. This structure is then impacted upon thin piezoelectric 

strips [2], consequently producing electricity. The major concern 

in the mechanism is to ensure the longer period of the sustenance 

of the impact on the piezoelectric material, this is achieved by 

placing the hammer shaped impacting unit over a ball joint set up 

giving the oscillatory motion and the tension spring are attached 

as well to statically balanced the ball joint, thus allowing only the 

hammer to oscillate, enduring the period of impact and hence an 

amplified net electric potential is developed. First we will discuss 

the impulsive force, their generation and transmission over a 

semi infinite plane, followed by the piezoelectric materials and 

the Base- Flip rectifier Circuit deployed to produce the electric 

potential. Moving on we shall present the assembly of the 

components and how they are integrated with the electrical 

circuits and meshed with each other. Then we shall proceed with 

the discussion design calculations performed and stability 

analysis of the structure. The test results and the complete 

concept of operations have been explained.  
 

 

II. NOMENCLATURE 

   A. Piezoelectric materials 

There are certain non conducting materials, such as quartz 

crystals and ceramics, when subjected to mechanical stress 

(such as pressure or vibration) develop electric charges, or the 

generation of vibrations in such materials when they are 

subjected to an electric field. Piezoelectric materials when 

exposed to fairly constant electric field tend to vibrate at a 

precise frequency with very little variation, making them 

useful as time-keeping devices wristwatches and also find its 

application in computers.[3] 

 

 

 

T 

Figure 1: Solid model of Hammer Assembly 
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  B. Assembly 

The setup to generate electricity is installed on the side of 

runway strip in the landing area, extending up to the threshold 

landing space which is stated in accordance to CIVIL 

AVIATION REGULATIONS as 190m (max) from the runway 

end. The setup will be placed in the fly-over area but just beside 

the runway line which permits the presence of ditches and drains 

below ground level. 

The major components of the module are broadly divided as 

follows: 

  A. Hammer Shaped Impactor   

This is the main impact transmitting device, transferring the 

impulse received from the runways to the piezoelectric strips, 

placed on both the sides of the module as shown in the figure. 

The hammer’s mass distribution is kept such that the greater 

mass inertia can be developed at the pointer tip, as labeled. This 

ensures as soon as the impact is imparted, the ball joint rolls and 

hence the hammer shakes. This swinging actuator then hits the 

two piezoelectric strips placed closely to the base side faces. This 

provides the necessary mechanical impact on the strips.  

 

  B. Spherical Base Support 

This is the impulse transmitting member to the hammer. The 

hammer base is rested on this spherical base. The support is 

engineered to be kept at the centre of the rectangular base (see 

fig.1&fig.2) by means of the cylindrical rods attached to it on all 

the faces, thus all motions of this joint are arrested and only the 

twisting is allowed once the whole module receives vibration. 

This twisting force is transmitted to the hammer and the 

mechanical impact is developed. 

  

  C. Piezoelectric Strips  

Piezoelectric plates are joined through pipes of varying cross 

section area emerging from the hammer ball joint housing. Any 

in coming disturbances will tend to displace its position from rest 

and the hammer will exhibit free oscillations hitting alternatively 

the piezoelectric plates on its left and right. 

 

  D. Delivery Circuit 

The above assembly uses a circuitry to harness electricity from 

piezoelectric using a full bridge bias flip circuit. 

Piezoelectric element can idealized as an equivalent circuit where 

mechanical domain is coupled with the electrical domain through 

a transformer that convert strain to current (Figure1). Here, LM 

represents the mechanical mass, CM represents mechanical 

stiffness and RM takes into account the mechanical losses and CP , 

RP represents the capacitance and resistance  of the piezoelectric 

material respectively. The input vibrations are sinusoidal in 

nature as iP= IP sin  P t. 

 Where  P= 2πfP , fP is frequency of excitation. 

 

  E. Bias Flip Rectifier 

A bias flip circuit is a modified voltage doubler circuit in which 

two rectifiers gets replaced by an inductor and a switch. In bridge 

rectifier losses are incurred in charging CP , these can be easily 

covered up using a Bias Flip rectifier. A Bias Flip rectifier 

(Figure 2) uses a switch M1 coupled with an inductor LBF  placed 

parallel with capacitor CP [4]. The inductor LBF  passively flips 

the voltage across a capacitor CP. At every half cycle when ip 

changes its direction, the switch M1 is turned ON briefly to allow 

the inductor to flip voltage across CP. The switch is turned OFF 

when the current in the inductor reaches zero. Now the 

piezoelectric current only has to charge up CP from the flipped 

voltage to (VRECT+2VD) before it can flow to the output. 

Therefore in doing this a significant amount of charge loss is 

reduced and majority of the charge can go into the output 

capacitor.  

For power analysis of Bias flip circuit, we assume RBF   be the 

resistance along LBF –CP path. When the switch is ON, the 

inductor helps in flipping in an efficient manner, the voltage 

(VBF) across CP. The resistance RBF limits the magnitude of the 

flipping. Ideally the switch needs to be turned OFF exactly when 

the inductor current reaches zero to achieve maximal flipping of 

the voltage across CP. Assuming the voltage across CP starts at 

VRECT+2VD [5] when the switch is turned ON , the final voltage 

across CP after bias flipping can be derived to be 

 

VBF(final)= -(VRECT+2VD)e
-τ 

 …(1) 

 

Where   τ = π
 

/ω, =RBF/2LB , ω=  and =1/ . 

 

Once the bias flipping takes place, the piezoelectric current iP has 

to only change CP from the voltage across it after the flipping to 

(VRECT+2VD). 

 

The power delivered to the output by the bias flip rectifier can be 

given by 

PRECT = 2CPVRECTfP[2VP-(VRECT+2VD)(1- e
-τ
) ]  …(2) 

 

 

 

III. EQUATIONS, TRANSFORMATIONS AND RESULTS 
 

A. Equations and Transformation 

The following discusses the math behind the whole process of 

impact transfer, guided by the tension springs at the base of the  

 

 

Figure 2: Wire diagram of Hammer Assembly 
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module. The calculations involve many assumptions to scale 

down the complexity.[6] 

The spring forces at the base of the module are given as: 

F1 = k1.x1        …  (3) 

F1= k2.x2         …  (4) 

The two forces are resolved in the vertical direction as, 

F=f1sinθ1+f2sinθ2     … (5) 
This balances weight of the hammer on its own (self weight). 

Meanwhile, the other component of the spring forces represented 

as in equation (3) provide  the moment at the base of the set up 

leading to the development of couple. 

f1cos θ1+f2cosθ2        ….(6) 

The  net couple equation can be described as in 

= f1cos θ1 × r1 + f2cosθ2 ×r2   Assuming (r1=r2)  …(7) 

Assuming the two spring are identical and have the same 

properties, the moment equation can be written as 

Fcos2θ  × d      …(8) 

From the universal relations for the torque and shear forces as 

listed in 

 

  =     …(9) 

Τ= d
4
/32    …(10) 

τ = ×R   … (11) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

assuming τ =150N/mm
2 

 

R=     … (12) 

The equation decides the height of the hammer. This helps us 

decide one of the design constraints. The torque equation 

obtained by the angular acceleration values using the definite 

relations, the quantitative values of impact can be obtained.  

τ=I×α  … (13) 

a=R×α  … (14) 

Using the equations of motion, the equation gives the expected 

linear velocity value assuming the system to be conservative for 

simplicity.  

  v
2
=u

2
+2aR … (15) 

here  u=0 

v
2
=2as    … (16) 

              mv
2
=mgh …(17) 

 v
2
=2gh   … (18) 

v=   … (19 

The assumption of the conservative behavior leads us to the 

equation where in the two velocity equations are compared. From 

the design methodology adopted for an assumed stress value the 

R value is known. This value is then used in the equation to get 

the height of the module.  

2aR=2gh … (20) 

Figure3: Idealization of a piezoelectric circuit in form of a spring mass system 

Figure4: A bias flip circuit and its characteristic curve 
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B. Analysis Results 

The design is subjected to various values of impulse forces and 

validation of the endurance of the set up is the primary 

objective. The analysis of the assembly models are carried out 

in ANSYS 14 workbench. The two simulations carried out are 

stress and deformation analysis for various values of loads. 

 

Stress Analysis 

As desired stress (von-Mises stress) was found to be maximum 

at the tip of the cone on the hammer and was found to be 

17.734Mpa. Also the stresses varied between 0.0489 to 

17.734Mpa over the structure (See fig 5). The ball joint of the 

module was given a zero degree freedom constraint and the  

 

 

 

 

 

 

 

 

 

 

hammer was given an oscillatory motion freedom about the Z-

Axis(X-Y Plane).  

The design analysis also proved that the structure can withstand 

impact loads much higher than expected. Also, the actual force 

acting on hammer is the resultant of the twisting couple 

experienced by the ball joint transmitted to the hammer axially, 

after the whole set up is rendered unbalance on impact at the 

base rods. This sets the device in oscillation. Meanwhile, the 

largest pressure is created at the tip of the cone (side flange of 

the hammer) and thus imparting maximum impact on the 

piezoelectric strips, as expected. The following shows the real 

time result of the stress analysis. 

 

Sl No  
Force F1 

  N 

Force F2  

 N  

F1cosA+F2cosB 

 N 

Pressure on the ball  

(N/m^2) 

Pressure on the 

hammer (N/m^2) 

Torque (T)  

   N-m  

Pressure on the 

tip  (N/m^2) 

Desired effect 

status 

1 25 12.5 21.65 441.05 551.3125 1355 33079.5 positive 

2 50 25 43.33 882.7115 1103.378 21000 66202.68 positive 

3 75 37.5 64.95 1323.15 1653.9375 26000 99236.28 positive 

4 100 50 86.6 1764.2 2205.25 13850 132315 positive 

5 125 62.5 108.253 2205.312 2756.664 38000 165399.8 positive 

Sl 

No. 

Force 

F1  N 

Force 

F2      N 

F1cosA+F2cosB 

              N 

Couple C 

(Nm) 

Height of 

the set up 

(m) 

Torque 

(T)  (Nm) 

Moment  

(Nm) 

Angular 

Acceleration 

Acceleration 

(m/s^2) 

Deflection 

(mm) 

1 25 12.5 21.65 10.82 0.4 1355 2.0827 7615.5 3046.2 2.415 

2 50 25 43.33 21.65 0.4 21000 4.0614 3807.75 1523.1 2.576 

3 75 37.5 64.95 32.475 0.4 26000 6.08793 11423.25 4569.3 0.834 

4 100 50 86.6 43.3 0.4 13850 81.875 15231.33 6092.52 10.16 

5 125 62.5 108.253 54.126 0.4 38000 105.148 19039.16 7615.66 2.415 

Figure5: Static structural analysis showing stress distribution over 
the hammer Figure6: Total deformation of hammer. 

Table I 

Table II 
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Deformation analysis 
The deformation of the hammer module was found to be 

maximum at the top portion of the hammer’s lateral surface due 

to the impending twist and actuation, at the ball support rested 

centrally on the base. The maximum deformation of the module 

was found to be 0.0014244 m (See fig 6). The analysis was 

done keeping in mind that the set up is made up of  an 

Aluminum alloy and similar properties of alloy was fed for 

obtaining solution and results of the simulation validated the 

need of extremely large pressure (much higher than actual 

loads) to cause even a minor deflection. The real time 

simulation results follow.[7] 

TABLE I shows the numerical results obtained by calculating  the 

sample impulse forces for a series of aircraft load impact 

(momentum transferred at the time of landing),Angular 

acceleration and moment values were obtained at the ball joint 

,the erected hammer, The results were found satisfactory for all 

the cases. One of those cases has been cited.  

 

TABLE II shows the numerical results on pressure variations at 

the ball joint, Pressure developed at the hammer tip, Torque 

imparted at the tip of the module and the resultant force 

developed at the nose cone on the sides of the hammer. All 

results were found to be positive.  

 

 

IV. CONCLUSION 

It is expected that using the above proposal it is possible to 

generate electricity and power up airport necessities. It will also 

be possible to power runway lighting. Besides that it will 

definitely help airports in maintaining their power budget. It’s a 

completely pollution free, safe and green technique using smart 

materials (piezoelectric) and the impulse transmission, for 

continual extraction. Surely cost reduction as well as other 

benefits will be on a significant scale and if implied soon with 

other emerging energy harnessing solutions, it will yield give 

great results. The numerical and analytical tests carried out so 

far have shown positive outcomes and in the present era of  

energy crises the introduction of such energy harnessing 

modules will lead to a boom in the aviation sector and also 

make the idea of sustainability more realistic. The initial 

investment is the only constraint in the introduction of such 

technology, although in the longer run the idea will prove to be 

fruitful. 
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    Abstract- CRC is Cyclic Redundancy Check, it is used for 

generating check bits for detecting data transmission errors in the 
digital communication networks. The 9-bit CRC polynomial is 

used for the generation of CRC value . In this paper  we have 

implemented,  the generation of  CRC value  for a 16 bit serial 

data by using 9 bit polynomial. The CRC bit can be generated  

for any 16 bit data  with any 9 bit polynomial at the time of 

transmission. 

 

    Index Terms- CRC polynomial, Cyclic Redundancy 

Check,Error detection codes. 

I. INTRODUCTION 

here are many  techniques in digital communication  for 

generating check bits in order to detect errors occurred in 

data transmission. Check bits generated will be sent with 

the message. One of the simplest methods is adding a bit called 

'parity bit' to the message[1]. A parity bit is the bit which contains 

the details that how ,any number of ones are present in the 

message .i.e, even or odd parity. If a single bit gets changed 

during the transmission this will change the parity of  message 

from odd to even or vice versa. The sender generates the parity 

bit by exclusive or'ing (XOR ing) the message bits together. After 

generating the parity bit ,it then appends the parity bit to the 

transmitted message. The receiver can check the message by 

taking the sum of all the bits present in the message including 

parity and check whether the result is  1, if odd parity is being 

used. The parity bit technique can be used only for detect 1-bit 

errors or odd number of errors. Even if this method requires a 

simple hardware, it cannot be used  for complex applications 

because it cannot detect even bit errors. Another method for 

generation of check bits is checksum method[2]. There are 

numerous algorithms for generating checksum bits. 

 

  Fig 1: Parity bit generation 

 Another method for generating check bits are Cyclic 

Redundancy Codes (CRCs). CRCs can be characterized as  one 

of the most widely used methods  for error detection process. But 

most of the applications are not making use of the original 

potential offered by CRCs. One of the main reasons for this 

situation is the absence of effective researches going on in this 

field. So in order to improve this situation this paper introduces a 

new method in which any  polynomial can be used for generating 

CRC bits for any serial input data in an efficient way. 

      

II. BACKGROUND 

 CRC is basically an international standard which is used 

for error detection. It makes the data secure by using a checksum 

or cyclic redundancy check. CRC was first introduced by the 

CCITT (Comité Consultatif International Telegraphique et 

Telephonique) which is now known as ITU – T (International 

Telecommunications Union). The CRC method performs nothing 

but simple binary division. What happens exactly in CRC is that 

a sequence of redundant bits called the CRC remainder is 

appended to the end of the original data stream prior to the 

transmission. The data thus obtained becomes perfectly divisible 

by another predetermined CRC polynomial. When it reaches  its 

destination, the received data bits are then divided by the same 

number and ensure that the  remainder is zero. 

 A CRC calculation can be mathematically described as a 

polynomial division which is performed over the input data by a 

generator polynomial called G(x) [3]. G(x) is commonly called 

as CRC polynomial or feedback polynomial. The remainder 

obtained after this division is then appended with data. This 

appended value is known as CRC bit. The error detection 

calculation is done at the receiver side and if the CRC bit 

obtained by the sender and receiver are different, then an error is 

detected. For obtaining an eight bit CRC value a nine bit 

polynomial is used. 

  

III. METHODOLOGY 

      In the previous researches the CRC value is calculated by 

using a predetermined polynomial which has been known by 

both the sender and receiver. In this approach the CRC value  is 

calculated using a technique called LFSR (linear feedback shift 

register) which enables the calculation of the CRC value by any 

polynomial [4]. This helps the system to work in a more efficient 

way because here the sender have to set the polynomial 

according to the serial input data. The LFSR is an efficient way 

for generating CRC value. LFSR  is built by using D flip-flops 

and Exclusive-OR gates. For serial data input the CRC is 

T 
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calculated by using the LFSR. The figure 2 given below shows 

the general representation of LFSR. 

 

Fig 2:Linear Feedback Shift Register. 

 

 In this method the input data is inserted serially into the 

LFSR and after calculating the CRC value the output is obtained 

in parallel i.e., it is a serial input parallel output device. First the 

LFSR will represent the polynomial in the form of binary 

sequence. For this the coefficients of polynomials are considered, 

it can be either 0 or 1. The system will perform the XOR function 

on the basis of coefficients of the polynomials.  If the coefficient 

of the polynomial is zero it will get shifted without performing 

the XOR operation and if the coefficient of the polynomial is 

one, before getting shifted it will perform the XOR operation 

with the shift value from the D flip-flop is performed. After 

inserting the last input bit the value stored in the D flip-flops are 

taken as the output CRC value. Here we have used the VHDL 

language for hardware description. 

 Now we will describe the CRC calculation of  16 bit 

serial inputs and we need to generate 8 bit CRC for that. For 

generating 8 bit CRC value a 9 bit polynomial is needed. The 

figure 3 showing the generation of CRC value using the 

polynomial 100110001. 

 

 

 Fig 3:LFSR for generation of CRC for the polynomial 

100110001      

IV.  RESULTS 

The CRC value calculation is implemented using VHDL 

code and simulated using Modelsim SE 6.5 .The figure 4 shows 

the simulation result of data FFFF and for the polynomial 

100110001.                 

 
 Fig 4: Simulation Result for data FFFF and polynomial 

100110001.      

 The figure 5 shows the simulation result of data FFFF 

and for the polynomial   111010101.  

Fig 5:Simulation Result for data FFFF and polynomial  

111010101 
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V. CONCLUSION 

    By using this method we can generate CRC bits for any 

polynomial for any serial data. Therefore more efficient 

polynomial can be used for generation of CRC bits and hence 

reduce the possibilities of undetected errors. 

REFERENCES 

[1] “Error detection and Correction ,” Logic and Computer Design 
Fundamentals 3rd Edition1. 

[2] Theresa Maxino, “Revisiting Fletcher and Adler Checksums ,” DSN 2006  
student forum . 

[3] Philip Koopman,Tridib Chakravarty , “Cyclic Redundancy Code (CRC) 
Polynomial Selection For Embedded Networks,”  The International 
Conference on Dependable Systems and Networks, DSN-2004 

[4] Kewal K Saluja, “ Linear Feedback Shift Registers theory and applications” 
University of Wisconsin-Madison,updated in 1991. 

AUTHORS 

First Author –  Shan Mary Cherian, pursuing M.Tech from St 

Joseph's College of Engineering and Technology, Palai. 

shanmary04@gmail.com. 
Second Author – Naveena S George, pursuing M.Tech from Mar 

Athanasious College of Engineering, Kothamangalam, 

nsgeorge02@gmail.com . 
Third Author – Sherin Mary Enosh, pursuing M.Tech from St 

Joseph's College of Engineering and Technology, Palai. 
Fourth Author – Sunitha S Pillai ,Assistant Proffesor ,ECE 

department St Joseph's College of Engineering and Technology, 

Palai. 
 

 

Correspondence Author – Shan Mary Cherian, 

shanmary04@gmail.com,shanmarycherian@gmail.com,+919447

778142. 
 

mailto:shanmary04@gmail.com


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      469 

ISSN 2250-3153  

www.ijsrp.org 

A review on Autorecloser control methodology for 

improved distribution reliability 

Naveenkumar R Kulkarni 

 
IInd semester M.tech in Power system engineering, S.D.M College of Engineering and Technology, Dharwad. 

 
Abstract- In electric power distribution, an Autorecloser is a 

circuit breaker equipped with a mechanism that can 

automatically close the breaker after it has been opened due to a 

fault. Autoreclosers are used on overhead distribution systems to 

detect and interrupt momentary faults. Since many short-circuits 

on overhead lines clear themselves, an Autorecloser improves 

service continuity by automatically restoring power to the line 

after a momentary fault. 

       The Autorecloser shall be designed for pole mounted or 

substation installation. All of the unit’s protection, control and 

metering functions shall be electronically controlled within an 

integrated, modularized control unit. This paper gives a brief 

knowledge about the autoreclosers and its role in improving 

electrical power distribution reliability of the system. 

 

I. INTRODUCTION 

witchgear and control gear are necessary at every switching 

point in power systems. The switchgear and control gear 

industry in India is a fully developed industry, producing and 

supplying a wide variety of switchgear and control gear items 

needed by industrial and power sectors. Autorecloser is a circuit 

breaker equipped with a mechanism that can automatically close 

the breaker after it has been opened due to a fault. Automatic 

circuit reclosing is extensively applied to overhead line circuits 

where a high percentage of faults that occur are transient in 

nature. The Smart Grid is idea of a better electricity delivery 

infrastructure. Smart Grid implementations will certainly 

increase the quantity, quality, and use of information available 

from advanced sensing, and communications hardware and 

software.  The Smart Grid is idea of a better electricity delivery 

infrastructure. Smart Grid implementations will certainly 

increase the quantity, quality, and use of information available 

from advanced sensing, computing, and communications 

hardware and software [1][3] . 

 

II. AUTORECLOSERS IN PRESENT AND FUTURE 

SYSTEMS 

 

Figure 2.1 shows the control circuit of autorecloser which is 

located inside the subsystem. 

       i.Sine wave: The sine wave block is the representation of AC 

source that is considered as supply source. For recloser AC 

(230V) or DC (110V) source can be considered as supply source. 

 

 

 

                          Block diagram of Autoreclosers 

 

      ii.RMS (Root Mean Square): The RMS block is used to 

measure the root mean square value of the instantaneous current 

passing through the recloser.  

      iii.Gain: The gain block is used to obtain peak value of the 

instantaneous current passing through the recloser.  

      iv.Time-Current Characteristics: The peak value will pass to 

two blocks; the first is a Function Block parameter which 

contains the fast curve of the recloser. This fast curve is based 

upon the IEEE INVERSE TIME CHARACTERISTICS 

EQUATIONS.  

      v.Relay: The next block is a Relay Block which allows its 

output to switch between two specified values (0, 1). If the 

current is less than a specific value (reclosers setting) the relay 

output will stay at zero value, if the current value is greater than 

that specific value and more the output of the relay will be stick 

with 1. 

      vi.Variable time delay: Variable Time Delay block receives 

the output of the previous two blocks as an input. The output of 

that block will be either 0 or 1 after a delayed time. If a fault 

current is passed through the relay; its output signal is 0, and this 

signal will be delayed (by the variable time delay block) for a 

short time inversely proportional to the fault current value. The 

output of the last block is a signal that opens the breaker switch. 

If the fault is a temporary one, the relay output will be 1, so that 

the breaker switch closes.  

      vii.Scope: The signal in the recloser control circuit is 

monitored at various levels with the help of scope. Basically, 

there are 4 scopes used at different level in recloser control 

circuit [7][8].  

 

S 
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III. MECHANISM OF AUTORECLOSER 

      Autorecloser is a protective device with the ability to detect 

phase and phase-to-earth overcurrent conditions, to interrupt the 

circuit if the overcurrent persists after a predetermined time, and 

then to automatically reclose to re-energise the line. If the fault 

that originated the operation still exists, then the recloser will 

stay open after preset number of operations, thus isolating the 

faulted section from the rest of the system. In an overhead 

distribution system between 80 to 95 per cent of the faults are of 

a temporary nature and last, at the most, for a few cycles or 

seconds [4]. Thus, the recloser, with its opening/closing 

characteristic, prevents a distribution circuit being left out of 

service for temporary faults. Typically, reclosers are designed to 

have up to three open-close operations and after these a final 

open operation to  lock out the sequence. The counting 

mechanisms register operations of the phase or earthfault units 

which can also be initiated by externally controlled devices when 

appropriate communication means are available. The operating 

time/current characteristic curves of reclosers normally 

incorporate three-four curves based on the number of shots, one 

fast (Definite time, extreme inverse (EI) or very inverse curves 

(VI)) and further delayed curves (coordinated normal inverse 

(NI) or user defined IDMT curves). Most of the modern reclosers 

give flexibility for the programmers to either program IEC 

60255, ANSI/IEEE C37.112 or any user defined time current 

characteristics. Curve settings, recloser settings and number of 

recloser shots can be set different for phase and earth faults. This 

allows reprogramming of the characteristics to tailor an 

arrangement to a customer's specific needs without the need to 

change components. Co-ordination with other protection devices 

is important in order to ensure that when a fault occurs, the 

smallest section of the circuit is disconnected to minimize 

disruption of supplies to customers. Generally, the time 

characteristic and the sequence of operation of the recloser are 

selected to co-ordinate with mechanisms upstream towards the 

source. After selecting the size and sequence of operation of the 

recloser, the devices downstream are adjusted in order to achieve 

correct co-ordination. Autoreclosers are used to apply fuse 

saving schemes in distribution lines under transient fault 

conditions with the help of fast curves. Further numerical 

autoreclosers are programmed to detect under voltage, under 

frequency, live line protections. Directional elements can be 

enabled for ring type feeders. Autoreclosers needs to be set with 

cold load pickup and inrush restraint settings for better sensitivity 

[8] [6]. 

      Autorecloser instrument transformers continuously monitor 

all the phase currents, voltages, neutral current (using earth 

current sensitive CTs) and frequency. Whenever fault is 

identified, first shot is carried out in instantaneous mode to clear 

temporary faults before they cause damage to the lines. This can 

be achieved using definite time characteristics, EI or VI curves 

during high fault currents. Since it is known that most of the 

distribution feeder faults are transient in nature, the instantaneous 

mode of recloser operation helps in saving the downstream fuses 

during temporary faults. If the fault is cleared during the first 

recloser time delay (first dead time delay), after the reclosing, the 

fuse would observe normal load current thus saving the fuse 

blow. The later shots operate on time delayed curve which are set 

based on the coordination (discrimination time delay) of 

fuse/recloser whichever is present downstream and upstream of 

the autorecloser. If the fault is permanent, the time-delay 

operation allows other protection devices nearer to the fault to 

open (sectionalisers / fuses), limiting the amount of the network 

being disconnected. Earth faults are less severe and more in 

number than phase faults and, therefore, it is important that the 

recloser has an  appropriate sensitivity to detect them. One 

method is to use CTs connected residually so that the resultant 

residual current under normal conditions is approximately zero 

under perfectly balanced loading condition; however the settings 

are set considering the probable unbalance condition in the 

feeder load. The other method of detection is using core balanced 

CTs to detect most sensitive earth faults [3].  

 
Figure 3. Sequence of Recloser operations. 

 

IV. ADVANTAGES OF AUTORECLOSER 

i. Since about 90% of faults are cleared by Autorecloser, it 

reduces the burden of fault detection and clearing time. 

ii. Autorecloser provide good communication facility, For 

Ex: SMS service, event logging etc. 

iii. Good metering ability of the Autorecloser helps in 

maintaining power quality to far end users. 

iv. By the application of SCADA, many Autoreclosers can 

be monitored and operated simultaneously just by 

logging into the central computer. 

v. In case of permanent faults, By the usage of in built 

protection algorithms in Autorecloser, it is possible to 

predict the approximate location of the fault.  

vi. Autorecloser are provided with testing and 

troubleshooting kit, which reduces the maintenance 

work of Autorecloser. 

vii. By the advanced features of Autorecloser, Reliability of 

the system can be increased [2] [3]. 
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V. RESULTS AND DISCUSSIONS 

                                                                                                          
Figure 5.1 Input to Autorecloser control circuit 

 

      Figure 5.1 shows the sinusoidal AC instantaneous input fed 

to the autorecloser. Generally, the autorecloser is fed AC as input 

or DC in case of power failure. The sinusoidal input is 

resemblance of AC input fed to the recloser control circuit. 

 

 
Figure 5.2 Reclosing attempts carried out by recloser 

 

      Figure 5.2 shows the reclosing attempt carried out by 

autorecloser when fault is still persistent even after first reclosing 

attempt. The frequency of reclosing depends upon system design, 

its capacity to withstand the continuous making and breaking of 

the breaker. Ideally, for distribution system the reclosing process 

is limited to 3 to 4 attempts to avoid major damage to the 

circuits. When a temporary fault occurs in the system, the 

breaker contacts get separated and reclosing is initiated. As the 

fault is temporary, the recloser generally resumes supply in first 

attempt itself. However, sometimes it may take 2 or 3 attempts. 

When persistent fault occurs in the system, as breakers keeps on 

tripping due to presence of fault and which results into failure in 

reclosing of breaker. Hence, system goes into lockout mode. 

Various fault conditions in the present power system  

      The power system block diagram is constructed in 

SIMULINK environment and is simulated under various fault 

conditions. 

      Figures 5.3 and 5.4 clearly states that when phase to phase 

fault occurs in the system as no recloser is present in the system, 

the power system is needed to be checked for any existence of 

fault. This leads to increase in the outage time. In present power 

system, engineers has to go and manually check whether the fault 

is existing or not and after confirmation can resume the supply. 

But, the other parts of the system which are not affected by fault, 

faces outage. 

 
Figure 5.3 Voltage output near phase to phase fault 

generation. 
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Figure 5.4 Voltage output near load during phase to phase 

fault. 

 

Various fault conditions in the future power system: 

      Future power system basically consists of autorecloser and 

DG systems as parts of distribution system. 

 

 
Figure 5.5 Voltage output near generation during phase to 

phase fault in presence of autorecloser. 

 

      Figure 5.5 and 5.6 shows the effect of having Aurorecloser in 

distribution system during phase to phase fault in the system. 

Due to the presence of autorecloser in the distribution system 

after two attempt the recloser resumes the supply to the affected 

system. This is possible only if the fault is temporary in nature. 

 

 
Figure 5.6: Voltage output near load during phase to phase 

fault in presence of autorecloser 

 

Comparison of the results 

 

Table 5.5: Theoretical and simulation values of reclosing time 

for given values of current. 

 

Current 

(A) 

Theoritical data 

(Reclosing time 

in seconds) 

Simulation data 

(Reclosing time 

in seconds) 

 

290 0.5 0.4 

320 0.3 0.3 

400 0.2 0.2 

490 0.15 0.1 

550 0.1 0.09 

650 0.09 0.07 

810 0.05 0.04 

1150 0.04 0.03 

2000 0.0333 0.02 

3000 0.025 0.01 

4000 0.015 0.09 

 

      Table 5.5 illustrates the theoretical and simulated data for 

given values of the current flowing through the recloser [7]. 
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VI. CONCLUSION 

      By the usage of Autorecloser control methodology, 

Protection system for distribution network can be made 

Automated which is capable enough to operate and isolate only 

the faulted system elements at the earliest possible time without 

affecting the remaining system to maintain reliable power to the 

load [7]. 

      The results obtained clearly states that the use of autorecloser 

with some modification will be beneficial if implemented in 

Indian power system. The use of decentralized generation in the 

distribution system will help the power system in reducing the 

outage time by diverting load to  unaffected part. However, the 

decentralized generation system affects the recloser and fuse co-

ordination. This problem is solved by selecting a DG system 

which does not affect recloser fuse co-ordination [6]. 
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Abstract- Groundwater is not only an important component of 

the hydrological cycle but also the most important source of 

water for drinking, domestic, industrial and agricultural uses. The 

present work is aimed at assessing the water quality index (WQI) 

for the groundwater of Doiwala block of Doon valley. This has 

been determined by collecting legacy data from concerned 

organization.For calculating the WQI, the following 11 

parametershave been considered: pH, total hardness, calcium, 

magnesium, chloride, nitrate, sulphate, total dissolved solids, 

iron, manganese and fluorides.The WQI for these samples ranges 

from 30 to 330. The high value ofWQI has been found to be 

mainly from the higher values of iron, nitrate, totaldissolved 

solids, hardness, fluorides, bicarbonate and manganese in the 

groundwater. The results of analyses have been used to suggest 

models for predicting water quality. 

 

Index Terms- Groundwater, Water quality standards, Water 

quality index, Doon valley. 

 

I. INTRODUCTION 

roundwater is not only an important component of the 

hydrological cycle but also the most important source of 

water for drinking, domestic, industrial and agricultural uses. The 

rapid pace of development and increased urbanization in 

Uttarakhand state has created potential conflicts for the most 

beneficial use of resources. Currently, there is a need for 

technical methods and protocols to achieve sustainable 

development. In the Uttarakhand state, much of residential rural 

water use comes from domestic ground-water wells, streams and 

small rivers. The present study carried out in Block Doiwala 

District Dehradun, Uttarakhand. This has been determined by 

collecting legacy pre-monsoon 2012 data from concerned 

organization. The quality of water generally is defined in terms 

of its physical, chemical and biological parameters 

(KetataMouna, et al., 2011) and measured as Water Quality 

Index (WQI) to assess whether water is potable or not. WQI 

provides a single number that expresses overall water quality at 

certain location, based on several water quality parameters 

(Yogendra and Puttaiah, 2008).GIS and remote sensing has been 

used extensively to assess the water quality all over the world 

(Shomar et al., 2010; Advancement of Geographical Information 

System (GIS) and Spatial Analysis help to integrate the 

laboratory analysis data with the geographic data and to model 

the spatial distributions of water quality parameters, most 

robustly and accurately. The objective of the study is to evaluate 

the water quality index map of Doiwala block of Distt Dehradun. 

For this purpose, Inverse Distance Weighed (IDW) spatial 

interpolation technique has been used to estimate the spatial 

distribution of the water quality parameters and WQI.WQI is 

calculated from the point of view of the suitability of 

groundwater for human consumption. 

 

II. STUDY AREA 

       The study area lies between 29058' and 310 2' 30" North 

latitudes and 770 34' 45" and 780 18' 30" East longitudes. Total 

area of the district is 3088 sqkms. Altitude is 640 mts. (2100 ft) 

above sea level. 
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Figure 1: Location Map of Study Area 

 

III. METHODOLOGY 

       Groundwater legacy data was collected for Doiwala block of 

Doon valley during pre-monsoon 2012  from the concerned 

organization .Each of the groundwater samples was consist 

of11parameters such as pH, TDS, total hardness, chloride, 

sulphate, nitrate, fluoride, calcium, magnesium, iron and 

manganese using standard procedures recommended by APHA6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: Location map of Sampling Points 
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IV. GEOLOGICAL AND GEOMORPHOLOGICAL MAP OF THE AREA 
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V. SPATIAL MODELLING AND SURFACE INTERPOLATION 

THROUGH IDW 

        GIS can be a powerful tool for developing solutions for 

water resources problems for assessing water quality, 

determining water availability, preventing flooding, and 

understanding the natural environment, and managingwater 

resources on a local or regional scale. Though there are a number 

of spatial modeling techniques available with respect to 

application in GIS, spatial interpolation technique through 

Inverse Distance Weighted (IDW) approach has been used in the 

present study to delineate the location distribution of water 

pollutants orconstituents. This method uses a defined or selected 

set of sample points for estimating the output grid cell value. 

Itdetermines the cell values using a linearly weighted 

combination of a set of sample points and controls 

thesignificance of known points upon the interpolated values 

based upon their distance from the output point 

therebygenerating a surface grid as well as thematic isoclines. 

Thus, GIS Enables us to look into the cause and effect 

relationship with visual presentation. 

 

VI. RESULT AND DISCUSSION 
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VII. WATER QUALITY INDEX 

      Each of the 11parametershas been assigned a weight (wi) 

according to its relative importance in the overall quality ofwater 

for drinking purposes (Table-1). The maximum weight of 5 has 

been assigned to theparameter nitrate due to its major importance 

in water quality assessment. Magnesium whichis given the 

minimum weight of 1 as magnesium by itself may not be 

harmful.  

      The relative weight (Wi) is computed from the following 

equation: 

 
 

        Where, Wi is the relative weight, wi is the weight of each 

parameter and n is the number of parameters. Calculated relative 

weight (Wi) values of each parameter are also given in Table 1. 

 

Table-1 Relative weight of chemical parameters 

 

Groundwater Quality Variation 

       A quality rating scale (qi) for each parameter is assigned by 

dividing its concentration in each water sample by its respective 

standard according to the guidelines laid down in the BIS and the 

result multiplied by 100: 

qi= (Ci / Si ) x 100 

 

       Where qi is the quality rating, Ci is the concentration of each 

chemical parameter in each water sample in mg/L, and Si is the 

Indian drinking water standard for each chemical parameter in 

mg/L according to the guidelines of the BIS7 10500, 1991. 

       For computing the WQI, the SI is first determined for each 

chemical parameter, which is then used to determine the WQI as 

per the following equation: 

SIi= Wi. qi 

 

WQI = ∑SIi 

 

       SIi is the sub index of ith parameter; qi is the rating based on 

concentration of ith parameter and n is the number of parameters. 

The computed WQI values are classified into five types, 

“excellent water” to “water, unsuitable for drinking”.  

 

Table-2 Water quality classification based on WQI value 

 

       In this study, the computed WQI values ranges from 30 to 

330 and therefore, canbe categorized into five types “excellent 

water” to “water unsuitable for drinking”.  

 
Figure 14: Water Quality Index Map of Doiwala Block 

 

VIII. CONCLUSIONS 

       The value of WQI ranges from 30 to 330. The maximum 

value of WQI is 330 in Gumaniwala, Block Doiwala and 

Chemical 

parameter 

Indian 

standards  

Weight 

(wi) 

Relative 

weight(Wi) 

pH 6.5-8.5 4 0.10526 

Total hardness 

(TH) 

300-600 2 0.052631 

Calcium 75-200 2 0.052631 

Magnesium 30-100 2 0.052631 

Chloride 250-1,000 3 0.078947 

Total dissolved 

solids (TDS) 

500-2,000 4 0.10526 

Fluoride 1-1.5 4 0.10526 

Manganese 0.1-0.3 4 0.10526 

Nitrate 45-100 5 0.13157 

Iron 0.3-1.0 4 0.10526 

Sulphate 200-400 4 0.10526 

WQI value                                       Water quality 

<50 excellent 

50-100 good water 

100-200 poor water 

200-300 very poor water 

>300 Water unsuitable 

for drinking 
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minimum value of WQI is 30 in Haripur Kalan, Block Doiwala. 

Almost fifty percent of the samples exceeded 100, the upper limit 

for drinking water. The high value of WQI at these stations has 

been found due to dense residential area and due to intensive 

irrigation in that area. Higher values of iron, nitrate, total 

dissolved solids, hardness, fluorides, bicarbonate, chloride and 

manganese in the groundwater also increase the value of WQI in 

this area. The analysis reveals that the groundwater of the area 

needs some degree of treatment before consumption, and it also 

needs to be protected from the perils of contamination. 
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Abstract- This study investigated the implementation of regional 

organizational restructuring and the influence of the 

organizational restructuring to the commitment and performance 

of local public services in the city of Makassar. The research 

applied a quantitative approach with explanative type using 

regression. The results showed that the performance of 

structuring the organizational structure as outlined in the 

Regional Regulation of Makassar on the organization of the area 

quite well. Restructuring, simultaneous commitment significantly 

affect the performance of services with highly influential 

category. This suggests that the better the restructuring and the 

commitment the better of service performance. This is due to 

restructuring factors become the basis in public service 

improvement. By the present of clear rules, clear division of 

labor, not centralized decision-making, allocation of duties based 

on competence will improve service performance apparatus. 

 

Index Terms- Organization, Restructuring, Commitment, Service 

performance  

 

I. INTRODUCTION 

ince the enactment of Law no. 22/1999 in 2001, 

administration district /city experienced a fundamental shift 

from the level of philosophy, organizational structure, functions 

and its power. This change meant that the institute of regency / 

city is more concentrated as the door leading to the community in 

providing services. Commitment and performance of services is 

an increasingly important aspect and reckoned as one of the 

variables in explaining the behavior associated with the work 

because it would have implications on organizational 

performance. It is regarded so important that, some organizations 

incorporate bold commitment as one of the requirements for 

holding a position offered in occupation. Unfortunately, although 

this is very common but often employers and employees still do 

not understand the meaning of commitment seriously. Yet this 

understanding is essential in order to create a conducive working 

conditions so that the company can be run efficiently and 

effectively. In order to understand what exactly an individual 's 

commitment to the organization or company, what is the impact 

if the commitment is not obtained and why it needs to be 

understood. By Porter et al (McNeese - Smith, 2001: 174) 

Commitment is "Strength of person’s identification by involved 

with the purpose and values of the organization", or a strong 

desire to maintain membership in the organization, and 

consciousness to carry out the efforts that have been accounted 

for organizations interests.  

      The effectiveness of the institute 's performance in providing 

services to the community reflect its performance. Pollit, 1986, 

1990; Carter et al, 1992; Mawhood, 1997; OECD, 1997 

illustrates that the performance become a very fashionable indeed 

in terms of public management circles (Pollit et al, 1998:10). In 

this period of service indicators identified as Tre Ice: or four Ice 

ie economy, efficiency, defectiveness and equity. Economics, 

referring to the minimization of the cost of the input activity. 

Efficiency, as the ratio between input and output. Effectiveness is 

defined as the achievement of policy objectives in programs and 

projects. Justice, the concept is still debated because the 

interpretation of a broad sense and is very heavy, especially 

regarding the agreement to achieve a sense of justice (Ibid, p.10). 

In fact in Indonesia, with a pattern of power that focuses on 

leadership, service performance is largely determined by the 

ability of bureaucrats at the lowest level, ie the front - liners who 

do not have the authority and capability to respond to the 

immediate problems that occur when they carry out their duties. 

They rely on the regulations and technical instructions often very 

rigid (rule -driven) as a guide in providing services to the public, 

as well as empirical experience shows for nearly six decades 

after for independence, the government bureaucracy has failed to 

carry out its mission to provide a satisfactory public service. 

Even during this reform, public service performance has not 

changed, otherwise indicated worse than the previous state. 

      The low performance of the public service is not visible from 

the widespread public protests and high levels of reporting cases 

of successful service covered the mass media. Organization's 

performance in providing services is not a stand-alone factor. 

Many factors that influence either directly or indirectly. Research 

Hinebaugh Denish, et.al stated that the organizational structure as 

a determining factor (critical determinant) in the performance of 

the organization (http://www.nctr.usf.edu, down loaded, Nov. 

15th 2003). Research conducted by Keith Simmonds (2003) who 

examined the relationship between organizational structure with 

the performance of the transit agency in Florida concluded that 

the structure of the organization has a significant relationship by 

placing 8 of 10 performance indicators of the success of the 

transit agency. 

      In order to find out whether municipality has demonstrated 

optimal performance after the institutional arrangement is 

certainly not an easy task, given the many aspects that are 

directly or indirectly related to the performance of services. 

Nevertheless, given the limitations of this research, the problem 

to be studied is limited to variable organizational structure and its 

influence on commitment. 

      Of the three variables of the study, some fundamental 

questions are identified as follows: Is the change in the 

S  
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institutional structure of the District/Municipal give significant 

meaning to the commitment and service performance. 

      According to Cohen, bureaucratic reform can be explained by 

the structural approach, while Lee saw it from the aspect of 

behavior (Turner and Hulme ,1997:6 - 7). Each approach has its 

weaknesses and strengths. Structural approach weaknesses lies in 

the static nature of the organization dogmas. Meanwhile, the 

disadvantage for receiving a stream of behavioral traits common 

in organizational behavior theory without being able to 

operationalize this behavior into the organization, as stated by 

Pye in Leemans                ( ... , 243 ) ' strangely enough, the 

overwhelming burden of behavioral studies or institutions and 

organization has been in trying to explain how the individual 

adapt his behavior when he joins or acts within an established 

institution and we have done almost nothing on the problem of 

how behavior can create (or change) an institution in the first 

instance". 

      In behavioral term, changes in behavior are likely to be 

individual and in small groups, not in the broad context by 

looking at the organization as a holistic entity. So it can be said 

to be a micro level. Meanwhile, the structuralism approach see 

the organization in a macro perspective, the organization as a 

whole to look at all aspects relating to each other in the 

organization at both the organizational level below it, or at the 

same level, and the vertical organization. However, in the 

renewal of the bureaucracy, both approaches are complementary. 

Structural approach will succeed if accompanied by efforts to 

influence the behavior of the members and groups within the 

organization , as it becomes focus of the behavioral approach. 

Khan illustrated bureaucratic reform as changes in bureaucratic 

practices, behavior, and structure. Turner and Hulme mentioned 

as bureaucratic updates include updates in the structure, 

functions, processes, and administrative procedures (1997:106). 

By Thoha (1998 : 117-119 ) bureaucratic reform includes three 

things: (1) leadership, (2) institutional, and (3) the system of 

public administration. 

 

II. ORGANIZATIONAL  CHANGES  

      Internal and external environment changes very rapidly 

causing the organization to be well-adjusted self-organization. 

Change or die (Clarke, 1999:1) is challenging the premise that all 

actors in order to master organizational change, anticipate and 

take strategic action if his organization would survive. In this 

case Arun Maria, Peter Scott and Morgan (1997) offers 

organizations that have high levels of acceleration (accelerating 

organization), the organization that is skilled and nimble to 

change with proper vision. Pasmore (1994 ) described it as a 

flexible organization with a focus on the individual flexibility, 

the flexibility of technology, work flexibility, versatility and 

flexibility of thought leadership. 

      The meant of change management refers to the alignment of 

the four principal components of the organization, ie strategy, 

structure, systems, and processes of the organization as stated by 

Whalter (1997) is the process of aligning the organization with 

people and culture change in business strategy, organizational 

structure, systems, and properly executed process. While Berger 

and Sikora (1994:7) defines it as a process alignment an ongoing 

organization with its market and continues to do so with a more 

responsive than its competitors. Alignment is defined as the 

continuous synchronization of the four basic key management 

levers, namely: strategy, structure, culture, and incentives. 

      Broadly speaking, there are two main aspects that must be 

considered in the practice of change management ie the human 

aspect and the outside of human aspect. Galpin (1996) describes 

two aspects of change management as that outside the human 

aspect (the hard side) which include improved operational 

procedures, restructuring, manufacturing processes, quality 

management, financial processes and administrative efficiency. 

While the human aspect (soft side) is set the need for change, 

developing a vision of where changes should be directed, 

establishing a team infrastructure changes, integrating 

organizational culture with recommended changes, develop 

leadership qualities change, formulate specific goals, devise 

effective tool for change, collate feedback mechanism and to 

develop compensation system. 

 

III. ORGANIZATIONAL COMMITMENT 

      Organizational commitment is an increasingly important 

aspect and reckoned as one of the variables in explaining the 

behavior associated with the job because it would have 

implications on organizational performance. So important that, to 

the extent that some organizations incorporate bold commitment 

as one of the requirements for holding a position / positions 

offered in work. Unfortunately, although this is very common but 

not uncommon employers and employees still do not understand 

the meaning of commitment seriously. Yet this understanding is 

essential in order to create a conducive working conditions so 

that the company can be run efficiently and effectively. In order 

to understand what exactly an individual 's commitment to the 

organization / company, what is the impact if the commitment is 

not obtained and why it needs to be understood. 

      The definition of organizational commitment by Porter et al 

(McNeese - Smith, 2001: 174 ) is "Strength is involved in the 

identification of a person with the purpose and values of the 

organization". Organizational commitment can also be 

interpreted as a strong desire to maintain membership in the 

organization, and consciousness to carry out the efforts that have 

been taken into account for the benefit of organization. Arnold et 

al., (Bartlett, 2001 : 336) argues that organizational commitment 

shows" the power of love and affection in which he was one of 

the organization's work". Organizational commitment consists of 

the elements: loyalty to the organization, commitment to the 

work group, supervisor, job, career and employee unions. 

Organizational commitment reflects the dedication and loyalty to 

the organization. 

      Porter (Mowday., et al., 1982:27) defines organizational 

commitment as the relative strength of an individual identifying 

himself into the part of the organization's involvement. It can be 

characterized by three things: 

      1. Acceptance of the values and goals of the organization. 

      2. Readiness and willingness to strive in earnest on behalf of 

the organization. 

      3. The desire to maintain membership in the organization 

(being part of the organization). 

      Meanwhile, Richard M. Steers defines organizational 

commitment as a sense of identification (confidence in the values 
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of the organization), involvement (willingness to try my best in 

the interests of the organization) and loyalty (the desire to remain 

a member of the organization concerned) is expressed by an 

employee of the organization. Steers believes that organizational 

commitment is a condition in which the employees are very 

interested in the goals, values, and goals of the organization. 

Commitment to the organization means more than just a formal 

membership, because it includes organizations like the attitude 

and willingness to seek a high level of effort for the organization 

for the achievement of goals. Based on this definition, the 

elements included organizational commitment of loyalty to the 

organization, involvement in work, and identification of value 

organizational goals. 

      Briefly on some of the core definition of organizational 

commitment above some experts have almost the same emphasis 

on the individual (employee) to identify themselves with the 

values, rules, and goals of the organization. In addition, 

organizational commitment as it implies something more than 

mere passive loyalty to the organization, in other words implies 

organizational commitment employee relationship with the 

company or organization is active. Because employees who 

demonstrate a high commitment to have the desire to give power 

and responsibility in supporting the welfare and success of the 

organization where she worked. 

 

Type of Commitment 

      Allen and Meyer (in Dunham, et al 1994: 370) distinguish 

organizational commitment into three components of affective, 

normative and continuance. 

1. Affective component deals with the emotional, the 

identification and involvement of employees in an 

organization. 

2. Normative component of an employee's feelings of 

obligation that he has to give to the organization. 

3. Continuance component means a component based on 

employee perceptions about the losses he would face if 

he left the organization. 

 

      Meyer and Allen argue that each component has a different 

basis. Employees with high affective component, still joined the 

organization because of the desire to remain a member of the 

organization. Meanwhile employees with high continuance 

component, still joined the organization because they require the 

organization. Employees who have a high normative component, 

remains a member of the organization as a brand should do. Each 

employee has a base and a different behavior based on its 

organizational commitment. Employees who have a basic 

affective organizational commitment have different behavior 

with employees based on continuance. Employees who wish to 

become members will have the desire to use the business in 

accordance with organizational goals. Instead, they were forced 

to become members will avoid financial losses and other losses, 

so it may be that not only do a maximum effort. Meanwhile, the 

normative component that develops as a result of socialization 

experiences, depending on the extent to which an employee 

liabilities held feelings. Normative components induce a feeling 

of obligation on employees to give Balaan for what he has 

received from the organization. 

      Organizational commitment from Mowday, Porter and Steers 

better known as attitudes towards the organization. 

Organizational commitment has two components, namely the 

attitude and the will to act, attitude include: 

1. Identification with the organization of acceptance 

of organizational goals, where acceptance is the 

basis of organizational commitment. Identify 

employees looked through organization discretion 

approve attitudes, personal values and the similarity 

values of the organization, a sense of pride to be 

part of the organization. 

2. Involvement of appropriate roles and 

responsibilities in the organization of work. 

Employees who have a high commitment will 

accept almost any job duties and responsibilities 

assigned to it. 

3. Warmth, affection and loyalty to the organization is 

an evaluation of the commitment, as well as the 

emotional bonding and attachment between the 

organization and its employees. Employees with a 

high commitment to feel the loyalty and sense of 

belonging to organization. 

 

While that includes the willing to act is: 

1. Willingness to show business . This is evident through 

the willingness to work beyond what is expected so that 

the organization can move forward. Employees with 

high commitment, follow the fate of the organization. 

2. Desire to remain in the organization. On employees who 

have high commitment, just a few reasons to get out of 

the organization and a desire to join an organization that 

has been chosen for a long time. 

 

      So someone who has a high commitment to the organization 

will have identification, earnestly engaged in staffing and no 

loyalty and affection positively to the organization. Besides 

attempting to perform the behavior towards organizational goals 

and desire to remain with the organization to join the long 

periods of time. 

 

Service Performance 

      Quality of service has become one of the important issues in 

the provision of public services in Indonesia. Bad impression of 

public services have always been attached to the image of the 

service provider institutions in Indonesia. During this public 

service is always synonymous with inaction, injustice, and high 

cost. Not to mention the ethics case where the behavior of service 

providers who are not officers expressive and reflect the spirit of 

good service. Quality of care itself is defined as a dynamic state 

associated with products, services, people, processes and 

environments that meet or exceed expectations (Goetsch & 

Davis, 2002). Therefore the quality of service associated with the 

fulfillment of the expectations or needs of the customer. 

      Assessment of the quality of service can be viewed from 

several different viewpoints (Evans & Lindsay, 1997), for 

example in terms of: 

      1. Product -Based, where quality of service is defined as a 

specific function, with different measurement variables on 

product characteristics. 
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      2. User -Based, in which quality of care is the degree of 

conformity with the services desired by the customer. 

      3. Value Based, usefulness or satisfaction associated with the 

above price. 

 

      The quality of these services can be seen when done 

definition about some kind of gap associated with customer 

expectations, perceptions of management, quality of service, 

provision of services, external communications, and what is 

perceived by the customer. While Seithalm suggested by the 

presence of 5 dimensions relating to quality, namely: 1). 

Tangible Customer needs are focused on the appearance of the 

goods / services. This may include physical facilities, equipment, 

personnel and facilities communication appearance,  2). The 

fulfillment of the promise of immediate reliability and 

satisfactory service of the organization are accurate and reliable. 

Therefore, a reliable quality expectations of every customer; 3 ). 

Responsiveness is the desire to provide rapid and responsive 

service. Responsiveness affects the quality of service expected 

by customers such as long waits etc.; 4). Security assurance to 

customers that include the ability, courtesy and trustworthiness 

of customers. It can achieved when the competence and ability of 

the organization; 5). Empathy is the ease, sincerity and full 

attention to having good communication and understanding of 

customers' needs. 

IV. METHODS  

Research Methods 

      In this study the restructuring of regional organizations that 

implemented by the Government of Makassar were analyzed 

through the changes in the dimensions of organizational structure 

consisting of complexity, formalization and centralization. While 

the service performance is measured using Seithalm theory 

suggests that there are 5 dimensions Tangible, Reliability, 

Responsiveness, Assurance and Empathy. 

      This study used a survey method with the quantitative and 

qualitative analysis to see how much influence among variables. 

Survey research is research that takes a sample of a population, 

and using a questionnaire as the main data collection tool 

(Sangarimbun, 1995:1). However, in order to refine the analysis, 

it is possible to search the data used qualitative data. 

 

Unit of Analysis and Data Sources 

      The focus of this study is the change in the organization and 

performance of the public service. In other words, the unit of 

analysis at the level of the organization, the organization of the 

region. While the unit of observation as a source of research data 

is the employee area, the Head of Department / Office that 

handles licensing, public service users, especially on services that 

relate directly to aspects of licensing. 

 

Research Hypothesis 
      Allegedly there is influence between organizational structure 

with employee commitment, or the higher the score, the higher 

the organizational structure of employee commitment, Similarly 

to the performance of services. 

V. RESULTS AND DISCUSSION 

      Influence of restructuring with regional organizational 

commitment of Makassar City. 

      Influence of restructuring with regional organizational 

commitment in Makassar area can be seen in the following table: 

 

Table  1. Restructuring Commitment relationship with the 

regional organization in Makassar 

 

Variables 
Regression 

coefficient  

Beta 

coefficient  
Sign.t Conclusion  

Constanta 20,890  0,000  

Restructuring 

(X1) 

0,756 0,690 0,000 Significant 

positive 

influence  

Dependent Variable: organizational commitment 

 

Table 2. Correlation between restructuring Variables 

component with organizational  commitment. 

 

Variable Affective Continuance Normative 

 

Differentiation  .203 .297 .716 

Formalization .369 .373 .661 

Centralization .180 .268 .405 

 

      Based on these tables show that the restructuring related to 

organizational commitment. This is evident from the significance 

of t = 0.00 is much smaller than the value of α = 0.05, with a 

strong positive relationship significant levels (approaching +1) of 

0.690. Thus the hypothesis is proven. 

Restructuring highly correlated with organizational commitment. 

This is evident from the magnitude of the relationship 

differentiation toward normative aspect of 0.716. Environmental 

factors strongly support the work of the organization for 

individuals in achieving good performance. Environmental 

factors, among others,  the organization is a clear job descriptions 

and adequate authority. However, the results of the study showed 

no such thing, poor differentiation conditions make normative 

aspect too bad. In the aspect of commitment, very supportive 

components are aspects of the formalization, where the presence 

of clear job descriptions for employees will form a strong 

commitment to self- employees, one of them to keep working in 

the organization and employee feelings about the obligations and 

responsibilities that he has to give to the organization. This is in 

line with that said Greg J. Richard Hackman R.Oldham and that 

the behavior of individuals and groups within an organization is 

strongly influenced by the work they perform. The work itself 

provide a strong stimulus for the behavior of individuals. 
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      Influence of Organizational Restructuring on Service 

Performance 

 

      Effect of restructuring on the performance of the service area 

of Makassar can be seen in the following tables: 

 

Table  3. Influence of Organizational Restructuring on the 

Performance of Local Government Services in Makassar. 

 

Variables 
Regression 

coefficient  

Beta 

coefficient  
Sign.t Conclusion  

Constanta 9.817  .000  

Restructuring 

(X1) 

.348 0.724 0.000 Significant 

positive 

influence 

Dependent Variable: Service performances  

 

Table 4. Effect between the Restructuring Variable Component  on Service Performance 

 

Variable Tangible Reliability Responsiveness Assurance Empathy 

Differentiation  .201 .562 .621 .263 .395 

Formalization .104 .321 .493 .434 .324 

Centralization .122 .311 .380 .335 .473 

 

      Based on these tables show that the restructuring effect on 

service performance. This is evident from the significance of t = 

0.00 is much smaller than the value of α = 0.05, with a strong 

positive relationship significant levels (approaching +1) of 0.724. 

Hypothesis is proven. 

      Restructuring components that most affect the performance 

of the service is very influential on differentiation responsiveness 

of 0,621. While to restructure variable where the variable sub 

visible differentiation belonging to the least influential. Poor 

differentiation makes the division of labor is less clear, causing 

employees to provide services that were deemed to be less rapid,  

as well as demonstrate that commitment affect the performance 

variables. This is evident from the significance of t = 0.00 is 

much smaller than the value of α = 0.05, with a strong positive 

relationship significant levels (approaching +1) of 0,683. 

      Meanwhile, to see the effect commitment to service 

performance can be seen on the following tables: 

 

 

Table  5.  Effect of Organizational Commitment on Service Performance of the Region in Makassar 

 

Variable 
Regression 

coefficient  

Beta 

coefficient 
t-value Sign.t conclusion 

Constanta 10.213  5.321 .000  

Commitment 

(X2) 
.300 

 

.683 
9.809 .000 

Significant 

positive influence 

Dependent Variable: Service performance 

 

Table 6. Correlation between Variables Component Organizational Commitment to Service Performance 

 

Variable Tangible Reliability Responsiveness Assurance Empathy 

Affective .060 .252 .265 .383 .177 

Continuance .113 .207 .390 .357 .097 

Normative .310 .515 .665 .526 .287 

 

      Based on these tables show that the commitment have effects 

on performance variables. This is proven from the significance of 

t = 0.00 is much smaller than the value of α = 0.05, with a strong 

positive relationship significant levels (approaching +1) of 0,683. 

Strong link between commitment and service performance due to 

the willingness and readiness of employees in the organization to 

be empowered to accept the challenges and responsibilities. 

Therefore, employee commitment is the emphasis on the 

performance of the employees and the success of an 

organization, components normative effect on responsiveness. 

 

 

 

 

VI. CONCLUSION 

      1. The results showed that the process of structuring 

organizational structure of Makassar City Government under 

Regulation No. 8 of 2003 and PP . 41 of 2007 has gone well, as 

shown by the results of the analysis of secondary data analysis 

through the study of the dimensions of organizational structure 

are complexity, formalization and centralization. 

      2.   Restructuring significantly effect on employee 

commitment to the category of very influential, as well as the 

performance of services. This suggests that the restructuring will 

better the commitment and service performance. 
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Suggestions 

 

a) In order to restructure the region organization of the 

Makssar City, evaluation needs to be done periodically 

to the activities of the internal organization of the 

overall system in terms of commitment and effort to 

improve service performance. 

b) Increase employee commitment through improved 

organizational culture that can foster an attitude oriented 

to the improvement of public service and understanding 

of the demands of employees in accordance with the 

duties and functions. 
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 Abstract- Two bacteria were isolated from anoxic denitrifying 

reactor for treatment of domestic wastewater. The analysis of the 

16S rDNA gene sequences showed that the isolated strains were 

affiliated with Bacillus cereus and Bacillus tequilensis. 

Denitrification was compared between Bacillus cereus and 

Bacillus tequilensis in this study. Two bacilli were able to 

denitrify and Bacillus cereus was more efficient than Bacillus 

tequilensis. Bacillus cereus reduced 80% of high amount of 

nitrate; however, Bacillus tequilensis could reduce 37.4% of 

nitrate. These heterotrophic bacteria are able to eliminate organic 

matter with the same trend reducing 74.5% for Bacillus 

tequilensis and 70.2% for Bacillus cereus.  

 

 Index Terms- Denitrification, Bacillus cereus, Bacillus 

tequilensis, 16S rRNA gene. 

 

I. INTRODUCTION 

enitrification is a respiratory process that couples electron 

transport phosphorylation with sequential reduction of nitrate 

to nitrogen through the intermediates nitrite, nitric oxide, and 

nitrous oxide (Delong et al. 2013). Biological denitrification is 

normally conducted by facultative anaerobes which are in 

essential need for some food and energy sources which are 

organic or inorganic (Cast and Flora, 1998; Rijn et al., 2006). 

This fact classifies denitrifiers into two main groups of 

heterotrophs and autotrophs. Heterotrophic denitrifiers use 

various organic carbons, such as methanol, acetate, or glucose 

that can serve as electron donors and carbon sources for growth. 

The beneficial aspects of denitrification include control or 

bioremediation of NO3
-
 contaminated waters, which can cause 

eutrophication. However, nitrate has also been linked to stomach, 

cancer (Yang et al., 2007; Bouchard et al., 1992), and blue baby 

syndrome (Comly 1987). Denitrifiers may play an important part 

in the breakdown of various hydrocarbon compounds. Thus, 

biological denitrification constitutes an important way to reduce 

nitrogen oxides and organic matter in environment. 

Mostly Bacteria, and a few Archaea, constitute the vast majority 

of organisms capable of denitrification. A number of fungal 

isolates carry out reduction of nitrate to N2O, but the contribution 

of this reduction to cell growth is variable (Kim et al., 2009; 

Nakanishi et al., 2010). Some multicellular eukaryotes carry out 

denitrification (Risgaard-Petersen et al. 2006). Inspite of the fact 

that several Gram-positive bacteria are denitrifiers (Zumft, 1997; 

Manachini et al., 2000; Suharti & de Vries, 2005), the basics on 

denitrification within this group are understudied and they are 

notoriously overlooked in community analysis of denitrifiers in 

the environment because they are not targeted by the available 

PCR primers designed for denitrification genes (Throbäck et al., 

2004). Verbaendert et al. (2011) have studied the denitrification 

of a large collection of Bacillus strains and suggested that 

denitrification occurred in nearly half of the analysed strains. 

More recently, a variety of bacilli were tested for gas production 

under denitrifying conditions and found to be complete 

denitrifiers (Jones et al., 2011). Genome sequencing has revealed 

the potential for partial denitrification in some Bacillus species. 

For example, qNor is present in Bacillus tusciae strain DSM2912 

and some Bacillus licheniformis strains, but these are their only 

denitrification enzymes (Delong et al. 2013).  

In order to check the denitrification potential in anoxic 

denitrifying reactor, we isolated two cultures and compared their 

denitrification patterns to eliminate organic matter, reduction of 

nitrates and nitrites. The isolates were Bacillus cereus and 

Bacillus tequilensis, both isolated from biofilm of anoxic 

denitrifying reactor. Bacillus cereus and Bacillus tequilensis are 

known to be denitrifiers (Gaston et al., 2006; Verbaendert et al., 

2011). 

 

II. MATERIALS AND METHODS  

II.1. Identification of denitrifying strains 

 Isolates ADR1 and ADR2 were isolated from an anoxic 

denitrifying reactor treatment of domestic wastewater on nitrate–

sucrose-agar (NSA) plates. Total DNA was extracted as 

described by Pitcher et al. (1989). The isolates were identified by 

molecular methods which consist to amplify the 16S rRNA gene 

of the strains by PCR and to determine 16S rDNA sequence by 

direct sequencing. The PCR amplification was performed with 

the primers pA (AGAGTTTGATCCTGGCTCAG) and pH 

(AAGGAGGTGATCCAGCCGCA) designed by Edwards et al. 

(1989) and used by other (McLaughlin et al., 2002). PCR 

amplification conditions were 95°C for 5 min followed by 30 

cycles of 95°C for 40 s, 55°C for 1min, and 72°C for 2 min and a 

final 10-min extension step at 72°C. Sequencing of the PCR 

amplicon was done in ABI PRISM 3130XL Genetic Analyzer 

(Applied Biosystems) using the POP-7 polymer and ABI PRISM 

Genetic Analyzer Data Collection and ABI PRISM Genetic 

Analyzer Sequencing Analysis software.16S rRNA gene was 

compared with those available in EMBL database 

(https://www.ebi.ac.uk/Tools/sss/ncbiblast/nucleotide.html) 

using BlASTN. Reference and isolates sequences were aligned 

D 
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with SINA (Pruesse et al., 2012) and then imported in MEGA 5.1 

(Tamura et al., 2011). Phylogenetic tree was constructed by 

maximum likelihood. 

 

 

II.2. Denitrification studies of the isolates 

Denitrification experiments were performed in the medium, 

modified from Vossoughi et al. (1982), with the following 

composition (per liter of distilled water): FeSO4·7H2O 0.002g, 

CuSO4·5H20 0.02 g, ZnSO4·7H2O 0.02 g, MnSO4·H2O 0.12 g, 

MgSO4 0.8 g, CaCl2·2H2O 0.04 g, K2HPO4 3.2 g, yeast extract 

0.3g, KNO3 4.7g, sucrose 3g, at pH 7.5. The isolates were grown 

in nutrient broth for 24 h and centrifuged at 10.000 rpm for 7 

min. The cell pellet was washed twice with Nacl 0.9% and 

resuspended in Nacl 0.9% with absorbance of 1.0 at 620 nm for 

isolates and 25 ml of this was inoculated in 250 ml Erlenmeyer 

flasks containing 250 ml of the medium. The flasks were 

incubated at 30°C under static conditions up to 6 days by 

sampling at an interval of every 24 h for estimating growth, 

nitrate, nitrite and organic matter. 

 

II.3. Analytical methods  

Chemical oxygen demand (COD), nitrate and nitrite were 

estimated according to the standard methods for the examination 

of water and wastewater (APHA, 1995). Bacterial growth was 

estimated by dry cell weight (DCW) measured by drying the 

cells at 105 °C to constant weight for 12 hrs.  

      III. RESULTS 

III.1. Characterization of the isolates 

The two cultures under study, ADR1 and ADR2, were isolated 

from the anoxic denitrifying reactor for domestic wastewater 

treatment in nitrate-sucrose-agar. The isolates were subjected to 

16S rRNA gene sequence analysis. A species level match is 

based on a similarity greater than or equal to 99% (Drancourt et 

al., 2000). 

 

Table I: Determination of denitrifying isolates by partial 16S 

rRNA gene sequence similarity 

 Isolate ADR1 Isolate ADR2 

Similar species Bacillus cereus Bacillus tequilensis 

Accession No. KF484678 JX315319 

% Similarity 99 99 

 

Isolate ADR1 was observed to be gram-positive bacilli, and 

BLAST results of partial 16S rRNA gene showed 99% identity 

with Bacillus cereus; Isolate ADR2 Gram-positive bacilli, 

showed 99% similarity with Bacillus tequilensis with partial 16S 

rRNA gene sequence (Table I). Phylogenetic positions of isolates 

are shown in (Figure 1), where the isolates ADR1 and ADR2 

clustered with Bacillus cereus and Bacillus tequilensis, 

respectively. 

 Isolate ADR1

 Bacillus cereus N24-2 (KF484678.1)

 Bacillus cereus BS2 (KF478239.1)

 Bacillus cereus ESB15 (KF381350.1)

 Bacillus cereus YLB-P5 (KF376341.1)

 Bacillus cereus ASB3 (KF364490.1)

 Bacillus cereus K2-BCTE/2013 (KF048029.1)

 Bacillus cereus KtRA5-113 (KF032684.1)

 Bacillus cereus ATCC 27877 (Z84581.1)

 Bacillus cereus ATCC 14893 (GQ911551.1)

 Bacillus tequilensis 10b (HQ223107.1)

 Isolate ADR2

 Bacillus tequilensis SCSGAB0139 (JX315319.1)

 Bacillus tequilensis SCSGAB0078 (JX315303.1)

 Bacillus tequilensis SCSGAB0028 (JX315296.1)

 Bacillus tequilensis km16 (JF411303.1)

 Pseudomonas denitrificans (AB021419.1)

65

99

100

90

0.05  
 

Figure 1: Phylogenetic tree constructed by neighbor-joining method showing position of the isolates with other related cultures. 

Bootstrap analysis of 10000 resampling by maximum-likelihood method was used to reconstruct tree. Parenthesis contains the 

accession number of the cultures. Pseudomonas denitrificans (AB021419) was used as an outgroup. 
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III.2. Denitrification Pattern of the isolates 

The nitrate reduction and nitrite accumulation of both isolates 

were monitored in batch mode up to 6 days in 250-mL 

Erlenmeyer flasks under static condition. Nitrate was reduced to 

7.5 mM from 36.96 mM in 6 days by Bacillus cereus (80%). 

Bacillus tequilensis could reduce nitrate from 36.96 mM to 23.14 

mM (37.4%) (Figure 1a). The nitrate is reduced to nitrogenous 

oxides by isolates that use nitrate instead of oxygen as electron 

acceptors and organic matter as carbon and energy source. This 

fact is confirmed in our results when the COD removal by 

Bacillus cereus and Bacillus tequilensis followed the same trend 

and organic matter decreased from 6040 mg/l to 1800 mg/l 

(70.2%) by Bacillus cereus and from 6040 mg/l to 1540 mg/l 

(74.5%) by Bacillus tequilensis (Figure 2d). The nitrites resulted 

of the reduction of nitrate reached 294 mM for isolate ADR1 and 

then it decreased until 28.82 mM, however, the nitrites produced 

by isolate ADR2 concentration reached 161.14 mM at the 

beginning of the study and decreased until 2.76 mM (Figure 2b). 

These results are in accordance with those of nitrate reduction. 

We observed that Bacillus tequilensis is less efficient in nitrate 

reduction and thus produced a little amount of nitrites. Despite 

the facts that isolate ADR1 could denitrify more than isolate 

ADR2. The growth of the second species is more important, this 

result is showed in (Figure 2c) where the biomass expressed as 

dry cell weight per liter in (DCW/l).  

 

 

 

 

 
 

 

 

Figure 2: Denitrification pattern of the isolates ADR1 and ADR2. (a) nitrate consumption, (b) nitrite accumulation, (c) Growth, (d) 

Organic matter (COD). 

      IV. DISCUSSION 

Based on 16S rRNA gene sequencing isolates were affiliated 

with Firmicutes. The ability to denitrify has been identified in 

taxonomically diverse bacteria, including members of the 

Aquificae, Deinococcus-Thermus, Firmicutes, Actinobacteria, 

Bacteroides, and Proteobacteria phyla (Zumft 1997). Isolate 

ADR1 was related to Bacillus cereus. Bacillus cereus is a 

heterotrophic bacterium able to degrade organic matter under 

nitrate reducing conditions. Dou et al. (2010) reported that 

Bacillus cereus could transform benzene to phenol and benzoate, 

and then used phenol and benzoate as carbon and energy source. 

Also, Zhao et al (2009) used the denitrifying Bacillus cereus to 

remove nitrogen and organic matter from reclaimed wastewater 

used as landscape water. Bacillus cereus is most likely involved 

in biogeochemical nutrient cycling, as it produces a wide range 

of extracellular enzymes and can grow on decaying organic 

matter (Borsodi et al. 2005). Bacillus tequilensis could reduce 

nitrate to nitrogen, thus this species is a true denitrifier (Gatson et 

al. 2006). As reported by Das et al. (2014), Bacillus tequilensis 
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was chemoorganotrophic and could use hydrocarbons as sole 

carbon source.  

Despite the fact that diverse denitrifiers have similar 

denitrification apparatus, each organisms have own activity. In 

this study, we compared the denitrification of two bacilli, ADR1 

and ADR2, isolated from a denitrifying reactor and identified as 

Bacillus cereus and Bacillus tequilensis. The nitrate reduction 

rate is higher in Bacillus cereus. However, two isolates have 

nitrite accumulation. Carlson and Ingraham (1983) revealed 

different patterns of denitrification between Pseudomonas 

aeruginosa and Pseudomonas stutzeri. Betlach and Tiedje 

(1981), showed that transit nitrite accumulation in Alcaligenes 

sp. and Pseudomonas fluorescens was due to the differences in 

the reduction rates of nitrate and nitrite. The growth estimated by 

dry cell weight is more important in Bacillus tequilensis than 

Bacillus cereus. Otherwise, the increase of cell number leading 

to enhance the quantity of biomass and the sludge in the system 

of wastewater. Thus, Bacillus cereus is more efficient because 

this strain reduces more amount of nitrate than Bacillus 

tequilensis and produces less sludge.  

  V. CONCLUSION 

 

The above results showed that isolates ADR1 and ADR2 isolated 

from denitrifying reactor were identified as Bacillus cereus and 

Bacillus tequilensis. The experimental results showed that 

Bacillus cereus could reduce 29.46 mM of nitrate and degrade 

4240 mg/l of organic matter within 6 days. However, Bacillus 

tequilensis is less efficient and could reduce 13.82 mM of nitrate 

and 4500mg/l of organic matter. In addition, Bacillus cereus 

produces less biomass avoiding clogging of wastewater treatment 

system. These results concerning Bacillus cereus showed that the 

isolated bacterium could potentially remediate wastewater with 

high level of nitrate and organic matter. 
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Abstract- Social marketing seeks to develop and integrate 

marketing concepts with other approaches to influence behaviors 

that benefit individuals and communities for the greater social 

good. It seeks to integrate research, best practice, theory, 

audience and partnership insight, to inform the delivery of 

competition sensitive and segmented social change programs that 

are effective, efficient, and equitable and sustainability. Although 

"social marketing" is sometimes seen only as using standard 

commercial marketing practices to achieve non-commercial 

goals, this is an oversimplification. The primary aim of social 

marketing is "social good", while in "commercial marketing" the 

aim is primarily "financial". This does not mean that commercial 

marketers cannot contribute to achievement of social good. 

Social marketing is a new approach to traditional marketing. It 

enables companies to fulfill their existing marketing needs (to 

produce the right goods, at the right time, in the right place, at the 

right price) while tackling social issues relevant to the company 

and its brands. Social marketing means that corporate investment 

will not only support communities, but also help to achieve key 

business objectives. But social marketing faces distinctive 

obstacles, which are not faced by commercial marketing, with 

regard to the ends it seeks, the rationale it offers for achieving 

those ends, and the effects it may have on its targets. The more 

social marketing attempts to address these obstacles, the more its 

nature as a form of social activism becomes apparent. 

Nevertheless, these are special obstacles social marketing needs 

to confront. The important obstacles are managing reputation, 

Delivering customer service, and Acquiring new customers, 

increasing sales from existing customers, increasing engagement 

with brand, harnessing insights (Analytics, ROI measurement 

and learning about brand preferences). 

 

Index Terms- Traditional marketing, Social marketing, 

obstacles, new customers 

 

I. INTRODUCTION 

ocial marketing is the application of marketing technologies 

developed in the commercial sector to the solution of social 

problems and it involves “the analysis, planning, execution and 

evaluation of programmes designed to influence the voluntary 

behavior of target audiences to improve their personal welfare 

and that of society”. Social Marketing is social change in a 

planning and action framework, utilizing communication 

technology and marketing skills. Social marketing had dual 

origins in the late 1960s – real world family planning 

applications on the practical side and intellectual ferment in the 

“broadening” academic movement emanating from the 

Northwestern marketing group. The decades since have seen 

ever-widening applications, rethinking of fundamental 

propositions and a recognition that downstream targets – those 

exhibiting problematic behaviors – often need opportunities and 

abilities to act. The latter require attention to what are termed 

upstream targets of social marketing campaigns. 

 

       Social marketing seeks to develop and integrate marketing 

concepts with other approaches to influence behaviors that 

benefit individuals and communities for the greater social good. 

It seeks to integrate research, best practice, theory, audience and 

partnership insight, to inform the delivery of competition 

sensitive and segmented social change programs that are 

effective, efficient, equitable and sustainable.  

       Although "social marketing" is sometimes seen only as using 

standard commercial marketing practices to achieve non-

commercial goals, this is an oversimplification. The primary aim 

of social marketing is "social good", while in "commercial 

marketing" the aim is primarily "financial". This does not mean 

that commercial marketers cannot contribute to achievement of 

social good. Increasingly, social marketing is being described as 

having "two parents"—a "social parent", including social science 

and social policy approaches, and a "marketing parent", 

including commercial and public sector marketing approaches. 

       Social marketing theory and practice has been progressed in 

several countries such as the US, Canada, Australia, New 

Zealand and the UK, and in the latter a number of key 

government policy papers have adopted a strategic social 

marketing approach. Publications such as "Choosing Health" in 

2004, "It's our health!" in 2006 and "Health Challenge England" 

in 2006, represent steps to achieve a strategic and operational use 

of social marketing. In India, AIDS controlling programs are 

largely using social marketing and social workers are largely 

working for it. Most of the social workers are professionally 

trained for this task. 

       Other social marketing can be aimed at products deemed, at 

least by proponents, as socially unacceptable. One of the most 

notable is People for the Ethical Treatment of Animals (PETA) 

which for many years has waged social marketing campaigns 

against the use of natural fur products. The campaigns' efficacy 

has been subject to dispute. Social marketing uses the benefits of 

doing social good to secure and maintain customer engagement. 

In social marketing the distinguishing feature is therefore its 

"primary focus on social good, and it is not a secondary outcome. 

Not all public sector and not-for-profit marketing is social 

marketing. 

       Public sector bodies can use standard marketing approaches 

to improve the promotion of their relevant services and 

organizational aims. This can be very important but should not 

be confused with social marketing where the focus is on 

achieving specific behavioral goals with specific audiences in 

relation to topics relevant to social good (e.g., health, 

sustainability, recycling, etc.). For example, a 3-month marketing 

S  
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campaign to encourage people to get a H1N1 vaccine is more 

tactical in nature and should not be considered social marketing. 

A campaign that promotes and reminds people to get regular 

check-ups and all of their vaccinations when they're supposed to 

encourages a long-term behavior change that benefits society. It 

can therefore be considered social marketing. 

       Social marketing should not be confused with the societal 

marketing concept which was a forerunner of sustainable 

marketing in integrating issues of social responsibility into 

commercial marketing strategies. In contrast to that, social 

marketing uses commercial marketing theories, tools and 

techniques to social issues. Social marketing applies a "customer 

oriented" approach and uses the concepts and tools used by 

commercial marketers in pursuit of social goals like anti-smoking 

campaigns or fund raising for NGOs. 

 

Eight essential components of social marketing are; 

1. A consumer orientation to realize organizational (social) 

goals 

2. An emphasis on the voluntary exchanges of goods and 

services between providers and consumers 

3. Research in audience analysis and segmentation 

strategies 

4. The use of formative research in product and message 

design and the pretesting of these materials 

5. An analysis of distribution (or communication) channels 

6. Use of the marketing mix—using and blending product, 

price, place and promotion characteristics in 

intervention planning and implementation 

7. A process tracking system with both integrative and 

control functions 

8. A management process that involves problem analysis, 

planning, implementation and feedback functions 

 

       Social marketing is also being explored as a method for 

social innovation, a framework to increase the adoption of 

evidence-based practices among professionals and organizations, 

and as a core skill for public sector managers and social 

entrepreneurs. It is being viewed as an approach to design more 

effective, efficient, equitable and sustainable approaches to 

enhance social well-being that extends beyond individual 

behavior change to include creating positive shifts in social 

networks and social norms, businesses, markets and public 

policy.  

But social marketing faces distinctive obstacles, which are not 

faced by commercial marketing, with regard to the ends it seeks, 

the rationale it offers for achieving those ends, and the effects it 

may have on its targets. The more social marketing attempts to 

address these obstacles, the more its nature as a form of social 

activism becomes apparent. Nevertheless, these are special 

obstacles social marketing needs to confront. 

 

II. OBJECTIVES OF THE STUDY  

       The main objectives of this study were to identify the 

obstacles and opportunities of social marketing. 

III. METHODOLOGY AND DATABASE 

       The study is based on secondary data and which is collected 

from available published sources. 

 

IV. OBSTACLES OF SOCIAL MARKETING 

       Social marketing had dual origins in the late 1960s – real 

world family planning applications on the practical side and 

intellectual ferment in the “broadening” academic movement 

emanating from the Northwestern marketing group. The decades 

since have seen ever-widening applications, rethinking of 

fundamental propositions and a recognition that downstream 

targets – those exhibiting problematic behaviors – often need 

opportunities and abilities to act. The latter require attention to 

what are termed upstream targets of social marketing campaigns. 

The mainstreaming of social marketing in recent years has 

yielded a range of consumer research insights but has provoked 

rethinking of fundamental definitions of marketing that would be 

applicable across social and commercial settings. Several 

fundamental and practical research issues at the macro- and 

micro levels should occupy the field's attention in coming years. 

       Social marketing seeks to develop and integrate marketing 

concepts with other approaches to influence behaviors that 

benefit individuals and communities for the greater social good. 

It seeks to integrate research, best practice, theory, audience and 

partnership insight, to inform the delivery of competition 

sensitive and segmented social change programs that are 

effective, efficient, equitable and sustainable. Although social 

marketing is sometimes seen only as using standard commercial 

marketing practices to achieve non-commercial goals Social 

marketing is when marketing techniques are used to improve 

social well-being. This is done by changing the behavior or an 

attitude regarding a certain concept. “Social marketing is the 

application of commercial marketing technologies to the 

analysis, planning, execution and evaluation of programs 

designed to influence the voluntary behavior of target audiences 

in order to improve their personal welfare and that of society.  

  In general, social marketing is more difficult than 

conventional commercial marketing, requiring as much 

or more perseverance and greater ingenuity and 

imagination.  

 For market analysis, social marketers have much more 

difficulty accumulating valid, reliable, and relevant 

marketing data.  

 In the area of market segmentation, they often face 

pressures against segmentation, especially segmentation 

that leads to the ignoring of certain segments. Further, 

their target segments must often consist of those 

consumers who are most negatively predisposed to their 

offerings.  

 Comparable difficulties, which the authors delineate, are 

encountered in the other decision-making areas 

discussed.  
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“The important obstacles of social marketing are: 

 Generating Awareness and Driving Traffic 

       Many marketers face the challenge of not having a large 

enough volume of interested prospects, while some others just 

don't know which channels they should focus their efforts on for 

the highest return. 

 Targeting Effectively  
       Targeting is a key component of all aspects of marketing. To 

be more effective at targeting, one of the first things any 

marketer needs do is identify their buyer personas to determine 

who it is they should be marketing to. In order for someone to 

even consider listening to message or reading\ content, it has to 

offer some sort of value to them. It needs to fulfill a need or 

desire of theirs, probably to learn or understand something about 

concerned industry or alleviate a problem that such product aims 

to solve. And most importantly, it must make sure that message 

and the value providing are as relevant to audience as possible.   

It's not easy to pull this kind of alignment off. 

 Using Social Media to Generate Customers and 

Revenue  
       Social media was once a shiny new toy. But at first, many 

businesses hardly knew what to do in social media. They just 

knew they needed to be using it. That has all changed. Now most 

companies know there is real business value in social media 

marketing, but they don't know how to convert social 

engagement into dollars. It isn't enough to simply have a 

presence on social media -- there is a science to targeting, 

engaging, and nurturing with social networks that will allow 

building up a social following that use as a quality source of 

leads for business. 

 Keeping Up With Marketing Trends and Strategies 
       Marketing has gone through many transformations, 

especially in the last decade. Our marketing focus has shifted 

from print media to online media, and we have witnessed 

the decline of direct mail and cold calling. Because technology 

has introduced new tools that make our communication with 

potential customers more efficient and effective. Social media 

has risen as a dominant platform for two-way communication 

and feedback collection. These are only a few of the recent 

changes marketing has gone through, and every day, we're seeing 

more and more changes -- new technologies pop up, different 

strategies are developed, new trends emerge 

 Increasing and Proving ROI  
       With more and more advanced analytics tools available, 

marketers are being held to a higher standard. It's no longer 

enough to simply do marketing – it must be able to measure and 

understand the value of each of the efforts in terms of leads, 

customers, and revenue. 

 The behavior is always right 

       Social Marketing is a model of practice not a theory of 

behavior it has no way of critically assessing the client’s 

assumptions. Social Marketing almost invariably assumes the 

clients’ prescribed behavior or action is right, just, appropriate, 

and do-able. As a result campaigns are often based around 

remarkable shallow and simplistic behavioral prescriptions. 

 Context blindness 
       Social Marketing tends to neglect context. Context, as we 

discussed, is central to the adoptability of behaviors. It’s more 

than a cursory consideration of the 4 Ps: “product, price, place, 

promotion”. Instead the entire contextual system needs to be the 

subject of strategizing and modification, including physical 

infrastructure, service design, place design, management and 

regulatory systems. Getting these right is usually what makes or 

breaks a change program, as we’ve seen in tobacco control, road 

safety, pollution control and littering. 

 Crop spraying 

       Social Marketing, as almost universally understood and 

practiced, is about efficiency: the most people reached at the 

least cost per head. This inevitably leads to a focus on mass 

media advertising. This approach treats people as isolated 

individuals and sprays them from afar with messages the same 

way a crop duster sprays a crop of canola. 

 Claim creep 

       The “guru of marketing”, Philip Kotler, says “Good 

marketing is about setting up expectations and fulfilling them…” 

This assumption is continually reiterated in his thinking and it’s 

common in Social Marketing too. Marketing can set up 

expectations but it can’t fulfill them. Its products and behaviors 

that fulfill, or fail to fulfill, expectations. And it’s scientists and 

technical experts who design those products or behaviors, 
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whether they’re health boffins or agricultural scientists or 

whatever.  

  Theory fetish 

       It’s a fine thing to have our thinking expanded by 

psychological and change theories, but it’s another thing to 

arbitrarily impose a particular psychological theory on real 

people leading complicated lives in the real world. It’s quite 

common to see social marketing and health promotion programs 

introduced with a statement that “this program is based on the 

Transtheoretical Model” or the Health Belief Model or Social        

Learning Theory, or whatever.  

The theory of change that informs a program should come from 

one place only – the reality of people’s lives and it will be very 

different for every set and every setting and every moment in 

time. Generic theories and models can help us think better as 

change agents, but only by getting to know people face-to-face 

and listening intently to their stories can we begin to construct 

solutions to their needs. 

  Power blindness 

       Social Marketing campaigns tend to be one-sided exercises 

in power by government-employed professionals who decide 

what behaviors are wrong, what behaviors are right, who needs 

to change, and what they need to know. Only problem is: people 

HATE being given advice by strangers about how they should 

behave. Social Marketing doesn’t even begin to have answers for 

the waves of denial and resistance that are evoked by well 

meaning attempts to tell people how they should live their lives. 

  Individual focus 

       The focus of Social Marketing campaigns is the atomized 

individual. Yet community organization is one really effective 

method of achieving change. When change comes from a 

community’s own collective efforts it is likely to be more 

appropriate, more credible, and more sustained than when it 

comes from government. 
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V. CONCLUSION 

      Social marketing seeks to develop and integrate marketing 

concepts with other approaches to influence behaviors that 

benefit individuals and communities for the greater social good. 

It seeks to integrate research, best practice, theory, audience and 

partnership insight, to inform the delivery of competition 

sensitive and segmented social change programs that are 

effective, efficient, equitable and sustainable. Although social 

marketing is sometimes seen only as using standard commercial 

marketing practices to achieve non-commercial goals Social 

marketing is when marketing techniques are used to improve 

social well-being. Social marketing is also being explored as a 

method for social innovation, a framework to increase the 

adoption of evidence-based practices among professionals and 

organizations, and as a core skill for public sector managers and 

social entrepreneurs. It is being viewed as an approach to design 

more effective, efficient, equitable and sustainable approaches to 
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enhance social well-being that extends beyond individual 

behavior change to include creating positive shifts in social 

networks and social norms, businesses, markets and public policy 
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Abstract- Energy management includes planning and operation 

of energy-related production and consumption units. Objectives 

are resource conservation, climate protection and cost savings, 

while the users have permanent access to the energy they need. It 

is connected closely to environmental management, production 

management, logistics and other established business functions. 

Advancements in energy saving technologies can play an 

important role in further improving energy efficiency in the near, 

medium and long term. “Energy is a critical part of boosting 

prosperity and eradicating poverty”. The objective of having 

energy efficient electrical systems is to have energy-efficient 

delivery systems thereby keeping the losses in electrical 

infrastructure to minimum and also electrical system should have 

suitable safety mechanisms for providing reliable power supply 

for continuous operation. Nowadays 85% of industries are 

wasting capital or investing more money in clearing energy bills. 

Current research shows that there is a direct correlation between 

energy efficiency and a reduction in greenhouse gas emissions. 

As such, environmental sustainability another major benefit of 

eliminating wasted energy usage during the production process. 

Other studies also point out that improvements in energy usage 

have a direct influence on product quality. In this paper energy 

scenario around the world, importance of energy efficiency and 

available energy efficient technologies to be adopted are 

discussed. 

 

Index Terms- Energy consumption, Energy efficiency, Energy 

saving technologies and Electrical system design. 

 

I. INTRODUCTION 

nergy technology is an inter disciplinary engineering  

science having to do with the efficient, safe, environmentally 

friendly and economical extraction, conversion, transportation, 

storage and use of energy, targeted towards yielding high 

efficiency whilst skirting side effects on humans, nature and the 

environment. Day by day usage of energy is going increasing and 

everyone has to think of it and has to necessary steps in order to 

achieve “Zero waste energy”. My research areas are energy 

audit, electrical safety audit and energy management in industries 

with special focus on mining industries. Currently I am doing 

energy audit and energy management in metal mining industries. 

 

1.1 Energy Consumption around the world 

       World marketed energy consumption is projected to increase 

by 33% from 2010 to 2030. Total world energy use rose from 

82,919 ZW in 1980 to 116,614 ZW in 2000 and then is expected 

to reach 198,654 ZW in 2030. The most rapid growth in energy 

demand from 2006 to 2030 is projected for nations outside the 

Organization for Economic Cooperation and Development (non-

OECD nations). Total non-OECD energy consumption was 

increased by 73% compared to a 15% increase in energy use 

among the OECD countries [1]. 

 

1.2. Industrial energy consumption in India: 

       India is projected to sustain the world’s second-highest rate 

of GDP growth, averaging 5.6% per year from 2006 to 2030. 

This translates into a 2.3% average annual increase in delivered 

energy to the industrial sector. India’s economic growth over the 

next 25 years is expected to derive more from light 

manufacturing and services than from heavy industry, so that the 

industrial share of total energy consumption falls from 72% in 

2006 to 64% in 2030 [1]. 

 

1.2.1. Generation of electricity: 

 The all India gross electricity generation from utilities, 

excluding that from the captive generating plants, was 

55,828 Giga Watt-Hours (GWh) during 1970-71. It 

rose to 1,10,844 GWh during 1980-81, to 2,64,329 

GWh during 1990-91 and to 9,23,203 GW during 

2011-12. 

  The production of electricity from utilities has 

increased from 8,44,846 GWh during 2010-11 to 

9,23,203 GWh during 2011-12, registering an annual 

growth rate of about 9.27%. 

 Total Electricity generation in the country, from utilities 

and non-utilities taken together, during 2011-12 was 

10,51,375 GWh. Out of this 7,59,407 GWh was 

generated from thermal and 1,30,510 GWh was from 

hydro and 33,286 GWh was generated from nuclear 

sources. Total output from non-utilities was 1,28,172 

GWh [2 ]. 

 

       The total potential for renewable power generation in the 

country as on 31.03.12 is estimated at 89774 MW (Table 1.3). 

This includes wind power potential of 49130 MW (54.73%), 

SHP (small-hydro power) potential of 15399 MW (17.15%), 

Biomass power potential of 17,538 MW(19.54%) and 5000 MW 

(5.57%) from bagasse-based cogeneration in sugar mills [2]. 

 

1.3. Importance of energy efficiency in industry 

       Energy conservation is necessary to reduce the increasing 

global warming. Individuals and organizations should conserve 

energy in order to decrease the energy costs and increase the 

economic security. Industrial and commercial users can increase 

efficiency and thus maximize profit [3]. Energy efficiency in the 

industrial sector began to be considered one of the main 

functions in the 1970s, Since then, the world has trimmed its 

energy budget by utilizing higher efficiencies, while still growing 

E 
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economically, and has realized the importance of protecting the 

environment. 

       Industrial consumption will more result in Concentration of 

greenhouse gases such as carbon dioxide, Sulphur dioxide, 

Nitrogen oxides and carbon monoxide which will have more 

impact on earth’s climate. 

 

II. ENERGY SAVING TECHNOLOGIES 

2.1. Solar Light pipes: 

       The device shows the potential to daylight the inner parts of 

building and the theoretical calculations show that we are able to 

reduce 160 to 240 lux level without the use of any electrical 

energy source. If one corridor that for most office building the 

expected level of luminance is 300 lux that achieve 240 lux is 

considered a major achievement.  

       In time where energy costs become exceeding high, then 

buildings will become  more and more dependant all passive 

(non use of renewable sources of  energy). The light pipe will 

lower energy consumption, improve the quality of light in  the 

inner parts of building up to depths of 2 meters (or more) and 

also enable office  buildings to have deeper floor depths [4].  

       The light pipe solar energy lighting system delivers the clean 

light energy into building spaces and thereby saving electrical 

energy for lighting during daytime [5]. 

 

2.2. Use of LED Lights:  

       Transparent plastic sheets can be used for illuminating the 

work area during daytime [5].  L.E.D. replacements that can be 

used are less power consuming and produce better illumination. 

However it was practically measured at Tirap OCP, NEC, total 

power saving can be 70329 KW and in terms of money 

379772.28 Rs can be saved. Thus, L.E.D. lighting system is 

superior over other conventional lighting systems like 

incandescent, metal halide, fluorescent, etc. Thus it is 

recommended that L.E.D. lighting system should come as an 

appropriate replacement of the usual conventional lighting 

systems [6].  

 

2.3. Air  pre-cleaners: 

       As our most of the machines work in dusty environment, an 

Air precleaner reduce the filtering burden of the air cleaner 

element and helps the engine perform efficiently. 

 

2.4. Maximum Demand Controllers: 

       In general in industries High-tension (HT) consumers have 

to pay a maximum demand charge in addition to the usual charge 

for the number of units consumed. This charge is usually based 

on the highest amount of power used during some period during 

the metering month. Maximum Demand Controller is a device 

designed to meet the need of industries conscious of the value of 

load management. Demand control scheme is implemented by 

using suitable control contactors. Audio and visual annunciations 

could also be used [7]. 

       Considerable savings can be realized by monitoring power 

use and turning off or reducing non-essential loads during such 

periods of high power use. This is very much useful in mining 

industries as they were investing much capital in paying 

maximum demand charges. 

2.5. Automatic power factor controller:  

       In general in most of the industries power factor can be 

controlled with installation capacitor banks. In installation of 

capacitor banks there are various types of methods of installation 

of capacitor in order to improve power factor such as individual 

capacitors, fixed capacitors, automatic capacitors and 

combination of capacitors [8]. 

2.5.1. Methods of improving power factor: 

1. Streamlining the process by improving the 

electrical performance of the plant. 

2. Replacing induction motors by synchronous motors 

of equal rating.  

3. Replacement of under loaded motors with low rated 

motors. 

4. Reduction of voltage of motors, which are regularly 

under loaded.  

5. Restricting no load operation of motor. 

6. Improving the motor repair quality. 

7. Installation of capacitors. 

8. Replacement or relocation of under loaded 

transformers [9]. 

       By improving the power factor of the load supplied from a 

transformer, the current through the transformer will be reduced 

thereby allowing more loads to be added. In practice it is less 

expensive to improve the power factor rather than replacing 

transformer by higher rating whichever suitable depends on 

requirements. 

 

2.6. Fuel efficient engines : 

       These engines deliver more power and higher torque at 

lesser RPM and this will reduce fuel consumption of dumpers 

[5].. Fuel efficient engines can be tremendous opportunity for 

reducing fuel cost and reduces carbon pollution. Building and 

selling clean, fuel-efficient vehicles will encourage greater 

innovation and can put country on the right path to a stronger 

economy, a safer climate, and less reliance on oil. This is very 

much required for countries like India as they were being more 

rely on import of oil for industrial purposes [10]. 

       Nowadays these fuel efficient engines are being used for 

trucks, cars and other passenger and goods carriers. This is 

nothing but achieving or framing new clean vehicle standards. 

This can be used in many industries for movable vehicles and 

operating vehicles etc. 

 

2.7. Unmanned weighing bridge: 

       Unmanned weighing bridges avoid queuing of dumpers at 

weighing bridges and considerable savings in fuel is achieved 

due to automated weighing process [5]. 

 

2.8. Automatic power factor relay: 

       It controls the power factor of the installation by giving 

signals to switch on or off power factor correction capacitors. 

Relay is the brain of control circuit and needs contactors of 

appropriate rating for switching on/off the capacitors. There is a 

built-in power factor transducer, which measures the power 

factor of the installation and converts it to a DC voltage of 

appropriate polarity. This is compared with a reference voltage, 

which can be set by means of a knob calibrated in terms of power 

factor [7]. 
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2.9. Intelligent Power Factor Controller (IPFC): 

       This controller determines the rating of capacitance 

connected in each step during the first hour of its operation and 

stores them in memory. Based on this measurement, the IPFC 

switches on the most appropriate steps, thus eliminating the 

hunting problems normally associated with capacitor switching 

[7]. 
       According to simulation results by G. J. Delport and I. E. 

Lane, it was shown that various parameters such as electricity 

tariffs, process limitations, system configuration, production 

constraints and management requirements and variation of 

energy barriers like machine (capacity) constraints that are to be 

considered in mine energy planning for effective utilization of 

energy with cost benefit analysis [11]. 

 

2.10. Energy efficient motors: 

       Energy-efficient electric motors reduce energy losses 

through improved design, better materials, and improved 

manufacturing techniques. 

 

Table 1: watt loss area and efficiency improvement by EE 

Motors 

 

 
        Above mentioned benefits can be achieved through energy 

efficient motors where constructional features have been 

explained step by step in above table. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1: Standard Vs High efficiency Motor Characteristics 

(3 Phase Induction Motor) 

 

 
       In above graph, it was clearly presented comparison of high 

efficient motors with standard motor as motor rating on x-axis 

and efficiency on y-axis. 

 

2.11. Soft starter: 

       Soft starters provides a reliable and economical solution to 

the problems like excessive wear and premature failure of chains, 

belts, gears, mechanical seals, etc by delivering a controlled 

release of power to the motor, thereby providing smooth, stepless 

Acceleration and deceleration. Motor life will be extended as 

damage to windings and bearings is reduced. Soft Start & Soft 

Stop is built into 3 phase units, providing controlled starting and 

stopping with a selection of ramp times and current limit settings 

to suit all applications [7]. 

 

Advantages of Soft Starter: 

– Less mechanical stress 

– Improved power factor. 

– Lower maximum demand. 

– Less mechanical maintenance 

 

2.12. Variable speed drives: 

       Most variable torque drives have Proportional Integral 

Differential (PID) capability for fan and pump an application, 

which allows the drive to hold the set point based on actual 

feedback from the process, rather than relying on estimation. 

High levels of accuracy for other applications can also be 

achieved through drives that offer closed-loop operation. Closed-

loop operation can be accomplished with either a field-oriented 

vector drive, or a sensor less vector drive. The field oriented 

vector drive obtains process feedback from an encoder, which 

measures and transmits to the drive the speed and/or rate of the 

process, such as a conveyor, machine tool, or extruder. The drive 

then adjusts itself accordingly to sustain the programmed speed, 

rate, torque, and/or position [7]. 
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       Variable speed drives, on the other hand, gradually ramp the 

motor up to operating speed to lessen mechanical and electrical 

stress, reducing maintenance and repair costs, and extending the 

life of the motor and the driven equipment. There are various 

types of drives that present in market depends upon specific 

purpose of industry. Those are: 

 

2.12.1. Eddy current drives:  

       This method employs an eddy-current clutch to vary the 

output speed. The clutch consists of a primary member coupled 

to the shaft of the motor and a freely revolving secondary 

member coupled to the load shaft. The secondary member is 

separately excited using a DC field winding. The motor starts 

with the load at rest and a DC excitation is provided to the 

secondary member, which induces eddy-currents in the primary 

member. By varying the DC excitation the output speed can be 

varied to match the load requirements. The major disadvantage 

of this system is relatively poor efficiency particularly at low 

speeds [7]. 

 

2.12.2. Slip Power Recovery Systems: 

       Slip power recovery is a more efficient alternative speed 

control mechanism for use with slip ring motors. In essence, a 

slip power recovery system varies the rotor voltage to control 

speed, but instead of dissipating power through resistors, the 

excess power is collected from the slip rings and returned as 

mechanical power to the shaft or as electrical power back to the 

supply line. Because of the relatively sophisticated equipment 

needed, slip power recovery tends to be economical only in 

relatively high power applications and where the motor speed 

range is 1:5 or less [7]. 

 

2.12.3. Fluid Coupling: 

       Fluid coupling is one way of applying varying speeds to the 

driven equipment, without changing the speed of the motor. 

Fluid coupling has a centrifugal characteristic during starting 

thus enabling no-load start up of prime mover, which is of great 

importance. By varying the quantity of oil filled in the fluid 

coupling, the normal torque transmitting capacity can be varied. 

The maximum torque or limiting torque of the fluid coupling can 

also be set to a pre-determined safe value by adjusting the oil 

filling [7]. 

 

2.13. Energy efficient transformer: 

       Most energy loss in dry-type transformers occurs through 

heat or vibration from the core. The new high-efficiency 

transformers minimize losses occurring in conventional type 

transformers. The conventional transformer is made up of a 

silicon alloyed iron (grain oriented) core. The iron loss of any 

transformer depends on the type of core used in the transformer. 

However the latest technology is to use amorphous material - a 

metallic glass alloy for the core and it can reduces energy  losses 

over conventional (Si Fe core) transformers is roughly around 

70%, which is quite significant and we can achieve maximum 

efficiency at low load also. Though these transformers are a little 

costlier than conventional iron core transformers, the overall 

benefit towards energy savings will compensate for the higher 

initial investment [7]. 

 

These results in lower transmission losses in the transformer 

compared to the normal transformer. As the heating in the 

transformer is also less it also results in fewer failure of 

transformer because of high winding temperature. 

 

2.14. Electronic Ballast: 

       In an electric circuit the ballast acts as a stabilizer. 

Fluorescent lamp is an electric discharge lamp. The two 

electrodes are separated inside a tube with no apparent 

connection between them. When sufficient voltage is impressed 

on these electrodes, electrons are driven from one electrode and 

attracted to the other. The current flow takes place through an 

atmosphere of low pressure mercury vapor. Since the fluorescent 

lamps cannot produce light by direct connection to the power 

source, they need an ancillary circuit and device to get started 

and remain illuminated. The auxiliary circuit housed in a casing 

is known as ballast. 

 

       The high frequency electronic ballast overcomes the above 

drawbacks. The basic functions of electronic ballast are: 

1. To ignite the lamp 

2. To stabilize the gas discharge 

3. To supply the power to the lamp 

 

       One of largest advantages of electronic ballast is the 

enormous energy savings it provides. This is achieved in two 

ways. The first is its amazingly low internal core loss, quite 

unlike old fashioned magnetic ballasts. And second is increased 

light output due to the excitation of the lamp phosphors with high 

frequency [7]. 

 

2.15. Energy efficient Lighting controls: 

       There are various technologies which can be used for 

lighting controls like application of occupancy sensors, time 

based controls, day light controls and localized switching 

controls. Parameters to be considered for optimum lighting 

controls are different from technology to technology. It depends 

upon site conditions and the type of control we want. 

       Air-conditioning and lighting are two of the major uses in 

electricity in every sector and building type across Malaysia and 

accounts for approximately 60% of national electricity use [12]. 

       Thus there is a great potential for saving electricity, reducing 

the emission of pollutant gases associated with electricity 

production, and reducing consumer energy costs through the use 

of more efficient air-con and lighting technologies as well as 

advance air-con and lighting design practices and control 

strategies [13]. 

 

III. CONCEPT OF ELECTRICAL SYSTEM DESIGN 

       The following are the key components / guidelines for 

designing energy efficient electrical systems. 

1. Power distribution systems for equipments, including 

outdoor and indoor substations, transformers, process 

control systems, industrial electrical service stations and 

protections systems. 

2. Power outlet systems for movable electrical machineries 

or equipments, material handling systems and 

transportation systems. 
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3. Auxiliary systems like air conditioning and 

refrigeration’s, compressed air systems, lightings, fire 

alarm systems, communications and computer based 

equipments. 

4. DG sets/ co generation equipments/UPS/Inverters. 

 

3.1. Basic considerations of flexible and energy efficient 

electrical systems are: 

1. Safety of life and properties including 

machineries/equipments. 

2. Overall cost including the running costs. 

3. Providing quality service. 

4. Adherence to laid down procedures with accountability 

5. Reliability of the system input supply and tolerance 

limits of interruptions. 

6. Simplicity/flexibility of operations and maintenance 

7. Location of plant substations and its deployment. 

8. Data of electrical machineries/equipments, regulation 

and initial cost, including capitalization. 

9. Technical parameters and specifications of materials to 

follow standards in construction, installations, 

protections, operations and maintenance. 

10. Flexibility of plant distribution systems [9]. 

 

3.2. Power backup systems: 

3.2.1. DG Sets: 

       Nowadays, with drastically increase in power shortage, poor 

power quality, disturbances, increased energy costs, industries 

are put to tremendous obstacles resulting in production losses 

and this has made industries to buildup own generating or power 

backup systems. This made following advantages for industries: 

1. Continuous power supply, free from utility power 

breakdown, grid disturbances etc. leading to better 

productivity, less interruptions in process restart 

systems. 

2. Good power systems control  obtained when 

operated in  parallel with the utility supply system 

3. Possibility of heat and electrical energy generation 

resulting in energy conservation and reduced 

energy costs. 

4. Excess of electrical energy conservation can be 

supplied to the utility grid and can earn income or 

wheeling charges. 

5. It can be well utilized as standby power supply 

mode and peak loading mode [9]. 

 

3.2.2. UPS / Inverters: 

       An interruptible power supply, UPS or battery back-up, is an 

electrical apparatus that provides emergency power to load when 

the input power supply system’s fails. A UPS differ from 

emergency power supply system’s [14].The efficiency level of 

inverters varies from 92-95% based on capacity [9]. A UPS is 

typically used to protect hardware such as computers, data 

centers, telecommunication equipment or other electrical 

equipment where an unexpected power disruption could cause 

injuries, fatalities, serious business disruption or data loss. Most 

UPS devices provide an instant backup power supply as well as 

surge protection with units ranging in size, smallest for desktop 

computers and large ones for entire rooms or buildings [15]. 

 

IV. CONCLUSIONS 

       In the above paper available and practicable energy saving 

technologies has been presented for benefit of industries for 

achieving energy efficiency. There are several technologies to 

improve existing systems for energy efficiency or otherwise we 

can go for adoption of alternate source of energy such as solar, 

wind, biomass, and oceanic energy etc. electrical safety audit and 

energy management definitely will be the greater importance and 

fruitful for coming generation and for attaining sustainable 

development. 
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Abstract- Introduction: Parents of children with mental 

retardation experiences high level of emotional, financial and 

physical stress. There are multiple problems of having a mentally 

retarded child in the family. The problems are mainly related to 

the social ridicule and social stigma. Feelings of depression are 

common, particularly when realization of the child’s retardation 

is recent. Mothers of children with disability have the higher the 

perception of economic situation and income adequacy, 

parenting social support, and religious practices, and the lower 

the symptoms of depression and found that minority mothers 

showed the higher the religious coping, the lower the symptoms 

of depression.  

       Aim: The aim of this investigation was to study the 

Caregiver’s Burden and Social   Support  in Mother’s of children 

with Mental Retardation as compared to Mother’s of Normal 

children. 

       Method: The sample for the study consisted of a group of 30 

mothers of children with Mental Retardatin and the control group 

consists of 30 Mothers of Normal children. The age range f the 

children is 3 to 15yrs and the age range of the mothers is 25 to 

45yrs. Socio-demographic Data Sheet was prepared for the study, 

Caregiver’s Burden Scale (CBS) and Berlin Social Support 

Scales (BSS) tools were used in this study. 

      Results:  Mothers of children with Mental Retardation 

showed significant difference on care givers burden than the 

mothers of normal children in the areas of General Stain, 

Disappointment, and Emotional Involvement. And there is also a 

significant difference in social support for mothers of children 

with mental retardation and mothers of normal children in the 

areas of support seeking and actually received support. 

       Conclusion: Mothers of children with mental retardation are 

experiencing more caregiver’s burden and seeking more social 

support than the mothers of normal children. 

 

Index Terms- A Mental Retradation, Social Support, Burden and 

Mothers 

 

I. INTRODUCTION 

he birth and continuing care of mentally retarded children 

are often stressful experiences for family members as these 

children’s difficulties touch the lives of those around them(Crnic, 

et al., 1983; Featherstone, 1980). The effect on the family unit 

can be far-reaching, restrictive and disruptive and they may be 

economic, social or emotional (Schonell&Watts, 1956). Parents 

of children with mental retardation experiences high level of 

emotional, financial and physical stress (Byrne & Cunningham, 

1985; Singh et al., 1990).There are multiple problems of having a 

mentally retarded child in the family. The problems are mainly 

related to the social ridicule and social stigma. As the child 

groups up and disability becomes quite noticeable by others 

parents face is a very distressing predicament of social 

embarrassment and stigma. This may lead to isolation of the 

child even within the family the child may be restricted from 

coming out when relatives and friends visit the house or may be 

left back at home when parent go out. Crnic and Greenberg 

(1985) found that the cumulative impact of daily parenting 

hassles and difficulty in dealing with children represent 

significant stressors that may subsequently affect parents and 

family conditioning. Consequently parents of the retarded 

children have been viewed as being at risk for a variety of family 

life problems and emotional difficulties. As the child develops, 

many families must have begun coping with long-term 

uncertainties regarding the children’s present and future 

functioning and sometimes their questionable validity (Kazak & 

Marvin, 1984). In addition, families often face increased 

financial burdens (Holoroyd, 1974; McAndrew, 1976). Children 

may require special equipment, medical care, and programming 

and at the same time; family income may be reduced because 

caregiving responsibilities make it difficult for two parents to 

work outside the home. An added area of concern for some 

families is difficulty managing family relations (Featherstone, 

1980; Fredrich&Fredrich, 1981; Gath, 1973). Roles within the 

family may need to be restructured (Faber, 1960; Kazak & 

Marvin, 1984) and the resulting strain may manifest itself in 

family problems, including high rates of dissertation, divorce, 

family quarrelling and marital breakdown (Gath, 1973; Holt, 

1958);establishing and maintain satisfying social networks 

(Gayton, 1975; Kazak & Marvin, 1984). Relationships with 

professionals also may be a source of added stress (Turnbull, 

1986) as parents face difficulties in their efforts to secure 

adequate services for their child or obtain information about their 

child’s disability. Parents undergo chronic sorrow which is 

periodic in nature, precipitated by child’s deviants from normal 

performance. The intensity of reaction was related to the 

particular developmental stage and the individual coping 

strengths of the family (Wilker et al,. 1981). Feelings of 

depression are common, particularly when realization of the 

child’s retardation is recent. Some mother’s react to the retarded 

child as if he had died and manifest the typical grief reaction 

associated with the loss of a loved  one. 

       Mothers are more active in their child’s care and bear most 

of the burden associated with it. They tend to give themselves 

little time to adjust, as the child with the disability continues to 

require ongoing care. Mainly mothers have difficulty on child 

T 
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care taking, difficulty of feeding, bathing and dressing and 

caretaking time(Erickson and Upshur 1989). Many mothers 

suffer loss of self-esteem when they recognize retardation in their 

child. A serious defect, and may feel responsible for 

disappointing her mate and other family members by presenting 

them with a defective child. Closely allied to loss of self-esteem 

and with the feeling of shame they may anticipate social 

rejection, pity or ridicule and related loss of prestige. Some 

studies shows that mothers have to tend to do more work than 

their fair share, and their activities are often restricted (Goldman 

1962). It also found that more severe  handicapping conditions 

are associated with poorer psychological wellbeing for mother; 

they have only being able to speculate about the reason for such 

patterns and one speculation is that the additional daily 

responsibilities and usual caregiving demands associated with 

raising a related child may result in maternal psychological 

dysfunction (Holroyd 1974). The family of children with matal 

retardation experience burden due to various problems 

encountered with regard to financial conditions, routine family 

interaction, leisure, physical and mental health of other members 

of the family caused by the handicapped family member. The 

psychological trauma of the family members is generally more 

profound. One study reported that parental burden in the form of 

interfaces in their family routine or leisure and recreational, 

which even resulted in social, partial familial and emotional 

problems in the home setting of individuals with mental 

handicap. The mothers of mentally handicapped children 

reported higher social burden than those of the physically 

handicapped children. When comparing the burden perceived by 

mothers of handicapped boys and girls it was found that the 

disruption in family leisure and effect on mental health of the 

mothers were reported more often by the mothers of the female 

children. Majority of the mothers (both the handicapped groups) 

rated the overall burden as moderate to severe (Pai and Kapur 

1981). The presence of a child with mental handicap can indeed 

become a source of perceived burden for family members even 

though it does not appear to be significantly influenced by 

specific variables like child, family characteristics or some 

characteristics of service delivery. Further the nature or type of 

perceived burden by family members may range from difficulties 

in transportation of child to place of service delivery, 

management of child’s behavior, problems, disruption of their 

daily routine, economic, physical and or social burden 

(Venakatesan and Das  1994). Mothers of children with 

developmenatl disabilities expressed a high level of overall 

burden, particularly in financial domains, greater subjective 

caregiver burden, increased disability‐related costs; maternal 

factors such as being younger and having higher educational 

attainment; and less social support. Extra cost related to 

disabilities was the strongest predictor of increased caregiver 

burden and the social support can reduce the burden (Heykyung 

oh et al.,  2009). As the child grows the families are trying accept 

the child and one study also found that older caregivers more apt 

to mobilize their families to acquire and accept the child and 

experienced significantly less personal burden. It also  concluded 

that younger caregivers are more predisposed toward seeking 

outside help and have higher expectations of the service system 

(Mary E Hayden & Tamar Heller 1997).  

       Mothers of children with mentalretardation also uses 

different types of coping strategies to over come with the 

problem. Denial, Rehearsal of outcome, finding a purpose and 

seeking emotional support were the commonly utilized coping 

styles by the mothers of mentally handicapped children (Pai and 

Kapur 1981). 

       Social support is broad term encompassing a variety of 

constructs, including support perceptions (perceived support) and 

receipt of supportive behaviours (received support). The recent 

studies report no difference between mothers and father’s in 

terms of their social isolation (Beck man, 1991). Evidence exists 

that in some instances families of children without disabilities 

may have larger and less dense social networks than families of 

children who are disabled (Fredrich & Fredrich, 1981); Kazak & 

Wilcox 1984), both attributes indicative of less adequate support. 

Mothers of children with disability have the higher the 

perception of economic situation and income adequacy, 

parenting social support, and religious practices, and the lower 

the symptoms of depression and found that minority mothers 

showed the higher the religious coping, the lower the symptoms 

of depression. Some studies found that the presence of social 

support significantly predicts the individual's ability to cope with 

stress and it was knowing that they are valued by others is an 

important psychological factor in helping them to forget the 

negative aspects of their lives, and thinking more positively 

about their environment. It also found that social support not 

only helps improve a person's well-being, it affects the immune 

system as well. Thus, it also a major factor in preventing 

negative symptoms such as depression and anxiety from 

developing (Corey 2005). Studies found that both hardiness and 

social support were predictive of successful adaptation. 

 

II. METHODSOLOGY 

       Aim: The aim of this investigation was to study the 

Caregiver’s Burden and Social   Support  in Mother’s of children 

with Mental Retardation as compared to Mother’s of Normal 

children.  

       Method: The sample for the study consisted of a group of 30 

mothers with Mental Retarded children of varying degree, aged 

between 3 and 15 years. Mother’s for study group were drawn 

from a Special School attached to two NGOs situated at 

Secunderabad, A.P.  For the control group, 30 Mothers of 

Normal children were recruited from a nearby regular school at 

Secunderabad. Age range of the mothers is between 25 to 45 

years and the age range of the children is 3 to 15yrs. Consent 

form was taken from the mothers wh are willing to participate in 

this study and administered the questionnaires individually.  

 

Inclusion criteria  

 Having a child diagnosed with Mental Retardation 

(F70.0) according to ICD-10 criteria  

 Mother should be the Primary caregiver of the child and 

living with child in the same household. 

 Mothers educationd upto high school or above 

Exclusion criteria: 

 Mental retardation with behavior problems or any 

neurological conditions, any physical disability 
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 Single mothers, widows, separated and divorced 

 Past or current psychiatric or chronic physical illness 

 

       Tools: Socio-demographic Data Sheet was prepared for the 

study, Caregiver’s Burden Scale (CB Scale) developed Oremark 

and Berlin Social Support Scales (BSS) developed by Schwarzer 

& Schulz in 2000 were used for the study. 

       Procedure: The mothers recruited for the study after 

obtaining the written consent were interviewed to elicit the 

relevant socio-demographic details and were administered 

Caregiver’s Burden Scale and Social Support Scale individually. 

Subject requiring any clarifications was attended by the 

researcher.  

       Statistics: The data was analyzed using SPSS (16 version) 

software package. The Mean and SD for each variable for each 

group was calculated, and an independent “t” test was performed 

for between group comparisoins on each variable. 

 

III. RESULTS AND DISCUSSION 

       The results were analyzed using descriptive statistics like 

mean, SD, and “t” test. The results are presented and interpreted 

keeping the aim in view. Initially the socio demographic data 

which has name of the mother, education of the mother, type of 

the family, domicile and socio economic status has been taken 

for discussion followed by, discussion about data related to 

caregiver’s burden scale  and social support of mothers of 

children with mental retarded and normal children. In this study 

30 mothers of children with mental retardation and 30 mothers of 

normal children were taken respectively. 

 

Graph: 1- Gives gender of the children 
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       Graph-1 shows the percentage value of gender of children 

with mental retardation and normal children. Children with 

mental retardation males and female children are 73.3% and 

26.6% respectively; normal children males and female children 

are 53.3% and 46.6% respectively. In both the groups male 

children are more than female children. 

 

Graph -2: Gives mean(+SD) age of mother and children with mental retardation and normal children. 

0

5

10

15

20

25

30

35

Mean age of 
children

Mean age of 
mothers

Mental Retardation

Normal Children

 
 

       Graph 2 shows the mean(+SD) age of mother and 

mean(+SD) age of children with mental retardation and normal 

children. The mean(+SD)  age of the children with mental 

retardation is 8.23(+2.77)  and for normal children is 9.6(+4.2). 

The mean age of the mothers of children with mental retardation 

is 32(+6.00) and mothers of normal children is 33.83(+6.71).  
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Graph -3: Gives employment of the mothers of children with mental retardation and normal children. 
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       Graph -3 shows the employment of mothers of children with 

.mental retardation .an.d normal children. 6.6% Mothers of 

children with mental retadation are employed and 13.3% of 

mothers of normal children are employed. The unemployed 

mothers of children with mental retardation are 93.3% and 86.6% 

mothers of normal children are unemployed. In both groups 

unemployed mothers are more than employed mothers.   

 

Graph-4: Gives family type of population 
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       Graph -4 shows the family type of mothers of children with 

mental retardation and normal children. In the group of mothers 

of children with mental retardation 23.3% belonged to joint 

family background and 76.6% have nuclear family background. 

In the group of mothers of normal children; 63.6% belonged to 

joint family background and 36.6% belonged to nuclear family 

background.  In mental retardation group most of the mothers 

belong to nuclear family background than joint family 

background and in the group of normal children belong to joint 

family background than nuclear family background.  

 

Graph-5: Gives Domicile of population 
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       Graph -5 gives the domicile of the population. About 10% of 

mothers of children with autism are belongs to rural background 

and the remaining 90% mothers are belongs to urban 

background. In the group of mothers of children with mental 

retardation 6.6% mothers are belong rural background and 93.3% 

belongs to urban area background. In both groups most of the 

mothers are belongs to urban background.   

 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      509 

ISSN 2250-3153  

www.ijsrp.org 

Graph-6: Gives Socio economic status of mothers of children with autism and mothers of children with mental retardation 
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       Graph -6 gives the socio economic status of mothers of 

children with mental retardation and normal children. The 

percentage value of mothers of children with mental retardation 

belongs to high, middle and low socio economic status are 30%, 

43.3%, and 26.6%; respectively. In the group of mothers of 

normal children belongs to high, middle and low socio economic 

status are 23.3%, 63.3%, and 13.3% respectively. N both groups 

most of the mothers are belongs to middle socio economc status. 

 

 

Table -2 Mean (+SD) Score on (CBS) Caregiver’s Burden Scale for mothers of Mental Retardation and Normal children 

(N=30/group) 

 

Items Mean (+SD)    MR                                    NORMAL                “t”            “p” 

 

CBS        43.43(+12.07)                           34.96(+9.53)             3.01          .004 

Gen. strain                           15.96 (+5.48)                   12.96(+4.35)             2.34          .022 

Isolation           5.83 (+2.30)             7.36(+17.36)            -.479         .633 

Disap.       9.83 (+3.48)           7.93 (+3.38)              2.143         .036 

Emo-involvement       6.20 (+2.49)              5.03 (+1.80)             2.072         .043     

Environment               4.93 (+2.08)              4.73 (+1.98)             .381          .705 

 

       In the table 2; there is a significant difference between the 

mothers of children with mental retardation and mothers of 

normal children on Caregiver’s Burden Scale and the subscales 

are General Strain, Disappointment, and Emotional Involvement. 

There are significant 0.05 level. 

       There is a significant difference on caregiver burden scale; 

the Mean (+SD) scores of mothers of children with MR is 

32.0(+6.00) and Mean (+SD) of mothers of normal children is 

33.8(+6.71). The “t” value is -.750 and it is significant at 0.05 

level. It shows that the mothers with mental retarded children 

have a higher burden levels than the mothers with normal 

children. There is a significant difference in the following 

subscales General Strain; the Mean (+SD) scores of mothers of 

children with MR are 15.96(+5.48)where as Mean (+SD) of 

mothers of normal children are 12.96(+4.35)The “t” value is 2.34 

and it is significant at 0.05 level. It shows that mothers of 

children with mental retardation are experiencing more general 

strain than the mothers of normal children. 

       In the subscale of Disappointment; the mothers of children 

with MR Mean (+SD) is 9.83(+3.48) and mothers of normal 

children is 7.93(+3.38) respectively. The “t” value is 2.14 and it 

is significant at 0.05 level. It shows that mothers of children with 

mental retarded are experiencing more disappointment than 

mothers of normal children. In the subscale of Emotional 

Involvement; the mothers of children with MR Mean (+SD) is 

6.20(+2.49) and mothers of normal children is 5.03(+1.80) 

respectively. The “t” value is 2.07 and it is significant at 

0.05level. It indicates that mothers of children with MR are 

showing emotional involvement than mothers of normal children.  
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Table-3 mean (+SD) score on social support scale for mothers of mental retardation and normal children (N+30/group) 

                                                  

BSSS Mean (+SD)                    MR                       Normal                  “t”           “p” 

BSSS       1.00(+8.84)           99.43(+11.35)          .520  .605 

Perceived Available               25.73(+4.68)        1.23(+527.22)          -.960  .341 

Support 

Need for Support                    13.23(+1.90)           13.70(+1.85)        -.960        .341 

Support Seeking                     13.46(+3.93)           16.16(+3.06)          2.96         .004 

Actually Received                  47.70(+6.41)            1.17(+1.26)        3.003       .004 

Support 

 

       In table -3 there is a significant difference between the 

mothers of children with mental retardation and mothers of 

normal children on social support scale and the subscales are 

support seeking and actually received support. There are 

significant 0.05level. 

       In the subscale of support seeking; the mothers of children 

with MR Mean (+SD) is 13.46(+3.93) and mothers of normal 

children is 16.16(+3.06) respectively. The “t” value is 2.96 and it 

is significant at 0.05level. It indicates that mothers of children 

with MR are seeking more support than mothers of normal 

children.  

       In the subscale of actually received support; the mothers of 

children with MR Mean (+SD) is 47.70(+6.41) and mothers of 

normal children is 1.17(+1.26) respectively. The “t” value is 

3.003 and it is significant at 0.05 level. It indicates that mothers 

of children with MR are not receiving support from their spouses 

than mothers of normal children.  

 

IV. DISSCUSSION 

       The scales taken for the study was burden assessment 

schedule. This scale is a 22- item scale, which measures 5 

different areas of  burden. And the other scale is Berlin Social 

Support Scale this scale is 32-item scale, a four- point Likert-

type scale consisting of 4 subscales. Results suggested mothers 

of children with Mental Retardation showed significant 

difference on care givers burden than the mothers of normal 

children in the areas of General Stain, Disappointment, and 

Emotional Involvement. And there is also a significant difference 

in social support for mothers of children with mental retardation 

and mothers of normal children in the areas of support seeking 

and actually received support. The similar finding are found by 

Heykyung oh et al., (2009) conducted a study on Caregiver 

Burden and Social Support among Mothers Raising Children 

with Developmental Disabilities in South Korea. They found that 

respondents expressed a high level of overall burden, particularly 

in financial domains. Greater subjective caregiver burden for 

these mothers was associated with increased disability‐related 

costs; maternal factors such as being younger and having higher 

educational attainment; and less social support. Extra cost related 

to disabilities was the strongest predictor of increased caregiver 

burden and findings indicated that social support can reduce this 

burden.  

 

V. CONCLUSION 

       Mothers of children with mental retardation are experiencing 

more caregiver’s burden and seeking more social support than 

the mothers of normal children.  

 

VI. IMPLICATION OF THE STUDY 

 Assessment of  burden and social support helps in 

counseling the mother to reduce the mother’s burden 

and to guide her to deal with children appropriately. 

This will help the parents to accept children as they are. 

They may not unnecessarily reject, punish, and show 

hostility towards their children. 

 Skills training to the caregivers can help them to deal 

effectively with the children with MR.It will also help to 

improve the quality of life, and take positive steps to 

handle the children more constructively. 

 

VII. LIMITATIONS OF THE STUDY 

 

 Presence of any other medical or psychiatric co-

morbidity associated with mental retardation should 

have been ruled out as these can also add to the burden 

for caregivers.  

 Sample size is not large enough to generalize the results. 

 This study is limited to Mental Retardation and Normal 

Children, it would be better to have an additional 

comparison group such as children with other 

disabilities and children with behavior problems. 
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Abstract- The reports of longitudinal study of blood pressure in 

childhood suggest an important role for early detection and 

enhancing a better understanding of the natural history of 

elevated blood pressure. This is important in Africa where 

reports of childhood blood pressure studies are scarce.  In this 

study, anthropometric parameters (weight and height) were 

measure to check their correlation with blood pressure.  The 

study was carried out on 320 primary school children whose age 

ranged from 6-14 at a gender ratio of 1:1.  Their heights, weights 

and blood pressures were measured using height meter, weighing 

scale, sphygmomanometer and stethoscope.  The results showed 

that weight and height values correlated with systolic and 

diastolic blood pressure for males in all age groups except in age 

groups 6-8years.  In females, weight values correlated with 

systolic and diastolic blood pressure in all age groups while 

height correlated with blood pressure only in age groups 6-8years 

and 9-11 years.  Females also showed higher mean weight values 

than the males in all age groups except in groups 6-8yearrs.   The 

present study indicated that weight and height were associated 

with blood pressure; with weight showing stronger association 

with systolic and diastolic blood pressure than height.  Females 

had higher mean systolic and diastolic blood pressure than males 

starting from ages 9-14. 

 

Index Terms- Blood Pressure, Weight, Height, Anthropometry, 

Nigeria children. 

 

I. INTRODUCTION 

nthropometry is the longest used measure of human 

variation.  It encompasses a variety of human body 

measurements of which weight and stature are involved.  

However, studies have been carried out in the past to identify 

how anthropometric indices can be used as markers of child 

blood pressure in Africa and other continents [1,2]. 

       Regardless of patient age, measurement of the blood 

pressure should be part of routine physical examination.  Its 

values as a screening tool for hypertension in adults has long 

been documented.  It is firmly established as an important 

component of the routine pediatric physical examination [3]. 

       The necessity for routine blood pressure screening in 

children was debated in the past, the main argument against  it 

being that essential hypertension is an adult disease but however, 

though consider rare in children, blood pressure is being 

diagnosed increasingly often and is known to exist in African 

children [4]. 

       Studies have shown that blood pressure in children is closely 

related to height and weight.  Blood pressure in children however 

tends to tract from childhood to adulthood [5] and prevention and 

control of elevated blood pressure in children might be an 

important strategy for limiting the disease burden due to 

hypertension [6]. 

       The development of such strategy, however requires more 

evidence on the link between blood pressure and its associated 

factors in children of different populations particularly in a 

context of a ranging   epidemic of pediatric obesity [7,8]. 

       This scenario provide a severe necessity to carry out this 

research.  Hence this study aims to explore association between 

body age measurements (weight and height) and blood pressure 

in healthy primary school children between the ages of 6-14 

years. 

 

II. MATERIALS AND METHODS 

       Study Area and Population: This study was conducted in 

Nnamdi Azikiwe University  demonstration Nursery and Primary 

School, Nnewi and Christ Foundation Nursery and Primary 

School Nnewi, in Nnewi North Local Government of Anambra 

State, Nigeria.  Both School have 1400 pupils with males and 

females contributing 41% and 59% respectively. 

       Instrument for Data Collection: The materials used for the 

study include: height meter, weighing scale, sphygmomanometer 

and stethoscope. 

       Parameters in Data collection: Prior to the data collection, 

the subjects gave their consent after an assurance of 

confidentiality was given.  The following parameters were 

determined and recorded: age, sex, height, weight, systolic blood 

pressure and diastolic blood pressure. 

       Method of Data Collection: In the present study, weight, 

height and blood pressure of 320 primary school children were 

measured using standard anthropometric instruments (height 

meter, weighing scale and sphygmomanometer). 

       Weight:  The students were weighed using a bathroom scale 

which was regularly checked against a standard scale.  Each 

student was asked to remove everything they have in their hands 

and pockets.  This was done so that no additional weight would 

be added to their normal weight. 

       Height: The heights of the pupils were measured with the 

children standing erect, heels together, chin up, and a horizontal 

rule was made to rest on the head and the heights were read off 

from an erect metre rule placed on a flat surface and against the 

wall. 

A  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      513 

ISSN 2250-3153  

www.ijsrp.org 

       Blood Pressure:  Blood pressure was measured on the left 

arm by ausculatory method using mercury sphygmomanometer.  

The individual was made comfortable and seated at least for five 

minutes in their chair before measurement.  Two readings were 

taken ten minutes apart and the average of two was taken.                                                 

       Data Analysis:  The datas obtained was analyzed using 

SPSS 16.0.  Descriptive statistics of mean and standard deviation 

were used to examine the data.  Pearson moment correlation was 

used to find correlation between anthropometric measurements 

and blood pressure and compared by using T-test. 

 

III. RESULTS 

       

 

Table: Gender differences in the anthropometric parameters and blood pressure of subject in different age groups. 

 

 

   

                  Age group 1 (6-8years)       Age group 2(9-11years)            Age group 3 (12-14 years) 

 

Parameter 

/sex 

Mean + Std T. 

Start 

Prob. Of 

Sig 

Mean + Std T 

Start 

Prob of 

Sig 

Mean + Std T. 

Start 

Prob of 

Sig 

Age:  
Male 

Female 

 

7.23±0.81 

7.21±0.86 

 

0.11 

 

P<0.05 

 

9.9 ± 0.81 

10.12±0.83 

 

-1.10 

 

P>0.05 

 

12.69±0.84 

12.81±0.78 

 

0.82 

 

P>0.05 

Weight: 

Male 

Female 

 

25.42±3.57 

25.33±3.65 

 

0.10 

 

P<0.05 

 

32.52±6.22 

34.42±7.31 

 

1.65 

 

P>0.05 

 

41.24±7.95 

46.69±7.74 

 

3.36 

 

P>0.05 

Height: 

Male 

Female 

 

1.25±0.08 

1.27±0.53 

 

1.08 

 

P>0.05 

 

1.37±0.82 

1.40±0.11 

 

1.73 

 

P>0.05 

 

1.47±0.09 

1.50±0.09 

 

1.80 

 

P>0.05 

5BP: 

Male 

Female 

 

83.21±10.30 

81.61±11.55 

 

0.63 

 

 

P<0.05 

 

83.80±12.84 

90.23±13.84 

 

2.83 

 

P>0.05 

 

94.25±11.78 

96.48±13.36 

 

0.90 

 

P>0.05 

DBP: 
Male 

Female 

 

63.47±59.11 

61.55±9.73 

 

0.88 

 

P<0.05 

 

63.51±9.55 

68.47±10.73 

 

2.87 

 

P>0.05 

 

72.75±10.11 

75.67±10.41 

 

1.46 

 

P>0.05 

 

 

       Independent sample t-test showed that the males in all age groups had insignificant lower height (P>0.05) when compared to the 

females.  The males in age group 1 also had insignificant (P>0.05) higher age, weight, systolic blood pressure and diastolic blood 

pressure when compared with the females in the same group. Females showed insignificant higher (P>0.05) age and height in a groups 

2 and 3 when compared with the males in the same group. Females in age group 2 showed significant higher (P<0.05) in systolic 

blood pressure and diastolic blood pressure than the males in the same group.  Females in age group 3 also showed significant higher 

(P<0.05) weight than the males in the same group. 

 

Table 2: Age wise distribution of weight, height, systolic blood pressure and diastolic blood pressure P in both males and 

females showing man, standard deviation and P-values. 

 

Parameter 

 

Mean + Std 

(6-8 yrs) 

T.  Start 

(9-11 yrs) 

Prob. Of Sig Mean + Std 

(12-14 yrs) 

Prob of Sig 

Weight 

Height 

SBP 

DBP 

25.38±3.59 

1.26±0.07 

82.51±10.81 

62.63±9.37 

33.53±6.86 

1.39±0.10 

87.22±13.71 

66.15±10.46 

P<0.05 

P<0.05 

P<0.05 

P<0.05 

44.04±8.27 

1.49±0.09 

95.40±12.61 

74.25±10.32 

P<0.05 

P<0.05 

P<0.05 

P<0.05 

All parameters increases significantly (P<0.05) with age. 
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Table 3: Correlation of Anthropometric data with systolic and diastolic blood pressure in males (n=160) 

 

                              6- 8years                                 9-11years                       12-14years                                                             

Parameter 

 

 SBP DBP SBP  DBP SBP DBP 

Weight 

 

 

Height 

 

Pearson Correlations 

Sig (2-tailed) 

Pearson correlation sig (2 

tailed) 

0.095 

0.543 

 

0.045 

0.774 

0.023 

0.883 

 

-0.060 

0.702 

0.603 

0.000 

 

0.417 

0.001 

0.29 

0.018 

 

0.404 

0.00 

0.546 

0.000 

 

0.427 

0.002 

0.469 

0.001 

 

0.424 

0.002 

         Pearson’s correlation test showed significant association between weight and blood pressure in age group 2 and 3 but 

insignificant correlations in the age group 1 in males.  Height showed insignificant association with blood pressure in males in age 

group 1 but showed significant association with blood pressure in males in ages 2 and 3. 

 

Table 4:  Correlation of Anthropometric data with systolic and diastolic blood pressure in females (n=160). 

 

   

 Parameter 

 

 SBP DBP SBP  DBP SBP DBP 

Weight 

 

 

Height 

 

Pearson Correlations 

Sig (2-tailed) 

Pearson correlation 

sig (2 tailed) 

0.453 

0.008 

 

0.200 

0.265 

0.442 

0.010 

 

0.267 

0.133 

0.560 

0.000 

 

0.330 

0.004 

0.385 

0.001 

 

0.159 

0.177 

0.474 

0.000 

 

0.037 

0.788 

 

0.248 

0.071 

 

0.066 

0.633 

 

       Pearson’s correlation test showed significant association between weight and blood pressure in all the age groups except for DBP 

in age group 3 in females.  Also, there was insignificant association between height and blood pressure in all the age groups except for 

SBP in age groups 2 which showed significant correlation. 

 

IV. DISCUSSION 

       This study investigated the relationship of some 

anthropometric parameters (weight and height) with blood 

pressure in primary school children of Okofia, Otolo Nnewi in 

Anambra State, Nigeria. 

       The findings of this study indicated an increasing blood 

pressure with height and weight in all the age groups of both 

males and females.  The increasing blood pressure with height 

and weight in all age groups is not unusual.  It has been reported 

in previous studies and known to occur steadily throughout the 

first two decades of life [9,10]. 

       The increase in mean systolic blood pressure and diastolic 

blood pressure was higher in males of age groups 6-8 while age 

groups 9-11 and 12-14 years were found to have a higher mean 

blood pressure than the males.  This could be as a result of the 

onset of puberty or due to the females are heavier than the males 

at this age. 

       This result agrees with previous work done by Ayoola in a 

study of adolescent hypertension in Western Nigeria [11].  

Similarly, other studies on blood pressure of school children in 

Western Nigeria found that females who are heavier than the 

males had higher blood pressure [12,13]. 

       There was higher significant correlation between weight and 

blood pressure in all the age groups except for diastolic blood 

pressure in age groups 12-14 in females.  Also, there was 

significant association between height and blood pressure in all 

the age groups except in systolic blood pressure in age groups 9-

11 which showed a significant correlation in females. 

       Males showed significant association between weight and 

blood pressure in age groups 9-11 and 12-14 but showed 

insignificant correlations in the age groups 6-8.  Furthermore, the 

height showed insignificant association with blood pressure in 

age groups 6-8 but showed significant associations with blood 

pressure in age groups 9-11 and 12-14 years. 

       Therefore, from the present study, weight and height were 

associated with blood pressure with weight showing stronger 

association with systolic and diastolic blood pressure than height. 

 

V. CONCLUSION 

       The present study showed that females had higher mean 

systolic and diastolic blood pressure than the males starting from 

ages 9-14 years. 
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    Abstract- The post-harvest operation of cassava is still being 

done manually and therefore labour intensive. The need to 

mechanize this process makes it necessary to have a machine that 

will perform some of these processes. This paper presents the 

design of a pedal driven pulverizing and sieving machine for 

dewatered grated cassava. The components design includes the 

sieve bed mechanism, screening material, chain, shaft and 

pulverizing cylinder. This involves the mechanization of 

pulverizing and sieving of dewatered grated cassava. The 

Machine is designed to be driven like a bicycle, which sends 

rotary motion to the system for the desire work. 

 

    Index Terms- Pedal Driven, Pulverizing, Cassava, Sieving, 

Dewatered Grated Cassava. 

 

I. INTRODUCTION 

assava (Manihot esculenta crantz) is grown in many tropical 

countries of Africa, Asia and Latin America. However, 

Africa is the largest producer of Cassava, with 62 percent of the 

total world production. Nigeria is leading the world with nineteen 

percent of global market share [1]. The total world cassava 

utilization is projected to reach 275 million tons by 2020 [2]. 

Cassava production and processing is still carried out by manual 

labour using local, simple, farm implements such as hoes and 

knives in most parts of Nigeria. There is a limited absence of 

mechanized production to the local farmers who constitute the 

majority of the producers. Cassava roots are processed at 

household and cottage levels in the rural areas of the major 

cassava producing states by traditional methods handed down 

through time as cassava was adopted as food by the people. 

Processing at these levels involve mainly the production of 

‘Garri’, fermented and unfermented flour, as well as a local 

delicacy called ‘Fufu’ for domestic consumption [3]. 

The traditional method of grating involves placing of the local 

grater, which is made of perforated metal sheet on the table 

where it is convenient for effective use and brushes sheet metal. 

The cassava turns into pulp and drop into container that is being 

used to collect the grated pulp cassava [4]. Adejumo [5] in his 

design used a wooden grater in which the cassava forced into a 

hopper is rubbed against the grater which is being electrically 

power. Enhanced quantity of cassava can be grated using this 

method. However, the durability of the grater is low because of 

its wooden nature. A pedal operated cassava grinder which is 

powered by human efforts applied to pedal has been design by 

Ndaliman [6]. The grinder pulverizes the cassava tubers into 

paste which can pass through a wire sieve with an effective 

performance of 60%. Olusegun and Ajiboye [7] design a vertical 

squeeze cassava pulp dewatering machine and conclude that the 

rapid rate of dewatering success of their design will enhance the 

production of ‘gari’ and thus assist development. Many other 

researchers has made contributions in the area of cassava tuber 

peeling and grating [8-16].  

II. DESIGN ANALYSIS 

2.1 Design Consideration 

The machine is constructed so that it can be easily dismantled. 

The sprocket and chain drive arrangement are used, coupled 

along with a flywheel to ensure high torque. Hopper is used to 

ensure that all the materials pass through in order to pulverized 

and avoid minimum wastage. 

The stand of machine has a wide base to increase stability of the 

machine both at the peddling section and that of the main frame. 

The chute is sloppy, so that the filtrate can slide downward and 

discharge by gravity. Above all, the design of the machine is 

considered to be cheap and of high economic viability when 

produced in mass production. 

2.2 Determination of Sieve mechanism Load 

The total loads of the sieve mechanism consist of: mass of the 

sieve bed, mass of container housing the balls, Mass of ‘gari’ in 

container and Mass of the screening material.  

Mass of sieve bed 

The mass of the sieve bed is given as; 

    (1) 

The volume of the sieve bed is given as: 

    (2) 

Where, 

 (3) 

Where,  is the mass (kg),  is the density (kg/m
3
),  is the 

volume (m
3
),  is the breadth (m),  is the length (m),  is 

the thickness (m) and  is the height (m). 

The density of the metal material used is given as 7800kgm
-3

. 

Given that =450mm, =700mm, =2mm and =50mm, 

the mass of the sieve bed is obtained using equations (1) to (3) as 

1.794 kg. 

Mass of container 

The mass of the container is given as; 

C 
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    (4) 

The volume of the container housing the balls is given as: 

    (5) 

Where, 

  (6) 

Where,  is the mass (kg),  is the density (kg/m
3
),  is the 

volume (m
3
),  is the breadth (m),  is the length (m),  is the 

thickness (m) and  is the height (m). 

The density of the metal material used is given as 7800kgm
-3

. 

Given that =440mm, =610mm, =2mm and =110mm, 

the mass of the container is obtained using equations (4) to (6) as 

3.6036 kg. 

Mass of ‘gari’ in container 

The mass of the gari in the container is given as; 

    (7) 

The volume of the gari in the container is given as: 

   (8) 

Where,  is the mass (kg),  is the density (kg/ m
3
),  is the 

volume (m
3
),  is the breadth (m),  is the length (m) and  is 

the height (m). 

For a dehydrated, grated cassava, the density is given as 563kgm
-

3 
[17]. Given that =440mm, =610mm and =60mm, the 

mass of the ‘gari’ in the container is obtained using equations (7) 

and (8) as 9.067 kg. 

Mass of the screening material 

The screening materials consist of the net and the net frame. The 

total mass of the screening material is therefore the sum of 

masses of the net and net frame. 

The total mass of the screening material is given as 

    (9) 

Where,  is the mass of sieve material (kg),  is the mass of 

the net (kg) and  is the mass of the net frame (kg). 

Given that the mass of the net and the net frame are 0.003kg and 

0.45kg respectively, the total mass of the screening material 

using equation (9) is 0.453 kg. 

The total mass of the reciprocating sieve bed is given as: 

  (10) 

Where,  is the total load of the sieve mechanism (Kg),  

is the mass of the sieve bed (Kg),  is the mass of container 

housing the balls (Kg),  is the mass of gari in container (Kg) 

and  is the mass of the screening material (Kg). 

Given that =3.6036Kg, =9.067Kg, =0.453Kg and 

=1.794Kg, the total load of the sieve mechanism is obtained 

using equation (10) as 14.9868Kg. 

2.3 Maximum displacement of Sieve Bed   

The maximum displacement of the sieve bed from the top dead 

centre position is given as:  

L

r
rx

2

sin
)cos1(

22 
      (11) 

Where, x is the displacement of sieve Bed (m), L is the length of 

the connecting rod (m), r is the crank radius (m),   is the angle 

of crank with the horizontal (
0
). 

Given that L=0.25m and r=0.095m, and that the values for Ls 

when  is 45
0
, 90

0
, 135

0
, 180

0
, 225

0
, 270

0
 and 315

0
 are 35.83mm, 

113.05mm, 171.23mm, 190mm, 171.25mm, 130.05mm and 

15.03mm respectively, the maximum displacement occurs when 

the crank is at an angle of 180
0 

with the horizontal as 190mm. 

2.4 Chain Design Analysis 

Pitch Diameter 

The sprocket pitch diameter (Pd) is given as: 

)
180

sin(
n

p
Pd      (12) 

Where,  is the pitch diameter (mm), p is the chain pitch (mm), 

n is the number of teeth on small sprocket. 

Using the American Chain Association (ACA) chart, a chain of 

pitch 12.7mm is adopted and n=22, the pitch diameter is obtained 

from equation (12) as 89.24mm. 

Speed ratio 

The speed of the larger sprocket to the shaft sprocket can be 

calculated as: 

2

1

m

m

RP

RP
 OR 

1

2

N

N
    (13) 

Where, RPm1 is speed of small sprocket, RPm2 is speed of large 

sprocket, N1 is number of teeth on small sprocket, N2 is number 

of teeth on large sprocket. 

Given that N1=22 and N2=22, the ratio is 2:1. 

Chain Velocity 
Konz [18] have recommended an allowable design pioneer of 

about (74.5W) and a speed of 50rpm involving the use of the leg. 

Therefore, Velocity of the chain is obtained from the relation 
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60

dn
V


      (14) 

Where: V is the velocity of the chain (m/s), n is the number of 

teeth on crank sprocket, d is the pitch diameter of crank sprocket 

(mm). 

Given that d=178.02mm and n= 50, the velocity of the sprocket 

from equation (14) is 0.466m/s. 

Chain Load 

The relations give the total load on the chain: 

V

H
T 2      (15) 

Where, H is the power (W), V is the velocity of chain (m/s), T2 is 

the torque (hp). 

Given that H=74.5W and the value of V from equation (14), the 

chain load is 159.85N. 

Chain Length 

The chain length for sieve shaker is given by: 








 








 


C

NNNN
CL

2

1212

42
2


  (16) 

Where, L is the length of chain (m), C is the centre distance (m), 

N1 is the number of teeth on small sprocket, N2 is the number of 

teeth on large sprocket. 

Effective Chain Power 

The effective chain power transmitted through the chain is given 

as: 

1000

)( 21 VTT
P


    (17) 

Where, P is the chain power (W), V is the velocity (m/s). T1 is 

the tensions on the tight side (N), T2 is the tension on the slack 

side (N). 

2.5 Flywheel Effect 

The centrifugal force on the flywheel is given by: 

2mrFT      (18) 

The angular velocity is given by; 

60

2 N
      (19) 

The mass of the flywheel is given by; 





*4

2tD
m       (20) 

The mass of the disc is given by; 





*4

2

dd

d

tD
m       (21) 

Where, FT is the centrifugal force (N), m is the mass of the 

flywheel (Kg), t is the thickness of disk (m), D is the diameter of 

flywheel (m),  is the density of steel (Kg/m
3
), r is the radius of 

disk (m),   is the angular velocity of disk (rad/s), N is the speed 

of shaft (rpm). 

Given that t=3.8mm, td=4mm D=260mm, Dd=190mm  =7800 

Kg/m
3
, r =0.13m and N=122.2rpm. The mass of the flywheel, the 

mass of the disc and the centrifugal force are obtained from 

equations (18) to (21) as 1.5737Kg, 0.8846Kg and 33.51N 

respectively. 

2.6 Shaft Design 

The load acting on the shaft is that of the sprocket and the 

pulverizing cylinder. The pulverizing cylinder loads consist of 

the loads due to cylinder drum, spikes rod and cassava lumps. 

The loads due to sprocket consist of the weight of sprocket and 

that due to the tension of the tight sprocket. 

2.6.1 Loads due to Pulverizing Cylinder 

Force due to Cylinder drum 

The force applied by the cylinder will be resolved with respect to 

the force due to cylinder drum is given as; 

    (22) 

The volume of the pulverizing cylinder drum is given as; 

ccc lrV
2

      (23) 

Force due to Spikes Rod 

The force due to the spike rod is given as; 

    (24) 

The volume of the spikes rod is given as; 

sss lrV
2

      (25) 

It is recommended that 80 spikes be used, with 20 spikes each in 

4 rows perpendicular to the horizontal plane of the shaft. The 

total force of spikes is given as: 

    (26) 

Force due to Cassava lumps 
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Assuming that the machine will accept 5kg of cassava lump 

through the inlet at any given time during operation, the force 

due to the cassava lump is given as: 

    (27) 

Total Force due to Pulverizing Cylinder 
The total force due to the pulverizing cylinder is given by: 

   (28) 

Where, Fc is the force due to cylinder drum (N), Vc is the volume 

of cylinder (m
3
), rc is the radius of cylinder (m), lc is the length of 

drum (m), Fs is the force due to spikes rod (N), Vs is the volume 

of spikes rod (m
3
), rs is the radius of spikes rod (m), ls is the 

length of spikes rod (m),  is the total force due to the 

pulverizing cylinder (N),  is the total force of spikes (N),  is 

the force due to the cassava lump (N),  is the mass of the lump 

(kg),  is total number of spikes,  is the density of the material 

(kg/m
3
),  is the acceleration due gravity (m/s

2
).  

Given that rc=23mm, lc=500mm, rs=10mm, ls=54mm, and 

=7800kg/m
3
, the total force due to the pulverizing cylinder is 

obtained using equations (22) to (28) as 216.479N 

(292.539N/m). 

2.6.2 Loads due to sprocket 

Load due to sprocket weight 

The force due to the sprocket weight is given as: 

    (29) 

Load due to sprocket 

The vertical force due to the tension of the sprocket is given as: 

    (30) 

The total vertical force due to the sprocket is given as 

    (31) 

The horizontal force due to the tension of the sprocket is given 

as: 

    (32) 

Where,  is the force due to the sprocket weight (N),  is the 

mass of sprocket,  is the vertical force due to sprocket tension 

(N),  is the horizontal force due to sprocket tension (N),  is 

the effective pull of the sprocket (N) and  is the chain 

transmitting angle (
0
). 

Given that =40
0
, =0.12kg and =303.118N. The total 

vertical and horizontal forces due to the sprocket was obtained 

from equations (29) and (32) as 233.38N and 194.84N 

respectively. 

2.6.3 Determination of Shaft diameter 

The total vertical and horizontal forces due to the sprocket and 

that due to the pulverizing cylinder are illustrated in Figure 1 

below. 

 

(a) 

 
(b) 

Figure 1: Force distribution on shaft; (a) vertical loading, (b) 

Horizontal loading 

Correct shaft diameter design will ensure satisfactory and rigidity 

when shaft is transmitting under various operating load 

conditions. A solid shaft of circular cross-section is used 

considering analysis of stresses such as torsional and bending 

stresses. 

For solid shaft having little or no axial load is given by; 

223 )()(
16

ttbb

s

MKMK
s

d 


  (33) 

For a shaft transmitting power (Kw) at a rotational speed (rpm), 

the transmitting torque is given as: 

Speed

Power
M t       (34) 

Where, Mt is the torsional moment, Mb is the bending moment, 

Kb is the combined shock and fatigue applied to bending 

moment, Kt is the combined shock and fatigue applied to 

torsional moment, Ss is the allowable stress. 

The values of forces on Figure 1 are used to obtain the bending 

moment of the shaft as 47.368Nm. Given that Kt=1.0, Kb =1.5 

and Ss=40x10
6
 N/m

2
, the diameter of the shaft is 23.45mm. From 

a standard shaft, 25mm diameter is preferred for this design [19]. 

2.7 Friction between Bearing and Rail 

Figure 2 shows the equilibrium of forces for the ball 
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Figure 2: Balls in equilibrium. 

The force required to rolling of the ball is given as 

    (35) 

Where, 

     (36) 

Where, F is the force required to cause rolling (N), w is the 

weight of ball, r is the radius of ball bearing,  is the distance 

(coefficient of rolling friction) for ball bearing,  is the mass 

(Kg) and  is acceleration due to gravity. 

Given that m=14.655Kg, g = 9.81kg/m
3
, a=0.0012 and 

r=0.0235m. The force required to cause rolling of bearing is 

obtained from equations (35) and (36) is 7.341N. Figure 3 shows 

the schematics side view of the designed machine. 

 
Figure 3. Side view of the design Machine 

III. CONCLUSION 

    The design of a pedal driven pulverizing and sieving machine 

for dewatered grated cassava has been presented. The 

components design includes the sieve bed mechanism, screening 

material, chain, shaft and pulverizing cylinder. The Machine is 

designed to be driven like a bicycle, which sends rotary motion 

to the system for the desire work. When fabricated, the 

pulverizing and sieving of dewatered grated cassava will be 

achieved mechanically using human effort of bike pedal. 
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Abstract- Kleebattschadel (clover leaf shaped skull) is a rare and 

severe form of craniosynostosis occurring due to various 

syndromic and non syndromic etiologies(1). One among them is 

Pfeiffer syndrome, a rare inherited disorder that associates 

craniosynostosis, broad and deviated thumbs and big toes, and 

partial syndactyly on hands and feet caused due to FGFR gene 

mutations. 

 

Index Terms- Kleebattscadel, Pfieifer syndrome, 

craniosynostosis 

 

I. INTRODUCTION 

2 days old neonate first born of non consanguineous 

parentage with a normal antenatal and birth history was 

admitted with complaints of swelling and outward protrusion of 

right eye from birth. The baby also had umbilical discharge, poor 

feeding and irritability for the past two days. On examination 

baby had no weight gain since birth but vital functions were 

stable. Clinically baby had fused sutures with closed fontanelles, 

Subluxation of right eyeball with severe chemosis, 

Lagophthalmos and exposure keratitis in the left eye. 

 

 

  
Figure 7: photo showing proptosis 

 

       A detailed physical examination revealed a Midline palatal 

groove, Low set ears, mid facial hypoplasia, Ankylosed elbow, 

large thumb and a prominent toes. The baby had umblical 

discharge but no indurations. Systemic examination was normal. 

  

  
Figure 8 :photo showing large toe 

  

       Investigations revealed a normal septic workup, liver 

and renal function tests. Ultrasound abdomen was normal 

and karyotyping revealed a normal 46 XY pattern. X ray of 

the skull showed clover leaf shaped skull bone appearance. 

  

  
Figure 9: x ray showing clover shaped skull 

 

       CT SKULL showed Fusion of all sutures, prominent lateral 

ventricles. Also the pits on surface of the skull suggestive raised 

Intra Cranial Tension.    

 

2  
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Figure 10 CT showing fused cranial bones 

  

       The above physical and radialogical features fitted with 

pfeiffer syndrome type 2, one of the causes for kleebatschadel 

(clover shaped skull). Type 2 pfeiffer consists of cloverleaf skull, 

extreme proptosis, finger and toe abnormalities, elbow ankylosis 

or synostosis, developmental delay and neurological 

complications. 

       The child was treated with antibiotics till cultures were 

sterile. Ophthalmology opinion was obtained who advised 

evisceration for right eye and median tarsorrhaphy for left eye. 

Child was established feeds well and is now on weight 

monitoring for neuro surgical intervention for fused sutures. 

  

 

II. DISCUSSION 

       The cloverleaf skull, or Kleeblattschädel, is a rare skull 

deformity resulting from premature fusion of multiple cranial 

sutures and characterized by a trilobar skull with bossing of the 

forehead, temporal bulging, and a flat posterior skull. The 

Kleeblattschädel anomaly has been reported to occur in patients 

with both syndromic and nonsyndromic forms of 

craniosynostosis. The causes of kleebattschadel are Crouzon 

syndrome ,Apert syndrome, Carpentar syndrome, 

Osteoglophonic    dysplasia, Chromosomal duplication of 

13,15q, Amniotic band anamolies, Bilateral  subtemporal 

decompression, Beare –stevenson cutis gyratum, Campomelic 

dysplasia, COH syndrome, Pfeiffer syndrome, Say poznanski 

syndrome and Thanatophoric dysplasia(2).  

       Pfeiffer syndrome affects about 1 in 100,000 individuals. A 

craniosynostosis in association with short, broad thumbs and big 

toes are the major diagnostic clues for Pfeiffer syndrome. 

Patients have premature fusion of the coronal and lambdoid 

sutures and occasionally of the sagittal sutures, leading to an 

abnormal skull shape. There is a characteristic facial appearance: 

disproportionally wide head with flat occiput, full high forehead, 

underdeveloped midface with receded cheekbones (midfacial 

hypoplasia), a small nose with low nasal bridge and widely 

spaced eyes (ocular hypertelorism). Patients often show 

prominence of the eyes (ocular proptosis) due to very shallow 

orbits. 

       The thumbs and big toes are short and broad. There is a 

typical deviation of thumbs and great toes away from the other 

digits and webbing (syndactyly) of the second and third fingers 

and toes. Additional abnormalities may include mental 

retardation, aqueductal stenosis with ensuing hydrocephaly, 

cerebellar and brain stem herniation, low-set ears, external 

auditory canal stenosis of atresia, recurrent ear infections, and 

infrequently, internal anomalies such as hydronephrosis, pelvic 

kidneys and hypoplastic gallbladder. Visual abnormalities may 

be a feature, either primary, due to the proptosis or 

secondary,due to increased intracranial pressure. 

       Patients with Pfeiffer syndrome may manifest upper airway 

obstruction related to midface hypoplasia and secondary nasal 

obstruction; tracheal anomalies have been infrequently reported. 

Based on the severity of the phenotype, the Pfeiffer syndrome 

has been divided into three clinical subtypes(3) : 

       • Type 1 Pfeiffer or "classic" Pfeiffer syndrome involves 

individuals with mild manifestations including brachycephaly, 

midface hypoplasia, and finger and toes abnormalities. It is 

associated with normal neurological and intellectual 

development, and generally has a good outcome. 

       • Type 2 consists of trilobated skull deformity (cloverleaf 

skull), extreme proptosis, finger and toes abnormalities, elbow 

ankylosis or synostosis, developmental delay and neurological 

complications. The cloverleaf skull can cause limited brain 

growth, and the extreme proptosis can cause severe visual 

impairments. 

       • Type 3 is similar to type 2 but without the cloverleaf skull. 

The absence of cloverleaf skull in type 3 can make the diagnosis 

difficult to establish. Types 2 and 3 have occurred only in 

sporadic cases, and have an increased risk for early death due to 

severe neurological compromise and respiratory problems(4). 

       Mutations in the fibroblast growth factor receptor (FGFR) 

genes cause Pfeiffer syndrome: FGFR1 (on chromosome 8p11.2-

p11) and FGFR2 (on chromosome 10q26) Type 1. Pfeiffer 

syndrome is caused by mutations in either the FGFR1 or FGFR2 

gene. Types 2 and 3 are caused by mutations in the FGFR2 gene. 

Mutations in FGFR1 therefore usually give a milder 

phenotype(5). 

       The main differential diagnosis includes the syndromes that 

are characterized by craniosynostosis (Apert, Carpenter, 

Crouzon, isolated cloverleaf skull, and Thanatophoric dysplasia). 

Interestingly, mutations in the same FGFR(either FGFR1, 

FGFR2 or FGFR3) can result in different craniosynostosis 

syndromes, thus implicating a common pathologic mechanism 

with FGFR gain of function in Pfeiffer, Apert, Muenke, and 

Beare-Stevenson syndromes. Pfeiffer syndrome and Apert 

syndrome are noteworthy for some similarities but the two 

disorders are nosologically and genetically distinct. Crouzon 

syndrome is phenotypically similar to Pfeiffer syndrome but 

lacking the hand and foot anomalies. Phenotypic overlap occurs 

with Muenke syndrome, which is caused by a specific FGFR3 

mutation. Sometimes Pfeiffer syndrome has been confused with 

Saethre-Chotzen and Jackson-Weiss syndromes, since broad toes 

may occur in both. 

       Pfeiffer syndrome is an autosomal dominantly inherited 

disorder meaning that children of a person with Pfeiffer have a 

50% chance of inheriting the syndrome. Recommendations for 

the evaluation of parents of a proband with an apparent de novo 

mutation include clinical, radiographic and molecular genetic 

evaluation.  

       The primary treatment of craniofacial abnormalities 

associated with craniosynostosis is surgical reconstruction that 
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usually requires a series of staged procedures. In the first year of 

life the synostotic sutures of the skull are released. In syndromic 

craniosynostosis the first surgery is often as early as at three 

months of age. The aim of this surgery is decompression of the 

brain and remodeling of the skull, and if necessary, elongation 

and expansion of the bony orbits [10]. As the child grows, skull 

remodeling may be required. Early treatment may reduce the risk 

for secondary complications such as hydrocephaly. In a second 

stage, midfacial surgery is performed to reduce the exophthalmos 

and the midfacial hypoplasia. 
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     Abstract- The absorption of carbon dioxide into aqueous ammonia solution using packed column was investigated. The volumetric 

overall mass transfer coefficients (KGav) for CO2 absorption into aqueous ammonia solutions were evaluated over ranges of main 

operating variables , that is, upto 16kPa partial pressure of CO2, 61-214 m
3
/(m

2
.h) gas flow rate, 0.75- 3.06 m

3
/(m

2
.h) liquid flow rate, 

2%- 16% ammonia mass fraction, and 20- 50
o
C temperature. Experimental results show that the mass transfer process in CO2 

absorption into aqueous ammonia solution is mainly controlled by the resistance in the liquid phase and the ammonia concentration 

has a great effect on the overall mass transfer coefficient. 

    Keywords- absorption, volumetric overall mass transfer coefficient, carbon dioxide, aqueous ammonia, packed column. 

I. INTRODUCTION 

The global warming caused by increasing emission of carbon dioxide is one of the most serious environmental problems. 

Carbon dioxide discharged by the consumption of fossil fuel for power and heat production is said to occupy nearly 35% of the 

amount of discharged CO2 all over the world. Therefore, removal of carbon dioxide from flue gases is a key measure to reduce CO2 

emission. Several technologies of CO2 sequestration include chemical solvent absorption methods, adsorption methods, cryogenic 

methods, separation using membranes and biological fixation, and the O2/CO2 combustion process. The absorption process is one of 

the most common industrial technologies today. Chemical solvent absorption methods are considered as a reliable method for 

reducing CO2 emission from fossil fuel power plants. Among the chemical solvent absorption processes, the monoethanolamine 

(MEA) scrubbing is widely used in the chemical engineering process of gas purification and carbon dioxide capture. However, the 

cost to capture CO2 from flue gas of power plants is very high when using MEA scrubbing. It is estimated that the energy penalty 

from using this method for CO2 capture from coal-fired power plants is about 15% to 35%. Besides, The MEA process suffers the 

following disadvantages, such as low CO2 loading capacity, high equipment corrosion rate, amine degradation by SO2, NO2, HCL and 

O2 in the flue gas, and high energy consumption during absorption and regeneration. So, the MEA process requires that the flue gas be 

clean, which SO2 and NO2 must be removed first. 

Some researchers found that ammonia seems to be an alternative and promising absorbent for removing CO2 from flue gas. Aqueous 

ammonia is not easy to be degraded and the energy input is much lower than MEA process, and the solution does not have a corrosion 

problem. Three major acid gases, SO2, NO2 and CO2, will be captured in the aqueous ammonia process, which is expected to reduce 

the total cost and complexity of emission control systems. Yeh and Bai carried out experimental investigation of ammonia and MEA 

capturing CO2 in a bubble reactor. The tests showed that the NH3 absorbent is superior to MEA absorbent in its capacity to absorb and 

removal CO2 from flue gas systems. Yeh et al. performed CO2 absorption and regeneration with aqueous ammonia in a semi-

continuous flow reactor. It is found that the regeneration energy saving for the aqueous ammonia process is approximately 62% 

compared with the MEA process. Diao et al. studied the mechanism and kinetics of the reaction between CO2 and NH3 solvent in a 

sieve-plate tower. Their experimental results showed that the CO2 removal efficiency reaches its highest value at 33
0
C. 

The focus in the above literatures seems to lie on the determination of the removal efficiency and absorption capacity, the mass 

transfer efficiency of carbon dioxide absorption into aqueous ammonia solution rarely reported. The motivation of this paper focuses 

on the mass transfer performance of the CO2 absorption process using dumped packing and aqueous ammonia solution as the column 

internal and absorption solvent, respectively. The performance of the packed column was evaluated experimentally under various 

conditions to revel effects of process parameters, including CO2 partial pressure in gas phase, gas flow rate, flow rate of liquid, 

concentration of ammonia. 

II. ABSORPTION MECHANISM OF CO2 INTO AQUEOUS AMMONIA SOLUTION 

 

A. REACTIONS OF CO2 WITH AMMONIA 

The reaction between aqueous ammonia and carbon dioxide mainly occurred in the liquid phase of the gas-liquid interface, the 

reactions in the liquid phase of the CO2-ammonia system are given as follows: 

CO2 (g) + 2NH3 (aq)                          NH2COONH4 (aq),                                                    (1) 

CO2 (g) + 2NH3 (l) + H2O (l)                        (NH4)2 CO3 (s)                                  (2) 

CO2 (g) + NH3 (l) + H2O (l)                         NH4HCO3 (s)                                       (3) 

The reaction (1) is actually composed of the following two steps. 

CO2 (g) + NH3 (aq)                           NH2COOH (aq),                                             (4) 

NH3 (aq) + NH2COOH (aq)                          NH4
+
(aq) + NH2COO

-1
 (aq)                                                      (5) 

And then, NH2COONH4 hydrolyzes in solution instantaneous and generate free ammonia: 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      525 

ISSN 2250-3153  

www.ijsrp.org 

NH2COO- (aq) + H2O (l)                           HCO3 (aq) +NH3 (aq)                                                (6)         

NH3 (aq) + H2O (l)                                NH3 H2O (aq)                                                                      (7) 

The reaction (4) is very fast and irreversible, and the reaction (5) is instantaneous. The reaction (6) is too slow to influence the rate of 

the absorption directly. Therefore, the reaction between aqueous ammonia and carbon dioxide is mainly controlled by reaction (4). It 

is a second- order reaction with first- order for CO2 and NH3 respectively. 

On the other hand, reactions (2) and (3) are reversible, with ammonium carbonate ((NH4)2CO3) or bicarbonate (NH4HCO3) as the 

products. The forward reactions are dominant at room temperature. The backward reactions occur at temperatures of around 38-60
0
C 

B. HYDRATION OF CO2 IN AQUEOUS SOLUTION 

The ammonia solution show weakly alkaline, thus, the hydration of CO2 in aqueous solutions would occur in the liquid phase, the 

reactions are as follows: 

CO2 + H2O                               HCO3
-
 + H

+
                                     (8) 

CO2 + OH
-
                               HCO3

- 
                                                (9) 

The contribution of reaction (8) to the overall reaction rate is very small as the reaction has a very low rate constant and may usually 

be neglected. 

C. REACTION RATE FOR CO2 ABSORPTION INTO AQUEOUS AMMONIA SOLUTION 

Based on all considerations concerning the various reactions with CO2 in aqueous ammonia, the reacton rate for CO2 absorption into 

ammonia solution mainly controlled by the reactions are given in Eq.(4) and Eq.(9). The reaction rate for CO2 absorption into aqueous 

ammonia solution can be described as follows. 

  rCO2 -NH3 = k2 [NH3] [CO2]                               (10) 

  rCO2-OH- = kOH-[OH
-
][CO2]                             (11) 

The overall reaction rate can be described as: 

rov = rCO2-NH3 + rCO2-OH- = k2 [NH3][CO2] + kOH- [OH
-
] [CO2]                                       (12) 

Where the values for rate constant k2 for reaction between CO2 and ammonia is about 300 L/ (mol.s) in 20
o
C. The kinetic rate constant 

kOH- can be described in terms of temperature. 

  lg (kOH-) = 13.635-2895/T 

The value of kOH- equals to 5747.9 m
3
/(kmol.s) when the temperature is 20

o
C. The hydroxyl ion concentration and the pH value of 

aqueous ammonia are estimated by the following relations: 

[OH
-
] =                  (14) 

pH = -log10[H
+
] = -log10                                                                          (15) 

Where Kb represents the ionization equilibrium constant of the aqueous ammonia and the value of Kb is 1.710×10
-5 

at 20
o
C. The Kw is 

the dissociation constant of water which responds to changes in temperature, and the value of Kw equals to 10
-14 

in room temperature. 

The calculated kinetic data for absorption of CO2 into aqueous ammonia at 20
o
C are given in Table 1. The value of kOH-[OH

-
] is much 

smaller than that of k2[NH3] as the reaction has a very low hydroxyl ion concentration. The contribution of reaction (6) to the overall 

reaction rate is less than 7%. Thus, the reaction rate between CO2 and ammonia solution is mainly controlled by reaction (4) and the 

action of CO2 with OH
-
 ion can be neglected. 

Then, the overall reaction rate can be approximately described as: 

 rov = rCO2-NH3 + rCO2-OH- = k2 [NH3][CO2]                           (16) 

 The reaction between NH3 and CO2 is very fast , and the CO2 concentration in liquid phase can be assumed to be zero in the 

fast pseudo-first-order reaction regime. 

 In order to verify whether the absorption of CO2 into aqueous ammonia occurs in the fast pseudo-first-order reaction regime 

(1<< Ha << i or 2 < Ha < ), some chemical kinetic parameters of the reaction between NH3 and CO2 are discussed according to 

Higbie penetration theory. 

Where 

 1 =  +                                                          (17) 

The diffusivities of CO2 and NH3 will be taken as equal to simplify the argument for they are only about 20% different in fact. As the 

value of the mole concentration of ammonia is bigger than 1.16kmol/m
3 
and the partial pressure of CO2 is less than 15kPa, the value of 

1 is satisfied 1 > 100. 

The Hatta number Ha is expressed as: 

Ha = kL                (18) 

The mass transfer coefficient in the liquid phase is expressed as: 

kL = 2                                 (19) 

Thus, 

 Ha =                 (20) 
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Where tc is the contact time (given in seconds). In this study, the gas-liquid contact time is much bigger than 0.03s and less than 20s. 

Thus, the relationship of 1<< Ha << 1 can be satisfied. Therefore, the absorption of CO2 into ammonia occurs in the fast pseudo-first-

order reaction regime where the enhancement factor  equals to the Ha, and the carbon dioxide is completely exhausted in the liquid 

film, so the equilibrium mole fraction of CO2 in the liquid phase (y*) can be assumed to be zero. 

III. DETERMINATION OF OVERALL MASS TRANSFER COEFFICIENT. 

 

A. TRADITIONAL TWO-FILM THEORY 

The absorption of CO2 into aqueous ammonia is a gas-liquid reaction. According to the two-film model, a thin gas film exists on one 

side of the interface and a thin liquid film exists on the other side with the controlling factors being molecular diffusion through each 

of the films. In case of chemical absorption, the overall mass transfer coefficient is based on the individual gas, liquid-phase mass 

transfer coefficients and the enhancement factor . 

   =  +                 (21) 

 In a gas-absorption apparatus such as packed column, the effective gas-liquid interfacial area (av) is considered as another 

important parameter in mass transfer process in addition to the mass transfer coefficients. Transfer unit theory has been used for a 

number of years to design absorption columns, and it is in this theory where the KGav appears in engineering design. Therefore, it is 

more practical to determine the volumetric overall mass transfer coefficients (KGav): 

   =  +                (22) 

 Apparently, the overall coefficient KGav can be directly determined from Eq. (22). However, this approach is not extensively 

used because experimental determinations of the individual mass transfer coefficients involve the use of extremely difficult 

techniques. In experiments, it is convenient to measure the mole fraction of CO2 at the top and bottom of the packed column and the 

overall mass transfer coefficient can be determined based on the measured CO2 concentration. 

B. DETERMINATION OF OVERALL MASS TRANSFER COEFFICIENT ACCORDING TO THE MEASURED CO2 

CONCENTRATIONS AT THE TOP AND BOTTOM OF THE PACKED COLUMN. 

The overall mass transfer coefficient is affected by three main factors; there are the interfacial area between gas phase and liquid 

phase, the resistance in the gas phase and the resistance in the liquid phase. In the derivation of overall mass transfer coefficient, it is 

assumed that the liquid flow rate is unchanged. So, the interfacial area between gas phase and liquid phase is unchanged. Then, the 

overall mass transfer coefficient is unchanged about the interfacial area between gas phase and liquid phase. In the process of 

absorption, the total gas flow rate is constantly changing due to CO2 absorption into aqueous ammonia solution. However, the 

variation of total gas flow rate along the height of the tower is little as the mole fraction of the inert gas of nitrogen in gas steam is 

above 85%. Therefore, there is a slight effect of gas flow rate on the total mass transfer resistance. Besides, as the liquid flow rate, the 

concentration of ammonia solution and the inlet CO2 loading of the solution are regarded as unchanged, and the amount of aqueous 

ammonia solution is very sufficient in the whole absorption process. Thus, it is considered that the overall mass transfer coefficient 

would not be significant changed along the height of the tower. 

 Then, considering an element of column with height dh, due to the inert gas flow rate is constant along the height of the 

tower, the mass balance can be given as follows: 

 dmA = GBdY = NA. av. . dh.                                      (23) 

And: 

GBdY = KG P av (y-y*). dh.                               (24) 

 Where mA represents the amount of carbon dioxide absorbed per unit time in kmol/h, Y is the mole ratio of component A, h 

is column height in m, GB is inert gas flow rate in kmol/m
2
.h, y is the mole fraction of component A in gas stream. 

 From Eq. (24), the element of column dh can be determined as: 

  dh =                                (25) 

 When used for chemical absorption, y* in Eq. (25) is assumed to be zero since the chemical reaction is fast. Thus, Eqn (25) can be 

expressed as: 

  dh =  ,                               (26) 

And 

  Y=                                             (27) 

Therefore,   

   =   =   dY,                           (28) 

And 

  h =  [ ln ] + ( Y1-Y2 )]                         (29) 

 Then, the expression of KGav can be obtained as follows: 
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KGav =  [ ln ] + ( Y1-Y2 )]            (30) 

 In this paper, the CO2 concentration at the top and bottom of the column was measured and used for evaluating the KGav 

value in accordance with Eq. (30). 

IV. EXPERIMENTAL SETUP 

The schematic diagram of the experimental setup is shown in Figure 1. The packed column was made of stainless steel with 0.6 m 

high and 0.1 m inside diameter. The packing height of the reactor was 400mm, and the filler of the packed column was ceramic 

Raschig ring with 8mm diameter. The void fraction of packing layer is 0.64 (m
3
/m

3
) and the specific surface area is about 570(m

2
/m

3
). 

 In order to control the reaction temperature, experiments were carried out under water bath conditions. The water bath was 

kept at constant temperature by temperature controller and an electric heater, and also, the aqueous ammonia solution and inlet 

artificial flue gas of CO2 and nitrogen mixture were kept at same temperature with heater. The simulated flue gas was mixed using two 

mass flow controllers with an accuracy of  S.P. which controlled the flow rates of CO2 and nitrogen, respectively, and the 

mixture gas passed through the packed column from its bottom to the top. When the mixture gas reached a steady state, the heated 

aqueous ammonia solution was then pumped at a given flow rate to the column top. So, the mixture gas and the aqueous ammonia 

solution were in counter flow pattern, it is beneficial to make CO2 and aqueous ammonia contact and react thoroughly. The CO2 

concentration at the top of the column was determined by an infrared gas analyzer with an accuracy of  of the full-scale reading. 

Each absorption experiment was operated until the concentration of CO2 in the gas phase reached a steady-state condition. All 

experiments were carried out under atmospheric pressure. Details of the operating conditions are shown in Table 2. 

 In order to validate the repeatability of the experimental system, one test case has been repeated three times, the experimental results 

show that the standard deviation of the CO2 concentration at the top of the packed column is 0.14%,this indicates that the experiment 

system has a good repeatability. 

 

 
Figure.1:- Experimental setup  

 
V. RESULTS AND DISCUSSION 

The effects of different operating and design parameters on KGav including CO2 partial pressure, total gas flow rates, volume flow rate 

of aqueous ammonia solution, aqueous ammonia concentration, and reaction temperature were investigated. 

A. EFFECT OF CO2 PARTIAL PRESSURE 

 The effect of CO2 partial pressure on the overall KGav value of CO2 absorption using aqueous ammonia solution was shown 

in Figure 2. The KGav value decreases slightly as the CO2 partial pressure increases. Such behavior also reported by Aroonwilas et al. 

using AMP aqueous solution to absorb CO2 in columns packed with structured packing. According to two-film theory, the mass-

transfer resistance of the gas phase will decrease with the increasing CO2 partial pressure. Logically, an increase in the CO2 partial 

pressure allows more CO2 molecules to travel from gas bulk to the gas-liquid interface, which would result in higher mass transfer 

performance. On the other hand, the rate of gas absorption is not exclusively dependent upon the mass transfer phenomenon in the gas 

phase. The mass transfer behavior in the liquid phase also plays an important role. And diffusion of solvent molecules in the liquid 

phase is restricted in comparison with that of CO2 from the gas phase to the gas-liquid interface. Thus, mass transfer process of CO2 

absorption into aqueous ammonia solution is mainly controlled by the resistance of the liquid phase. 

1. CO2 cylinder 

2. Flow meter 

3. Packed column 

4. Outlet gas 

5. Feed tank 

6. Pump 

7. Head tank 

8. Valve 

9. Product tank 

 

Compressed 

air 
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Figure 2: Effect of CO2 partial pressure on overall mass transfer coefficient 

 

B. EFFECT OF LIQUID FLOW RATE   

 Figure 3 shows the effect of liquid flow rate on the overall mass transfer coefficient. It is found that an increase in the liquid 

flow rate results in an increase in KGav value. Previous studies on CO2 absorption in rotating packed bed, spray tower and membrane 

contactor have also revealed a similar trend of increasing KGav with increasing liquid flow rate. With the liquid flow rate increasing, 

more liquid would be spread on the packing surface, and this leads to an increase in the interfacial area per unit volume (av). Besides, 

the higher liquid flow rate leads to a higher liquid-side mass transfer coefficient (kL) in the case of liquid phase controlled mass 

transfer. According to Eq. (22), both of the increases in kL and av lead to a higher KGav value. 

 
Figure 3: Effect of liquid flow rate on overall mass transfer coefficient 

C. EFFECT OF GAS FLOW RATE 

 Gas flow rate has an effect on the absorption performance in the packed column. Increase in the gas flow rate leads to a 

higher KGav value especially when the ammonia concentration is high. As shown in the Figure 4, the gas flow rate has little effect on 

the overall mass transfer coefficient when the ammonia concentration is 2%. When the ammonia concentration increased to the values 
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of 6% and 8%, the effect of gas flow rate on the overall mass transfer coefficient becomes apparent. This phenomenon indicates that 

the overall CO2 absorption rate is not only dependent upon the gas flow rate, it is also dependent upon the availability of the reactive 

in the liquid. When the ammonia concentration is low, the enhancement factor  would be small, which leads to higher value of the 

resistance in the liquid phase ( ). Thus, the resistance in the gas phase can be negligible. So, the overall mass transfer coefficient is 

not dependent upon the gas flow rate when the ammonia concentration is low. Whereas, the resistance in the liquid phase ( ) 

decreased with increasing concentration of ammonia, the impact of the resistance in the gas phase becomes increasingly significant. 

Previous CO2 absorption studies in spray scrubber and rotating packed bed have also revealed a similar trend of increasing KGav with 

increasing gas flow rate, but generally more rapidly. 

 
Figure 4: Effect of gas flow rate on overall mass transfer coefficient 

D. EFFECT OF AQUEOUS AMMONIA CONCENTRATION 

 Figure 5 shows the effect of mass fraction of aqueous ammonia on the overall mass transfer coefficient. The aqueous 

ammonia concentration obviously has an impact on the absorption performance. As shown in Figure 5, an increase in the solvent 

concentration induces a higher KGav value. When the mass fraction of ammonia increases from 2% to 16%, the KGav value increases 

from nearly 0.1 kmol/(m
3
.h.kPa) to 0.6 kmol/ ( m

3
.h.kPa). However, the finding that the KGav increasing as the ammonia concentration 

increasing differs from what has been normally observed about CO2 absorption into MEA in the packed column and membrane 

contactor. Previous research shows that the mass transfer coefficient decreases with MEA concentration increasing beyond 5.0 mol/L 

in packed column. The reduction in the KGav results from an increase in the viscosity of the liquid solution which causes the rate of 

molecular diffusion to reduce. The increasing viscosity also tends to cause a reduction in the effective interfacial area between gas and 

liquid in the packed column. However, the increasing KGav of the packed column due to the increasing ammonia concentration seems 

to show that the effect of ammonia concentration on the liquid viscosity is less than the effect of MEA concentration. 

 Viscosity of aqueous ammonia solution was calculated with correlation given by Frank et al. 

 µ
NH3-sol

 = (0.67 + 0.78 xNH3 )  10
-6

 exp ( )      (31) 

 Where µ
NH3-sol

 represents the viscosity of aqueous ammonia solution and xNH3 represents the molar solute fraction of NH3 in 

aqueous ammonia solution. The viscosity of aqueous ammonia solution increasing from 2% to 16%, which has a little effect on the 

effective interfacial area between gas and liquid in the packed column. 

 Diffusivity of CO2 in aqueous ammonia solution was estimated by applying the modified Stokes-Einstein equation as 

follows: 

 Dco2
NH3-sol

 = Dco2
H2O

 ( µ
H2O

/µ
NH3-sol

)
0.8

     (32) 

 Where Dco2
NH3-sol

 and Dco2
H2O

 represent the diffusivity of CO2 in aqueous ammonia solution and water, respectively. From this 

equation, the viscosity of aqueous ammonia solution decreases only 15.7% when the mass fraction of ammonia increasing from 2% to 

16%. Thus, the increasing of ammonia concentration has a little effect on the rate of molecular diffusion. 

 The increasing concentration yields a amount of the active ammonia available to diffuse toward the gas-liquid interface and 

react with CO2. This will greatly promote the enhancement factor increase, which leads to a higher KGav value from Eq. (22). 
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Figure 5: Effect of mass fraction of ammonia on overall mass transfer coefficient 

E. EFFECT OF TEMPERATURE  

 Temperature is an important parameter influencing reaction kinetics. The reaction of CO2 absorption into aqueous ammonia 

solution is reversible, the forward reactions are dominant at room temperature, the backward reactions occur at temperatures of around 

38
o
-60

o
. As shown in Figure 6, increasing the temperature in the packed column from 20

o
C to 50

o
C results in shifting the KGav value. 

The KGav value increases with temperature when the temperature of the water bath is lower than 40
o
. Such behavior is attributable to 

the nature of CO2 absorption kinetics, the second-order reaction rate constant k2 of CO2-ammonia system increases with the reaction 

temperature, those are beneficial to enhance the absorption rate. Whereas, the KGav value decreases with the increasing temperature 

when the temperature of water bath is higher than 40
o
. The chemical reaction between the CO2 and ammonia system at this point shifts 

from the forward reaction to the reverse controlling mechanism. A similar trend has been reported by Aroonwilas et al. for the 

absorption of CO2 into MEA solution in columns with structured packing. In general, the change of the KGav value is small when the 

temperature in the packed column from 20
o
C to 50

o
C. From the principle of molecular dynamics, diffusion coefficient and rate-

constant of reaction increase with increasing temperature; those are beneficial to enhance the mass transfer. However, the CO2 

solubility coefficient decreases with increasing temperature which gives rise to an increase of the resistance in the liquid phase. 
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Figure 6: Effect of temperature on overall mass transfer coefficient 

 

VI. CONCLUSIONS 

The overall mass transfer coefficients for CO2 absorption into aqueous ammonia in a packed column were investigated. The following 

major conclusions can be drawn from this work. 

(1) The overall mass transfer coefficient (KGav) was measured according to the CO2 concentrations at the top and bottom of the 

packed column. 

(2) Experimental results show that the mass transfer process in CO2 absorption into aqueous ammonia solution is mainly 

controlled by the resistance in the liquid phase and the aqueous ammonia concentration has a great effect on the overall mass 

transfer coefficient. 
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Abstract- In recent years, extensive studies have been carried out 

on natural fiber reinforced thermoplastics due to their low cost, 

high specific properties, simple fabrication methods, 

biodegradable nature and diverse applications touching all 

commercial sectors. The challenge is to make composites with 

properties that are not overly compromised by the use of low 

technology. In this work, we review the performances of these 

resources, that is, wheat flour/wheat husk/wheat grain. By adding 

natural fibers, composites are also obtained by extrusion process. 

These composites exhibit performances which allow their use 

only for short duration. The mechanical, morphological, 

chemical, water absorption and thermal properties of 

biocomposites were studied. 

 

Index Terms- Biocomposite, Natural Fiber, Wheat flour, Wheat 

Husk, Wheat Grain 

 

I. INTRODUCTION 

he use of natural fiber for the reinforcement of the 

composites has received increasing attention both by the 

academic sector and the industry. Natural fibers have many 

significant advantages over synthetic fibers. Currently, many 

types of natural fibers have been investigated for use in plastics 

including flax, hemp, jute straw, wood, rice husk, wheat, barley, 

oats, rye, cane (sugar and bamboo), grass, reeds, kenaf, ramie, oil 

palm empty fruit bunch, sisal, coir, water, hyacinth, pennywort, 

kapok, paper mulberry, raphia, banana fiber, pineapple leaf fiber 

and papyrus. Thermoplastics reinforced with special wood fillers 

are enjoying rapid growth due to their many advantages; 

lightweight reasonable strength and stiffness. Some plant 

proteins are interesting renewable materials, because of their 

thermoplastic properties. Wheat gluten is unique among cereal 

and other plant proteins in its ability to form a cohesive blend 

with viscoelastic properties once plasticized. For these reasons, 

wheat gluten has been utilized to process edible or biodegradable 

films or packing materials. Hemp is a bast lingo cellulosic fiber 

comes from the plant Cannabis sativa and has been used as 

reinforcement in biodegradable composites. Composites based 

on biologically degradable polyester amide and plant fiber (flax 

and cottons) with good mechanical properties such as sufficient 

water resistance and biodegradability have also been 

investigated. Kenaf, Hibiscus cannabinus L a member of hibiscus 

family is also a biodegradable and environmentally friendly crop. 

It has been found to be an important source of fiber for 

composites and other industrial applications. The mechanical 

properties of composites manufactured from polyester resin with 

Kenaf fiber that blows to a height of at least 10 meter. 

Traditionally hemp has been used to make ropes but these days 

its fiber is used to make items such as clothing, toys and shoes. 

The fiber is fully biodegradable, non-toxic and may be recycled. 

Natural fibers are renewable resources in many developing 

countries of the world; they are cheaper, pose no health hazards 

and finally, provide a solution to environmental pollution by 

finding new uses for waste materials. Furthermore, natural fiber 

reinforced polymer composites form a new class of materials 

which seem to have good potential in the future as a substitute 

for scarce wood and wood based materials in structural 

applications. Fibers obtained from the various parts of the plants 

are known as vegetable fibers. These fibers are classified into 

three categories depending on the part of the plant from which 

they are extracted. 

 

1. Bast or Stem fibers (jute, mesta, banana etc.)  

2. Leaf fibers (sisal, pineapple, screw pine etc.) 

3. Fruit fibers (cotton, coir, oil palm etc.) 

 

       Properties of plant fibers depend mainly on the nature of the 

plant, locality in which it is grown, age of the plant, and the 

extraction method used. For example, coir is a hard and tough 

multicellular fiber with a central portion called “lacuna”. Sisal is 

an important leaf fiber and is very strong. Pineapple leaf fiber is 

soft and has high cellulose content. Oil palm fibers are hard and 

tough, and show similarity to coir fibers in cellular structure. The 

elementary unit of a cellulose macromolecule is anhydro-d-

glucose, which contains three alcohol hydroxyls (-OH) (Bledzki 

et al., 1996). These hydroxyls form hydrogen bonds inside the 

macromolecule itself (intramolecular) and between other 

cellulose macromolecules (intermolecular) as well as with 

hydroxyl groups from the air. Therefore, all plant fibers are of a 

hydrophilic nature; their moisture content reaches 8-13%. In 

addition to cellulose, plant fibers contain different natural 

substances. The most important of them is lignin. The distinct 

cells of hard plant fibers are bonded together by lignin, acting as 

a cementing material. The lignin content of plant fibers 

influences its structure, properties and morphology. An important 

characteristic of vegetable fiber is their degree of polymerization 

(DP). The cellulose molecules of each fiber differ in their DP and 

T  
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consequently, the fiber is a complex mixture of polymer 

homologue (C6H10O5)n. Bast fibers commonly show the highest 

DP among all the plant fibers (~10,000). Traditionally these 

fibers have been used for making twines, ropes, cords as 

packaging material in sacks and gunny bags as carpet-backing 

and more recently as a geotextile material. 

       Natural fibers as reinforcement have recently attracted the 

attention of researchers because of their advantages over other 

established materials. Natural fibers are 

 Environmentally friendly 

 fully biodegradable 

 abundantly available 

 Renewable and cheap and have low density 

 Plant fibers are light compared to glass, carbon and 

aramid fibers 

 

       The biodegradability of plant fibers can contribute to a 

healthy ecosystem while their low cost and high performance 

fulfils the economic interest of industry. When natural fiber-

reinforced plastics are subjected at the end of their life cycle to 

combustion process or landfill, the released amount of CO2 of the 

fibers is neutral with respect to the assimilated amount during 

their growth. The abrasive nature of fiber is much lower which 

leads to advantages in regard to technical process and recycling 

process of the composite materials in general. Natural fiber-

reinforced plastics, by using biodegradable polymers as matrices 

are the most environmental friendly materials which can be 

composed at the end of their life cycle. Natural fiber composites 

are used in place of glass mostly in non-structural applications. A 

number of automotive components previously made with glass 

fiber composites are now being manufactured using 

environmentally friendly composites. Although natural fibers and 

their composites are environmental friendly and renewable 

(unlike traditional sources of energy, i.e., coal, oil and gas), these 

have several bottlenecks. These have: poor wettability, 

incompatibility with some polymeric matrices and high moisture 

absorption. Composite materials made with the use of 

unmodified plant fibers frequently exhibit unsatisfactory 

mechanical properties. To overcome this, in many cases, a 

surface treatment or compatibilizing agents need to be used prior 

to composite fabrication. The properties can be improved both by 

physical treatments (cold plasma treatment, corona treatment) 

and chemical treatments (maleic anhydride organosilanes, 

isocyanates, sodium hydroxide permanganate and peroxide). 

Mechanical properties of natural fibers are much lower than 

those of glass fibers but their specific properties, especially 

stiffness are comparable to the glass fibers. 

       The performance of bio-composites depends on the 

properties of the natural fibers used in them. However, using 

natural fibers in building materials has also some disadvantages 

such as low modulus elasticity, high moisture absorption, 

decomposition in alkaline environments or in biological attack, 

and variability in mechanical and physical properties. To 

understand these problems, it is necessary to study fibers 

precisely. Generally, cell wall polymers and their matrices are 

the reason for chemical and physical properties of natural fibers. 

For instance, dimensional stability, flammability, 

biodegradability, and degradation are attributed to acids bases 

and UV radiation that alters the bio-composites back into their 

basic building blocks (carbon dioxide and water). However, the 

properties of natural fibers that result from the chemistry of the 

cell wall components make some main problems in bio-

composites. Therefore, to address these problems, improving the 

natural fiber properties by modifying the basic chemistry of the 

cell wall polymers has been recommended. 

  

II. MATERIALS AND NATURAL FIBER 

PREPARATION 

       Wheat flour of starch content above 85 % and lower than 12 

% protein content was provided by Grand Moulin (Paris, 

France). Glycerol and magnesium stearate which was used as a 

additives for production of thermoplastic were taken as 

laboratory quality. Fibers are obtained from any of local sources. 

Light yellow color fibers called as a wheat husk which was 

grown up in Germany and collected through IGV institute, 

Germany. Wheat gluten was taken from Milan, Italy and also 

wheat and spelt bran also bought from same place. 

       The wheat flour and wheat husk was dried in the die at 80
o
c 

to remove moisture and other presence of impurities. Wheat 

gluten taken from wheat bran .Preparation of sisal or cotton fiber 

with wheat flour based thermoplastic matrix biocomposites. 

Production of matrix contain glycerol and magnesium stearate 

then wheat flour then using different variation of fiber mixed 

using turbo mixer then pellets created by extrusion process. Then 

pellets were extruded again at 120
o
c with rotating speed 60 rpm. 

Then using hydraulic press give pressure of 10 kg/cm
2 

at same 

temperature to create composites. 

 

III. BIO-COMPOSITES 

       Bio-composite are composite materials compromising one or 

more phase(s) derived from biological origin. The natural fibers 

and resins in composite materials, mostly called bio-composite. 

In terms of reinforcement bio-fibers may be classified in three 

main categories: straw-fibers, non-wood fibers and wood-fibers. 

       The matrix has the role to protect de fibers against the 

environment degradation and mechanical damage, but the main 

purpose is to hold the fibers together and transfer the loads on it. 

Generally, this matrix consists of a thermoset or thermoplastic 

resin, this existing composite uses polymeric materials as matrix. 

But whose non degradability property creates more environment 

concerns. To overcome this drawback there is a need for the 

development of bio degradable materials. So the for the bio-

composite, the resin should be made from renewable resources. 

 

IV. WHEAT FLOUR 

       C.I.Febles et al (2001) narrated in this study determined the 

phytic acid content of refined (hand-made and factory-made) and 

whole (factory-made) wheat flours much absorbed in the ganary 

Islands [1]. Also in this process 200 samples of wheat flours 

from different types (100 refined and 100 whole) were analyzed. 

Then Garcia-villanova was used for determination of phytic acid 

content in wheat flours. In refined flours had 2-4 mg/g of phytic 

acid and 6-10 mg/g for the whole ones. Also refined flours had 

lower phytic acid content than whole flours. The arithmetic mean 
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achieving  in the total the samples of flours is 6·05 mg/g. Ninety- 

percent of the whole variety granted values between 6 and 10 

mg/g of phytic acid, 2–4 mg/g were found in 60·6 % of refined 

flours [1]. The arithmetic mean obtained from all the samples 

examined was 3·8 mg/g for hand-made refined flours, 3·0 mg/g 

for factory-produced refined flours and 8·50 mg/g for the whole 

ones. 

       A.Blandino et al (2001) noted feasibility of producing by 

Rhizopus stolonifer and Aspergillus, substrate taken as a cereal 

raw material was studied.in this process whole wheat flour acted 

as a good nutrient source for the cultivation of the 

microorganisms and exo- then endo-polygalacturonases were 

formed in submerged culture. Also the synthesis of both enzymes 

developed in both strains in the absence of pectin, demonstrating 

the constitutive nature of these enzymes [2]. In this process two 

types of fungi, Rhizopus stolonifer and Aspergillus awamori, 

were involved. The strain of Rhizopus stolonifer was achieved 

from the Type Culture Collection in Valencia, Spain. The strain 

of Aspergillus awamori 2B.361 U2/1, which according to the 

Commonwealth Mycological Institute is classified in the 

Aspergillus niger complex, produces a range of hydrolytic 

enzymes .then it has been used with whole wheat flour to 

generate a generic fermentation medium. Both microorganisms 

were increased and stored on PDA (potato-dextrose-agar) slants 

at 4 °C.As they declared, the basic aim of this work was to 

review the feasibility and the efficiency of using cereal raw for 

the production of pectinases. However, production was increased 

by the addition of a small amount of pectin to the flour [2]. In 

this process for both strains, the highest endo-PG activity levels 

were got when whole-wheat flour plus pectin was used as the 

fermentation medium. So, the production of endo-PG can be 

inspired by the addition of a small amount of pectin to the flour 

based medium. 

       Abdulvahit Sayaslan et al (2003) told economic manufacture 

of wheat starch and vital gluten proves physical separation of 

starch granules and gluten particles in a neutral aqueous system 

[3]. Using of a second-grade starch stream and flour water-

soluble then fibrous residues may change at contrasting 

processing steps. Also, small-scale exams are allowable to assess 

the wet-milling quality of flours to be wet processed by the 

martin, batter abd the HD processes. Also small scale wet-

milling tests to assess the wet-milling quality and suitability of 

flour samples for the industrial process. Processes were different 

mainly in the form of the flour-water mixtures showed to the 

fractionation equipment and the initial separation of starch and 

gluten fractions from flour. Also there are no laboratory tests 

announced for the hydro cyclone process. Also the important 

factor was small-scale wet-milling tests to survey the wet-milling 

quality and suitability of flour samples for industrial process [3]. 

Jaroslav blazek and Les Copeland (2007) was reported the effect 

of content of total amylose, free amylose and lipid-complexed 

amylose then amylopectin chain length distribution, on swelling 

behavior and pasting properties of wheat flour and starch from 

varieties with expanded amylose content are checked [4]. No 

correlations available between amylopectin chain length 

distribution and swelling behavior of flours and starches. Thirty-

eight wheat (Triticum aestivum L.) collections were used in the 

study. Of these, 35 varieties were developed through the Value 

Added Wheat CRC Pty Ltd. In this contrast to waxy starches and 

starches with ordinary amylose content, wheat starches with 

developing amylose content viewed characteristic patching 

properties that featured decreasing peak, breakdown and final 

viscosities with increasing T-AM contents [4]. 

       Maya Jacop John and Sabu Thomas (2007) reported that the 

cellulosic fiber reinforced polymeric composites are used in 

many application like construction industry to automotive 

industry. Hybrid and textile bio composites were classification of 

composites into green composites [5]. In current trend new 

developments running with cellulose based nanocomposites and 

electron spinning of nano fibers were also discussed. In this 

process bio composite is applied to a staggering range of 

materials derived fully or in part from renewable biomass 

resources. We could stop the environmentally hazardous 

materials. This study of bio-based materials has become the key 

importance due to need of product to our environment. Also in 

this process finding many application of bio fibers in wide range 

of companies [5]. Finally we resulted the applications of 

cellulosic fiber reinforced polymeric composites have been 

inspected. 

       P.A.sreekumar et al (2008) reported that the use of wheat 

flour based thermoplastic matrix with waste cotton fiber as 

reinforcement. They got new composite materials by extrusion 

method. Varying composite 0 to 15% then utilizing x-ray 

diffraction and scanning electron microscopy they clarified the 

structure and morphology of the prepared fiber materials [6]. 

While adding the waste cotton fiber with wheat flour based 

thermoplastic based matrix improved tensile properties and it not 

affected thermal conductivity and resistivity of the prepared fiber 

material. In this study degradation of composite occurs in two 

steps. Addition of fiber may occur the stress failure and 

maximum tensile modulus [6]. Also the material referred in this 

work is as an insulator composites. 

       FU Lei et al (2008) announced resistant starch (RS) is the 

undigested starch also that grounding through the small intestine 

to the large intestine [7]. Using rapid visco analysis (RVA) and 

bra bender farino graph they can study about the pasting 

properties and the viscoelasticity of blends of RS (RS3 and RS2) 

and the three wheat flours. The strong gluten 

heat(SGW),intermediate gluten wheat(IGW) and weak gluten 

wheat(WGW) flours were expressed by wheat flour, at various 

levels of RS substitution(0,5,10 and 20 %).the impact of RS3 on 

the control wheat flours and RS-wheat flour blends were 

persistent with those of RS2. An increase in resistant starch 

contents from 0 to 20 % in the blends with peak, trough, 

breakdown, final and setback viscosities of wheat-RS blends 

decreased. Doughs forms using 0-20 % of RS-wheat flour 

blends. Also increase in resistant starch from 0 to 20 % in blends 

with PV, TV, BV, FV and SV decreased. The amylopectin in 

blends acts as a main role at an early stage (about 3.5 min) in the 

RVA pasting curve [7]. 

       R.Saiah et al (2008) reported development of mono 

glyceride [8] on the structure and thermal stability of extruded 

thermoplastic films based on changed wheat flour have been 

checked using X-ray diffraction (XRD) and thermo gravimetric 

method (TGA).In this process wheat flour content mix (thermo 

regulated turbo mixer) with additives such as glycerol, sorbitol, 

silicium dioxide and magnesium stearate were used in material 

preparation. Also mono glyceride lipids were used for this work. 
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While adding mono glycerid it decreased the intensity and 

widened the peaks received by XRD showing a reduction in 

crystal size. Also when quantity of mono glyceride was increase 

automatically apparent length of the crystal also be decreased. 

After the structure prepared samples has been tested with XRD 

experiments using a Rigaku miniflex wide angle X-ray 

diffractometer. The XRD analysis [8] exhibited that 

incorporation of lipid decrease the intensity and widening of 

peaks significantly for polymeric materials having 5 and 10% 

(w/w) of lipids and a reduction in the crystal size. 

       Fatih Mengeloglu and Kadir Karakus (2008) were 

announced thermal performance of wheat straw flour (WF) filled 

thermoplastic composites were studied by applying the thermo 

gravimetric analysis and differential scanning calorimetry [9]. 

Then morphology and mechanical properties were studied by 

scanning electron microscope and universal testing machine. In 

this process the thermoplastic matrixes were converted high 

density polyethylene (HDPE), converted polypropylene (PP) or 

50-percent mixture of these two polymers. Recycled HDPE 

pellets were generated from water pipes. Wheat flour in 

thermoplastic matrix decreased the degradation temperature of 

the composites. In this process single wheat flour and 

thermoplastics and two main decomposition peaks were 

inspected [9]. Wheat flours mingle with thermoplastic showing 

improved adhesion. In this work of mechanical properties of WF 

filled reusable thermoplastic, HDPE and PP based composites 

granted similar tensile and flexural properties. Using coupling 

agents we could improve properties of thermoplastic composites. 

The composites composed with the combination of 50-percent 

mixture of recycled HDPE and PP achieved related with the use 

of both coupling agents. Also all produced composites presented 

flexural properties required by the ASTM standard for 

polyolefin-based plastic lumber decking boards [9]. 

       Stefano D’Amico et al (2009) reported to study the potential 

of renewable polymers [10] based on wheat corn for wood 

bonding and wood composites was the main objective of this 

research. Economical wheat flour having mostly starch and 

proteins they these are used as a bio based glue. Also using 

differential scanning calorimetry (DSC) we studied thermal 

properties of the wheat flour glue. Then using micro visco-

amylograph (MVA) inspected pasting profiles of the wheat flour 

slurry [10]. By increasing the temperature, the increase in bond 

strength up to a temperature of 105 
o
C was observed. Then 

mainly wood failure was observed. As they declared adhesive 

properties of wheat flour polymers for wood-to-wood bonding 

are strongly damaged by curing temperature.  

       Thimothy Thama et al (2009) investigated that for 

developing countries low cost methods is suitable for nature fiber 

composites. Using corn flour/wheat stalk flour then using waste 

peak density polyethylene we made a natural fiber composite 

[11]. Then using this composite moisture absorption, impact, 

tensile properties and flexural properties were analyzed. In this 

process outer ring of the corn stalk flour consumed more water. 

Compare to whole corn stalk flour it observe high water. In this 

analysis both corn and wheat stalk composites has a similar 

impact properties of the composites. Using silane or sodium 

hydroxide treatments the tensile or flexural properties of the corn 

stalk composites were enhanced [11]. Also selection of 

processing techniques and materials may be affected slightly 

their properties. As they issued water absorption properties of the 

outer ring CSFCs is high than the whole CSFSs. But impact 

properties of the two is not has much difference.  

       P.A. Sreekumar et al (2010) announced varying glycerol (20 

%, 23 %, 25 %, 30 % and 35 % w/w) content with wheat flour 

based thermoplastic matrix were formulated using of extrusion 

through compression molding [6]. Also for this matrix two 

transitions peaks, one at low temperature then another one at 

high temperature by developing the volume of glycerol were 

observed. When correlated the value of matrix alone and adding 

sisal fiber to the matrix, addition of fiber with matrix will 

increase the storage and loss moduli at peak temperature region 

[6].  

       Jean Mark Saiter,Larisa Dobircau and Nathalie Leblanc 

(2011) told history of the evolution of material science and 

material technology shoe us that one tendency for the future 

should be the use of agriculture resources [12]. In this process we 

were review the performance of one of these resources, that 

name is wheat flour. We display that is possible to get 

thermoplastic film with properties quasi equivalent to which is 

obtained for expensive pure starch then if u adding natural fibers 

with this we can get composites also. In this work we have 

chosen to study is retrieved from a formulation based on a wheat 

flour buy product, to which various components were added to 

obtain a film-forming material by an extrusion process [12]. The 

starting composition of this system is derived from the work 

previously done at the Laboratory of Engineering Materials 

(LGMA) of the Engineering School in Agriculture (Esitpa) and 

has been the subject of a patent.  

       X.F.Ma et al (2012) reported that urea and formamide were 

used as a blended plasticizer for preparing the thermoplastic 

wheat flour (TPF) by single screw extruder. Method of making 

setup was wheat flour with plasticizer like urea and formamide 

[13]. Using scanning electron microscope (SEM) wheat flour 

granules were verified to transfer to a continuous phase. TG 

curves exposed that when the plasticizer weight content (PC) was 

under 40%, the whole plasticizer could be effectively belted to 

wheat flour. Also, TPF with 30% PC had the relatively good 

mechanical properties like tensile strength and elongation and 

young’s modulus. Using X-ray analysis we could prove that the 

plasticizer effectively restrain the starch retro gradation of TPF 

also water absorption testing viewed that the lower pc was good 

water  resistance for TPF. These are proved by using SEM and 

X-ray methods [13]. According to rheology study, TG analysis 

and mechanical testing, the optimum processing conditions are 

PC was between 30 and 40% then both the extruder screw speed 

and the processing temperature could effectively adjust the flow 

behavior of TPF. 

 

V. WHEAT BRAN 

       M.Mastromatteo et al (2008) expressed the single and 

interactive effects of the spelt and wheat bran as well as glycerol 

on the properties of wheat gluten planted edible films were 

studied in this process with surface methodology [14]. Exams 

were run to find water vapor permeability (WVP), mechanical 

properties and color of the films as well as the rheological 

properties of the film forming solutions. In this process the 

Elastic modulus (Ec) of the composite films was increased with 
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the increase of bran concentration and the decrease of glycerol. 

The tenacity elevated with the increase of glycerol and spelt bran 

up to a threshold value after which a decrease was calculated. 

The complex modulus (E*) of the composite films increased with 

the reduce of the glycerol concentration and with the increase of 

the wheat bran [14]. All film forming solutions granted pseudo 

plastic behavior. Also the apparent viscosity elevated with the 

increase of bran concentration due to the fact that a higher 

number of water molecules are damaged. Wheat gluten (10 g) 

(Sigma–Aldrich, Milan, Italy) was solubilized in distilled water–

glycerol solution. The solution was shaked continuously using a 

magnetic stirrer hotplate until powders were fully dissolved.  

Then also, the wheat and spelt bran (Molino Bongiovanni) was 

added to the wheat gluten–water–glycerol solution and shaked 

again. In this process they reported this work was to show the 

water vapor barrier, the mechanical and dynamical properties 

then the rheological behavior of the wheat gluten-based edible 

films in order to obtain the optimal formulation for peculiar 

applications [14]. 

       Yi Zou et al (2009) declared the whole and split wheat 

straws (WS) with length up to 10cm used with polypropylene 

(PP). Weps to make low weight composites with properties 

remarkable to jute-PP composites with the same density. Also, 

inspected about the effect of WS concentration and WS length 

then crack configuration on flexural and tensile properties of the 

composites [15]. Mechanically split WS-PP composites have 114 

% greater flexural strength,38% better modulus of elasticity then 

10 % higher tensile strength and 140 % higher young’s modulus 

and lower sound absorption compare with jute-PP composites. In 

this work novel method used for usage of long WS with PP 

nonwoven webs to make composites. For whole WS-PP 

composites, WS at 60 % weight ratio then 5cm long are the 

required condition for mechanical properties among the 

conditions learned during the compression molding at 185 
o
c for 

80 s [15]. 

       Sara Arranz and Fulgencio Saura Calixto (2010) were 

proclaimed more analytical studies on polyphenols in cereals 

refer to compounds decided in aqueous-organic extracts and 

alkali hydrolysates [16]. The main detached of this work was to 

complete if sulphuric acid hydrolysis may release significant 

amounts of polyphenols to be considered for analytical and 

nutritional studies. But this substantial amount of polyphenols 

bound to cell wall constituents may remain insoluble in the 

residues of evocation then alkali hydrolysis. Also, in this process 

HPLC/MS analyses of polyphenols were achieved in methanol-

acetone extracts, alkali and sulphuric acid hydrolysates of wheat 

flour and bran then pool of cereals of the diet [16]. The amount 

of polyphenols got in the acidic hydrolysates (200e1600 mg/100 

g) was higher than in alkali hydrolysates (0.2e372 mg/100 g). 

Also Lower amount of polyphenols were got in the methanol 

acetone extracts (44e160 mg/100 g). Then Hydroxybenzoic, 

caffeic, cinammic and ferulic then protocatechuic acids were the 

important constituents of the hydrolysates. The addition of 

cereals to the intake of dietary polyphenols in Spain was 

anticipating around 360 g/person/day (65 mg of extractable and 

295 mg no extractable polyphenols). All solvents used were 

analytical HPLC grade from Sigma Aldrich (St. Louis, Missouri, 

USA). Also, in this process water use as an ultrapure. Our values 

for extractable polyphenols [16] are in the same range (100 and 

240 mg/100 g dry weight for wheat flour and bran respectively). 

       Youna M. Hemery et al (2010) reported wheat bran is 

currently minimized by-product then it could be processed into 

food ingredients with high nutritional potential [17]. Main 

objective of this study was to determine the influence of bran 

moisture content then the influence of sub-zero temperatures on 

the mechanical properties of whole bran layers and hand isolated 

bran tissues to get details on their potential breakage behavior 

during fractionation processes. The mechanical properties of bran 

strips were predicted by stress–strain tests using a dynamic 

mechanical thermal analyzer and temperature control then 

relative humidity control also. In this work exposed that it is 

possible to regulate the mechanical properties of bran samples by 

hanging their moisture content and the temperature [17]. Then 

two common wheat (Triticum aestivum L.) cultivars altering in 

kernel hardness (hard wheat: Tiger, and soft wheat: Crousty), 

collected in 2005 in Germany (Tiger) and France (Crousty) were 

referred. To access isolated grain tissues, the grains ends (germ 

and brush) were cut with a razor blade and the remaining parts 

were immersed in distilled water for 12–16 h at 20 
o
C. A crease 

incision was made then the endosperm was removed using a 

scalpel. Then it is possible to modulate their mechanical 

properties. Also, these results allow adapting fractionation 

processes for a better use of bran [17]. 

       Aynur Gunenc et al (2013) described alkyl resorcinols (ARs) 

are phenolic lipids then it  mostly found in rye and wheat 

brans.in this work the stability of AR content and homologue 

composition of hard red wheat bran (HRWB) then soft red wheat 

bran (SRWB) were inspected, using four various bread 

formulations [18]. Also ARs in wheat bran samples were 

separated with four different solvents whereas ARs in breads 

were extracted with hot 1-propanol then quantified using gas 

chromatography–mass spectrometry (GC/MS). The different 

equations used in four bread trial were 100 % white flour 

(control breads), 30 % wheat bran, 30 % residue bran after AR 

Extraction then 30 % wheat bran plus 2 % crude AR extract. The 

effects of baking on whole phenolic content (TPC) and 

antioxidant activity were also decided. A positive correlation was 

checked between oxygen radical absorbance capacity (ORAC) 

and TPC R2=0.89).In this work materials Hard red wheat bran 

(HRWB) and soft red wheat bran (SRWB) were got from Kraft-

Canada. All other ingredients necessary for bread making were 

equipped by the Culinary Department of Algonquin College, 

Ottawa, Ontario (ON), Canada. In this work as we conclude 

seven bread trials were attended with the same baking conditions, 

using two various wheat bran samples to regulate whether AR 

contents and antioxidant capacity changed [18]. The results 

viewed that naturally occurring wheat bran ARs were heat stable 

during baking. The breads with the highest amount of ARs were 

the most elevated and raised trial breads. 

 

VI. WHEAT HUSK 

       Carole Guillaume et al (2010) were reported how the 

structural, surface, water vapor and gas barrier properties of 

wheat gluten (WG) participated paper could be altered by 

features of paper. For this work surface treated (TP) and 

untreated paper (UTP) were compared [19]. Forcing of WG-
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coating into the bulk of paper was marked in UTP and TP. The 

enhanced of penetration not worthy affect the surface properties, 

the transfer properties of WG-coated papers were increased when 

WG-coating highly charged while WG-TP acted as a micro-

perforated material and the WG-UTP behaved as WG-film [19].  

       Xiaoqing Zhang and Yesim Gozukara (2010) reported 

biodegradation of an array of chemically changed thermally 

processed wheat gluten (WG) based natural polymers were 

analyzed according to Australian standard (AS ISO 14855). 

Within 22days of compositing this type materials reached 93-100 

% biodegradation. Chemical crosslinks [20] reduced the degree 

of the biodegradation with various for different modified 

systems. These segments contain shapes derived from the 

reaction with additives such as tannin or epoxidised soybean oil 

remained in the degradation residues while the glycidoxy propyl 

trimethoxy silane agent formed 20 % un-degraded having 

silicon-crosslinking structures. Component of the materials was 

also different with the protein and starch components degraded 

fast in biodegradation rate. Finally in this process they concluded 

chemically changed thermally processed WG materials [20] 

shows that most of the materials were still biodegradable but rate 

and degree of degradation could be varied due to formation of 

various network structures by various chemical modifications. 

       Yi Zou et al (2010) recorded whole and split wheat straws 

(WS) length upto 10cm used with poly propylene (PP) webs to 

generate light weight composites with properties remarkable to 

jute-PP composite with same density [15]. Also wheat straw 

concentration, length and wheat straw split configuration on 

flexural and tensile properties of the composite has been 

inspected. Also sound absorption properties of composite from 

whole straw and split straw have been learned [15].  

       Anne Chevillard et al (2011) expressed the aim of work is to 

inspected the influence of clay nanoparticles on the 

biodegradability of wheat gluten-based materials [21] via perfect 

understanding of multi-scale relationship between 

biodegradability then water transfer properties and structures of 

wheat gluten/clay materials. Wheat gluten/clay composites were 

produced through bi-vis extrusion by using an unchanged sodium 

montmorillonite (MMT) then organically modified MMT. Also 

three hypotheses have been proposed to account for underlying 

mechanisms based on the evaluation of the water sensitivity and 

multi-scale characterization of material structure. 

Molecular/macromolecular attraction between clay layers and 

wheat gluten matrix, ability of both components to improve 

interactions [21] appeared as the key parameter governing the 

nanostructure.  

       Pakanita Muensri et al (2011) told effect of fiber lignin 

content on biocomposite properties was inspected. In this study 

coconut fiber was managed with 0.7% sodium chlorite to 

decrease amount of lignin. Then mechanical properties, water 

sensibility, matrix glass progress and infrared spectra of bio 

composites processed with fiber having different amount of 

lignin were avaluated.in this process they described increment of 

coconut fiber significantly improved properties of wheat gluten 

biomaterials. 

       Beatriz Montano-Leyva et al (2012) declared bio composite 

from wheat by-products like wheat gluten and wheat straw fibers 

were produced using a thermo mechanical process [22]. Using 

three types of wheat straw fibers, morphological and surface 

reactivity’s were done by successive grinding process. In this 

process main objective of the present study were to gain further 

scientific knowledge about the crush of the fibers characteristics 

on the mechanical properties of these composite materials and to 

evaluate in which extent the extension of wheat straw fibers 

could reduce the final cost of materials without altering their 

mechanical properties. Also mechanical properties were analyzed 

through tensile tests and considered in relation to the structure of 

material. Mainly, interfacial adhesion between the fiber and 

matrix [22]. Always increasing fiber content up to 11.1 vol % led 

improvement in both the young’s modulus and the stress at break 

then reduction in the strain at break. In this process to determine 

that the adhesion at the interface wheat straw fiber/wheat gluten 

was developed by an increased hydrophobicity of wheat straw 

fibers, what was convinced by successive grinding and a greater 

specific surface of fibers what was avoided in the case of small 

fibers. In this work economic vital wheat gluten (WG) was 

kindly granted by Syral (Belgium) under the reference 

AMYGLUTEN 110. Its moisture and protein content was 

approximately 10 % and 80 %. Glycerol (Fluka, Sigma–Aldrich 

Chemie, and Steinheim, Germany) was used as a plasticizer. 

Wheat straw (WS) (T. aestivum cv. Apache) was granted by 

Fernand Meaux (Saint Jean du Sales, Aveyron, France), 

harvested in 2007 and was used for grinding experiments to 

obtain wheat straw fibers [22]. For this process, three types of 

wheat straw fibers arranged by successive grinding processes 

then showing contrasted. When increasing fiber content led to an 

increase in the Young’s modulus then stress at break and to a 

reduction in the strain at break. Anyhow addition of wheat straw 

fibers reduce the final cost of the materials without altering the 

mechanical properties of wheat gluten-based materials [22]. 

       Sudsiri Hemsri et al (2012) announced in this work coconut 

fiber-reinforced wheat gluten (WG) bio composite were 

fabricated [23]. Coconut fibers (CCFs) were chemically changed 

by sodium hydroxide or silane treatment then alkali surface 

treatment with silane treatment. In this process X-ray 

photoelectron spectroscopy (XPS) then gas chromatography or 

mass spectroscopy (GC/MS) analyses were worked to prove the 

presence of the silane on silane–treated coconut fiber (SCCF) 

then alkali-followed by silane-treated fiber (ASCCF). Using 

three-point bending test, the mechanical properties of composites 

with 15 mass % fiber loading were analyzed. Then also, scanning 

electron microscopy (SEM) was used to inspected fracture 

surface characteristics of composite [23]. Then fiber surface 

treatment with carbonate silane can increase WG matrix/coconut 

fiber adhesion. 

       E.Chabrat et al (2012) announced wheat flour plasticized 

with glycerol and associated with poly (lactic acid) in a one-step 

twin-screw extrusion process [24] in the presence of citric acid 

with or without extra water. Using these additives on process 

parameters and thermal, mechanical and morphological 

properties of inserted samples from the arranged blends was 

studied. In this process Compatibilizer as citric acid acted by 

boosting de-polymerization [24] of both starch and PLA. Finally 

they concluded  by adding small amount of water during the 

extrusion process was useful to the whole process, facilitating 

compounding, developing starch plasticization and lowering 

PLA depolymerization when small amounts of citric acid were 

used. 
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       Takian fakhrul et al (2013) told due to low cost and high 

specific properties, simple fabrication methods universal studies 

have been implemented on natural fiber reinforced 

thermoplastics [25]. In this process using the effect of associating 

small amount (5 %) of wood sawdust and wheat flour they 

calculated mechanical, morphological, chemical and thermal then 

water absorption properties of polypropylene (PP). Now both 

types of composites at breaking condition yield strength and 

elongation decreased whereas the young modulus and flexural 

modulus were increased. In this process using scanning electron 

microscopy (SEM) we learned morphological properties [25]. 

Also thermo gravimetric analyses (TGA) and water absorption 

tests are accepted the composed composites shown higher 

thermal stability and water absorption in comparison with virgin 

PP. As they declared extension of wheat flour and sawdust to PP 

are changed its mechanical, morphological, physical and thermal 

properties greatly. Also mechanical properties of the both 

composites were lower due to poor adhesion between the fibers 

and plastic matrix accepted by the morphological study. Also due 

to small particle size of wheat flour has better mechanical 

properties compare to wood saw dust composites [25].  

       H.Abdillahi et al (2013) exposed the effects of  citric acid on 

wheat flour /glycerol/poly (latic) acid (PLA) mixture prepared by 

one-step twin-screw extrusion have been considered to improve 

barrier properties of starch based materials. From prepared 

compounds with varying ratio (0-20 part) of citric acid to 

produced series of injected samples [26]. The power of citric acid 

on the water vapor permeability, oxygen permeability then water 

solubility in the film were measured. Also barrier properties 

results shown that citric acid perform as a compatiblizing agent 

between starch and PLA phases for ratio between 0 to 10 parts. 

Finally they concluded Citric acid was combined to wheat 

flour/PLA blends to improve the miscibility of PLA and wheat 

flour. Also, evaluate its effect on their barrier properties [26]. 

The tendency of film densities as a function in the WVP and 

oxygen permeability was contrasting from that observed for 

conventional plastics. Also, low citric acid content significantly 

reduced the WVP up to 80 % and overall 90 % the oxygen 

permeability [26]. 

       Tamara Dapecevic Hadnadev et al (2013) revealed 

Experimental and theoretical influence of addition of various 

amounts of three types starch sodium octenyl succinate (OSA) 

granules (0-20%) were non-physically modified,  pregelatinized 

and  hydrolyzed spray-dried on rheological behavior of wheat 

flour dough systems under oscillatory strain conditions was 

inspected [27]. In this process two model parameters were used 

for quantitative description of the rheological behavior of the 

systems were effective modulus and the dumping coefficient 

[27]. The most fixed system with pronounced dumping effects 

was the dough improved with 20 % of the non-physically 

changed OSA starch granules (max of the effective modulus and 

min of the dumping coefficient). Then the softest system was 

dough with 20 % of the pregelatinized OSA starch. OSA starches 

as well as dough samples in which wheat flour was partially 

restored with OSA starches were noticed in a Jeol JSM 6460LV 

scanning electron microscope (Tokyo, Japan) with a 25-kV 

acceleration voltage. It primarily depends on the rigidity of added 

OSA starch granules and their efficiency external surfaces [27]. 

       Hector A. ruiz et al (2013) reported main objective of this 

study were extraction of hemicellulose from wheat straw(WS) 

and its uses in the reinforcement of k-carrageenan/locust bean 

gum (k-car/LBG) polymeric blend films (PBFs). In this study 

barrier properties, mechanical properties and moisture content 

and opacity then thermal properties of the resulting PBFs were 

decided and associated with incorporation oh HE. In this study 

they showed reinforce k-car/LBG PBF and it can be other source 

in the application of hemicellulose according to bio refinery 

concept. 

       Beatriz Montani-Leyva et al (2013) issued bio composites 

from wheat gluten and wheat straw fibers were processed using 

thermochemical process [22]. Using three types of wheat straw 

fibers morphologies and surface reactivities were processed by 

successive grinding processes. Main objective of this study is to 

reduce the final cost of material without changing its mechanical 

properties [22]. Finally in this project they announced reinforcing 

effect of wheat straw fibers was increased to deplasticizing effect 

and particularly pronounced for ball milling wheat straw fibers. 

       While adding the waste cotton fiber with wheat flour based 

thermoplastic based matrix improved tensile properties and it not 

affected thermal conductivity and resistivity [6] of the prepared 

fiber material as has been confirmed by P.A.sreekumar and 

R.saiah (2008) et al. Wheat flours mingle with thermoplastic 

showing improved adhesion. In this work of mechanical 

properties of WF filled reusable thermoplastic, HDPE and PP 

based composites granted similar tensile and flexural properties 

then using coupling agents [9] we could improve properties of 

thermoplastic composites proved by Fatih Mengeloglu and Kadir 

Karakus (2008). Mechanically split WS-PP (wheat straw - 

polypropylene web) composites have 114 % greater flexural 

strength, 38 % better modulus of elasticity then 10 % higher 

tensile strength and 140 % higher young’s modulus and lower 

sound absorption  [15] compare with jute-PP composites 

accepted by Yi Zou and Shah Hudu (2009) et al. 

       Using silane or sodium hydroxide treatments we enhanced 

the tensile or flexural properties of the corn stalk composites [11] 

were approved by thimothy thamae, shanil vaja and  yiyi 

shangguan (2009) et al. TPF (thermoplastic wheat flour) with 

30% PC had the relatively good mechanical properties like 

tensile strength and elongation and young’s modulus [13] were 

examined by X.F.Ma, J.G.Yu, and Y.B.Ma. Both types of 

composites (wood sawdust and wheat flour) at breaking 

condition yield strength and elongation decreased whereas the 

young modulus and flexural modulus increased [25] were proved 

by Takian fakhrul, rubayyat mahbub and M.A.Islam (2013). 

       Morphological examination of the fracture surfaces by 

scanning electron microscopy (SEM), carried out in order to 

investigate the variation of the measured mechanical properties. 

Using three types of wheat straw fibers, morphological and 

surface reactivity’s were done by successive grinding process 

[22] received from Beatriz Montano-Leyva and Gabriela Ghizzi 

D.da silva (2012) et al. 

       Using these additives on process parameters and thermal, 

mechanical and morphological properties of inserted samples 

from the arranged blends was studied. In this process 

compatibilizer as citric acid acted by boosting depolymerization 

of both starch and PLA [24] were proved by E.Chabrat, 

H.Abdillahi (2012) et al.extension of wheat flour and sawdust to 
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PP are changed its morphological properties [25] were 

announced by Takian fakhrul, rubayyat mahbub and M.A.Islam 

(2013). 

       Water absorption test results it is clearly that pure PP is 

severely hydrophobic and its water absorbing strength is grown 

by adding sawdust and flour. Water absorption is twice greater in 

the PP-composites. This might be associated to the fact that 

wood is clearly hydrophilic in nature due to presence of the 

hydrophilic hydroxyl groups of cellulose, hemicelluloses then 

lignin that is responsible for water absorption [25] were 

examined by Takian Fakhrul, Rubayyat Mahbub (2013) et al. 

Water absorption grown up with flour content while pure HDPE 

(High Density Polyethylene) takes in very little water over time. 

As lignocellulose materials have a peak concentration of 

hydroxyl groups (OH). Also they are very hydrophilic. In 

increasing, as the filler content improves given the same average 

particle size, the interfacial area increases. The interfacial area 

can be a pathway for movement of water molecules were 

reviewed by Espert et al, 2004. 

       While adding mono glyceride, it decreased the intensity and 

widened the peaks received by XRD showing a reduction in 

crystal size. Also, when quantity of monoglyceride was increase 

automatically apparent length of the crystal was decreased. Also, 

The XRD analysis exhibited  that incorporation of lipid decrease  

the intensity and widening of peaks significantly for polymeric 

materials having 5 and 10 % (w/w) of lipids and a  reduction in 

the crystal size [6] were proved by R.Saiah, P.A. 

Sreekumar(2008) et al. 

 

VII. CONCLUSION 

       The flours connecting to the refined factory production show 

values lower than the rest. Quantity of monoglyceride was 

increase automatically apparent length of the crystal was 

decreased. The production of endo-PG (poly galacturonases) can 

be inspired by the addition of a small amount of pectin to the 

flour based medium. Wheat starch and vital wheat gluten are 

developed by wet-milling of wheat flours by four processes. 

Processes were different mainly in the form of the flour-water 

mixtures showed to the fractionation equipment and the initial 

separation of starch and gluten fractions from flour. Swelling 

power of flour is a simple test that reflects a number of 

industrially relevant characteristics of starch, and also it can be 

used as an indicator of amylose content and cementing properties 

of starch. Addition of fiber may occur the stress failure and 

maximum tensile modulus. Blending resistant starches with 

wheat flours derived in acceptable RVA (rapid visco analysis) 

parameters. Quantity of mono glyceride was increase 

automatically apparent length of the crystal was decreased. The 

water vapour barrier, the mechanical and dynamical properties 

then the rheological behavior of the wheat gluten-based edible 

films in order to obtain the optimal formulation for peculiar 

applications. Wheat flour in thermoplastic matrix decreased the 

degradation temperature of the composites. Adhesive properties 

of wheat flour polymers for wood-to-wood bonding are strongly 

damaged by curing temperature. Then, excellent adhesive bond 

strength could be achieved with the used wheat flour glue 

without any additives. Investigation of the response of frequency 

differnsation confirms that dynamic mechanical properties of the 

starch based polymer is sensitive. The total amount of 

polyphenols was greater in wheat bran (161.7 mg/100 g) than in 

wheat flour (112.2 mg/100 g). The mechanisms of paper-coating 

by proteins and hoe understand structural then surface, transfer 

properties of wheat gluten (WG) coated paper influenced by 

nature of the paper. 

       Chemically changed thermally processed WG (Wheat 

gluten) materials shows that most of the materials were still 

biodegradable but rate and degree of degration could be varied 

due to formation of various network structures by various 

chemical modifications. Rate of biodegradation of wheat gluten-

based materials has been decreased by adding unchanged MMT 

(HPS) without affecting the last biodegradation level though the 

presence of an organically changed MMT did not significantly 

influence the biodegradation pattern. 

       Increment of coconut fiber significantly improved properties 

of wheat gluten biomaterials. Fiber surface treatment with 

carbonate silane can increase WG (Wheat gluten) matrix/coconut 

fiber adhesion. Adding too much citric acid led to a plasticization 

and/or hydrolysis effect of wheat flour/PLA blends thus 

involving a reduce in the WVP of those blends.  
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Abstract- Due to heavy demand in plastic products, plastic 

industries are emergent in a fastest rate. Plastic injection molding 

begins with mould making and in manufacturing of complex 

shapes; the optimum gate location is one of the most important 

criterions in mould design. Mould Flow analysis is a powerful 

simulation tool to optimize the gate location and to predict the 

Production time required at the lowest possible cost. 

        Optimization of sequence occasion, keep away from scrap 

and manual interface plays a vital role in manufacturing of 

plastic parts to improve the productivity of the process and at the 

time it should not affect the quality of the final product. This 

paper describes the influence of gate location and size through a 

repeated number of analyses which is carried out by plastic flow 

advisor software to reduce fill time, scrap and automatic 

degating. The process parameters like fill time, shrinkage, weld 

lines, pressure drop, and air traps are analyzed by simulation in 

successive trials. Experimental verification has been done with 

new optimized gate location with designed mould in Injection 

molding machine. The results showed an improvement in fill 

time from 1.58 sec to 1.22 sec with increase in injection Pressure 

by 80 MPa. Shrinkage and air traps were reduced minimizing 

trouble shooting defeats. 

 

Index Terms- Plastic Injection mould, Mould Flow Plastic 

Advisor (MPA), Feeding system, Submarine gate, Injection 

Pressure 

 

I. INTRODUCTION 

lastic is a material that can produce many shapes that can be 

used by human in routine life. All of plastic products are 

produce from various type of operation or process. All of product 

Produces with different type of plastic material depend to 

needed. Plastics are divided into two distinct groups’ 

thermoplastics and thermo sets. Plastics can be molded into 

various forms and hardened for commercial use. Plastic is perfect 

for this modern age. It is light, strong, easily molded and durable. 

Although plastics are thought of as a modem invention, there 

have always been “natural polymers" such as amber, tortoise 

shells and animal horns. These materials behaved very much like 

today's manufactured plastics and were often used similar to the 

way manufactured plastics are currently applied.  

     The typical process cycle time in injection molding machine 

varies from several seconds to tens of seconds depending on the 

part weight, part thickness, material properties and the machine 

settings specific to a given process. Process control of injection 

molding has a direct impact on the final part quality and the 

economics of the process. In the injection molding processes, 

gate location is very important design parameter with is in the 

relation with polymer capability, part shape and dimension, 

mould structure and mould condition, the selection of gate 

location influences the manner in which plastic flows in to the 

mould cavity. In order to set the processing parameters, 

conventional trial and error method is followed which is many 

times inadequate and unpractical for complex parts. The 

placement of a gate in an injection mould is one of the most 

important variables in mould design and the quality of the 

product is greatly affected by the gate location. Thus the 

objective of this paper is to design the feeding system that 

ensures the better part quality to design and manufacturing the 

injection mould for lower washer of a bearing. 

 

II. PART DETAILS 

 Material: PBT-GF 20% 

Common Name: Polybutylene Terephthalate  

Abbreviation: PBT.Also known as PTMT (Polytetramethylene 

Terephthalate) 

Systematic Chemical Name: Poly (Oxytetramethylene –

Oxyterephthalate)  

Color: BLACK  

Part weight: 25grams  

General wall thickness: 1.9mm  

 

     Polybutylene Terephthalate is one of the toughest engineering 

plastic. It is a semi crystalline resin and has excellent chemical 

resistance, mechanical strength, electrical properties (high 

dielectric and insulation resistance) and heat resistance, all of 

which are stable over a broad range of environmental conditions. 

It has very low moisture absorption. 

P  
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Fig. 1.CAD model of Bobbin. 

 

III. PROBLEM STATEMENT 

     A parameter setting and feeding system such as gate, runner 

and sprue inside the plastic injection mould are located by mould 

makers using trial and error method. At this situation, people that 

have a lot of experience in injection molding process who 

capable to decide the size and location of feeding system 

especially in two plate mould. The problems occur when this 

person cannot perform the job with good method and needed to 

take much time to think and make an experiment. Simulation 

software is the new technology that can examine the behaviors of 

plastic flow inside the cavity mould. It can decide the better 

method to select the best design for feeding system like runner, 

sprue, and gate and process parameter. The size of gate, runner 

and sprue is importance thing to consider for producing good 

quality plastic product. It can give effect to product if the 

unsuitable type or sizes are used. There are many type of 

simulation software now that can make work more easy and 

accurate.  

     The Plastic adviser Software is one of software used to ensure 

the best choice location of feeding system and size of gate, 

runner and sprue. It's one of the most advanced tools ever 

devised for the plastic injection molding engineer. More 

precisely, it's a computer generated 3D simulation that models 

the flow of resin material into a single or multi-cavity mould. 

With the aid of mould flow analysis, engineers can obtain 

statistical data of the molding process before the mould is 

actually constructed. The object is to optimize the fill process of 

a mould and the integrity of the molded part. The data provided 

during the analysis helps the engineer select the optimum 

location for gate, sprue and runner. Temperature variations and 

all the suitable parameter are clearly defined in the simulation. 

The end result is accurate, economical and reliable plastic parts.  

 

IV. EST GATE LOCATION 

     Since the part is designed for single-impression mould allows 

us to design various types of gates. A submarine gate and fan 

gates are used for two plate injection mold. An angled, tapered 

tunnel is machined from the end of the runner to the cavity; just 

below the parting line for feeding flow simulation in plastic 

advisor for component suggests the best gate location for the 

selected material properties. The simulation rates the model areas 

for their suitability for injection location where the worst position 

is classified as least suitability for an injection location in red 

color and the best position is classified as the most suitable in 

blue color. The input for plastic advisor software is given in the 

Table 1 and the gate location examines these five aspects of the 

part. 

1. Process ability. 

2. Minimum Pressure. 

3. Geometric Resistance.                                       

4. Thickness. 

5. Flow resistance areas 

 

Table: 1 Input Details for plastic Advisor 

 

Material PBT-GF 20% 

 

Pressure 80 M pa 

 

Density 1.58 gm./cc 

 

Melt 

Temperature 

225°C 

 

Manufacturer G E Plastics 

 

Mould Temp 80°C 

 

                              

V. SHRINKAGE 

     Sink marks are developed in the part in the region of thick 

features such as ribs or bosses in the adjacent wall of the part. 

The presence of such a feature creates an effectively thicker 

region that cools more slowly than neighboring regions. 

Shrinkage occurs because of longer hold time, low pressure, and 

short cooling time. Suggests that the part shrinkage will be 

within 0.01 mm to 0.2 mm and this factor is incorporated in 

designing the core and cavity block. 
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Fig.2. Best gate location                                          Fig.3.Part shrinkage 

 

VI. MOULD FLOW ANALYSIS 

     It is 3D solid-based plastic flow simulation that allows 

plastics part to determine the manufacturing of their parts during 

the preliminary design and avoid potential mould-filling 

problems such as sink marks, short shots, weld lines and air 

traps. It optimizes the part wall thickness to achieve uniform 

filling patterns, lowest part cost and minimum cycle time. 

     6.1. Plastic Advisor in Pro-E: Plastic advisor simulates 

mould filling for injection molded plastic parts and it enables 

engineers to design for manufacturability insight-insight that can 

significantly reduce late-cycle design changes and mould 

reengineering costs  

     Benefits :To creates web reports within pro-E browser, 

locating best optimal injection point for reducing cycle time and 

improve part appearance, it access library of common plastic 

materials and automatically select from typical injection molding 

machine parameters and also identify potential mould-filling 

problems. 

 

VII. PLASTIC FLOW ANALYSIS 

      It gives the overview of the model’s analysis and the flow 

path of the plastic actual in the mould.                                              

     7.1. Full Time: It shows the time filing of the complete part, 

which displays in a range of colors from red to indicate the first 

region to fill, and to blue to indicate the last region to fill. A short 

shot is one of the parts of the model that did not fill, and will be 

displayed as translucent.  

     7.2. Confidence of Fill: It displays the probability of a region 

within the cavity filling with plastic at conventional injection 

molding conditions. It shows the figure that confidences of fill of 

complete part are high.  

     7.3. Injection Pressure The injection pressure result is a 

contour plot of the pressure distribution throughout the cavity at 

the end of filling. 

      7.4. Pressure Drop: It shows the pressure required to flow 

the material to each and every point in the cavity.  

     7.4 Flow Front Temperature. It uses a range of colors to 

indicate the region of lowest temperature (colored blue) through 

to the region highest temperature (colored red).The colored 

shows the material temperature at each point as that point was 

filled.  

 

VIII. MOLD FLOW RESULT 

     The mould flow Simulation is done repeatedly and best three 

trials are show and the possible is selected for manufacturing 

based on fill time and air traps. 

 

8.1. FIRST TRAIL: 

     Feeding system is designed and simulated with direct sprue 

Gate, at centre of moving half, first trail shown in Fig 4, where 

the part fills in 1.09 sec with pressure of 52 Mpa, where air traps 

and sink marks are maximum, which leads defects in the 

component and more over ejection is quite difficult as tears the 

component surface and large mark get accumulate, quality of part 

not accepted. 
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Fig.4.               a) Fill time                                            b) Pressure drop 

 
c) Air traps                                                   d) Weld lines 

 

 

8.2. SECOND TRAIL: 

     Feeding system is redesigned and simulated with fan Gate, second trail shown in Fig5, where the part fills in 1.58 sec with pressure 

of 68 Mpa where air traps and sink marks are maximum, which leads defects in the component and more over ejection is quite 

difficult and more over there will be improper filling of material at rounded part. So this is not best, further it need best gate. 

   

    
 

Fig.5.         a) Fill time                                                   b) Pressure drop 
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c) Air traps                                                 d) Weld line 

 

8.3. Third Trail: 

     Since the results obtained in second trail are not satisfactory, feeding system is redesigned and simulated with single sub marine 

Gates of 1.2 mm diameter and runner width of 6mm shown in Fig 6, where the part fills in 2.18 sec with pressure of 80 Mpa where air 

traps are less, but weld line are marginally high. Since the results were enhanced than the previous trail, but over all cycle time is 

mush so, there is a scope for further optimizing the gate size. 

  

 
 

Fig.6.                a) Fill time                                                 b) Pressure drop 
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c) Air traps                                           d) Weld line 

 

8.4. Fourth Trail: 

     Results obtained from third trail can be further optimized by changing only the gate size and simulated with 1.6 mm diameter 

shown in Fig 7, where the part fills in 1.45 sec with pressure of 80 Mpa, the pressure is kept same compared to previous, it is 

manageable. Even though the air traps are more, it can be minimized with air vents in cavity insert during manufacturing. 

 

 
Fig.7.              a) Fill time                                                   b) Pressure drop 
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c)  Air traps                                                                         d) Weld line 

 

IX. CONCLUSIONS 

     The MPA simulation analysis for the optimum gate location 

was performed by taking a comparison of different gate locations 

and from the comparative analysis, the fourth gate location was 

found to be the optimum one. This simulation is quite important 

in industries to reduce the defects arising in the products due to 

improper gating system. This gave satisfactory results and the 

same was confirmed from analysis such as injection pressure, fill 

time, flow front temperature, quality of fill, weld line, air traps 

etc. The results indicated that the injection molded components 

could be manufactured with minimum molding defects.  

     From the four trails in the Table 2, even though pressure 

increases, it is well within the safe range and fill time comes 

down which will increase the production rate. 

 

 

Table: 2. Result comparison 

 

 1
st
 trail 2

nd
 trail 3

rd
 trail 4

th
 trail 

Type of gate Direct sprue  Fan gate Sub marine 

(Dia.1.2mm)  

Sub marine  

(Dia.1.6mm) 

Fill time 1.09 sec.  1.58 sec 1.2 sec. 1.45 sec. 

Pressure 52 68 80 80 

Temp.flow 240C 248C 241C 241C 

Air traps More More More Acceptable 

Weld lines More More More Acceptable 

Quality of part Poor  Poor  Satisfactory Good 
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Abstract- Man is a rational animal. He can think for himself and 

also for others. He can distinguish good from bad with the help 

of his reason. All other animals except human beings lead their 

lives by instinct and that is why they fail to distinguish good and 

bad. With the help of reason men built up the civilization, 

scientific discoveries and so on. But in spite of all these human 

beings are more cruel than other animals. When his rationality is 

undermined and animality dominates he can go in any length and 

that is why there are different laws such as, legal laws, moral 

laws and some other laws which restrict man and  help to refrain 

from doing cruel activities. Above all there are religious fears 

which also play a great role in the society to keep human beings 

in their right track. But sometimes it appears that all these laws 

and religious fear fail to check human being from their inhuman 

activities. They even involve themselves in killing which is the 

worst act among bad deeds. They kill not only other animals but 

also their own species. Now-a-days this activity is spreading in a 

rampant way in the different parts of the globe. It can be 

emphatically said that this act is not a new thing for present days 

but it is as old as the human race. So the question arises whether 

there is any justification of this act. There are different arguments 

put forwarded by moral philosophers on this issue. Arguments 

from religious standpoints are also not far behind. Generally all 

of them have forbidden killing but permitted in certain special 

circumstances like warfare and self defense and have given 

justification in favour of killing. So in this paper I will try to give 

some arguments in favour of my topic from different standpoints.  

 

Index Terms- abortion, fetus, homo sapiens, human, killing. 

 

I. INTRODUCTION 

here are debates on the question whether killing is justified 

or not. Some thinkers put forward their arguments in favour 

of the justification of killing in some special circumstances while 

others do not support it in any circumstance. Some others allow 

killing of non-human animals in all circumstances while still 

others do not justify killing of both human and non-human 

animals in any circumstance. As moral philosophers are 

concerned with this issue so the common people are. The 

problem is discussed from the religious standpoint also. Here I 

shall try to highlight the problem from different viewpoints 

beginning with common people and finally to give my own view.  

Common people often say that life is sacred. But it seems that 

implication of this does not mean that life itself is sacred. By 

these words they mean that it is human life which is sacred and 

thereby they emphasize some special value to them than other 

animals. In this paper I will limit my discussion only with human 

beings. But before going to debate whether killing is justified or 

not let me clear about the meaning of the term ‘killing’. 

According to dictionary, killing means deprive of life and I will 

use this term in this sense throughout my paper. 

       All of we know that there are some prohibitions in every 

society on taking life. If it is allowed to the members of any 

society to kill one another without restriction then no society will 

survive. But the vital question is that who is to be protected and 

who is to be killed? And on this question societies differ. There 

are some tribal societies where killing of an innocent person of 

the tribe itself is considered as a serious offence. But they 

granted to kill the person belonging to other tribes with impunity. 

Apart from some special cases like self-defense, war, possibly 

capital punishment now-a-days most countries agree that 

irrespective of race, religion, class, caste or nationality killing of 

human being is wrong although this principle is in theory only 

not in practice. 

 

II. MEANING OF HUMAN BEINGS AND KILLING 

       Before going to detail discussion let me clear the meaning of 

the term ‘human being’ or ‘human life’ because these terms 

create debates in case of abortion. There is a crucial question in 

case of abortion debate that whether fetus is a human being or 

not. So to answer such question it is necessary have a precise 

meaning of the term human being. 

       There are two senses in which the term ‘human’ is used. In 

the first sense human can be used as an equivalent to ‘a member 

of the species Homo sapiens.’ Thus by an examination of the 

chromosomes in the cells of living organism, it can be 

scientifically determined whether a particular being is a member 

of a particular species or not. In that sense it is undoubtedly true 

to say that fetus is human being as it is conceived from human 

sperm and eggs. The same argument is applicable in the case of 

infant who is born without a brain or even intellectually disabled 

persons who have no hope to be cured. 

       The second sense of the term in which human is used by 

Joseph Fletcher, a visiting Professor of Medical Ethics at the 

University Of Virginia School Of Medicine. In his article 

“Indicators of Human hood; A Tentative Profile of Man, 

(published in report, Institute of Society, Ethics and Life 

Sciences Vol. 2, 1972) he indicated positive human criteria 

which includes minimal intelligence, self control, self awareness, 

a sense of the future, a sense of the past, the capacity to relate to 

others, concern for others, communication and curiosity. Thus 

when we praise  someone by saying that ‘he is real human being’ 

or ‘he shows truly human qualities’ we actually mean in the 

second sense of the term human and do not refer person’s 

membership in the species homo Sapiens. 

       The above two senses of the term human being is found to 

be overlapped but these do not coincide. Now it can be certainly 

said that the embryo, the later fetus, the profoundly intellectually 

T  
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disabled child or even the new born child – all are members of 

the species Homo sapiens but none possess the characteristics of 

human prescribed by Fletcher. Thus it is very difficult to answer 

the question whether fetus is a human or not because there is an 

important difference between these two senses of the term 

human. If the term human is taken in the first sense then the fetus 

is a human being and therefore abortion is an immoral act. But if 

it is taken in the second sense then the fetus is not human and 

therefore abortion is acceptable.  

       But we cannot be satisfied with the differences of opinions. 

In fact we cannot; because in that case it will be difficult on our 

part to evaluate the events of abortion objectively. All these 

depend on how we ascertain the meaning of the term ‘human’. If 

we use the term I one sense then abortion and killing will become 

homogeneous. But if it is taken in another sense then this will 

bear different meaning. Thus to avoid this difficulty of 

justification of killing Peter Singer uses two different sense of the 

term ‘human’. First one of them is biological sense. In that sense 

by ‘human’ he means ‘member of the species Homo sapiens. In 

the second of the term ‘human’ he uses ‘person’. Here by 

‘person’ he means a rational and self-conscious being. Singer’s 

explanation of the term ‘human’ in two different senses could 

cover to some extent the meaning of the term used by both 

biological sense and Fletcher’s sense yet he did not use the term 

directly. Thus Singer says, 

        “The wrongness of inflicting pain on a being cannot depend 

on the being’s species: nor can the wrongness of killing it. The 

biological facts upon which the boundary of our species is drawn 

do not have moral significance. To give preference to the life of a 

being simply because that being is a member of our species 

would put us in the same position as racists who give preference 

to those who are members of their race.”
33

 There are two 

questions in front of Singer. Firstly, as a member of Homo 

sapiens is there any special value of life? And secondly, as a 

rational and self conscious being is there any special value of 

person? He shows that the first of them cannot be accepted 

because there is no relation between the species and its killing. 

The belongingness of a particular species is merely a biological 

fact and nothing more. So whether killing is wrong or not does 

not depend on his belongingness to a particular species. 

       Regarding the second question Singer admits that as a 

rational and self conscious being a person has special values. 

Because to admit that a person is self conscious is to admit that 

he is aware of his distinct entity and a sense of past and future. 

This person has desires about his future. Thus to take the lives of 

any person without their consent is to thwart his desires for the 

future. This criterion cannot be applied in case of snail and new 

born infants. 

       Secondly, there is an intimate relation between the desire 

about its own future and the right to live. In fact the first one is a 

condition for the second. One who has no desire for future has no 

right to live. Thus it is wrong to kill the person who has desires 

about his future because in that case his right to life is also 

destroyed. Moreover, there is matter of likeness of a rational and 

self conscious being. He does not go against his likeness without 

                                                 
33

 . Singer. P. :Practical Ethics, p-88 
 

strong reasons. Thus it is wrong to kill the person who likes to 

live. 

       Lastly, a rational being has the capacity to take decision and 

to implement it. Thus it is wrong to kill him if he does not 

resolve to kill himself. In fact to kill him is to attack on his 

autonomy. 

       If we go back to the origins of western civilization we find 

that life was not protected simply by the membership of Homo 

sapiens. In that civilization the lives of slaves or other barbarians 

were respected. Even infants belonging to the Greeks and 

Romans had no automatic right to life. There were events of 

killing the deformed or weak infants by the Greeks and Romans. 

That killed infants of that category by exposing them to the 

summit of a hill. This type of acts we find in the thoughts of 

Plato and Aristotle. According to them, it is state which should 

enforce the killing of deformed infants. The logic they put 

forwarded was that it is better to end a life that had begun 

inauspiciously and might bring problems than to attempt to make 

it longer. 

       Christianity also believes that we all are created by God and 

as such we are His properties. Thus to kill a human being is to 

usurp on God’s rights because it is God alone who is to decide 

the life and death of human beings. Thomas Aquinas 

categorically said that to take the life of a slave is a sin against 

master to whom the slave belongs. Similarly to take the life of a 

human being is a sin against God. Regarding the killing of non 

human being there is sanction in the Bible. Bible believes that 

non human beings are under the domination of human beings and 

as such these are the properties of human beings. With this power 

of ownership human beings have the right to kill them whenever 

they need (Genesis 1:29 and 9: 1-3). Thus Bible is against killing 

and says that taking life of a person is unjust. This unjust act 

includes suicide, abortion and euthanasia. But from these it 

cannot be categorically said that Bible forbids killing. In fact 

sometimes it adamantly approves the act of killing. It says that 

the killings which are justified in God’s eyes are right. There are 

three situations in which the Bible allows killing. These are – 

killing in warfare, self defense and capital punishment.       

       A human being develops from fetus so an obvious question 

arises whether killing of fetus is justified or not, that is whether 

abortion is justified or not. In this connection we have two 

answers from two different groups. One is from conservative 

groups and another from liberal groups. The central argument of 

conservative group against abortion is that a human fetus is an 

innocent human being so it is wrong to kill a human fetus.The 

liberal group put objection against the above argument. Their 

point is that whether a fetus is human being. This question 

obviously leads to another question – when does a human life 

begins?  

       The conservative group believes that there is a continuous 

process from fertilized stage of egg to child and there is no break 

in its any stage. Thus to protect the fetus is to protect the child. 

Some liberals agree with the conservative view that fetus is an 

innocent human being but yet they argue in favour of abortion. 

They put forward different arguments in favour of their position. 

Firstly, according to them, abortion cannot be stopped by the 

laws. Laws prohibiting abortion merely drive it underground. 

Instead of reducing the number of abortion laws increase the 

difficulties and dangers for women who go for abortion. Thus 
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they are in favour of more liberal abortion laws. But this 

argument of the liberalist is not against the ethics of abortion but 

against an argument about abortion laws. 

       Another argument that the liberalist put forwards in favour 

of abortion is from the feminist standpoint. According to them, a 

woman has the right to choose what happens to her own body. 

Thus there is nothing wrong if a woman desires to go for 

abortion.  

       But I have some reservation on the issue of abortion. In my 

view abortion is as like as taking of a human life and as such this 

act is definitely wrong. I feel that abortion is nothing different 

from murder. From the standpoint of biology it can be said that 

life begins at the time of conception. It is from the moment of 

conception there starts progression and development and that 

continues through adulthood. Life is a continuous process and as 

such there is no break in the flow of life. Abortionists claim that 

the moment a child takes birth, he becomes a fully human being. 

But this argument cannot be accepted because a five or six 

months fetus may be delivered by caesarean section and have its 

life outside the womb.  

 

III. CONCLUSION 

       Considering all these discussion it is evident that generally 

killing of a human being is unjust. It is because of the fact that 

human lives have some special values. These values are not for 

the reason that they are members of Homo sapiens. In fact human 

lives are valuable because they are rational and self conscious 

beings. It is in the yardstick of Fletcher’s personhood. Human 

lives are valuable than any other lives is due to the fact that it is 

human being who alone deserves to be a person. Person alone 

can make planning for his future and he can intelligently take 

decision. If his identity is determined simply as a member of 

Homo sapiens then his special features do not manifest. As a 

consequence the question of special values of his life remains 

unanswered and this means that the debate of the rightness and 

wrongness of killing of human lives remain suspended. But from 

this it cannot be said that killing is altogether unjust. Exceptions 

are everywhere and this is also applicable in the case of killing. 

Under certain special circumstances like warfare and self defense 

killing must be permitted otherwise life itself would be in 

endanger.  

  

REFERENCES 

[1] Annas, Julia: An Introduction to Plato’s Republic, Oxford University Press, 
1981. 

[2] Fletcher. J.,: Indicators of Humanhood: A Tentative Profile of Man 
published in The Hastings Center Report, Vol.2, No. 5 ,1972. 

[3]  G. Jonathan,: Causing Death and Saving Lives, Harmondsworth, 
Middlesex, 1977. 

[4] M. Bayles (ed.): Ethics and Population, Cambridge, Mass., 1976. 

[5] Robert and S. Peggy: The Long Dying of Baby Andrew, Boston, 1983. 

[6] Singer. P,: Practical Ethics, Cambridge University Press, 2010. 

[7] Singer. P.,(ed.) : Applied Ethics, Oxford, 1986. 

[8] T. G. Roupas:’The Value of Livfe’, Philosophy of Public Affairs, Vol. 7, 
1978. 

[9] Tooley. M.: Abortion and Infanticide, published in philosophy and Public 
Affairs, Vol.2, 1972. 

 

AUTHORS 

First Author – Dr.  Shanjendu Nath, M. A., M. Phil., Ph. D., 

Associate Professor, Department of Philosophy Rabindrasadan 

Girls’ College, Karimganj, Assam, India., Email: 

nathshanjendu@gmail.com 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      553 

ISSN 2250-3153  

www.ijsrp.org 

Optimization Technique for Power Quality Improvement 

Using DSTATCOM 

Vasanthavalli.C
*
, Vellaisamy.S

**
 

 
    * Post -Graduate scholar, Department Of Power Electronics And Drives, SCAD College of Engineering and Technology, Tirunelveli. 

**Professor, Department Of Electrical and Electronics Engineering, SCAD College of Engineering and Technology, Tirunelveli. 

 
Abstract- An implementation of a three phase distribution static 

compensator (DSTATCOM) using a control algorithm for its 

functions under nonlinear loads such as load balancing and 

reactive power compensation for power factor, and zero voltage 

regulation. A control algorithm is used for the extraction of the 

fundamental weighted value of active and reactive power 

components. Using digital signal processor the DSTATCOM is 

developed and its performance of DSTATCOM is found to be 

satisfactory for various types of loads. 

 

Index Terms- Control algorithm, harmonics, load balancing, 

power quality, weights. 

 

I. INTRODUCTION 

he quality of available supply power has a direct economic 

impact on industrial and domestic sectors which affects the 

growth of any nation [1]. This issue is more serious in electronic 

based systems. The level of harmonics and reactive power 

demand are popular parameters that specify the degree of 

distortion and reactive power demand at a particular bus of the 

utility [2]. The harmonic resonance is one of the most common 

problems reported in low and medium-level distribution systems. 

It is due to capacitors which are used for power factor correction 

(PFC) and source impedance [3]. Power converter-based custom 

power devices (CPDs) are useful for the reduction of power 

quality problems such as PFC, harmonic compensation, voltage 

sag/swell compensation, resonance due to distortion, and voltage 

flicker reduction within specified international standards [4]–[6]. 

These (CPDs) include the distribution static compensator 

(DSTATCOM), dynamic voltage restorer, and unified power 

quality conditioner in different configurations [7]–[9]. Some of 

their new topologies are also reported in the literature such as the 

indirect matrix converter based active compensator where the dc-

link capacitor can be removed [10]. Other new configurations are 

based on stacked multicell converters where the main features 

are on the increase in the number of output voltage levels, 

without transformer operation and natural self-balancing of 

flying capacitor voltage, etc. [11]. The performance of any 

custom power device depends very much upon the control 

algorithm used for the reference current estimation and gating 

pulse generation scheme.  

       Many non model and training-based alternative control 

algorithms are reported in the literature with application of soft 

computing technique such as neural network, fuzzy logic and 

adaptive neuro-fuzzy, etc. [17]–[20]. Adaptive learning, self 

organization, real-time operation, and fault tolerance through 

redundant information are major advantages of these algorithms. 

A neural network-based control algorithm such as the Hopfield-

type neural network is also used for the estimation of the 

amplitude and phase angles of the fundamental component both 

with highly distorted voltage by the assumption of known power 

frequency. An improved adaptive detecting approach for the 

extraction of the error signal with variable learning parameters 

can be chosen for fast response to improve tracking speed and for 

a low value in a stable period to improve accuracy. Wu et al have 

proposed a new control algorithm based on inverse control with a 

neural network interface which was applied for the instantaneous 

calculation of switching on–off time in a digital environment. A 

survey on iterative learning control (ILC) is presented by Ahn et 

al., and it is classified into different subsections within the wide 

range of application. The main idea of ILC is to find an input 

sequence such that the output of the system is as close as possible 

to a desired output. Control algorithms reported in available texts 

such as the quantized Kernel least mean square algorithm , radial 

basis function (RBF) networks, and feed forward training can 

also be used for the control of CPDs. An immune RBF neural 

network integrates the immune algorithm with the RBF neural 

network. This algorithm has the advantages in the learning speed 

and accuracy of the astringent signal. Therefore, it can detect the 

harmonics of the current timely and precisely in the power 

network [28]. A multilayer perceptron neural network is useful 

for the identification of nonlinear characteristics of the load. 

       The main advantage of this method is that it requires only 

waveforms of voltages and currents. A neural network with 

memory is used to identify the nonlinear load admittance. Once 

training is achieved, the neural network predicts the true 

harmonic current of the load when supplied with a clean sine 

wave. Its application with SRF theory is described by Mazumdar 

et al. Feedforward back propagation (BP) artificial neural 

network (ANN) consists of various layers such as the input layer, 

hidden layer, and output layer. It is based on feedforward BP 

with a high ability to deal with complex nonlinear problems. The 

BP control algorithm is also used to design the pattern 

classification model based on decision support system. The 

standard BP model has been used with the full connection of 

each node in the layers from input to the output layers. 

       Some applications of this algorithm are as to the 

identification of user faces, industrial processes, data analysis, 

mapping data, control of power quality improvement devices, 

etc. The control of power quality devices by neural network is a 

latest research area in the field of power engineering. The 

extraction of harmonic components decides the performance of 

compensating devices. The BP algorithm which trained the 

sample can detect the signal of the power quality problem in real 

T  
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time. Its simulation study for harmonic detection is presented in 

[20].  

       Many neural network-based algorithms are reported with 

theoretical analysis in single phase system, but their 

implementation to DSTATCOM is hardly reported in the 

available literature. In this paper, a BP algorithm is implemented 

in a three phase shunt connected custom power device known as 

DSTATCOM for the extraction of the weighted value of load 

active power and reactive power current components in nonlinear 

loads. The proposed control algorithm is used for harmonic 

suppression and load balancing in PFC and zero voltage 

regulation (ZVR) modes with dc voltage regulation of 

DSTATCOM. In this BP Algorithm, the training of weights has 

three stages. It includes the feedforward of the input signal 

training, calculation and BP of the error signals, and upgrading of 

training weights.  

       It may have one or more than one layer. Continuity, 

differentiability, and non decreasing monotony are the main 

characteristics of this algorithm. It is based on a mathematical 

formula and does not need special features of function in the 

learning process. It also has smooth variation on weight 

correction due to batch updating features on weights. In the 

training process, it is slow due to more number of learning steps, 

but after the training of weights, this algorithm produces very 

fast trained output response. In this application, the proposed 

control algorithm on a DSTATCOM is implemented for the 

compensation of nonlinear loads. 

 

II. SYSTEM CONFIGURATION AND CONTROL 

ALGORITHM 

       A voltage source converter(VSC)-based DSTATCOM is 

connected to a three phase ac mains feeding three phase 

linear/nonlinear loads with internal grid impedance which is 

shown in Fig. 1. The performance of DSTATCOM depends upon 

the accuracy of harmonic current detection. For reducing ripple 

in compensating currents, the tuned values of interfacing 

inductors ( fL
) are connected at the ac output of the VSC. A 

three phase series combination of capacitor ( fC
)and a 

resistor( fR
)represents the shunt passive ripple filter which is 

connected at a point of common coupling (PCC) for reducing the 

high frequency switching noise of the VSC. The DSTATCOM 

currents ( Cabci
) are injected as required compensating currents to 

cancel the reactive power components and harmonics of the load 

currents so that loading due to reactive power 

component/harmonics is reduced on the distribution system. For 

the considered three phase nonlinear load with approximately 

24kW, the compensator data are given in Appendix A. 

 
Fig. 1.Schematic diagram of VSC-based DSTATCOM. 

 

       Fig. 2 shows the block diagram of the BP training algorithm 

for the estimation of reference source currents through the 

weighted value of load active power and reactive power current 

components. In this algorithm, the phase PCC voltages (), source 

currents ( scsbsa iii ,,
), load currents ( LcLbLa iii ,,

) and dc bus 

voltage ( dcv
) are required for the extraction of reference source 

currents. 

       There are two primary modes for the operation of this 

algorithm: The first one is a feedforward, and the second is the 

BP of error or supervised learning. 

 

A. Estimation of Weighted Value of Average Fundamental Load 

Active and Reactive Power Components 

       A BP training algorithm is used to estimate the three phase 

weighted value of load active power current components 

( cpbpap www ,,
) and reactive power current components 

( cqbqaq www ,,
) from polluted load currents using the 

feedforward and supervised principle. In this estimation, the 

input layer for three phases (a, b, and c) is expressed as 

 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      555 

ISSN 2250-3153  

www.ijsrp.org 

 
 

       The detail application of this algorithm for the estimation of 

various control parameters is given as follows. 

cplcbpLpapLaoLap uiuiuiwi 
         (1) 

cplcbpLpapLaoLbp uiuiuiwi 
  (2) 

cplcbpLpapLaoLcp uiuiuiwi 
                (3) 

 

       Where Wo is the selected value of the initial weight 

and( cpbpap anduuu ,,
)are the in-phase unit templates. In-phase 

unit templates are estimated using sensed PCC phase voltages 

( scsbsa vvv ,,
). It is the relation of the phase voltage and the 

amplitude of the PCC voltage ( tv
). The amplitude of sensed 

PCC voltages is estimated as 

 

        
3/)(2 222

scsbsat vvvv 
                (4) 

 

       The in-phase unit templates of PCC voltages 

cpbpap anduuu ,,
 are estimated as [13] 

     t

sa

ap
v

v
u 

 t

sb

bp
v

v
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 t

sc

cp
v

v
u 

 (5) 

 

       The extracted values of LcpLbpLap III ,,
 are passed through 

a sigmoid function as an activation function, and the output 

signals ( cpbpap zzz ,,
) of the feedforward section are expressed 

as 

)( Lapap IfZ 

                                                             (6) 

   

)( Lapbp IfZ 

                                                    (7) 

   

)( Lapcp IfZ 

                                                     (8) 

 

       The estimated values of ( cpbpap zzz ,,
) are fed to a hidden 

layer as input signals. The three phase outputs of this layer 

( 111 ,, LcpLbpLap III
) before the activation function are expressed 

as 

     cpcpbpbpapap01ap1 ZwZwZwwI 
         (9) 

    apapcpcpbpbp01bp1 ZwZwZwwI 
       (10) 

    bpbpapapcpcp01cp1 ZwZwZwwI 
       (11) 

 

       Where( 01w
, cpbpap www ,,

) are the selected value of the 

initial weight in the hidden layer and the updated values of three 

phase weights using the average weighted value ( pw
) of the 

active power current component as a feedback signal, 

respectively. The updated weight of phase “a” active power 

current components of load current “ apW
” at the nth sampling 

instant is expressed as 

   
)()Z(I)}()({)( apap11 nf'nwnwnww apppap  
 

                                                                                     (12) 
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       where pw
(n) and 1apw

(n) are `the average weighted value 

of the active power component of load currents and the updated 

weighted value of phase “a” at the nth sampling instant, 

respectively and wap1(n) and zap(n) are the phase “a” 

fundamental weighted amplitude of the active power component 

of the load current and the output of the feed forward section of 

the algorithm at the nth instant, respectively. f(Iap1) and μ are 

represented as the derivative of Iap1 components and the 

learning rate. Similarly, for phase “b” and phase “c,” the updated 

weighted values of the active power current components of the 

load current are   also expressed as same. The extracted values of 

Iap1, Ibp1, and Icp1 are passed through a sigmoid function as an 

activation function to the estimation of the fundamental active 

components in terms of three phase weights wap1, wbp1, and 

wcp1 as    

 

                        
)(

)(

)(

11

11

11

cpcp

bpbp

apap

Ifw

Ifw

Ifw







          
 

B. Amplitude of Active Power Current Components   of 

Reference Source Currents 

       An error in the dc bus voltage is obtained after comparing 

the reference dc bus voltage 
)(* nv dc   and the sensed dc bus 

voltage dcv
  of a VSC, and this error at the nth sampling instant 

is expressed as     

             
)()()( nvnvnv dcdcde  

                    (13)   

 

       This voltage error is fed to a proportional–integral (PI) 

controller whose output is required for maintaining the dc bus 

voltage of the DSTATCOM. At the nth sampling instant, the 

output of the PI controller is as follows:    

 
(n)

dc
v

id
K1)}(n

dc
v(n)

dc
{v

pd
K1)(n

dp
w(n)

dp
w 

      (14) 

     

       Where pdk
 and idk

 are the proportional and integral gain 

constants of the dc bus PI controller. dev
(n) and dev

 (n − 1) are 

the dc bus voltage errors in the nth and (n − 1)th instant, and 

dpw
(n) and dpw

(n − 1) are the amplitudes of the active power 

component of the fundamental reference current at the nth and (n 

− 1)th instant, respectively. The amplitude of the active power 

current components of the reference source current ( sptw
) is 

estimated by the addition of the output of the dc bus PI controller 

( dpw
) and the average magnitude of the load active currents 

( Lpaw
) as 

 

                        Lpadpspt www 
                                  (15) 

 

C. Amplitude of Reactive Power Components of Reference 

Source Currents 

       An error in the ac bus voltage is achieved after comparing 

the amplitudes of the reference ac bus voltage tv*

 and the 

sensed ac bus voltage tv
 of a VSC. The extracted ac bus voltage 

error tev
 at the nth sampling instant is expressed as 

                       
(n)v(n)v(n)v ttte  

                       (16) 

       The weighted output of the ac bus PI controller qqw
  for 

regulating the ac bus terminal voltage at the nth sampling instant 

is expressed as 

 

(n)tevitK1)}(ntev(n)te{vptK1)(nqqw(n)qqw 
 (17)  

 

       where qqw
(n) is part of the reactive power component of the 

source current and it is renamed as qqw
. ptk

 and itk
 are the 

proportional and integral gain constants of the ac bus voltage PI 

controller. The amplitude of the reactive power current 

components of the reference source current sqtw
 is calculated by 

subtracting the output of the voltage PI controller qqw
  and the 

average load reactive currents Lqaw
 as 

                         

                            Lqaqqspt www 
                               (18)     

 

D. Estimation of Reference Source Currents and Generation of 

IGBT Gating Pulses 

       Three phase reference source active and reactive current 

components are estimated using the amplitude of three phase (a, 

b, and c) load active power current components, PCC voltage in-

phase unit templates, reactive power current components, and 

PCC quadrature voltage unit templates as            

 

   apsptsap uwi 
  bpsptsbp uwi 

  cpsptscp uwi 
   (19) 

  

   aqsqtsaq uwi 
  bpsqtsbq uwi 

 cpsqtscq uwi 
    (20) 

 

       The addition of reference active and reactive current 

components is known as reference source currents, and these are 

given as 

 

 saqsapsa iii *

  sbqsbpsb iii *

  scqscpsc iii *

 
                                                                                                (21) 

 

       The sensed source currents scsbsa iii ,,
 and the reference 

source currents ( scsbsa iii *** ,,
) are compared, and current error 
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signals are amplified through PI current regulators; their outputs 

are fed to a pulse width modulation (PWM) controller to generate 

the gating signals for insulated-gate bipolar transistors (IGBTs) 

S1 to S6 of the VSC used as a DSTATCOM. 

 

III. SIMULATION RESULTS AND DISCUSSION 

       MATLAB with SIMULINK and Sim Power System 

toolboxes is used for the development of the simulation model of 

a DSTATCOM and its control algorithm. The performance of the 

BP algorithm in the time domain for the three phase 

DSTATCOM is simulated for PFC and ZVR modes of operation 

under nonlinear loads. The performance of the control algorithm 

is observed under nonlinear loads. 

 

A. Performance of DSTATCOM in PFC Mode 

       The dynamic performance of a VSC-based DSTATCOM is 

studied for PFC mode at nonlinear loads. The performance 

indices are the phase voltages at PCC (Vs), balanced source 

currents ( si ), load currents ( LcLbLa iii ,,
), compensator currents 

( CcCbCa iii ,,
), and dc bus voltage ( dcv

) which are shown in Fig. 

3 under varying load (at t = 3.7 to 3.8 s) conditions.  

 

 
 

B. Performance of DSTATCOM in ZVR Mode 

       In ZVR mode, the amplitude of the PCC voltage is regulated 

to the reference amplitude by injecting extra leading reactive 

power components. The dynamic performance of DSTATCOM 

in terms of PCC phase voltages (Vs), balanced source currents, 

load currents , compensator currents, amplitude of voltages at 

PCC , and dc bus voltage waveforms is shown in Fig. 5 under 

unbalanced load at a time duration of t = 3.7 to 3.8 s.  

 

IV. EXPERIMENTAL RESULTS 

       A prototype of the VSC-based DSTATCOM is developed to 

validate the proposed control algorithm. ABB make current 

sensors (EL50P1 BB) and voltage sensors (EM010 BB) are used 

for sensing the PCC voltages, dc bus voltage, and current signals. 

The BP training-based control algorithm is used for the control of 

DSTATCOM using a TMS320F240 digital signal processor. A 

Fluke (43B) power analyzer and an Ailment make digital 

oscilloscope (DSO-6014A) are used for the recording of steady 

state and dynamic state test results, respectively, on a developed 

DSTATCOM at nonlinear loads. Hardware implementation data 

are given in Appendix B. 

 

 
Fig. 4.  Dynamic performance of DSTATCOM under varying        

nonlinear loads in ZVR mode. 

 

 

A. Performance of DSTATCOM at Nonlinear Loads 

       Fig. 5(a)–(i) shows the waveform of the phase “a” PCC 

voltage (vab) with source currents (isa, isb, and isc), load 

currents (iLa, iLb, and iLc), and compensating current (iCa, iCb, 

and iCc) under nonlinear loads. In Fig. 5(j)–(l), the harmonic 

distortions of the “a” phase source current, load current, and PCC 

voltage are observed to be 4.3%, 27.0%,and 2.9%, respectively. 

These results show satisfactory performance of the BP control 

algorithm for harmonic elimination according to the IEEE-519 

guidelines on the order of less than 5%. 
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V. CONCLUSION 

      A VSC-based DSTATCOM has been accepted as the most 

preferred solution for power quality improvement as PFC and to 

maintain rated PCC voltage. A three phase DSTATCOM has 

been implemented for the compensation of nonlinear loads us a 

BPT control algorithm to verify its effectiveness. The proposed 

BPT control algorithm has been used for the extraction of 

reference source currents to generate the switching pulses for 

IGBTs of the VSC of DSTATCOM. Various functions voltage of 

the DSTATCOM has also been regulated to the rated value 

 

 
Fig. 5. Performance of DSTATCOM under nonlinear loads: 

(a-c) isa, isb,m and isc with vab; (d-f) iLa, iLb, and iLc; and 

(g-i) iCa, iCb, and iCc. (j-l) Harmonic spectra of isa, iLa, and 

vab. 

 

without any overshoot or undershoot during load variation. Large 

training time in the application of the complex system and the 

selection of the number of hidden layers in the system are the 

disadvantages of this algorithm. of DSTATCOM such as 

harmonic elimination and load balancing have been 

demonstrated in PFC and ZVR modes with dc voltage regulation 

of DSTATCOM. From the simulation and implementation 

results, it is concluded that DSTATCOM and its control 

algorithm have been found suitable for the compensation of 

nonlinear loads. The dc bus voltage of the DSTATCOM has also 

been  regulated to the rated value without any overshoot or 

undershoot during load variation. Large training time in the 

application of the complex system and the selection of the 

number of hidden layers in the system are the disadvantages of 

this algorithm. 
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Abstract- This paper presents performance evaluation of the different Modulation Schemes (BPSK, QPSK, GMSK) in terms of Bit 

error rate (BER) in cellular mobile environment with GSM standard parameters. The main objective of this paper is to investigate the 

factors that go into selection of the particular modulation scheme in the wireless environment. To analyze the cellular mobile 

environment GSM standard is selected. There are a number of factors that enter into the choice of a modulation scheme for use in a 

wireless application. Performance of a cellular system is dependent on the efficiency of the modulation scheme in use. Gaussian 

channel model was used. The various modulation schemes like BPSK, QPSK, and GMSK will be simulated in SystemVue software. 

After simulation of the all this, BER was carried out. Then using these parameters, the various modulation techniques were compared. 

 

Keywords–BPSK, QPSK, GMSK, BER, Gaussian channel, GSM standard parameters. 

     

I. INTRODUCTION 

owadays, GSM network is more important and more advanced in the world. It is necessary to analyze which modulation scheme 

is best suited for GSM network. There are a number of factors that enter into the choice of a modulation scheme for use in a 

wireless application. Performance of a cellular system is dependent on the efficiency of the modulation scheme in use. The main 

objective of this paper is to study the factors that go into selection of the particular modulation scheme in the wireless environment. 

The goal of a modulation technique is not only to transport a message signal through a radio channel, but to achieve this with the best 

quality, power efficiency, and the least amount of bandwidth possible. Linear and constant envelope modulation techniques, such as 

BPSK, QPSK, GMSK, etc…, were used to examine the features of the required modulation scheme. To study the cellular mobile 

environment GSM standard is selected. The work in this paper is to understand the modulation schemes and compare their 

performance in the wireless channel. BPSK, QPSK, and GMSK modulation schemes were simulated. After simulation of the all this 

BER parameters of each modulation scheme have been carried out. Then a comparison was made by using these parameters. 

Simulation work has been done by using SystemVue (Elanix software package). 

 

II. PROPOSED SYSTEM 

 

 
Figure1.  System model 

  

 The system model we implemented is as shown in the figure 1. For the purpose of modulation BPSK, QPSK, and GMSK 

modulation techniques have been implemented. After modulation signal is passed through a channel where the channel can be 

modeled as Gaussian. In the Receiver, the standard minimum distance decoder logic was used. Then the BER of each modulation 

scheme will be observed in Gaussian channel model.   

 

A. Binary Phase Shift Keying (BPSK)  

In binary phase shift keying, the phase of a constant amplitude carrier signal is switched between two values according to the two 

possible signals corresponding to binary 1 and 0 respectively. Normally, the two phases are separated by 180 degrees. In a BPSK 

system the pair of signals S0(t) and S1(t) are used to represent binary symbol ‘1’ and ‘0’ respectively. 

 

N 

 
Transmitter 

 
Channel 

 
Receiver 

{ BPSK, QPSK, 

   GMSK } GAUSSIAN    

CHANNEL 

PERFORMANCE                      

EVALUATION 

Eq (1) 
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Where, 

       is the peak amplitude of the modulated sinusoidal carrier 

 

B. Quadrature Phase Shift Keying (QPSK)  

     Quadrature phase shift keying has twice the bandwidth efficiency of BPSK, since two bits are transmitted in a single modulation 

signal. The phase of the carrier takes on one of four equally spaced values such as 45deg, 135deg, -45deg , and -135 deg, where each 

value of phase corresponds to a unique pair of message bits. The QPSK signal for this set of symbol states may be defined as 

 

 

 

 

 

 

 

 

 

 

 

 

                

 

 

 

 

 

 

 

 

C. Gaussian Minimum Shift Keying 

     MSK with a gaussian filter is termed as GMSK.GMSK is a simple binary modulation scheme which may be viewed as a derivative 

of MSK. In the GMSK, the sidelobe levels of the spectrum are further reduced. In GMSK, the digital signal is first passed through a 

premodulation Gaussian pulse shaping filter and the filter generates a signal which is used to shift the carrier phase. This has the 

effects of considerably reducing the sidelobes levels in the transmitted spectrum. Premodulation Gaussian filter converts the full 

response message signal into a partial response scheme where each transmitted symbol spans several bit periods. GMSK is most 

attractive for its excellent power efficiency and its excellent spectral efficiency. The Gaussian filter impulse response given by, 

       

and transfer function given by 

        

The parameter  is related to B, the 3dB baseband bandwidth of  , by 

      

The GMSK filter can be completely described by the bandwidth B and the baseband symbol duration T. It is customary to defined 

GMSK by its BT product. 

 

D. Gaussian Channel  

     In Additive White Gaussian Noise channel model as the name indicates, Gaussian noise gets directly added with the signal and 

information signal gets converted into the noise. In this mode, scattering and fading of the information is not considered. When 

transmitted signal, white Gaussian noise, and received signal are s(t), n(t), r(t), the received signal is 

                 r(t) = s(t) + n(t) 

 

E. Bit Error Rate or Bit Error Ratio (BER) 

 

  

 

 

 

 Using the identity: cos(a+b)=cos(a)cos(b) -  sin(a)sin(b), 

 

 

 

 

Eq (2) 

Eq (5) 

Eq (6) 

Eq (7) 

Eq (8) 

Eq (9) 

Eq (10) 

Eq (3) 

Eq (4) 

Eq (11) 

Eq (12) 

Eq (13) 

Eq (14) 

Eq (15) 

Eq (16) 
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    The bit error rate or bit error ratio (BER) is the number of bit errors divided by the total number of transferred bits during a studied 

time interval. BER is a unitless performance measure, often expressed as a percentage.  

In a communication system, the receiver side BER may be affected by transmission channel noise, interference, distortion, bit 

synchronization, problems, attenuation, wireless multipath fading, etc. 

The BER may be improved by choosing a strong signal strength (unless this causes cross-talk and more bit errors), by choosing a slow 

and robust modulation scheme. 

    The bit error probability (pe) is the expectation value of the BER. The BER can be considered as an approximate estimate of the 

bit error probability. The bit error probability (pe) is proportional to 𝐸𝑏/𝑁0  which is a form of signal-to-noise ratio. The energy per 

bit,   can be determined by dividing the carrier power by the bit rate.   has the unit of joules. 𝑁0 is in power (joules per second) per Hz 

(seconds). 

 

 

 

 

 

 

 

 

 

 

Where,   

    erfc is the error function,  

    𝐸𝑏 is the energy in one bit and  

    𝑁0 is the noise power spectral     density 

    Q= Q-function 

                𝛼=constant related to B𝑇𝑏 

 

 

 

III. SIMULATION RESULTS 

Here are the BER simulations for the various modulation schemes for Gaussian channel models. The results are of BER is as shown 

below.  

 

 
 

 

 

 

Digital Modulation 

Technique 

Error Probability(p
e
) 

BPSK 

 

QPSK 

 

GMSK 

 

Fig.1 A BPSK coherent digital communication system 

with BER analysis in SystemView 
Fig.2 BER curve of BPSK 
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 These tables show the comparisons of simulated BER and theoretical probability of error (pe) of BPSK, QPSK, and GMSK. 
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Fig.4 BER curve of QPSK 

 

Fig.3 QPSK coherent digital communication system with 

BER analysis in SystemView 

Fig.5 GMSK coherent digital communication system 

with BER analysis in SystemView 
Fig.6 BER curve of GMSK 

Table.2 Simulated BER and Theoretical Probability 

Error (pe) of QPSK   

Table.1 Simulated BER and Theoretical  

Probability Error (pe) of BPSK 



International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      564 

ISSN 2250-3153  

www.ijsrp.org 

Table.3 Simulated BER and Theoretical Probability of Error (pe) of GMSK 
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IV. CONCLUSION 

     In  comparing  the  performance  of  the  three  PSK  based  transmission  over the same channel, BPSK and QPSK obtained similar 

result. Comparing their theoretical BER for AWGN equation, the simulated results are acceptable. Even so, it can be observed that 

BPSK requires less signal power to obtain a 0 BER. GMSK BER performance is significantly higher than BPSK. This might be due to 

the Gaussian filtering. The results above indicate that there is no one prominent modulation scheme between linear and constant 

envelope modulation methods. BPSK, QPSK, and GMSK have their own strong features that provide a desirable cellular environment. 

When it comes to any one particular application, it is important to look at the tradeoffs involved. Most mobile products are designed 

with Class C power amplifiers, which offer the highest power efficiency, yet because they are nonlinear, require the amplified signal 

to have a constant envelope.  This reduces the desirability of implementing QPSK in this situation. However, QPSK effectively 

utilizes bandwidth; whereas, GMSK requires more bandwidth to effectively recover the carrier. Furthermore, due to its frequency 

modulating characteristic, GMSK shows a greater immunity to signal fluctuations. QPSK and GMSK each provide beneficial features, 

and although neither dominates the other, both contribute to the advancement of wireless telecommunication systems. 
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Abstract- Six transition metal-salen complexes (metal = Fe, Mn 

and Cr) 1-6 have been synthesized and characterized using 

different spectroscopic and electrochemical techniques. The 

binding studies of natural antioxidant, curcumin with the 

complexes (1-6) have been carried out by electronic absorption 

spectroscopic technique. The substantial shift in the absorption 

maximum of complexes (1-6) when they bind to curcumin 

indicated that there was a strong binding between them. The 

binding constant calculated ranges from 20 to 2.46 X 10
4 

M
-1

 s
-1

. 

To the best of our knowledge, this is the first report for studying 

binding nature of curcumin, the natural antioxidant with these 

biologicallly relevant metal-salen complexes. 

 

Index Terms- metal-salen complexes; anti-oxidant; binding 

constant; curcumin; UV-vis titration. 

 

I. INTRODUCTION 

alicylidene-ethylenediamines, commonly known as salens, 

can stabilize the high oxidation states of most of the 

transition metals and even some p-block metals in various 

oxidation states and their complexes are capable of oxidizing a 

variety of organic compounds [1,2]. Because of their easily 

tunable chiral environment, metal-salen derivatives are efficient 

asymmetric catalysts for sulfoxidation [3-5], epoxidation [6], 

epoxide ring opening [7], hydrolytic kinetic resolution [8], hetero 

Diels-Alder reactions [9] etc., Mn(salen) complexes are widely 

utilized as highly reactive epoxidation catalysts [10-13]. 

Fe(salen) complexes serve as nonheme enzyme models to 

explore the oxidizing intermediates when activated by chemicals 

[14]. Recently Mellah et al. reported the efficient 

electropolymerized chromium–salen complexes for 

heterogeneous asymmetric catalysis [15]. Fujii et al. have made a 

detailed mechanistic study using sterically hindered manganese-

salen complex as a model system to explore the structure–

reactivity relationships for the high catalytic activity of the 

epoxidation catalyst, Mn(III)-salen [16].  

      As a principal curcuminoid, curcumin derived from the plant 

Curcuma longa, is a gold-colored spice commonly used for 

hundreds of years in Asian countries, not only for health care but 

also for the preservation of food and as a yellow dye for textiles 

[17]. Since the time of Ayurveda (1900 bc) turmeric has been 

used as chemotherapeutic agent for a wide variety of diseases 

including those of the skin, pulmonary, and gastrointestinal 

systems, aches, pains, wounds, sprains, and liver disorders. From 

the past five decades, extensive research has come to a 

conclusion that most of these activities associated with turmeric, 

are due to curcumin. Because of antioxidant nature of curcumin 

[18-19], it serves as anticancer drugs [20-23], anti-inflammatory 

[24,25], anti HIV [26], antibacterial and antifungal activities and 

thus has a potential against various malignant diseases, diabetes, 

allergies, arthritis, Alzheimer’s disease [27-29], and other 

chronic illnesses. These effects are mediated through the 

regulation of various transcription factors, growth factors, 

inflammatory cytokines, protein kinases, and other enzymes. 

From a chemical stand point, the biological activities of 

curcumin are derived from the antioxidant property of the 

methoxyphenol group and the action of the aryl group in 

diketone [30-32]. β-diketones are present as the enol form, and 

form chelates with different transition metal ions, for example, 

Fe
2+

, Fe
3+

, Cu
2+

 and Zn
2+

 etc., [33-39]. It is desirable to study the 

nature of interaction between catalytic metal – salen complexes 

with curcumin. As far as we know, there is no literature available 

on the catalytic role of biologically relevant metal-salen 

complexes for the binding of biologically important curcumin 

(polyphenols). To accomplish this we have synthesized various 

metal– salen complexes (1-6). 

 

II. EXPERIMENTAL METHODS 

2.1 Materials and Methods 

      All the chemicals were purchased from Aldrich and used as 

received. Some of them were from Merck. All the solvents and 

reagents, if necessary, were purified before use as per the 

standard procedures [40]. 
 
Complexes 1-6 were prepared from 

the previously published reports [41-43]. Electronic absorption 

spectra were measured with a JASCO V-530 UV-vis. 

Spectrophotometer. Thermostated temperature bath was used to 

maintain the required temperature. The infrared spectra of the 

complexes were recorded in a JASCO FT/IR-430 

spectrophotometer in KBr pellet medium.  Electrochemical 

measurements were carried out on a potentiostat-galvanostat (CH 

Instruments Electrochemical Analyzer) using a 3 mm
2
 surface 

glassy carbon electrode as the working electrode, a platinum wire 

as the counter electrode, and a standard calomel electrode as the 

reference electrode. The acetonitrile solution of complexes          

S  
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(1 mM) along with the electrolyte (0.10 M of sodium 

perchlorate) was purged with nitrogen for about twenty minutes 

before the electrochemical measurements.  

 

2.2 Evaluation of molar extinction coefficient 

      In spectrophotometry, the intensity of the incident light (Io), 

the intensity of the transmitted light (I), the concentration of the 

solution (C), the path length of the beam of light within the 

solution (l) and molar extinction coefficient (ε) which is 

characteristic of the absorbing substance are related by the Beer-

Lambert Law as: 

                                      I = Io exp (ε.C.l)   

      Absorbance or optical density (OD) = log I/Io = ε.C.l 

 

      The instrument gives the optical density directly. By 

substituting the values of ‘C’ and ‘l’ the molar extinction 

coefficient (ε) can be calculated. 

 

III. RESULTS AND DISCUSSION  

      The structures metal-salen complexes (metal = Fe, Mn, Cr) 1-

6 and curcumin are shown in Figure 1.   

(Insert Figure 1) 

 

3.1.  Characterization by UV-Vis spectral techniques 
      The absorption spectrum of complex 4 (Figure 2, left) shows 

a broad band at 463 nm, a shoulder at 299 nm and a sharp peak at 

258 nm. The peak at 463 nm is assigned to the LMCT transition 

and those at 299 nm and 258 nm are assigned to the -* 

transitions
 
[41-43]. The LMCT absorption maximum is sensitive 

to the nature of the substituent in the salen ligand (Table 1). The 

parent iron(III)-salen complex shows characteristic absorption at 

λmax = 470 nm. Introduction of an electron with drawing 5-NO2 

group shifts the λmax value from 470 to 463 nm. The other 

complexes show -* transitions at 200-300 nm and LMCT 

transition at 400-475 nm similar in both size and shape.  

Curcumin in acetonitrile (Figure 2, right) shows three strong 

absorption bands at 248, 298 and 416 nm. The binding of 

curcumin with complexes (1-6) is inferred from the change in the 

shape of the LMCT absorption of complex and a substantial shift 

in the λmax value during the incremental addition of curcumin to 

metal-salen complexes (Tables 3-8).  

(Insert Figure 2 and Table 1) 

 

3.2. Characterization by IR – Spectral techniques 

      The infrared spectra of the complexes were collected in Table 

2. The 
-1 

(C= O) band at 1252 cm
-1

 and 
-1

(H-C=N) band at 

1633 cm
-1

 were found for complex 4 [42]. Similar values were 

also obtained for other complexes (see ESI).  

(Insert Table 2) 

 

3.3. Cyclic voltammetric studies  

      The electrochemical properties of complexes 1-6 were 

collected in Table. 1 and are in accordance with our previously 

published data [42].  

 

3.4. Binding studies of curcumin with metal-salen 

complexes 

 

The binding constant can be calculated using the following equation. 

 

[Complex][Substrate]                 [Complex] + [Substrate]                 1 

---------------------------     =       ----------------------------------  +    ---------- 

             ∆A                                                  ∆ε                                 Kb. ∆ε 

 

Where, 

         ∆A = difference absorption in presence and absence of substrate 

         ∆ε = difference in extinction coefficient 

         Kb = binding constant 

 

      The binding constants calculated were in the range from 20 to 

2.46 X 10
4
 (Tables 3-8) for the interaction of curcumin with 

different metal-salen complexes (1-6). The enormous increase in 

the binding constants revealed the fact that the well known 

catalyst, Fe(salen) binds extensively with the curcumin in 

acetonitrile medium.  As per the observations of Zsila et.al [44], 

the binding behaviour may be due to the interaction of curcumin 

in the keto-enol form. In order to check the influence of the 

electronic effect on the binding phenomenon, the binding 

constants were calculated for Fe-Cl salen (2) using UV-vis 

titrations. To our surprise the binding constant values remain 

constant in the range 56-101.  The chloro substitution on the 

salen moiety retards the binding to the tune of three orders.  Also 

the UV-vis titrations explicitly reveal the fact that the electron 

donating nature of methyl moiety in the 5 and 5’ positions retards 

the binding due to the accumulation of negative charge on the 

central metal atom.  Due to the enhanced negative charge on the 

binding site, the electron donating groups in salen part renders 

less binding. This was substantiated by the observed binding 

constant in the range 20 to 59.  An interesting thing is the chloro 

substitution should enhance the binding on the basis of the 

reactivity principle.  Rather it retards the binding (Kb = 56-101). 

This may be explained by the domination of the electronic factor 

rather than the inductive effect. 

(Insert Figure 3) 

      Further checking was carried out by the UV-visible titration 

of Fe-nitrosalen complex (4) with curcumin.  The result showed 

enhanced binding constant values in the range 4.2 X 10
3 

to 4.9 X 

10
3
.  This elevated value proved the dominant effect of electron 

withdrawing group on the binding phenomenon.  The UV-visible 

binding studies paved a new path to understand the novel binding 

mechanism of the well known biologically important anticancer 

reagent, curcumin and the biocatalyst Fe-salen complex. To get 

an idea about the role of protic solvent on the binding, we have 

carried out a sample UV-visible titration with Fe-Cl salen-

curcumin system in ethanolic medium.  The expected hydrogen 

http://ijsrp.org/
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bonding and enhanced polarity actually increases the binding by 

almost one order. i.e. the binding constant value ranges from 120 

to 670 (56-100 in acetonitrile). 

(Insert Tables 3-8) 

 

3.5. Role of central metal ion in the binding behaviour 

      Curcumin and manganese complex of curcumin offer 

protective action against vascular dementia by exerting 

antioxidant activity.  Hence changing the central atom of the 

Metal-salen complex will be an interesting study in the said 

binding behaviour.  We have systematically changed the Fe 
III 
–d

5
 

system by Mn
III
–d

4
 system.  The binding behaviour of the Mn-

salen complex with curcumin exhibits almost a similar 

behaviour.  The binding constants were in the range of 3.0 X 10
3
 

to 4.6 X 10
3
 (due to the poor solubility of the Mn-salen complex 

in acetonitrine, ethanol was used as solvent).  The shoulder at 

409 of the Mn-salen complex (5) gradually shifts from 394 nm to 

425 nm on the subsequent addition of curcumin. The interesting 

observation is the λmax of Mn-salen finally merges with the λmax 

(423nm) of curcumin.  Hence             a change  in the metal ion 

system does not show a marked change in the   binding   

behaviour.  A further insight was attempted by changing 

the Fe
III

-d
5
 system to Cr

III
-d

3
 system.  The binding behaviour of 

Cr-salen (6) with curcumin reveals almost a similar behaviour.  

The binding constants were found to be in the range of 2.6 X 10
3
 

to 4.5 X 10
3 

which shows a closer resemblance to that of Mn-

salen –curcumin system. Hence a change in the central metal ion 

does not have a prominent role in the binding behaviour.  

 

3.6. Probable Mechanism 
      The iron salen complex has its absorption maximum at 470 

nm, whereas curcumin at 417 nm in acetonitrile.  On the addition 

of curcumin, [210
-6 

M] the max of the iron-salen complex (I) 

shifts to 460 nm, whereas the absorption peaks at 299 nm and 

258 nm remains unchanged.  Subsequent addition of curcumin 

(410
-6

M) leads to further hypsochromic shift in the absorption 

maximum i.e, 441 nm.  Incremental addition of curcumin 

changes the absorption maximum to 393 nm (10  10
-6

M).  

Further addition increases the absorbance only keeping the max 

almost constant.  There is a shift of 77 nm is the absorption 

maximum of the iron-salen complex on the incremental addition 

of curcumin.  The shifting of max absorption towards the higher 

energy side (blue shift) is the evidence for the extensive binding 

of curcumin with the complex. We can explain the binding and 

blue shift in the absorption maximum of the iron-salen 

complexes in line with Zsila et al. [44]. He mentioned when 

curcumin binds to Human Serum Albumin (HSA) its two halves 

rotate around the central methylene group. It is a general concept 

that a blue shift in the absorption maximum is due to the 

formation of species with constrained geometry. 

      In a similar way the binding studies of methyl salen complex 

reveal the fact that the max of the complex shifts from 486 nm to 

440 nm on the addition of 2×10
-6

 M curcumin.  It further shifts to 

415 nm on further addition of curcumin. Continuous titration of 

curcumin with increasing concentrations exhibits an interesting 

binding phenomenon. A total of 71 nm shift is observed in this 

case.  It is well documented that, due to its β-diketone moiety, 

curcumin exists entirely in the enol form with a trans-geometry 

both in solid state [45] and solution [46-48].  Thus, in this planar 

geometry the -systems of the two feruloyl chromophores are 

allowed to interact with each other via the central, sp
2 

- 

hybridized carbon atom resulting in a common conjugated -

system [49,50].  Yellow coloured acetonirtrile solutins of 

curcumin exhibit an intense, round-shaped absorption band 

centerd at 417 nm in acetonitrile, this band shows a characteristic 

vibrational fine structure which resembles the spectra of fully 

conjugated linear molecules such as carotenes and carenoids 

[49]. It should be emphasized that the visible absorption band of 

cucumin stems from a -* transition and not from an n-* one 

as stated by Balasubramanian based on theoretical calculations 

[51].
 
Most likely, the weak, electronic dipole forbidden n→* 

band is located somewhere under the main absorption band.  

Based on experimental data, several investigators suggested the 

first excited state of curcumin is highly polar due to 

intramolecular charge transfer from the phenyl ring towards the 

carbonyl moiety [48-50].
  

It was reported, when curcumin binds 

to Fe-salen complex its two halves rotate around the central 

methylene group. Such rotation, however, decreases or 

completely cancels -conjugation between the two feruloyl parts, 

so the absorption maximum should shift below 400 nm, as in the 

case of cucumin derivates bearing a bulky substituent at the 

central methylene  atom [52]. 
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V. CONCLUSION 

      Six Metal-salen complexes (Metal-Fe, Mn and Cr) have been 

synthesized and characterized by using UV-visible, IR and CV 

techniques. The binding studies with the curcumin revealed the 

fact that there is a strong interaction (binding) between the 

complexes 1-6 and curcumin. The binding constants calculated 

ranges from 20
 
to 2.5 X 10

4
.  Further a shift in the absorption 

maximum of the Fe-salen complex to the higher energy side to 

the tune of 77 nm (hypsochromic effect) is an indication of the 

binding.  A change in the central transition metal ion (Fe, Mn, 

Cr) also insists the same binding behavior.  A change in the 

polarity of the solvent in some specific cases also revealed the 

expected trend in the binding nature.   
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Tables: 

 

Table 1. 

 

S.No Complex max, nm E1/2, V (vs. SCE) 

1. Complex 1 470 -0.28 

2. Complex 2 470 -0.24 

3. Complex 3 468 -0.30 

4. Complex 4 463 -0.15 

5. Complex 5 409 (sh) - 

6. Complex 6 415 0.44
a
 

a
Reported Ered value.

41
 

 

Table 2. 

 

 S.No Complex Stretching frequency, 
-1

 (cm
-1

) 

1. Complex 1 3636, 3543, 1639, 1621, 1293. 
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2. Complex 2 3639, 3599, 3554, 1987, 1635, 1552, 1180, 623.  

3. Complex 3 3666, 3635, 3557, 1636, 1293, 1228, 862. 

 

Table 3. 

 

 

 

  

 

 

 

 

 

 

 

Table 4. 

 

S.No [Complex] (in 

mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-5

εmax 10
-1

Kb 

1. 2 X 10
-4 

2 X 10
-6

 412 10.51 5.64 

2. 2 X 10
-4

 4 X 10
-6

 420 7.15 7.45 

3. 2 X 10
-4

 6 X 10
-6

 420 6.28 8.68 

4. 2 X 10
-4

 8 X 10
-6

 419 6.18 9.58 

5. 2 X 10
-4

 10 X 10
-6

 419 6.02 10.10 

 

Table. 5. 

 

 

 

 

 

 

Table 6. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 7. 

S.No [Complex] (in 

mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-5

εmax 10
-3

Kb 

1. 2 X 10
-4

 2 X 10
-6 

460 2.8 2.10
 

2. 2 X 10
-4

 4 X 10
-6

 441 1.6 10.30 

3. 2 X 10
-4

 6 X 10
-6

 418 1.1 14.70
 

4. 2 X 10
-4

 8 X 10
-6

 393 0.97 24.60 

S.No [Complex] 

(in mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-6

εmax 10
-1

Kb 

1. 2X 10
-4 

2 X 10
-6 

440 2.80
 

2.00 
 

2. 2 X 10
-4

 4 X 10
-6

 415 1.80  3.90 

3. 2 X 10
-4

 6 X 10
-6

 417 1.40 5.30 

4. 2 X 10
-4 

8 X 10
-6

 417 1.30  5.90 S.No [Complex] 

(in mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-5

εmax 10
-3

Kb 

1. 2 X 10
-4 

2 X 10
-6 

453 9.47
 

4.25 
 

2. 2 X 10
-4

 4 X 10
-6

 444 7.59 4.70  

3. 2 X 10
-4

 6 X 10
-6

 435 7.38 4.72  

4. 2 X 10
-4

 8 X 10
-6

 432 7.13 4.79 

5. 2 X 10
-4

 10 X 10
-6

 428 6.69 4.84 

6. 2 X 10
-4

 12 X 10
-6

 427 6.88 4.89  

7. 2 X 10
-4

 14 X 10
-6

 426 7.04 4.92 

S.No [Complex] 

(in mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-5

εmax 10
-3 

Kb 

1. 2 X 10
-4 

2 X 10
-6 

394 29.64
 

4.61
 

2. 2 X 10
-4

 4 X 10
-6

 419 2.90 3.02 
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Table 8. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure Captions: 

Figure 1. Structure of Metal-Salen complexes (I-VI) and Curcumin.   

Figure 2. Electronic absorption spectrum of complex 4 (left) and curcumin (right) in acetonitrile at 298 K.  

Figure 3. Overlay electronic absorption spectrum of complex 4 during incremental addition of curcumin in acetonitrile at 298 K.  

Table Captions: 

Table 1. The LMCT absorption maximum and electrochemical data of complexes (1-6) in acetonitrile at 298 K. 

Table 2. IR Spectral data of Metal- salen Complexes in acetonirile at 298 K. 

Table 3.  UV-visible titration of Fe -salen Complex 1 with curcumin and binding constants at 298 K.  

Table 4.  UV-visible titration of Fe-chloro salen Complex 2 with curcumin and binding constants at 298 K. 

Table 5.  UV-visible titration of Fe(Me)2 Salen Complex 3 with curcumin and binding constants at 298 K. 

Table 6. UV-visible titration of Fe(NO2)2 Salen Complex 4 with curcumin and binding constants at 298 K.  

Table 7. UV-visible titration of Mn- Salen Complex 5 with curcumin and binding constants at 298 K.  

Table 8. UV-visible titration of Chromium Salen Complex 6 with curcumin and binding constants at 298 K.  

 

Supporting Informations: 

 

3. 2 X 10
-4

 6 X 10
-6

 422 2.73 3.57 

4. 2 X 10
-4

 8 X 10
-6

 423 2.73 3.95 

5. 2 X 10
-4

 10 X 10
-6

 424 2.53 4.10 

6. 2 X 10
-4

 12 X 10
-6

 425 2.44 4.24 

7. 2 X 10
-4

 14 X 10
-6

 425 2.49 4.40 

S.No [Complex] 

(in mol L
-1

) 

[curcumin] 

(in mol L
-1

) 
max 

(nm) 

10
-5

εmax 10
-3 

Kb 

1. 2 X 10
-4 

2 X 10
-6 

412 10.88
 

2.64
 

2. 2 X 10
-4

 4 X 10
-6

 412 7.39 3.28 

3. 2 X 10
-4

 6 X 10
-6

 414 7.37 3.86 

4. 2 X 10
-4

 8 X 10
-6

 414 7.17 4.02 

5. 2 X 10
-4

 10 X 10
-6

 415 6.78 4.29 

6. 2 X 10
-4

 12 X 10
-6

 416 6.54 4.42 

7. 2 X 10
-4

 14 X 10
-6

 416 6.39 4.50 
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SI 1. Cyclic voltammogram of complex 1 at different scan rate. 

 

 
SI 2. Overlay electronic absorption spectrum of complex 1 during incremental addition of curcumin in acetonitrile at 298 K. 

 
SI 3. Overlay electronic absorption spectrum of complex 3 during incremental addition of curcumin in acetonitrile at 298 K. 
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SI 4. FT-IR spectrum of complex 1 in acetonitrile at 298 K. 

 

 
SI 5. FT-IR spectrum of complex 2 in acetonitrile at 298 K. 
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SI 6. FT-IR spectrum of complex 3 in acetonitrile at 298 K. 
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   Abstract- Maintaining optimal temperature and air circulation 

are the basis of a comfortable indoor environment. This role is 

played by  HVAC(Heating, Ventilation and Air conditioning) 

systems. All heating, ventilation and air conditioning system 

account for 60% of the World's total energy consumption this 

calls for a sustainable solutions for HVAC systems. We discuss 

many of such techniques used around the globe in this paper. The 

main objective is to minimise the energy consumption by shifting 

towards natural renewable sources while maintaining the 

required comfort level of a building. 

 

    Index Terms- HVAC, Radiant systems, Solar AC, Trombe 

wall. 

 

I. INTRODUCTION 

 

A modern building has a numerous requirements. Fresh air, 

Cooling and heating play an important role in designing and 

managing a building. An HVAC (Heat, Ventilation and Air 

conditioning) systems are provided so as to meet the 

requirements of comfort, cost, efficiency and aesthetic appeal. A 

sustainable system adds to the complexity of designing an 

HVAC system. The energy consumption by buildings must be 

reduced without compromising in the services provided by the 

building in a sustainable way, thus ensuring a comfortable indoor 

climate for the people. The major aspect of setting the energy 

goals should be HVAC system. The most efficient way of 

lowering the energy consumption is by improving the energy 

efficiency. The cooling needs in a building are increasing day by 

day to provide a comfortable indoor environment because of the 

extreme weather conditions and types. a favourable strategy for 

sustainable cooling is by using large surface at relatively high 

temperatures for radiant cooling system. This can be used for 

both heating and cooling the surfaces which provides a 

comfortable ambiance. Radiant cooling systems can be provided 

in spaces where the cooling load during day time is higher. 

Radiant cooling offers optimal operating conditions for 

integration of renewable energy and free cooling. Basically in a 

Sustainable HVAC system the main focus is on management of 

waste and pollutants which can extend up to the material of the 

equipments and the well being of the staff. The installation cost 

of an HVAC system can be attained by 30% cutting down of 

yearly energy cost and can be regained within a few years when 

the building gains conventional comfort. By providing natural 

ventilation and air movements the savings can be improved. 

 

 

II. DESIGNING OF HVAC SYSTEM 

 

 Displacement ventilation is based on the basic principle 

of air that it rises upwards after being heated by the 

machines and people. The rising air is then moved 

outwards from the exhaust placed at a height. This 

process requires low energy consumption and provides 

effective air circulation- which is in term with its 

sustainability- but it needs an inlet of pre-conditioned 

air from outside. Combining air distribution systems 

with floor access could be an added advantage. 

 Outdoor air pre-heating integrating systems bank on 

collaborative solutions, co-ordination to get maximum 

advantages. A perforated metal plate is used to make a 

non-languishing Trombe wall which is used to preheat 

the air from outside or to make an outside wall shaded. 

Exposure to the southern direction is optimal for this 

product. It is cost effective as most of the heat produced 

is reusable using plain gas-fuelled systems rather than 

boiler or reheating coils which means lower cost and 

better performance. 

 Heat pumps: Geothermal heat utilizes the contained heat 

of earth or water body to enhance the performance a 

normal heat pump mechanism by narrowing the range 

of loop temperature. Structure of this field loop and 

selection of the water body depends upon the site 

characteristics. 

 Photovoltaic systems are more cost effective today. The 

chief cost generates in conversion and in providing 

connection to its utility grid. 

 Solar thermal systems are the best forms of renewable 

energy. Its heat can be useful in industrial as well as 

domestic needs for hot water and could also be used to 

hasten the air conditioning plant. Liquid desiccant 

conditioners and absorbent chillers could be used to 

abstract latent heat for air supply of a building. 

 Integrated photovoltaic system is composed of roofing 

materials like metal panels and tiles pr glazing materials 

like skylights acting like substrates for solar cells it 

hence ends the need of the usual framing systems which 

in turn reduces its cost. Cooling of solar cell puts the 

cell in order such that it utilizes natural convection of 

the building or its conditioned relief, reducing the cell’s 

temperature, hence contributing to its conversion 

efficiency. 
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A sustainable method of heating and cooling as well is to use 

temp of water solution on radiant large surfaces applying high 

temperature for cooling and low for heating. Less energy is 

needed when an average temperature is maintained of water (18-

28°C) closer to the surroundings comfortable temperature. These 

systems are integrated in the building’s structure, leaving a 

smooth facade for the building and flexile interior architecture. 

 

III. RADIANT HEATING AND COOLING SYSTEMS 

 
A radiant system has water channelled pipes interspersed in the 

floors, walls or ceilings (in the concrete slabs) since more than 

60% of energy commutation is by radiation.. Heating in low 

temperatures and cooling in high temperatures makes a building 

energy efficient and makes it a high performance building. The 

floor and ceiling system can acquire and output of up to 100 

W/m² and cooling output of 60 W/m² and up to 75 W/m²  cooling 

can be achieved with comfort panels for suspended ceilings.  In 

case of a radiant heating system that uses low-temperature the 

performance of energy source will be noticeably more when 

compared to the usual techniques. This reduces the primary 

energy consumption. The radiant system is different from a 

typical HVAC system because it heats or cools the surface rather 

than air.  Radiant systems save a large amount of energy and 

provides comfort depending on the climate. Spaces like docks 

and warehouses are suitable  

for radiant floor heating.  This system  cannot be used for 

humidity control, it is best for dry climates. 

 

IV. INTEGRATION OF RENEWABLE ENERGY SOURCE 

 

Large surfaces can be used as reflectors and it allows cooling and 

heating at temperatures close to the surroundings. The renewable 

energy can be combined and utilized with ease. Ground-source 

heating can be amalgamated  into the system via ground heat 

pumps. Mixing a radiant system with free cooling source can 

lower down the energy consumption by 90%, since only 

electricity for circulation pumps is required. Ground water's 

temperature is apt for Radiant system. This system can be 

powered by cooling with solar energy or sea water.  

 

V. NEED FOR SUSTAINABLE COOLING 

 

Some proclivities show that the cooling requirements in the 

whole building mass will elevate in the future. This is caused 

due to the extreme weather conditions with warmer  summers 

and also due to the increasing comfort needs of people. The 

building codes should be amended according to the changing 

needs for the tightness of building envelopes thus introducing 

convincing cooling demands in summer. It is applicable in 

offices and industrial buildings. The heating and cooling 

needs of the building are satisfied with minimum usage of 

energy via free cooling with a ground-coupled heat pump. 

Water can be utilized for cooling in the form of cooling 

panels and beams. the thermo-active constructions are known 

for their energy performance and cooling effect. It follows a 

principle of pipes interspersed in the floors, walls or ceilings 

whereby the building mass is activated. This is best suitable 

for thermal indoor climate and also the peak load reduces 

considerably. The cooling is more required in office buildings 

due to the heat released by people and equipments. Radiant 

cooling systems are more beneficial because of the free 

cooling sources available like ground water, lakes or seas etc. 

By using radiant cooling the need for traditional chillers can 

be put to an end, and only a minimum amount of energy 

would be required for circulation pumps. When combine with 

the conventional cooling such as roof top chillers it(radiant 

system) would save a lot of energy. Radiant systems have a 

low energy consumption and a low operation cost. 

 

VI. SOLAR POWERED AIR CONDITIONERS 

 

We are talking about absorption chillers which are urged by 

heat. Gas boilers and by- 

products of heat from machineries have been sources of this 

heat for many years. Using solar energy for hot water 

production is also a known and tested form of efficient 

energy. So, the absorption chillers combine efficiently with 

solar thermal plants. 

Thermal energy is captured from the sun via equipments like 

evacuated tube solar panels and is transferred to chillers 

having solutions that contain heat- i.e., there is no heat loss- 

through a system of tubes, pumps and control panels etc. 

Chiller component of an air conditioner makes up for almost 

41% of its ton consumption and if solar energy replaces the 

energy source for chillers, it makes up for a far sustainable 

solution. The only parts of this assembly that need electricity 

are very small components like fans pumps etc. The micro-

inverters incorporated in the system convert DC power into 

AC power. A pump is requires to communicate the fluids 

carrying thermal energy, from collection unit to solar chiller 

and then back. Another pump is required to circulate 

refrigerant. The biggest energy consuming unit of an AC, its 

compressor, is no longer a necessity in this solar powered 

conditioner and the rest of energy consumption can be easily 

met by solar photo voltaic panels. 

 

VII. TROMBE WALL 

 

A trombe wall is system to trap heat from the sun and 

maintain apt temperatures and conditions for human comfort. 

This system contains a high wall of preferably dark colour 

and a glass panel a bit apart from the wall,  
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leaving air space in between. It acts like a green house and traps 

the sun’s heat. It is an effective passive technique to heat a space 

by optimizing the gain and controls heat loss at night. The 

configuration of a trombe wall is such that, for a dark 19-38cm 

thick masonry wall, there could be 1 glass or a double layer at a 

distance of 2-15 cm, maintaining the air space. The glass plays 

the role of absorbing and retaining the heat whereas the heat is 

radiated to the space via the masonry wall. The heated air is 

trapped between the wall and glass and would take 

approximately 8-10 hours to transfer to the space behind the wall 

(for a thick wall of 38cm) which leaves the space of comfortable 

temperature in day time and radiates the heat of the trapped air at 

night time. Also, if vents are added at the top and bottom of the 

wall, a circulation can be created to let the warm air in the space 

besides the wall and the used up air from the space moves into 

the space between the wall and glass and gets heated up. This 

provides a slow and even heating throughout the day and night. 

Glazing on the interior of the glass can stop the heat from re-

radiating outwards. A trombe wall shall be combined with 

appropriate overhangs etc to maintain balance in the heat gain 

process according to the season.  

 

Sunspace beside the Trombe wall acts like a vented wall, heating 

the space through radiation as well as convection. Only the space 

between the wall and glass is big enough to move around in. 

These are basically used for direct gain of heat and would 

contain extra glazing in comparison to floor area. But loss of heat 

during night is not an issue as this room may be shut down 

during night. 

A variation of this system can be done by replacing the masonry 

wall by water as the heat containing space for sunspace or the 

trombe wall. Heat is transferred more quickly via convection 

currents in the water instead of convection as in masonry which 

proves more appropriate when time of heat delay is lesser. Also 

this system also brings in more light into the room. 

A solar chimney is used to create a current of air flow to let fresh 

cool air in from outside. The space between the wall and glass is 

heated and the air moves upward to get out of the vent above the 

glass and in turn makes the used air from the room to move 

towards the glass, forcing the air from outside to move inside the 

room.  

 

 

VIII.  CONCLUSION 

 

A commercial building can be made energy-efficient by using 

a radiant system for heating and cooling when paired up with 

traditional HVAC system. Radiant system utilizes water 

temperatures for heating and cooling surfaces  available from 

natural sources like lakes, seas or rivers. It works at 

temperature close to the surrounding temperature and results 

in reduction in energy consumption. For  sustainable HVAC 

system the main aim is to gain thermal comfort by the 

utilization of minimum amount of energy and proper 

conditioning of the indoor air along with the radiant heating 

and cooling systems. Heating can be supported by the usage 

of large emitters with temperature close to the surroundings. 

The air is mostly cooled or heated more than the required 

temperature by after mixing with the indoor air it comes at 

the target temperature. Puncture in ducts can lead to drop in 

the heating or cooling capacity by 38%. The radiating 

systems and passive systems should work together to achieve 

the peak performance.
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     Abstract: Curcuma amada Roxb, of Zingiberaceae is an important active spice used in traditional system of medicine. They 

also used in the manufacture of pickles, chutney, salad and jam.  Phosphomolybdenam method was used to measure the total 

antioxidant capacity (TAC) of C. amada ethanolic rhizome extract (CAEREt). The free radical scavenging capacity of CAEREt 

was also carried out by ABTS and DPPH methods. The cytotoxicity effect of CAEREt was determined by Trypan blue dye 

exclusion method and MTT assay using two different cell lines such as Dalton Lyphoma Ascites (DLA) and Human Cervical 

Cancer Cell Line (HeLa). The results showed that the rhizome extract of C. amada rich in phytocompounds and have exhibited 

better antioxidant and cytotoxicity properties.    

      Keywords: Curcuma amada; Cytotoxicity; Free radical scavenging capacity; Dalton lymphoma ascites; Total antioxidant 

capacity 

1.   Introduction  
Many human diseases, including accelerated ageing, 

cancer, cardiovascular disease, neurodegenerative disease and 

inflammation are associated to excessive amounts of free 

radicals. Free radicals are highly reactive oxygen compounds; 

causes oxidative damage to cellular macromolecules leads 

various chronic disorders (5).  The antioxidants may protect 

our body from diseases and chronic disorders due to their free 

radical scavenging capacity (12). The bioactive compounds of 

plants have showed strong antioxidant activities, but the 

synthetic antioxidants possess some adverse effects. Now a 

day, more attentions are taken to searching natural antioxidants 

from medicinal and dietary plants to prevent oxidative damage 

(28). The antioxidants are scavenging reactive oxygen and 

nitrogen free radical species, metabolizing lipid peroxides to 

non-radical products, chelating metal ions to prevent formation 

of free radicals, etc. Plant foods like fruits, vegetables, greens 

and spices are rich in antioxidants provide health promoting 

activity and also represented as good chemo protective agent 

against various types of malignancies. 

Natural sources play a vital role in cancer prevention 

and treatment. A considerable number of antitumor agents 

currently used in the medicine are of natural origin (7). 

Phytocompounds are known to be useful in the treatment of 

inflamed or ulcerated tissues and they have been shown the 

remarkable activity in cancer prevention and treatment (1). 

Phenolic compounds have also been investigated as 

antioxidants and expose a wide range spectrum of medicinal 

properties such as anticancer, anti-inflammatory and 

antidiabetes (14). Reactive oxygen species (ROS) and oxygen 

compounds generated through general metabolic pathways in 

the body are known to induce oxidative damages in proteins, 

fats, and DNA. Natural antioxidants like polyphenolic 

compounds from medicinal plants are effective in the 

scavenging of ROS by the action of their phenolic hydroxyl 

groups (11), and also act as strong electron donars (6). 

Antioxidants are not affected by the exposure of sunlight and 

are stable under severe oxygen stress (19). 

           In fact, there are many medicinal plants, which are 

being consumed traditionally for the prevention of cancer 

because of their antioxidant property. Recently spices have 

been very much attracted by the scientists to investigate their 

antitumor potential. Curcuma amada is an active spice, 

belongs to the family Zingiberaceae, popularly known as 

mango ginger. It is a perennial, rhizomatous aromatic herb, 

used in Siddha, Ayurveda and Unani system of medicine. They 

are used in food industry as pickles, preservatives, candies, 

sauces and curries salad.  They are also used against scabies, 

lumbago, stomatitis, inflammation in the mouth and ear, gleets 

and ulcers on the male sex organs
 
(8, 21). But there are no 

studies on antioxidant and cytotoxic activities of C. amada 

ethanolic rhizome extract (CAEREt). So the present study was 

aimed to investigate the antioxidant and cytotoxic properties of 

C. amada ethanolic rhizome extract. 

2. Materials and Methods  

2.1. Preparation of C. amada rhizome extracts  

The rhizome of C. amada was collected from 

Kulumani Village, Tiruchirappalli District, Tamilnadu, India. It 

was shade dried at room temperature and powdered in a 

mechanical grinder. 100g of C. amada rhizome powder was 

soaked in water and ethanol separately and then kept it in 

electrical shaker for 48 hours. The aqueous and ethanolic 

extracts were filtered and the filtrates were poured into beaker 

and kept at 40
o
C using hot air oven for complete evaporation 

of solvent. The brown and yellow residues were obtained and 

the residues were used for further studies.   
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2.2. Source of Chemicals 

Trypan blue (TB), Ethylene diamine tetraacetic acid 

(EDTA), Dimethylsulfoxide (DMSO), 3-[4,5-dimethylthiazol-

2-yl] 2,5-diphenyltetrazolium bromide (MTT), 2,2-diphenyl-1-

picrylhydrazil (DPPH), 2,2'-azino bis-3-ethylbenzothiazoline-

6-sulphonic acid (ABTS)  and phosphomolybdenam  were 

purchased from  Sigma Chemical Company, MO, St. Louis, 

USA. All other chemicals and reagents used in the present 

study were of analytical reagent grade with high purity and 

were purchased from Loba Chemie (P) Ltd., Mumbai, India, 

Nice Chemicals, Kerala, India, Fischer Chemicals, Chennai, 

India and E-Merck Chemicals (P) Ltd., Mumbai, India. 

2.3. DLA and HeLa Cell Lines  

DLA cell lines were obtained from Amala Cancer 

Institute, Thrissur, Kerala, India. They were maintained by 

intraperitoneal inoculation of 1X10
6
 cells/mouse. The human 

cervical cancer cell line (HeLa) was obtained from National 

Centre for Cell Science (NCCS), Pune, India and grown in 

Eagles Minimum Essential Medium (EMEM) containing 10% 

fetal bovine serum (FBS). All cells were maintained at 37
o
C, 

5% CO2, 95% air and 100% relative humidity.  

2.4. Preliminary phytochemical analysis 

Preliminary qualitative phytochemical analysis was 

carried out by standard procedures (3) for the identification of 

phytocompounds in C. amada aqueous rhizome extract 

(CAAREt) and C. amada ethanolic rhizome extract (CAEREt).   

2.5. Phosphomolybdenam method 

The total antioxidant capacity was determined by 

phosphomolybdenam method (17). Various concentrations of 

extracts (200-1000 µg/ml) were prepared and 0.2ml of the 

extract from this was added to 1.8ml of distilled water and 2 ml 

of phosphomolybdenam reagent. The mixture was incubated at 

95
o
C for 90 mints and then cooled at room temperature. The 

absorbance of all samples was measured at 695nm. Ascorbic 

acid was used as a standard and the antioxidant capacity was 

expressed as ascorbic acid equivalent per gram extract (µg/g of 

AE). 

2.6. ABTS
+
 method 

Various concentrations (25-500 µg/ml) of extracts 

were prepared and 900µl of extract from this was added to 5ml 

of ABTS solution and mixed for 10 seconds. The absorbance 

was measured at 734 nm against distilled water blank. BHT 

was used as reference compound. Antioxidant activity was 

expressed based on the percentage of ABTS radical reduction 

(20). 

2.7. DPPH
+
 method  

Different concentrations (25-500 µg/ml) of extracts 

were prepared and 2.0 ml of the extract from this was added to 

0.5 ml of DPPH radical solution. The reaction mixture was 

vortexed for 10 seconds and then allowed to stand for 30 

minutes at room temperature. After 30 minutes, the absorbance 

was recorded at 517 nm. The experiment was repeated three 

times and BHT was used as standard. IC50 values denote the 

concentration of sample, which is required to scavenge 50% of 

DPPH free radicals (10). 

% of activity = Control - Test/Control x 100 

2.8. Trypan blue dye exclusion method 

The procedure of Trypan blue dye exclusion method 

was approved by the institutional animal ethics committee. 

Aspirated tumor cells (DLA cell lines) from the peritoneal 

cavity of mice were added to the test tube containing phosphate 

buffer solution (PBS) which was then dipped in ice. Washed 

the cells with PBS and centrifuged 3 times. Cells were then 

suspended in 1ml of PBS. Two different concentrations of the 

CAEREt like 6 mg/ml and 12mg/ml were prepared. From this 

10µl of the extract was added to 10µl of Trypan blue dye and 

10µl of tumor cell line separately. After 12 hrs, 24hrs and 

36hrs of incubation, the viability of tumor cells were measured 

and compared with Dalton Lymphoma Ascites cell line.  

 2.9. MTT Assay 

The in vitro cytotoxicity analysis was performed by 

MTT assay (13). 3-[4,5-dimethylthiazol-2-yl] 2,5-

diphenyltetrazolium bromide (MTT) is a yellow water soluble 

tetrazolium salt. A mitochondrial enzyme of living cells, 

succinate dehydrogenase cleaves the tetrazolium ring and then 

converting the MTT to an insoluble purple formazan. 

Therefore, the amount of formazan produced is directly 

proportional to the number of viable cells. After 48h of 

incubation, 15µl of MTT (5mg/ml) in phosphate buffered 

saline (PBS) was added to each well and incubated at 37
o
C for 

4h. The medium with MTT was then flicked off and the 

formed formazan crystals were solubilized in 100µl of DMSO 

and then measured the absorbance at 570 nm using micro plate 

reader. The percentage (%) of cell inhibition was determined 

using the following formula.  

% cell Inhibition = 100- Abs (sample)/Abs (control) x100.  

Nonlinear regression graph was plotted between % of 

cell inhibition and Log10 concentration and IC50 was 

determined using Graph Pad Prism Software. 

3. Results 

3.1. Preliminary qualitative phytochemical analysis 

The phytochemicals like reducing sugars, alkaloids, 

terpenoids, phenolic compounds and flavonoids were identified 

in both aqueous and ethanolic rhizome extract of C. amada 

(CAAREt and CAEREt). The phytocompouns such as steroids, 

tannins and sterols were absent in both extracts.  CAEREt 

showed higher concentrations of phytocompounds than the 

CAAREt and based on this result, the CAEREt was selected 

for further studies. The results are represented in Table 1.  
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Table 1. Preliminary phytochemical screening of CAAREt and CAEREt. 

 Phytochemicals CAAREt CAEREt 

Steroids - - 

Tannins - - 

Reducing sugar +++ +++ 

Alkaloids + ++ 

Phenolic compounds + ++ 

Terpenoids ++ +++ 

Flavanoids +++ +++ 

Volatile oil ++ +++ 

Sterols - - 

CAAREt - C. amada aqueous rhizome extract, CAEREt - C. amada ethanolic rhizome extract 

- Absent, + Present (+ trace quantity, ++ medium quantity, +++ high quantity) 
 

3.2 .Total Antioxidant Capacity (TAC) 

The total antioxidant capacity (TAC) was determined 

by phosphomolybdenam method using different concentration 

of CAEREt. The TAC was increased from lower to higher 

concentration of CAEREt. The TAC of different concentration 

of CAEREt like 200,400, 600, 800 and 1000 µg/ml were found 

as 119.26, 207.74, 310.48, 382.01 and 487.09 µg/g of ascorbic 

acid equivalents, respectively (Table 2).  

Table 2. Total antioxidant capacity (TAC) of CAEREt by phosphomolybdenam method. 

Concentration of CAEREt in µg/ml TAC µg/g of ascorbic acid equivalents 

200 119.26 

400 207.74 

600 310.48 

800 382.01 

1000 487.09 
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3.3. ABTS
+
 and DPPH

+
 

The free radical scavenging capacity of CAEREt was found by both ABTS and DPPH methods and the percentage of free 

radical scavenging capacity is represented in Figure 1 and 2. In the ABTS absorption inhibition (%) study, different concentrations of 

CAEREt were used like 25, 50, 100, 200, 300, 400 and 500 µg/ml and the absorption inhibition were observed as 13.2, 25.6, 29.2, 

50.8, 76.8, 89.2 and 99.6%, respectively. Among these seven concentrations, 500µg/ml extract had more absorption inhibition activity 

as 99.6 % than other concentrations. In DPPH method, the different concentrations like 25, 50, 100, 200, 300, 400 and 500 µg/ml of 

CAEREt showed different levels of radical scavenging activity like 0.4, 1.46, 6.4, 10.8, 22, 37 and 54 % of inhibition, respectively 

with the IC50 value of 475 µg/ml. ABTS radical cation decolonization assay showed quite similar results, when compared to those 

obtained in the DPPH reaction.  

 
Figure 1. ABTS Scavenging capacity of CAEREt. 

 
 Figure 2. DPPH Scavenging capacity of CAEREt. 
3.4. Trypan blue dye exclusion method 

The in vitro cytotoxicity analysis was carried out by Trypan blue dye exclusion method using two different concentrations 

like 6 mg/ml and 12 mg/ml of CAEREt on DLA cell lines. The increased level of cell death was observed at 6 mg/ml than the 12 

mg/ml of CAEREt. In this study, the results showed that the high concentration of CAEREt has less effect on DLA cell lines.   

3.5. MTT assay  

The cytotoxic effect of different concentrations like 18.75µg, 37.5µg, 75µg, 150µg, and 300µg of CAEREt was determined 

by MTT assay as 7.51, 24.49, 79.13, 99.86 and 100 % of cell inhibition, respectively using human cervical cancer cell lines (HeLa) 

and the results are represented in Figure 3 and Plate - 1 From the results IC50 value was calculated as 51.1µg/ml. The percentage of 

cell inhibition is gradually increased with increasing the concentrations of CAEREt and 100 % of cell inhibition was observed at 

300µg of CAEREt. 
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Figure 3. Effect of CAEREt on HeLa cell line by MTT Assay (In vitro cytotoxicity). 

 
Plate 4: Effect of CAEREt on cell viability (Cytotoxic effect) by MTT assay using HeLa cell line.   

A.  HeLa Cell Line (control),   B. HeLa + 18.5µg of CAEREt.   C.  HeLa +37.5µg CAEREt.             D.  HeLa +75µg of CAEREt.    E.  

HeLa +150µg CAEREt.       F.  HeLa + 300µg CAEREt. 

4. Discussion   

Plants are rich in nutrients, vitamins, alkaloids, tannins, polyphenolic compounds and flavonoids. In the present study, we 

observed the presence of phytocompounds like alkaloids, terpenoids, phenolic compounds and flavonoids in the rhizome of C. amada. 

The antioxidant property of plants is mainly due to the presence of polyphenolic compounds and flavonoids. The antioxidant activity 

has been associated with many diseases including cancer. Spices are economically important and rich in phenolic compounds and 

flavonoids, which are easily absorbed by our body and do not have toxic effects (4).  Flavonoids and phenolic compounds are the most 

important groups of secondary metabolites and bioactive compounds of plants (24). Flavonoid rich food has been advised to reduce 

neurodegenerative diseases (23). Many varieties of fruits are known to be rich in vitamins, minerals and antioxidants, which they 

consumed either for their nutrients or for their medicinal values (18). 

  C. amada is an important active spice and closely resemble to turmeric rich in many phytochemicals of therapeutic interest. 

The antioxidant activity of aqueous methanolic extract of leaves and rhizome of C. amada has been evaluated by β – carotene 

bleaching method (16). Similar results were observed in the present study and it confirmed the TAC of CAEREt, which may be due to 

the presence of antioxidants. It may react with the phosphate group of sodium phosphate to form green colored complex. The 

antioxidant activity of sequential extracts of C. amada was increased with increasing polarity of the solvents (15). The distribution of 

both free and bound form of phenolic acids like caffeic, ferulic, gentisic, gallic, cinnamic, procatechuic, syringic and p-coumaric acids 

of C. amada were reported (22).  The polyphenolic acids of various grains, fruits, vegetables and herbs have been reported and 

exhibits antioxidant and anticarcinogenic activities. So, the antioxidant property of CAEREt may be due to the presence of flavonoids 

and polyphenolic compounds.  

The phytocompounds of fruits and vegetables possess medicinal and health promoting properties. It has been recognized that 

there is an inverse association between consumption of some fruits and vegetables and morbidity and mortality from degenerative 
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diseases, which could be partly attributed to their antioxidants (2).  The health promoting effects of antioxidants from natural sources 

have been widely used in food industry to extend the shelf life (27). 

The FRSC of CAEREt was determined by both ABTS and DPPH methods and they have also been popular free radial 

scavenging methods for natural products. In these methods, a stable free radical such as ABTS and DPPH are formed and reduced to 

colorless compounds which have been used to investigate the FRSC of the plant extracts (9). The antioxidant agents are act as a 

hydrogen or electron donar and the reduction of free radical is mainly due to the antioxidants properties of flavonoids and phenolic 

compounds.  Antioxidants from natural sources possessed wide range of biological activities such as prevention of ROS formation, 

scavenging of free radicals either directly or indirectly and modification of intracellular redox potential.
 
Recently, the phenolic 

compounds including flavonoids in W. somnifera root and leaf extracts were reported (25) and their antioxidant activity may be 

responsible for the reduction of blood glucose level in alloxan-induced diabetic rats (26). 

 In vitro cytotoxicity of C. amada was investigated by both Tryphan blue dye exclusion method and MTT assay using DLA 

and HeLa cell lines, respectively. MTT assay is a quantitative and more sensitive test used to determine the cytotoxic effect of 

CAEREt. CAEREt showed the potent cytotoxic effect on HeLa cell line with the IC50 value of 51.1µg/ml. This may be due to the 

conversion of 3-[4,5-dimethylthiazol-2-yl] 2,5-diphenyltetrazolium bromide (MTT) into purple formazan by the cellular mitochondrial 

enzyme reductase of living cells. In Trypan blue dye exclusion method, the maximum cell death was observed at low concentration of 

CAEREt, which confirmed that the cytotoxic effect of CAEREt.    

The present study results showed that the antioxidant and cytotoxic activities of CAEREt. The antioxidant effect of C. amada 

will be protected our body from oxidative damage, when taking this spice along with our daily food. Plant foods like fruits, vegetables 

and spices are rich in antioxidants and save our health from cancer and other deleterious effects. From this study, we concluded that 

the rhizome of C. amada possesses antioxidant and cytotoxic activities and there is also needed further study to exploit a novel 

anticancer drug from the rhizome of C. amada.                                
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    Abstract- Advancement in VLSI technology has led to larger 

number of components on a single chip making it a reality to realise 

portable systems. Analog circuits are important in every VLSI systems 

such as filters, current and voltage amplifiers, comparators, A/D and 

D/A converters, etc. Miniaturization in circuit design requires low-

power low-voltage (LPLV) analog integrated circuits to be designed. 

Analog signal processing’s inherent advantage of low power and high 

speed has led to extensive research in analog domain. Current domain 

processing having advantages of higher bandwidth, large dynamic 

range, greater linearity, simple circuitry seems to be the solution. 

Among the number of current mode topologies current conveyor is the 

most versatile building block. The second generation Current controlled 

current conveyor (CCCII) has attained greater popularity in recent years 

due to electronic adjustability of its X-terminal intrinsic resistance 

through bias current. Here we have designed three  topologies of CCCII 

found in literature namely dual output current controlled current 

conveyor (DOCCCII), current controlled current conveyor 

transconductance amplifier (CCCCTA) and digitally programmable 

current controlled current conveyor (DPCCCII) in 16nm bulk CMOS 

technology using PTM (High Performance 16nm Metal Gate / High-K / 

Strained-Si parameter). 

    Index Terms- Current Conveyor, DOCCCII, 

CCCCTA, DPCCCII 

 

I. INTRODUCTION 

With scaling down of CMOS to comply with large 

scale integration and system on chip requirements 

together with increased demand for portable and 

battery operated devices, low power low voltage (LP 

LV) devices are need of the hour. The current mode 

devices are more suited for (LP LV) operation than 

their voltage counterpart [1, 2]. Current mode circuits 

are more immune to noise, less sensitive to supply 

voltage and have low electrostatic discharge, low 

propagation delay, high slew rate etc. [2,4].  Among 

various current mode devices current conveyor (CC) 

is the most functional device by virtue of its versatile 

features such as simplicity in design, higher gain 

bandwidth product, linearity, high frequency 

operation, less chip area, low power dissipation [4-7] 

etc. In 1968 [1] the current conveyor (CC) was 

introduced and has since found recognition in both 

conceptual and practical implementation. Researches 

published in last few years reveals that analog circuit 

designers are now considering the CC as a building 

block for designing multitude of applications like 

signal processing, amplification, instrumentation etc. 

[1,8,9]. A CC is a three terminal device having a low 

impedance input, a high impedance input 

simultaneously with a characteristic of virtual short 

and a high impedance output terminal [1,3].  Since its 

introduction many topologies of CC have been 

developed, but second generation current controlled 

current conveyor (CCCII) gathers larger attention 

from designers due to its high tunability [1,2,10]. 

CCCII has in built parasitic resistance which is self-

adjustable by bias current, due to this parasitic 

resistance the requirement of external resistance is 

reduced. Practical CC has various non-idealities and 

some of them prove their importance in different 

applications [11, 12]. Parasitic resistance of CCCII is 

one of its useful non idealities. Literature shows there 

are many tunable circuits i.e. current differencing 

transconductance amplifier (CDTA) [13], current 

follower transconductance amplifier (CFTA) [14,15], 

current controlled current conveyor transconductance 

amplifier (CCCCTA) [16-18], digitally programmable 

current  conveyor (DPCCII) [19,20] etc. In this work 

we will be designing CCCCTA, DPCCCII and 

DOCCCII among various topologies of CCCII in 16 

nm bulk CMOS and discuss their features. 

II. CCCII AND ITS TOPOLOGIES 

      After its introduction in 1995 [10] CCCII has been the first 

choice of analog designers mainly because it includes a X- node 

parasitic resistance which can be electronically controlled 

through the input bias current and so needs no additional 

resistance for activation. Current negation and current 

duplication is very easy to obtain in case of a CCCII, leading to 

DOCCCII. The equivalent circuit symbol and the principal 

equation of DOCCCII are given in FIG.1 and Eq.1. DOCCCII 

has two high impedance current output nodes which provide 

quadrature signals. 
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FIG. 1. BLOCK DIAGRAM OF DOCCCII 

 

 

=                              (1)                             

 

=                                

 

Where  is the parasitic internal resistance at port X and is 

controlled by bias current . 

 

The CMOS implementation of a class AB DOCCCII 

is presented in FIG. 2. The circuit consists of a 

translinear loop consisting of transistors M1 – M4. 

Two MOS current mirrors ( M5 – M6 and M7 – M8) 

are used to bias the translinear loop with bias current 

, The input cell presents a high input impedance at 

input port Y and a low input impedance at input port 

X. This cell acts as voltage follower. The current at 

node X is copied to the output nodes Z+ and Z–. 

Currents Id18 and Id14 
are cross-coupled through 

transistors M14, M15, M18 and M19 to generate 

negative current at Z- node. Details are shown in the 

circuit given in FIG. 2. 

 

FIG. 2.DUAL OUTPUT CURRENT CONTROLLED CONVEYOR 

 

A. CCCCTA AND ITS DESCRIPTION 

 

It is a four terminal device whose input stage is a CCCII and 

output stage is made of an operational Transconductance 

amplifier. The core of the circuit is the differential pair with 

active load which is used to achieve tunable Transconductance 

and hence a tunable current gain. The output current of the 

CCCII is converted in to voltage due to the lumped parasitic 

capacitances of CCCII and the differential pair. The transistors 

M14 and M15 function as a differential amplifier to convert the 

input voltage to an output current. The transistors M16 and M17 

acts as a  current mirror with IB2 as input bias current as shown in 

FIG. 3 When  is applied it establishes I14 and I15 in M14 and 

M15 respectively. The relation between and output current Io 

is given in Eq.2.  

 

Io= −                                                    (2)      

Where  transconductance ratios 

If =  =  
 

Io= - )                                                                    (3) 

Where =                                                         (4) 
                          
From Eq. 3 & 4 [17] it can be deduced that the input current can 

be tuned by varying the bias current of transconductance 

amplifier IB2. 

The equivalent circuit symbol, port relationship and CMOS 

implementation of CCCCTA are given in FIG.4, Eq. 5 and FIG.5 

respectively.  

 

=                                          (5) 

 

It can be used in both current mode and voltage mode circuits 

including hybrid (voltage-current) circuits. Authors of [16-18] 

 

FIG. 3. TRANSCONDUCTANCE AMPLIFIER 

IY 

IB 
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X 

Y 
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International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      590 

ISSN 2250-3153  

www.ijsrp.org 

have demonstrated its versatility by realizing current mode 

filters, oscillators, inductor etc. 

 
 

FIG. 4.BLOCK DIAGRAM OF CCCCTA 

 

 

 

FIG. 5.CURRENT CONTROLLED CURRENT CONVEYOR TRANSCONDUCTANCE AMPLIFIER 
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B. DPCCCII AND ITS DESCRIPTION 

 
Recently many researches have reported digitally controlled CC [19, 20], the introduction of digital control to CC has increased its 

functional capability and versatility and eased the on chip control of devices with high resolution capability and reconfigurability [19]. 

Researchers have used numerous techniques to 

incorporate digital control in to CC. In this work we have 

used a current summing network (CSN) as the output 

stage to get digital control over the current gain, the input 

stage being the CCCII .CSN mainly consists of array of 

NMOS & PMOS transistors and their associated switches 

as shown in FIG.6.The switches (M14a-M19a) in the CSN 

are controlled by digital code word. A particular branch of 

the CSN can be activated or deactivated by applying the 

appropriate code word. The current flowing out of the 

CSN is the sum of the currents from the activated 

branches, giving a current gain of ‘K’, and is given by 

Eq.7. The block representation of DPCCCII is given in 

FIG.7. 

 

 

 

 

 

 

 

 

 

 

 

 

The aspect ratios of CSN transistors are given by: 

            

= =  i = }                 (6) 

 

The current if flowing out of Z terminal can be expressed by:                                                                                                           

           

                  =                                            (7) 

 

 

Current gain provided by DPCCCII equal to: 

          

                 =                                                              (8) 

Term  represents the digital control word applied to the  branch in CSN. It enables or disables a particular 

branch of CSN. 

III. SIMULATION RESULTS 

 

The topologies of CCCII namely DOCCCII, CCCCTA and DPCCCII are simulated in H-spice using 16nm bulk 

CMOS PTM [21] to point out the advantage of each. A detailed comparison of the simulation results of the 

various topologies are given below. 

 

FIG .6 DIGITALLY PROGRAMMABLE CURRENT CONTROLLED 

CURRENT CONVEYOR 

 

FIG .7 BLOCK DIAGRAM OF DPCCCII 

IY 

   IB 

DPCCCII  

X 

Y 

    Z 

 

IX 

IZ 

Code word 



International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      592 

ISSN 2250-3153  

www.ijsrp.org 

FIG. 8 & 9 shows the AC and transient analysis of DOCCCII. AC analysis gives the range of frequencies of 

operation. Transient analysis has been carried out with 1 GHz frequency for sinusoidal input undistorted output. 

At frequencies higher than 2 GHz there is a phase shift in the output so its actual range of frequency is 

1Ghz.The simulation results are summarized in the TABLE I given below.  

 

 
 

 
FIG. 8 TRANSIENT ANALYSIS OF DOCCCII 

  

In FIG. 10 RX vs. bias current variation of DOCCCII is shown. 

 

 

FIG. 9  AC ANALYSIS OF DOCCCII 
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FIG. 10   RX VERSUS BIAS CURRENT VARIATION 

 

 

 
FIG. 11   TEMP STABILITY OF DOCCCII 
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IN FIG. 11 TEMP STABILITY OF DOCCCII IS SHOWN. 

 

TABLE I: CHARACTERISTICS OF DOCCCII 

SUPPLY VOLTAGE 0.7V 

BANDWIDTH 12.2825 KHZ 

INPUT RESISTANCE 32KOHM 

OUTPUT RESISTANCE 574.236KOHM 

CURRENT GAIN 1.0996 

POWER DISSIPATION 53.2503 𝛍WATTS 

 

The AC response of CCCCTA is plotted with different values of IB2 and the obtained response is given in FIG. 12, 13, 14 and 15. The 

simulation results are summarized in TABLE II.  In FIG.12 ac analysis of CCCCTA is given and in FIG.13 current gain between Io 

and IX   in dB is given against frequency.                                                                                                              
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FIG .12 AC ANALYSIS OF CCCCTA 

 

FIG .13 CURRENT GAIN  OF  I0 AND IX  OF CCCCTA 
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FIG .14 CURRENT GAIN OF IZ  AND IX OF CCCCTA 

IN FIG .14 THE CURRENT GAIN BETWEEN IZ AND IX IN DB AND IN       FIG .15 VARIATION OF RX AGAINST BIAS CURRENT IS GIVEN. 

 

 

FIG .15 RX 

VERSUS BIAS CURRENT VARIATION 
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TABLE II: CHARACTERISTICS OF CCCCTA 

SUPPLY VOLTAGE 0.7V 

BANDWIDTH 3.33 GHZ 

OUTPUT RESISTANCE 231 KΩ 

POWER DISSIPATION 182.2810µWATTS 

 

FIG .16 AC ANALYSIS OF DPCCCII 

FIG.16 SHOWS AC RESPONSE OF DPCCCII, IN THIS RESPONSE DIFFERENT 

GAIN VALUES ARE OBTAINED WHEN DIFFERENT BRANCHES ARE ON. 

TABLE III: CHARACTERISTICS OF DPCCCII 

SUPPLY VOLTAGE 0.7V 

BANDWIDTH 2.0314GHZ 

OUTPUT RESISTANCE 144.210KOHM 

INPUT RESISTANCE 27KOHM 

CURRENT GAIN 8.31033 
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TABLE IV: COMPARISON OF TOPOLOGIES 

PARAMETERS DOCCCII CCCCTA DPCCCII 

POWER 

DISSIPATION 
LOW HIGH LOW 

TUNABLE 

PARAMETERS 
RX  BY IB RX  BY IB1  , 

  BY IB2 

Rx  by IB 

IZ by digital 

code words 

CURRENT GAIN UNITY TUNABLE VIA  

IB2 
TUNABLE BY 

DIGITAL CODE 

WORDS 

IV. CONCLUSION 

 

The 3 topologies of CCCII are simulated and studied in 16 nm technology to point out the importance of each. 

The flexibility of programming of different topologies can be used to synthesize variable gain filters and 

oscillators with tunable frequency, voltage and current amplifiers of varying gain. These topologies can be used 

as a building block for field programmable analog array (FPAA). 
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Abstract- Pancreatitis is inflammation of pancreas, most 

characteristic symptoms is epigastric pain, radiating to back. The 

severity and occurrence of the pain tends to reduce with disease 

progression. The ACE (angiotensin converting enzyme) I/D a 

deletion  polymorphism of 287bp fragment of intron 16 of the 

ACE gene allele, has been shown to result in higher levels of 

circulating enzyme in a dependent manner. The ACE may have a 

pathogenic role in the development of chronic pancreatitis. The 

RAS is a circulatory cascade system and the key enzyme in this 

system is ACE which converts Angiotensin-I to the potent 

vasoconstrictor Angitensin-II. 

       The aim of the study was to investigate the occurrence of the 

ACE I/D polymorphism in chronic pancreatitis patients. The 

study included 50 patients. Polymorphism was examined by 

PCR. ACE genotype between patients 18(36%)II 12(24%)ID, 

20(40%)DD and allele frequencies I allele 48(48%)and D allele 

52(52%) were observed. We concluded that the ACE II genotype 

may modify the progression of disease. 

 

Index Terms- ACE, DNA, Pancreatitis, Allele, PCR. 

 

I. INTRODUCTION 

hronic pancreatitis is an inflammatory disease which leads 

to pancreatic fibrosis and the destruction of the exocrine and 

the endocrine pancreas [1]. Pancreatitis appears to be a complex 

disorder reflecting the interaction of various genetic and 

environmental factors [2, 3]. Pancreatic inflammation is initiated 

by pancreatic injury, most commonly through activation of 

trypsinogen and other pancreatic zymogens leading to 

autodigestion [4]. Tropical calcific pancreatitis (TCP) is a form 

of chronic pancreatitis of unknown etiology, more prevalent in 

the tropical regions of developing countries such as India 

whereas fibrocalculous pancreatic diabetes (FCPD) is a form of 

diabetes secondary to TCP [5]. The most characteristic symptom 

is epigastric pain, radiating to back. The initial presentation is as 

recurrent severe episodes of pain separated over long periods, 

followed later by frequent milder episodes or chronic persistent 

pain. The severity and occurrence of the pain tends to reduce 

with disease progression. The pain seems to ‘burn off’ perhaps 

due to loss of most pancreatic parenchymal tissue. It has been 

seen that pain usually disappears with onset of exocrine 

insufficiency and /or diabetes [5]. Both TCP and FCPD are 

associated with extensive fibrosis involving both intra and inter-

lobular regions and not limited to one zone of the pancreas, 

although the extent of fibrosis varies and is usually more in 

FCPD [6]. 

 

II. GENETIC FACTOR 

       Angiotensin-converting enzyme:- The ACE gene 

insertion/deletion (I/D) polymorphism was first identified in 

1990 [7]. The ACE-D, a deletion polymorphism of a 287-bp 

fragment of intron 16 of the ACE gene allele, has been shown to 

result in higher levels of circulating enzyme in a dose dependent 

manner [7]. ACE may have a pathogenic role in the development 

of chronic pancreatitis. 

       Renin-Angiotensin System (RAS):- The Renin-

Angiotensin system (RAS) is a circulatory cascade system 

primarily involved in the regulation of blood pressure and serum, 

electrolytes[8,9]. The key enzyme in this system is the 

angiotensin converting enzyme (ACE) which converts 

angiotensin I to the potent vasoconstrictor angiotensin II [8,9,10]. 

The RAS has been said to be involved in the pathogenesis of 

several diseases including fibrosis in the heart, kidney, lung and 

liver during chronic inflammation through the regulation of cell 

growth, inflammation, oxidative stress and fibrosis [11,12,13,14]. 

Recent studies have shown that the RAS is intrinsically present 

in the pancreas [15] and its genetic expression is enhanced during 

acute pancreatitis and chronic pancreatic hypoxia in experimental 

animals [16,17]. Furthermore, the pharmacological blockage of 

ACE significantly attenuated pancreatic fibrosis in an 

experimental model of chronic pancreatitis in rats[18]. 

Polymorphism in chronic pancreatitis and its contribution to the 

course of the disease has not yet been defined.We therefor 

investigated the ACE genotype and allele frequency between 

patients. 

 

III. METHODS 

       Patients:- Patients were recruited from the department of 

Gastroenterology at Sanjay Gandhi Post Graduate Institute of 

Medical Sciences, Lucknow (U.P.).  

       TIC FLaboratory Procedure:-  Genomic DNA was purified 

from peripheral blood cells of the subjects using phenol-

chloroform extraction method. A 287-bp I/D polymorphism in 

intron 16 of the ACE gene was examined by polymerase chain 

reaction (PCR), using forward primer 5’ – CTG GAG ACC ACT 

CCC ATC CTT TCT- 3’ and the reverse primer 5’- GAT GTC 

GCC ATC ACA TTC GTC AGA T -3’. The amplified PCR 

product were separated on 1% agarose gel and visualized by UV 

illuminator. Amplified ACE gene fragments without insertion (D 

allele) and with insertion (I allele) of approximate 190 and 

approximate 490 bp. PCR amplification were performed with 25 

C 
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μL reactions (0.5 μg genomic DNA, 500 pmol of primers, 0.5 

mM each deoxy-ATP, GTP, CTP, TTP, 1.5 mM MgCl2, 0.5 U 

Taq DNA polymerase), with 1 min of denaturation at 94°C, 

followed by 30 cycles of 30 s at 94°C, 45 s at 67°C, and 2 min at 

72°C. 

 

IV. RESULT 

 

Table 1:  ACE Genotype and Allele Frequencies between 

Patients. 

 

 

 

 

 

 

 

 

 

 

 

 

 

V. DISCUSSION 

TIC FThe RAS, traditionally known as an endocrine system 

regulating blood pressure and body fluid homeostasis [19]. The 

ACE plays a central role in this system by converting angiotensin 

I to the potent vasoconstrictor angiotensin II [20]. 

       TIC FThe RAS system has been shown to play an important 

role in the regulation of pancreatic exocrine and endocrine 

functions [21]. During acute and chronic inflammation of the 

pancreas, both circulating ACE activity and intrinsic pancreatic 

ACE activity is markedly elevated [17, 22, 23]. Results of this 

study indicate association between ACE I/D polymorphism and 

pancreatic disease. The DD genotype of the ACE I/D 

polymorphism was significantly most frequent in chronic 

pancreatitis. The importance of the role of ACE in pancreatic 

diseases, numerous studies have researched the potential roles of 

ACE inhibitors as protective factors in angiogenesis control in 

pancreatic disease. It is possible that the ACE I/D polymorphism 

plays a role in the development of chronic pancreatitis. 
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    Abstract- In this work we have investigated the microwave 

plasma discharge assisted by electron cyclotron resonance for 

hydrogenation of thin film polycrystalline n
+
pp

+
 silicon solar 

cells in terms of defects passivation and surface etching. The 

polycrystalline silicon films were formed by high temperature 

chemical vapor deposition. Influence of various process 

parameters such as microwave plasma power (PMW), 

hydrogenation time (tH) and substrate temperature (TH) on the 

sheet resistance of the n
+
 emitter region and on the open-circuit 

voltage (Voc) of the n
+
pp

+
 structure were investigated. The n

+
 

emitter region was obtained by phosphorus diffusion using a 

spin-on dopant P507 solution from filmtronics. After 75 min of 

hydrogenation, Voc is greatly improved by a factor of 2.5 and 

reaches values up to 440 mV at 500°C and microwave power of 

650W. This enhancement in Voc after plasma hydrogenation is 

originating from a reducing recombination velocity at the grain 

boundaries due to the passivation of dangling bonds by hydrogen 

atoms, leading to an important increasing of the diffusion length. 

Above our hydrogenation parameters values, degradation is 

observed, especially an etching of the emitter region. The origin 

of such behaviour were thoroughly  explained  in detail. 

 

    Index Terms- Defects passivation, grain boundary, plasma 

hydrogenation, polycrystalline silicon, solar cells.  

 

I. INTRODUCTION 

he thin polycrystalline silicon (pc-Si) solar cells are 

considered to be ones of the most promising cells capable of 

achieving both high efficiency and low cost. On the other hand 

polycrystalline silicon substrates contain many kinds of defects 

and impurities compared to the single crystal silicon substrates, 

so the efficiency of the polysilicon solar cells have been inferior 

to that of single crystal cells. The impurities can be removed by 

gettering [1, 2] and the defects can be passivated by hydrogen [3-

5] what increase the performance of polycrystalline silicon solar 

cells. A great number of papers have recently appeared, where 

the results of hydrogen passivation of n
+
pp

+
 cells manufacturing 

on the basis of thin polycrystalline silicon deposited by thermal 

CVD are published. A particular attention was paid to the 

methods used to introduce hydrogen in the n
+
pp

+
 cells. The most 

widely hydrogenation techniques employ the immersion of n
+
pp

+
 

cells in a dense hydrogen plasmas and/or the deposition of a 

hydrogenated a-SiNx layer by plasma enhanced chemical vapor 

deposition (PECVD) to provide simultaneously an antireflection 

coating, surface and bulk passivation [6, 7]. A large improvement 

of the electronic properties of n
+
pp

+
 cells was achieved by the 

plasma hydrogenation whereas the deposition of a hydrogenated 

a-SiNx layer provides a moderate benefit [6]. Nevertheless, 

plasma hydrogenation induces an etching of the emitter region 

(n
+
) as well [6, 8]. 

    The microwave discharge assisted by electron cyclotron 

resonance (MW-ECR) plasmas are of interest because of the 

large quantity of passivating species, the low ion energy (low 

ion-beam damage) and the low pressures afforded these plasmas. 

As a result, we showed in our previous papers [9, 10] that 

hydrogen plasma generated in MW-ECR plasma system provide 

an important improvement in open circuit voltage (Voc) measured 

on n
+
pp

+
 polycrystalline silicon cells with low damage of the 

emitter region (n
+
). But up today, there is no sufficiently full 

analysis of the physical processes running the diffusion of 

hydrogen from the plasma to a p-type region and the optimal 

conditions leading to high values of Voc. 

    In this connection, the goal of this work consists to the study 

of hydrogenation process of thin film polycrystalline n
+
pp

+
 

silicon cells using MW-ECR plasma system. The influence of the 

microwave plasma power (PMW), the substrate temperature (TH) 

and the process time (tH) on the efficient of the defect passivation 

and emitter surface etching are investigated. The passivation 

effectiveness is witnessed through the open-circuit voltage of 

mesa structures on n
+
pp

+
 poly-Si films, while the etching process 

is monitored via optical interferometric microscope and sheet 

resistance (Rsq) of the n
+
 emitter region.  

 

II. EXPERIMENTAL 

    The polysilicon films were formed on thermally oxidized 

silicon wafers by rapid thermal chemical vapor deposition 

(RTCVD) at 1080°C, under atmospheric pressure of the 

trichlorosilane and diborane as precursor and doping gas, 

respectively. This results in polysilicon films with columnar 

structure, mainly <220> oriented grains [6, 11]. The thickness of 

stack layers of p
+
 and p was fixed at 0.5 µm and 4 µm with a 

doping concentration of 5x10
19

cm
-3

 and 10
17

cm
-3

,
 
respectively. 

The n
+
 emitter region was formed by phosphorus diffusion at 

900°C for 50 min from a spin-on dopant oxide source (P507 

solution Filmtronics Inc.). It results in an ercf function 

distribution with a surface concentration of 5x10
20

cm
-3

 and a 

junction depth of about 0.5µm. After the diffusion process, the 

samples were subjected to a 10%HF solution treatment to 

T 
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remove the residual dopant oxide on the surface. An average 

sheet resistance of the n
+ 
emitter region of 30 Ω/□ was measured 

by the four-point probe technique. As for the solar cell structure, 

we used the side-contacted mesa. Access to the p
+
 back surface 

field region was made by reactive ion etching (RIE), where SF6 

gas etches the n
+
p with a rate of 1.6µm/min, thus forming a mesa 

cell. However, the mesa contact structure used here resulted in 

high series resistances, and therefore small short circuit currents 

were measured. 

    Hydrogenation experiments were carried out using MW-ECR 

plasma system (Roth & Rau) at ICUBE (formely InESS) 

laboratory, Strasbourg University, France. A schematic of such 

system has been shown elsewhere [6]. Hydrogen gas was excited 

by 2.45GHz microwave in a resonant chamber, where a magnetic 

field is applied to maintain the ECR condition. The gas pressure 

of plasma was 0.6 Pa at a hydrogen flux (H2) of 30 sccm and the 

hydrogenation time was changed in the range of 15 to 90 min. 

The microwave (MW) plasma power and hydrogenation 

(substrate) temperature were varied from 100 W to 650 W and 

250°C to 500°C, respectively. In all cases, the input MW power 

and the reflection were monitored, there was little reflection 

(<5%). In order to avoid out-diffusion of hydrogen during the 

cool-down phase, the plasma was maintained around 10 to 20 

min until the substrate temperature reached to 280°C.  

III. RESULTS AND DISCUSSIONS 

    The electrical properties of polycrystalline silicon are 

dominated by grain boundary defects. So, the measured Voc of 

the as-deposited silicon film was 180 ± 10 (mV). In our study, 

the hydrogenation experiments of mesa cells through the n+ 

emitter have been carried out in MW-ECR plasma system (Roth 

& Rau). Such system allows the user to manipulate various 

operating parameters so as to optimize the hydrogenation 

process.  

A. Effect of microwave plasma power 

    Initially, the influence of MW plasma power, PMW, which was 

varied from 100 to 650W, on Voc was analyzed. The plasma 

process was carried out at 400°C for 1 hour. Fig.1 plots the 

evolution of Voc as a function of the MW plasma power. At PMW 

of 100W, the hydrogen plasma could not be initiated. Therefore, 

the measured Voc is almost unchanged compared to that of the 

non-hydrogenated pc-Si n
+
pp

+
 silicon solar cells. With further 

increase of PMW, a significant and continuous increase of Voc is 

observed. For a PMW of 650W,Voc reached to 370 mV. This 

improvement in Voc is due to the passivation of defects states at 

the grain boundaries and suppression of the band bending, which 

act as barriers for majority carriers and recombination sites for 

minority carriers. Our results are in good concordance with those 

reported elsewhere [12-14]. Although we did not examine the 

plasma content in our plasma system, it is expected that electrons 

act as the agents that absorb the microwave energy at these low 

discharge pressures [15, 16]. In addition, the ionization of 

hydrogen species will occur by a collision with the energetic 

electrons, resulting in the formation of H
+
 ions. With increase in 

MW plasma power, more and more H2 molecules could be 

excited, dissociated and ionized, leading to an increase in both 

H
+
 and electron densities. The incident H

+
 impinging the sample 

surface in contact with plasma is usually caused by the divergent 

magnetic field and the sheath potential originating from the 

differences in ion and electron velocities. The increased of 

microwave plasma power give rise to an increase in H
+ 

reaching 

the n
+
 surface. The question is how hydrogen diffuses from the 

n
+
 surface to p-type region. According to Johnson [17], the 

charge state of hydrogen (H
+
, H

-
 and H

0
) in silicon depends on 

the Fermi level position in the band gap. It is also assume that 

near and above room temperature charge change, H
+
↔H

-
, occurs 

through the state configuration of H
0 

[17, 18]. Accordingly, it 

could be assumed that H
0
 species have an extremely high 

diffusion coefficient compared to capture an electron or another 

H
0
 to give respectively H

-
 or H2. Consequently, H

+ 
absorb an 

electron at the n
+
 surface to become H

0
 (H

+
 + e

-
 → H

0
) and the 

H
0
 diffuse away toward the p-type region without a Coulomb 

barrier to overcome [17]. After traversing the depletion layer, a 

neutral hydrogen atom would be ionized by capturing a free hole 

(H
0 
+ h

+ 
→ H

+
) and continue to diffuse as a proton into the p-type 

substrate. Then, defects passivation would progress with 

increasing MW plasma power which gives rise to an increasing 

availability of atomic hydrogen reaching the p-type region. 

Based on hydrogen diffusion coefficient data [19], the 

penetration depth of hydrogen H
-
 in the n-silicon layer and H

+
 

and H
0
 in the p-silicon layer can be estimated to be 68.4 µm, 74.6 

and 130 µm, respectively. This means that the solubility of 

hydrogen in silicon is reached under the selected conditions of 

MW-ECR plasma hydrogenation. However, because of the type 

of the charges, n
+
-type region in the structure used for the Voc 

measurements could hinder the diffusion of the hydrogen atoms 

through the whole sample and therefore could reduce the 

passivation effectiveness of defects. Another road that may be 

influence the hydrogen diffusion in polysilicon is the presence of 

oxygen. It has been often suggested that the high electrical 

activity of grain boundaries in polysilicon deposited at high 

temperature is linked to decoration by oxygen atoms [11, 20]. 

The origin of the oxygen is probably from the bulk and/or from 

the surface or other defects [20]. In this case hydrogen will 

diffuse slowly because the presence of oxygen lowers the 

propensity for generation of vacancies [21, 22]. 
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Figure 1: Influence of microwave plasma power on open-circuit 

voltage measured on the pc-Si n
+
pp

+
 mesa cells. The 

hydrogenation conditions are indicated. 
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    In addition to the passivation of defects, the MW-ECR plasma 

produces etching of n
+
 region and thereby increases the emitter 

sheet resistance [9, 10]. Measurements of the emitter sheet 

resistance (Rsq) of the n
+
pp

+
 structures by the four-point probe 

technique showed an increase by a factor of 4 to 8 after MW-

ECR plasma hydrogenation. In figure 2, we present the etched 

layer thickness and the difference in emitter sheet resistance 

before and after hydrogenation as a function of the microwave 

plasma power. A slight layer thickness etching of n
+
 region was 

measured by optical interferometry at 650W accompanied with 

slow increase in Rsq. When MW plasma power decreases, etching 

and Rsq simultaneously increase to reach a maximum near 300W. 

However, at 200W the total thickness of the emitter was almost 

completely etched and the four-point probe technique was not 

valid to give a correct measure of the emitter sheet resistance. 

Etching of the silicon surface in the presence of hydrogen plasma 

is a competition between electron-enhanced etching of the silicon 

surface and redistribution of silicon from electron induced 

decomposition of the etch product [23]. This usually involves the 

presence of H2 on the silicon surface, reaction between hydrogen 

and the silicon atoms to form an adsorbed product molecule, and 

finally desorption of the product molecule into the gas phase 

[24]. The consequence of the above processes are largely 

determined by both electrons and ions energies. An increase of 

MW plasma power enhances the ionization of hydrogen (low 

density of H2 molecules on silicon surface) and hence the plasma 

density due to high frequency of inelastic collisions between 

hydrogen and electrons, which results in the decrease of electron 

energy [16]. Consequently, density of molecular hydrogen in the 

plasma and on silicon surface could be less. In such a case, 

electron induced etching via hydrogen molecules on silicon 

surface might be diminished. Therefore in the present 

investigation, a decreasing trend of etching level with the 

increase of MW plasma power was observed. At a MW power of 

200W, the average electron energy could be lower than the 

threshold energy of 15-30 eV required for inelastic collision [25] 

to create hydrogen ions, consequently silicon surface is mostly 

covered with molecular hydrogen. Therefore, most of the 

electrons remain in the higher energy. In such case, electron 

induced etching prevails, which is obvious at a MW plasma 

power of 200W in the present study as shown in Fig. 2.  
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Figure 2: Etched layer thickness and the difference in emitter 

sheet resistance without and with hydrogenation versus 

microwave plasma power. 

B. Effect of substrate temperature 

    Fig. 3 plots the open-circuit voltage of hydrogenated n
+
pp

+
 

mesa cells versus samples temperature in the MW-ECR plasma 

system for a fixed MW plasma power, hydrogen gas flux and 

hydrogenation time. Clearly, the influence of the temperature is 

very important. The Voc increases drastically with the substrate 

temperature from 180 mV before hydrogenation to 425 mV after 

60 min of hydrogenation at 500°C. This can be explained by the 

diffusion constant of hydrogen atoms in silicon leading to higher 

diffusion lengths for higher temperatures. Also, we can see in fig. 

3 that Voc begin to saturate at temperature higher than 450°C 

resulting probably from a competition between in-diffusion and 

out diffusion of hydrogen into silicon [6]. 
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Figure 3: Open-circuit voltage versus hydrogenation temperature 

measured on pc-Si n
+
pp

+
 mesa cells. The hydrogenation time is 

60 min, the MW power is 650W and H2 flow is 30 sccm 

 

The substrate temperature has also a significant effect on the 

emitter sheet resistance of the n
+
pp

+
 structures. Figure 4 plots the 

emitter sheet resistance of hydrogenated n
+
pp

+
 mesa cells versus 

substrate temperature in the MW-ECR plasma system. For MW 
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Figure 4: Measured sheet resistance versus hydrogenation 

temperature of n
+
pp

+
-type made on CVD pc- Si layers. The 

hydrogenation time is 60 min, the MW plasma power is 650W 

and H2 flow is 30 sccm. 
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plasma power of 650W and after 60 min of hydrogenation, the 

sheet resistance Rsq showed an increase by a factor of 3–6 

depending on substrate temperature. Indeed, the slight increase in 

Rsq is observed at 500°C. When the substrate temperature 

decreases, Rsq increases to reach a maximum at 100°C. These 

observations can be correlated to the etching of the emitter region 

during hydrogenation. Indeed, it can be explained by the 

following statements: (1) high MW plasma power increases the 

number of ionized species in the plasma, which increases the 

probability for reactive species to reach the sample surface; (2) 

high density of hydrogen species on the silicon surface induces a 

very high recombination probability, and (3) at low temperature, 

the interactions of the reactive species with the silicon surface are 

more important that for high temperature, increasing the each 

rate through longer average time spent on the surface for the 

reactive species. The fact that hydrogen etching becomes more 

efficient at low temperature has also been predicted theoretically 

by Van de Walle [26]. 

C. Effect of hydrogenation time  

The hydrogenation time and the concentration of hydrogen 

introduced into the samples are important parameters for an 

effective passivation of defects. In figure 5, the measured open-

circuit voltage, Voc, is presented as a function of hydrogenation 

time. It can be seen that the electronic properties of the 

polycrystalline silicon films dramatically improved with time 

compared to the ones of as-prepared pc-Si. Improvement of Voc 

saturates and even decreases for prolonged hydrogenation times. 

Indeed, values of Voc approaching 440 mV and 425 mV were 

measured for 75 min and 90 min, respectively. 
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Figure 5: Measured open-circuit voltage versus hydrogenation 

time of polysilicon based n
+
pp

+
 solar cells. The hydrogenation 

temperature is 500°C and H2 flow is 30 sccm. 

 

    The hydrogenation time dependence of the passivation 

efficiency arises from the concentration of hydrogen introduced 

into the n
+
pp

+
 silicon solar cells. The enhancement of Voc is due 

to the passivation of defect states at grain-boundaries. The 

increase of Voc with hydrogenation time means a higher 

concentration of hydrogen penetrates deeply in the polysilicon 

layer and therefore passivates more defects like dangling bonds. 

However, the decrease of the Voc for long plasma hydrogenation 

time can be attributed to the formation of defects. In fact, many 

researchers reported that hydrogenation could influence silicon in 

two ways: it passivates the defects by hydrogen bonding and also 

generates new defects [27]. When hydrogenation is completed, 

the hydrogen concentration might exceed the concentration of 

broken bonds by about two orders of magnitude [28]. The excess 

of hydrogen can be bonded to weak Si-Si bonds thus leading to 

the formation of two Si-H complexes: a hydrogen atom involved 

in a Si-Si bond produces dangling bonds. Other possible defects 

induced by excessive hydrogenation are Si-H2 inside the grains 

rather than at grain boundaries [29] and a formation of 

subsurface defects that result from the accumulation of diatomic 

hydrogen (H
*
2) which are usually located at a depth of 100 nm 

from the surface [30]. The formation of vacancy-H complexes 

can decrease the open circuit voltage as well. 

    It can be noticed that the conditions yielding high Voc values 

(fig. 5) correspond to those that cause substantial etching of the 

pc-Si surface. Indeed, figure 6 plots the measured sheet 

resistance of of n
+
pp

+
-type made on CVD pc-Si layers versus 

hydrogenation time. Clearly, the influence of the time is very 

important. The sheet resistance Rsq increases gradually with the 

time from 30 /□ before hydrogenation to 196 /□ after 90 min 

of hydrogenation at 500°C. This can be explained by the etching 

rate constant of emitter region by hydrogen plasma treatment 

leading to higher etching rate for long times of hydrogenation. 
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Figure 6: Evolution of sheet resistance versus hydrogenation time 

of n
+
pp

+
 polysilicon based cells. The hydrogenation was carried 

out at 500°C for  30sccm of H2 flow and MW plasma power of 

650W. 

 

    Finally, another mechanism most likely influence the open-

circuit voltage values of our polysilicon solar cells is the damage 

of emitter region induced by the MW-ECR plasma 

hydrogenation. Such damage actually has an advantage as it 

increases the concentration of trapped hydrogen near the surface 

and allows more hydrogen to diffuse into the material [22]. On 

the other hand it reduces the phosphorus concentration in the n
+
 

region used for the Voc measurements. This phenomenon leads to 

an increased in leakage current and consequently to a decrease in 

the photo-generation rate of the material [31]. 

IV. CONCLUSION 

    In this work we have investigated the effect of microwave 

plasma discharge assisted by electron cyclotron resonance on the 
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electronic properties of n
+
pp

+
 mesa structure solar cells made on 

fine-grained polycrystalline silicon films. We observed a large 

improvement of the open-circuit voltage by using microwave 

plasma power at 650W. Thus, the recombination strength of 

defects located at the grain boundaries is strongly reduced and 

the Voc increased from 180 mV before plasma hydrogenation to 

370 mV after 60 min of hydrogenation at 400°C and 30 sccm of 

hydrogen flow. However, MW-ECR plasma hydrogenation 

induces an etching of the emitter as well. The optimization of 

MW-ECR plasma hydrogenation of pc-Si n
+
pp

+
 solar cells as 

well as the physical processes running the interplay between the 

silicon surface and the hydrogenation conditions is evoked. 

Finally, we find that conditions yielding high Voc values up to 

440 mV correspond to those that cause substantial etching of the 

poly-Si surface.  
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Abstract- Low back pain (LBP) is a common musculoskeletal 

disorder which is mainly associated with the ergonomically 

incorrect working conditions. Therefore the purpose of this study 

was to assess the awareness about back care disciplines among 

high school children in Kandy zone, Sri Lanka.  A cross-

sectional study was conducted in Kandy zone, Sri Lanka to study 

the awareness about back care disciplines among high school 

level Sinhala medium science students. 815 High school level 

Sinhala medium science students age between 17-18 years were 

requested to complete a 13 item questionnaire consisted of 

images related to correct and incorrect back disciplines in various 

daily activities.  Out of 815, 776 students were completed and 

return the questionnaire with the response rate of 95.2%.  

Seventy percent of the students were unaware about the correct 

back discipline while washing cloths manually and more than 

half of the students (52%) were unaware about correct back pack 

carrying discipline. Furthermore 77% of the respondents were 

unaware about the correct sleeping method of side lying posture 

with head supported by a pillow. The gaps in awareness 

regarding back care disciplines in daily activities of standing, 

sleeping carrying back pack and carrying a weight are existed 

amongst the high school level students and more integrated 

teaching regarding this needs to be introduced. 

 

Index Terms- Awareness, Back care disciplines, Science, 

Students 

 

I. INTRODUCTION 

ow back pain (LBP) is a common patient complaint where 

pain experienced in the lumbosacral spinal and paraspinal 

regions, including the buttocks and upper thigh
1
. Recent studies 

have shown that the lifetime prevalence of low back pain is high 

as 84%, and the prevalence of chronic low back pain is about 

23%, with 11-12% of the population being disabled
2
. Heyman, 

2009 has reported that the musculoskeletal discomfort and back 

pain problems are evident adults and children
3
. It has reported 

that prevalence of low back pain is higher among girls than boys 

and increased with age in both sexes
4
. Back pain problems are 

mainly associated with the ergonomically incorrect working 

conditions requiring repetitive heavy lifting and equipment
5
. 

Most of such tasks are modifiable and a survey conducted by the 

North American Spine Society (NASS), has reported that 42.6% 

of NASS member physicians have treated children or teens 

suffering from back pain or spine trauma caused by overloaded 

or improperly used backpacks. Ttriguerio et al., 2012 has shown 

the multifactorial etiology of low back pain as combination of 

school absences, parental pain, sleeping difficulties, 

inappropriate school furniture and postural deviations at the 

sagittal and frontal planes
6
. However such symptoms in 

childhood, particularly as they are so common, may have 

important consequences for chronic low back pain in adulthood 

which can led to an explosion in costs. The situation in Sri Lanka 

also same to the other countries and recent studies have found 

that the highest prevalence of musculoskeletal disorder is low 

back pain among working population in Sri Lanka
7
. Furthermore 

Jayaratne & Fernando has found that the prevelance of low back 

pain among schoolchildren is 24.4% which affected to their 

academic performance and school attendance
8
.   

       It is advisable to stand by stand tall with the chest lifted up 

and out, stomach muscles pulled in and bottom in and sitting 

with hips slightly higher than knees without crossing legs to 

reduce low back strain. The correct posture for reaching is stand 

on a stool to reach things that are above the shoulder level. We 

believe that clear picture towards a balanced-posture, body-

function and movement patterns, as well as their ergonomic 

implications, can minimize and even prevent these problems. 

Such an ergonomics awareness educational program has to start 

at childhood and should be an integral part of the curriculum in 

the schools. Therefore in this research the core focus was to 

explore the back care discipline awareness among high school 

children in Kandy zone. 

 

II. METHOD 

Instrumentation 

       A survey was implemented in this study. The questionnaire 

was prepared by principal investigator and pre tested with 20 

students who were not part of this study sample.  The 

questionnaire was consisted of 13 images related to correct and 

incorrect back care disciplines in various daily activities 

including standing, washing, sitting, gardening, lifting a weight, 

carrying a weight and sleeping. Standing component consisted of 

two images related to working in front of a table at hip level in 

standing and standing erect. Back discipline related to washing 

consisted of one image. Sitting posture consisted of three images 

related to sitting in a high back rest chair, low back rest chair and 

while driving. One image was included related to keeping a 

weight in a cupboard at higher level. Three images were included 

in to the carrying a weight category. Such as carrying one object, 

two buckets and back pack. In the sleeping category two images 

were included related to the proper sleeping posture and correct 

mattress use. 

 

Participants and procedure 

       High Schools with Sinhala medium advanced level classes in 

Kandy educational zone were identified from the data base of the 

Director of Education (planning), Central province, Sri Lanka 

and the purpose of the study was clearly explained to them and 

the approval was obtained. From the total of eighteen schools in 

Kandy zone, the sample of 815 Sinhala medium science students 

from nine schools were selected using envelop method. Students 

L 
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who were unwilling to participate in the research, absent on the 

day of data collection and Tamil and English medium students 

were excluded from the study.  

       The data collection was carried out during the period of May 

to June 2012. Upon permission from the respective principals of 

the nine high schools selected to participate the survey, the 

author (TD) clearly explained the questionnaire and distributed it 

to the class representative of each class. The survey required 

approximately 15 min, after which the author collected the 

questionnaire from the class representative. Anonymity of 

respondents was maintained during data entry, data analysis and 

write-up phases. Data were analyzed using primarily statistical 

analysis with Statistical Package for the Social Sciences Version 

17 (IBM Cooperation, NY, USA). 

 

III. RESULTS 

Socio-demographic features 

       The total of 776, out of 815 high school level Sinhala 

medium science students aged between 17-18 years with a mean 

age of 17.9 (+-0.2) years were completed and return the 

questionnaire and the response rate was 95%.  There were 320 

males and 456 females among the respondents. 

 

Awareness of body use 

       Globally, students showed unsatisfactory awareness about 

doing a work in standing in front of table which is at their hip 

level and the true answer rate was 20% (Question 1). Eighty 

percent of students were aware on proper erect standing posture 

which the head up, shoulder blades back, knee straight and 

tucked stomach in (Question 2). According to the responses, 70% 

of the students were unaware the correct back discipline while 

washing cloths manually and 30% aware the correct posture of 

keeping washing cloths container on a bench which is at their hip 

level to reduce the stress on their back and knee (Question 3). 

Ninety four percent of students were aware correct seating 

posture of sitting with back straight (hip and knee 90 degrees 

bent), shoulder back and buttock touching the back of the chair 

when they are seating in a high back rest chair (Question 4). 

Thirty five percent of the respondents marked sitting with cross 

leg in a low back rest chair as correct which is an incorrect 

posture (Question 5). For the driving, correct posture of proper 

back support with knees at the same or higher than the hip level 

was marked by 90% of the respondents and ten percent gave 

incorrect marking (Question 6). Eighty three percent of the 

respondents marked correct back discipline while gardening in 

kneeling posture (Question 7) and for the image of keeping a 

weight at a higher level, 88% of the respondents gave correct 

marking of use of bench or seat to get the height near to the 

object keeping level (Question 8).  Nearly half of the students 

(48%) were unaware about proper back discipline of carrying 

one object by hold the object close to the body with arms bent 

(Question 9). Even though the great amount of students (94%) 

were aware on correct method of carrying two buckets (Question 

10), more than half (52%) of the students do not aware the proper 

back pack carrying method of use of both shoulder straps 

(Question 11). Majority (77%) of the respondents marked the 

lying on back sleeping posture without head and knee support by 

a pillow as correct which is incorrect and twenty three percent of 

the respondents were marked correct side lying posture with head 

supported by a pillow (Question 12). Ninety percent of the 

respondents were aware about correct mattress that should use 

for sleep (Question 13).  

 

IV. DISCUSSION 

       Back pain is a major musculoskeletal disorder
 9

 which is 

evident not merely throughout older people, but also among 

youngsters. It may lead to a significant socioeconomic health 

issue, as a result of higher healthcare and sick leave cost
10

. This 

problem can certainly limit with teaching toward the balanced-

posture, body-function, ergonomic implications and activity 

patterns. This kind of ergonomics awareness instructional 

method has to commence at child years and should possibly be 

an integral part of their school curriculum
 3
. 

       This study looked at the awareness of high school level 

Sinhala medium science students towards back disciplines in 

various daily activities. Majority of the respondents were 

unaware about correct back discipline when stand longer 

duration in front of a table at hip level (80%) ,manual washing 

(70%) and sleeping (77%). More than half of the respondents 

(52%) were unaware on correct back pack carrying discipline. 

Even though many respondents (88%) aware on correct method 

of keeping an object at a higher level, nearly half of the students 

(48%) were unaware about proper back discipline of carrying 

one object by hold the object close to the body with arms bent.   

       Carrying a school bag is a daily activity for most children 

and the recommended load limit to carry varies from 5%-20% of 

their body weight
 11

. Carrying overload may develop different 

symptoms of musculoskeletal disorders in upper back among 

children
 12

. Skoffer (1976) has identified that occurrence of low 

back pain among school children has a positive association of 

carrying school bag on one shoulder
13

. In our present study we 

have noticed that the level of awareness on correct back 

discipline of carrying back using two shoulders straps was low. 

This pattern of awareness was not similar with the study done by 

Puckree (2004) who reported that majority of the school students 

aware to carry the back packs over two shoulders
 14

. This 

difference may be due to the current trend among school 

students, easiness of handling objects inside the back pack and 

crowd inside the public transport services in Sri Lankan set up. 

Under the sleeping method, the data was gathered about 

awareness on correct sleeping posture and mattress type. Seventy 

seven percent of the respondents marked lying on back without 

head supported on a pillow as the correct sleeping posture instead 

of proper side lying technique. This is not an optimal daily 

practice, which increase the unwanted muscle effort in neck and 

back lead to reduce the quality of life
15

. 

       In Sri Lanka most of the people involved in cloth washing by 

using manual techniques. But the awareness on correct manual 

method falls 30%. This is similar to the findings of research done 

by Oberoi (2007) which stated that during the manual method, 

most of women do not care about their posture
16 

.  The factor for 

the low level of accuracy in responses to this statement may be 

due to unfamiliarity on correct back disciplines and mental stress 

due to the heavy work load as a house wife. 

       The lack of awareness about back disciplines among high 

school level students is only tip of the iceberg. There exists a 
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need to implement these facts by aggressive health education 

programs and group discussions. Instead of a glamorous 

approach, we want the mass media to create awareness and 

educate various aspects of back disciplines and body mechanics. 

We should encourage youngster in group discussions, interactive 

sessions and forums where all the doubts and aspects of back 

care discipline and its association with back injuries can be 

highlighted and clarified.  

 

V. CONCLUSION 

       This study was designed to assess high school students’ 

awareness on back care disciplines in various daily activities. 

This was found that awareness on correct postures of sitting, 

sleeping and carrying object was low and, exist gaps about 

awareness related to back disciplines in daily activities among 

youngster needed to be include in the school curriculum with a 

more integrated teaching.  

 

 

VI. APPENDIX 

 

Questionnaire 

  Level of Awareness of body use in young people 

School: 

Date of birth:   

Male         Female 

Please tick the correct posture with (√) mark and wrong posture with (X) in the relevant box. 

Q-01. Doing a work in front of a table at hip level in standing 

 

 

Q-02. Standing erect 

 

 

  

Q-03. Washing cloths manually 
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Q-04. Sitting on a high back rest chair 

 

 

 

Q-05. Sitting on a low back rest chair 

 

   

Q-06. Driving 

 

 

 

   

Q-07. Gardening 

 

 

 

 

 

 

 

Q-08. Keeping a weight in a cupboard at higher level 

 

 

     

Q-09. Carrying one object 
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Q-10. Carrying water bucket 

 

 

  

 

Q-11. Carrying a back pack 

Q-12. Sleeping 

 

 

Q-13. Correct matress usage 
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Abstract- The Akanfa–Gbaran Road traverses sections of the 

geomorphic meander belt and crosses the Epie Creek, near 

Yenegoa, Bayelsa State capital. Road construction in this area is 

usually at exceptionally high cost because of the challenging 

geologic, geomorphic and environmental setting of the Niger 

delta. Using a combination of geotechnical borings and Cone 

penetration soundings, the subgrade underlying the road was 

characterized, providing litho-stratigraphic, shear strength, 

bearing capacity, settlement and axial pile capacity data for the 

area. Results show that competent bearing soil layers occur at 

shallow depths and only the top 1.5m of the subgrade need be 

improved for effective pavement performance. Predicted axial 

pile capacities for a range of closed ended, steel tubular pile 

diameters 300mm, 450mm and 600mm show that pile 

embedment need not exceed 15m except for considerations of 

scour. 

 

Index Terms- Sub-grade, Pile load, Stratigraphy, California 

Bearing Ratio (CBR), Bridge Abutment, Cone Penetrometer Test 

(CPT), Standard Penetration Test (SPT) 

 

I. INTRODUCTION 

ayelsa State was established in 1996 at a time when the 

Federal presence was a mere 30km road connecting Mbiama 

to Yenagoa. A commonly advanced reason for the lack of 

physical infrastructure was difficult terrain, occasioned by 

challenging geologic, geomorphic and environmental setting of 

the Niger Delta region. Overcoming the constraint to 

development of difficult terrain was indeed overwhelming reason 

for the creation of a number of specialized agencies of 

government such as OMPADEC, NDDC, NDBDA and indeed 

Bayelsa State itself. The dare absence of road infrastructure 

matched against the desire for rapid transformation of the state 

demanded investments in the expansion of the transport sector. 

This necessitated the construction of the Akanfa to Gbaran road 

with a bridge link spanning about 150m (figure 1).  The 

underlying soils along the road alignment and across the 

adjoining river were evaluated in order to characterize the 

subgrade for the design of suitable pavement and bridge 

foundation for each of the piers.  

        Sub-grades play an important role in imparting structural 

stability to the pavement structure as it receives loads imposed 

upon it by road traffic. Traffic loads need to be transmitted in a 

manner that the subgrade-deformation is within elastic limits, 

and the shear forces developed is within safe limits under adverse 

climatic and loading conditions. The sub-grade in the locality 

comprises unbound earth materials such as sand, silt and clay 

that influence the design and construction of roads. The 

assessment of properties of soil sub-grades, in terms of density, 

soil stiffness, strength, and other in-situ parameters is vital in the 

design of roads, and their performance. 

        Traditionally, flexible pavements are designed based on the 

CBR approach or by considering elastic deformations. The CBR 

approach to pavement design gained popularity among practicing 

engineers in the late 1980s with the use of advanced computing 

power and speed (Rollings 2003).This approach to flexible 

pavement design gives more importance to the estimation of the 

density of the sub-grades and the pavement layers. Other design 

philosophies for flexible pavement do exist, including those with 

more of a basis in the theory of the mechanics of materials-such 

as layered elastic and finite element approaches. In the classical 

approach to design of flexible pavements using the Burmister’s 

(1958) layer theory, estimate of the elastic modulus of the sub-

grade is necessary to determine the required layer-thickness of a 

pavement structure. 

        Despite the advances in these state-of-the art approaches to 

pavement design, the CBR approach continues to be one of the 

most reliable methods for pavement design, especially in the 

design of pavements for military and civilian aviation (Semen 

2006).  

        According to Chen et al. (1999), Livneh and Goldberg 

(2001), although ‘density’ is a good indicator of the strength of 

granular sub-grades, it is also necessary to investigate the 

modulus of the sub-grade, since these measures represent 

different natural characteristics. 
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Fig.1: Map of the Niger Delta showing the project area. 

 

         Pavement evaluation and design analysis relies mainly on 

information on the stiffness of pavement layers and the modulus 

of sub-grades as references, in addition to supplementary data on 

density and moisture content (Huang, 2004). It is often required 

to estimate the sub-grade-stiffness or modulus of the pavements, 

before and after their construction as part of the quality-control 

measures, and also for quality assurance (Chen et al., 2005).  

        Al-Amoudi et al (2002) and the Bureau of Indian Standards 

for soil tests and determination of CBR noted that some simpler 

and faster methods of pavement evaluation can correlate very 

well with CBR test. Also, according to the manufacturers of non-

destructive testing equipment, the relationships between the CBR 

values and the moduli of elasticity are dependent upon the local 

geology (Phillips 2005). 

        The use of dynamic cone penetrometers (DCP) was applied 

in the evaluation of sub- grades based on the resistance offered to 

penetration according to De Beer, (1990) and Rahim et al (2002). 

In this way, the traditional approaches of CBR and DCP were 

correlated with modulus of elasticity to influence judgement on 

the sub-grade characteristics in the area. Earlier, Ngerebara et al 

(2012) had looked at the influence of ground water saturation on 

the sub-grade shear strength and modulus to withstand stress 

imposed by the axle load in parts of the area.  

 

II. GEOLOGY AND SITE DESCRIPTION  

        The development of a delta is governed by the interactions 

of the processes of subsidence, deposition and erosion (Sullivan 

and Squire, 1980). These interactions create complex sequences 

of interbeded sands, silts, clays and organic rich sediments 

termed lithofacies. The sediments which form the delta also vary 

with distance from sediment source. The more proximal 

deposition zones, such as the shoreline, are dominated by tidal 

channel and coastal barrier sands overlaying earlier (Holocene) 

marine clays (NDES, 1999). The delta slope deposition zone, in 

water depths of approximately 15m, is characterized by marine 

sands.  

        The local geology around the Akanfa is composed of 

sediments which are characteristic of several depositional 

environments. The general geology of the area essentially 

reflects the influence of movements of rivers, in the Niger delta 

and their search for lines of flow to the sea with consequent 

deposition of transported sediments. The surface deposits in this 

area comprises silty and sandy-clays. The sandy layers 

underlying the silty-sandy clay are predominantly medium to 

coarse in grain sizes and found to exist in mostly medium state of 

compaction.  

 

III. METHODS OF INVESTIGATION 

        The field investigations involved the drilling of five (5No) 

boreholes to a depth of 30m at the bridge abutments and along 

the river crossing. This was augmented by five auger borings 

made at intervals of 100m along the proposed road alignment on 

both sides of the bridge.  In addition, five (5No) Cone 

Penetration Tests (CPT) were carried out at each auger boring 

location along the proposed alignment to provide additional 

information on bearing capacity, CBR and compressibility 

characteristics of the sediments along the alignment.   

        The geotechnical bores were made using the light shell and 

auger motorized percussion rig with undisturbed cohesive soil 

sampling and in-situ Standard Penetration testing resulting in the 

determination of SPT-N values for the cohesionless sediment 

layers.  Standard Penetration Tests (SPT) were performed every 

1.5m advance through cohesionless soils.  The main objective of 

this test is to assess the relative densities of the cohesionless soils 

penetrated.  The hydraulically operated GMF type of static 

Project Area 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      618 

ISSN 2250-3153  

www.ijsrp.org 

penetrometer having 100KN capacity was used for cone 

resistance soundings. 

 

IV. RESULTS AND DISCUSSIONS 

        The composite lithologs of the boreholes across the site is 

presented in Figure 2, showing the stratigraphy and layered 

structure of the sediments beneath the road and bridge alignment.  

The penetration resistance profiles in blow counts with depth are 

indicated on the composite logs to indicate the relative strengths 

of the respective soil layers.  In addition, the cone resistance 

profile for the top 5m in the pavement sections of the road are 

presented in Figure3. Using the CPT data, undrained strength 

values and depth profiles were derived along with the California 

Bearing Ratio (CBR) as presented in Figure 3. 
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Figure 2: Composite litho-stratigraphy underlying the Akanfa–Gbaran Road 

 

 

Bearing Capacity Computations and Analysis 

        The bearing capacity analysis for the underlying soils was 

limited to the near surface silty clay soil since the induced traffic 

load would hardly extend beyond it. The ultimate net bearing 

capacity (qn) of a shallow foundation was calculated using the 

basic relationship: 

 

(for strip) qnu = CNc + Po (Nq) + 0.5BN 

(for square or Rectangular foundation) qnu = 1.2CNc ( 1 + 

0.3B/L) + Po (Nq) + 0.5BN (1– 0.2B/L) 

 

where:  = the bulk density of the soil below the foundation level 

C = the undrained shear strength of the soil 

Po is the effective overburden pressure at the foundation level 
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Nc,Nq,N = Terzaghi’s  bearing capacity factors obtained from charts 

An alternative approach was adopted for quality control purposes in which the derived undrained strength 

values from the CPT were used for the direct estimation of the bearing capacity using the well established 

equation: 

         Cu = qc- 
1

vok 

Where 

qc  - 
1
vo  =  net cone resistance 

        Nk     = Cone factor 

Using combinations of these relationships, the ultimate bearing and safe pressures were obtained for 

various foundation depths (Figures 3a-3b).   
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CPT-1 Undrained Ultimate Bearing Allowable Bearing

Depth (m)  (kg/cm
2
) Strength (kPa)  (kPa) Safe Bearing Pressure (kPa)

0.2 4 19.82 116.57 38.86

0.4 4 19.64 119.15 39.72

0.6 4 19.46 121.72 40.57

0.8 10 49.28 295.30 98.43

1 8 39.10 240.87 80.29

1.2 10 48.92 300.44 100.15

1.4 10 48.74 303.02 101.01

1.6 12 58.56 362.59 120.86

1.8 6 28.38 194.17 64.72

2 10 48.20 310.74 103.58

2.2 25 123.02 740.81 246.94

2.4 50 247.84 1455.89 485.30

2.6 55 272.66 1600.96 533.65

2.8 60 297.48 1746.04 582.01

3 65 322.30 1891.11 630.37

3.2 68 337.12 1979.18 659.73

3.4 75 371.94 2181.26 727.09

3.6 85 421.76 2468.83 822.94

3.8 90 446.58 2613.91 871.30

4 100 496.40 2901.48 967.16

4.2 115 571.22 3331.55 1110.52

4.4 120 596.04 3476.63 1158.88

4.6 140 695.86 4049.20 1349.73

Variation of Undrained Strength and Allowable Bearing 

Pressure with Depth
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Fig.3a: Undrained strength and Bearing Pressure derived from Cone Penetration Sounding at Point-1 
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CPT-2 Undrained Ultimate Bearing Allowable Bearing

Depth (m)  (kg/cm
2
) Strength (kPa) (kPa) (kPa)

0.2 2 9.82 59.57 19.86

0.4 2 9.64 62.15 20.72

0.6 3 14.46 93.22 31.07

0.8 2 9.28 67.30 22.43

1 4 19.10 126.87 42.29

1.2 6 28.92 186.44 62.15

1.4 10 48.74 303.02 101.01

1.6 11 53.56 334.09 111.36

1.8 9 43.38 279.67 93.22

2 10 48.20 310.74 103.58

2.2 10 48.02 313.31 104.44

2.4 10 47.84 315.89 105.30

2.6 12 57.66 375.46 125.15

2.8 12 57.48 378.04 126.01

3 12 57.30 380.61 126.87

3.2 8 37.12 269.18 89.73

3.4 9 41.94 300.26 100.09

3.6 10 46.76 331.33 110.44

3.8 10 46.58 333.91 111.30

4 10 46.40 336.48 112.16

4.2 10 46.22 339.05 113.02

4.4 8 36.04 284.63 94.88

4.6 6 25.86 230.20 76.73

4.8 6 25.68 232.78 77.59

5 6 25.50 235.35 78.45

5.2 8 35.32 294.92 98.31

5.4 10 45.14 354.50 118.17

5.6 14 64.96 471.07 157.02

5.8 40 194.78 1214.65 404.88

6 120 594.60 3497.22 1165.74

Variation of Undrained Strength and Allowable Bearing 

Pressure with Depth

0

0.5

1

1.5

2

2.5

3

3.5

4

4.5

5

0 25 50 75 100 125 150 175 200 225 250

Undrained strength (kPa) ,  Allowable Bearing Pressure (kPa)

D
e
p

th
 (

m
)

Strength (kPa)

Safe Bearing Pressure

(kPa)

 

Fig.3b: Undrained strength and Pressure derived from Cone Penetration Sounding at Point-2 
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CPT-3 Undrained Ultimate Bearing Allowable Bearing

Depth (m)  (kg/cm
2
) Strength (kPa) (kPa) (kPa)

0.2 4 19.82 116.57 38.86

0.4 4 19.64 119.15 39.72

0.6 4 19.46 121.72 40.57

0.8 3 14.28 95.80 31.93

1 2 9.10 69.87 23.29

1.2 4 18.92 129.44 43.15

1.4 6 28.74 189.02 63.01

1.6 8 38.56 248.59 82.86

1.8 9 43.38 279.67 93.22

2 12 58.20 367.74 122.58

2.2 20 98.02 598.31 199.44

2.4 25 122.84 743.39 247.80

2.6 32 157.66 945.46 315.15

2.8 18 87.48 549.04 183.01

3 8 37.30 266.61 88.87

3.2 6 27.12 212.18 70.73

3.4 4 16.94 157.76 52.59

3.6 6 26.76 217.33 72.44

3.8 6 26.58 219.91 73.30

4 6 26.40 222.48 74.16

4.2 6 26.22 225.05 75.02

4.4 8 36.04 284.63 94.88

4.6 12 55.86 401.20 133.73

4.8 12 55.68 403.78 134.59

5 16 75.50 520.35 173.45

5.2 16 75.32 522.92 174.31

5.4 18 85.14 582.50 194.17

5.6 21 99.96 670.57 223.52

5.8 32 154.78 986.65 328.88

6 24 114.60 761.22 253.74

6.2 16 74.42 535.79 178.60

6.4 12 54.24 424.37 141.46

6.6 8 34.06 312.94 104.31

6.8 80 393.88 2367.52 789.17

7 90 443.70 2655.09 885.03

7.2 115 568.52 3370.16 1123.39

Variation of Undrained Strength and Allowable Bearing 

Pressure with Depth
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Fig.3c: Undrained strength and Pressure derived from Cone Penetration Sounding at Point-3 
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CPT-4 Undrained Ultimate Bearing Allowable Bearing

Depth (m)  (kg/cm
2
) Strength (kPa) (kPa) (kPa)

0.2 3 14.82 88.07 29.36
0.4 4 19.64 119.15 39.72
0.6 4 19.46 121.72 40.57  
0.8 3 14.28 95.80 31.93
1 3 14.10 98.37 32.79

1.2 4 18.92 129.44 43.15
1.4 5 23.74 160.52 53.51
1.6 6 28.56 191.59 63.86
1.8 8 38.38 251.17 83.72
2 11 53.20 339.24 113.08

2.2 18 88.02 541.31 180.44
2.4 25 122.84 743.39 247.80
2.6 30 147.66 888.46 296.15
2.8 14 67.48 435.04 145.01
3 8 37.30 266.61 88.87

3.2 5 22.12 183.68 61.23
3.4 5 21.94 186.26 62.09
3.6 5 21.76 188.83 62.94
3.8 6 26.58 219.91 73.30
4 6 26.40 222.48 74.16

4.2 7 31.22 253.55 84.52
4.4 7 31.04 256.13 85.38
4.6 12 55.86 401.20 133.73
4.8 13 60.68 432.28 144.09
5 17 80.50 548.85 182.95

5.2 17 80.32 551.42 183.81
5.4 17 80.14 554.00 184.67
5.6 20 94.96 642.07 214.02
5.8 31 149.78 958.15 319.38
6 24 114.60 761.22 253.74

6.2 16 74.42 535.79 178.60
6.4 14 64.24 481.37 160.46
6.6 9 39.06 341.44 113.81
6.8 60 293.88 1797.52 599.17
7 85 418.70 2512.59 837.53

7.2 89 438.52 2629.16 876.39
7.4 105 518.34 3087.74 1029.25
7.6 120 593.16 3517.81 1172.60

Variation of Undrained Strength and Allowable Bearing 

Pressure with Depth
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Fig.3d: Undrained strength and Pressure derived from Cone Penetration Sounding at Point-4 
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CPT-5 Undrained Ultimate Bearing Allowable Bearing

Depth (m)  (kg/cm
2
) Strength (kPa) (kPa) (kPa)

0.2 3 14.82 88.07 29.36

0.4 4 19.64 119.15 39.72

0.6 4 19.46 121.72 40.57

0.8 4 19.28 124.30 41.43

1 3 14.10 98.37 32.79

1.2 4 18.92 129.44 43.15

1.4 5 23.74 160.52 53.51

1.6 5 23.56 163.09 54.36

1.8 6 28.38 194.17 64.72

2 8 38.20 253.74 84.58

2.2 18 88.02 541.31 180.44

2.4 22 107.84 657.89 219.30  
2.6 30 147.66 888.46 296.15

2.8 18 87.48 549.04 183.01

3 8 37.30 266.61 88.87

3.2 6 27.12 212.18 70.73

3.4 5 21.94 186.26 62.09

3.6 6 26.76 217.33 72.44

3.8 6 26.58 219.91 73.30

4 6 26.40 222.48 74.16

4.2 6 26.22 225.05 75.02

4.4 7 31.04 256.13 85.38

4.6 13 60.86 429.70 143.23

4.8 12 55.68 403.78 134.59

5 15 70.50 491.85 163.95

5.2 16 75.32 522.92 174.31

5.4 17 80.14 554.00 184.67

5.6 20 94.96 642.07 214.02

5.8 32 154.78 986.65 328.88

6 25 119.60 789.72 263.24

6.2 16 74.42 535.79 178.60

6.4 12 54.24 424.37 141.46

6.6 8 34.06 312.94 104.31

6.8 15 68.88 515.02 171.67

7 75 368.70 2227.59 742.53

7.2 120 593.52 3512.66 1170.89

Variation of Undrained Strength and Allowable Bearing 

Pressure with Depth
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Fig.3e: Undrained strength and Pressure derived from Cone Penetration Sounding at Point-5

http://ijsrp.org/


                                                                                           

www.ijsrp.org 

625 

V. PILED FOUNDATION 

       The geotechnical data across the river was further analyzed 

to determine axial pile capacities at various depths in the 

underlying soil formation.  Ultimate Pile capacity for axial 

loading was estimated for driven, single, straight-shafted, close-

ended, tubular steel pile 300mm, 450mm and 600mm in diameter 

using API or conventional method. This method, which is 

currently the most widely applied, uses the results of the 

laboratory tests on soil sample and the blow counts from standard 

penetration tests in the prediction of the ultimate axial pile 

capacity as follows: 

(i) Ultimate base resistance in clay 

                                           Qbs = 9.cu.Ab 

 

(ii) Ultimate base resistance in sand 

                                           Qbs = P
1

0.Nq.Ab. 

 

(iii) Ultimate shaft resistance in clay 

                                           Qsc =  cu.As 

 

(iv) Ultimate  shaft resistance in sand 

                                           Qss = Ks.P0.tan δ.As 

 

Cu = average undrained cohesion at the pile base  

Ab  = base area of the pile 

P0 = effective overburden pressure at the pile base 

Nq = bearing capacity factor 

As = exposed area of shaft 

Ks= coefficient of lateral earth pressure (Ks/K0 = 1 to 2), for 

small displacement piles ratio varies from 0.75 to 1.75, K0 = 0.6 

P0 = average effective overburden pressure over soil layer 

= pile wall adhesion 

δ = effective soil/pile friction angle (smooth surface = 0.5  to 

0.7 ) 

Undrained strength to which a factor of safety of 1.8 has been 

applied as recommended by Eurocode,   Cub  =   Cu                            

                 (Fs = 1.5 – 1.8) 

 

Ultimate carrying capacity Qult  =  Qb  +  Qs 

Allowable Qa  =  Qb  +  Qs  

              3  
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Fig.4:  Predicted Axial Pile Capacities for various diameters of driven, closed ended, steel tubular piles. 

 

VI. CONCLUSIONS 

       Stratigraphy across the site shows layered structure of the 

sediments beneath the road and bridge alignments. The 

penetration resistance profiles with depth gives an indication of 

the relative strengths of the respective soil layers. Using the CPT 

data, undrained strength and bearing pressure values were 

derived along with the California Bearing Ratio (CBR) and this 

is limited to the near surface silty clay soil since the induced 

traffic load would hardly extend beyond it.  

       Ultimate Pile capacity for axial loading was estimated for 

driven, single, straight-shafted, close-ended, tubular steel pile 

300mm, 450mm and 600mm diameter at 15m depth, using 

combined results of the laboratory tests on soil sample and the 

blow counts from standard penetration tests in the prediction of 

the ultimate axial pile capacity. 

       Given the appropriate design thickness of sub-base, base, 

and pavement as determined by the CBR design values for each 

of the materials, there is no doubt that the road will last for the 

normal duration of such flexible pavement. 
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Table 1: Average Properties for soil under 2m below ground level 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Cohesive Soil Index Properties 

 

BH No. Depth (m) Moisture Liquid Plastic Plasticity Liquidity % Fines Activity Compressibility Swell Coeff of

Content (%) Limit (%) Limit (%) Index (%) Index <2microns (Ac) (Cc) Potential Earth Pressure (Ko)

1 0.75 27.1 47 19.9 27.1 0.27 30 0.90 0.333 6.77 0.55

3 0.75 25.5 47.8 24.3 23.5 0.05 38 0.62 0.3402 4.78 0.54

1.5 21.5 53 18 35 0.10 42 0.83 0.387 12.65 0.59

5.25 33.7 58 20.4 37.6 0.35 38.5 0.98 0.432 15.06 0.60
 

 

Table 3: Strength Related Soil Properties 

BH No. Depth (m) Moisture Bulk Unit Dry Unit Undrained Ang. Of Friction Coeff of Shear Strength Strength

Content (%) Wt (kN/m
3
) Wt (kN/m

3
) Cohesion (kPa) (Deg.) Earth Pressure (Ko) Modulus (Es) MPa Torvane ((kPa) Pocket Pen ((kPa)

1 0.75 27.1 18.3 14.40 25 3 0.90 18.75 26.5 24

3 0.75 25.5 16.2 12.91 15 2.8 0.90 11.25 26 25

1.5 21.5 17.4 14.32 37 6 0.85 27.75 29.4 30

5.25 33.7 15.6 11.67 34 5 0.86 25.5 33.4 32
 

 

 

Auger 

Boring 

Ultimate 

Bearing Capacity 

(kN/m
2
) 

Allowable 

Bearing Capacity 

(kN/m
2
) 

Coefficient of Sub-

grade Reaction 

(kN/m
3
) 

Max. Dry 

Density 

(kg/m
3
) 

Optimum 

Moisture 

(%) 

 

CBR 

Unsoaked Soaked 

AG-BH1 236.5 78.8 9458 1.59 19 8 3 

AG-BH2 182.3 60.8 7292 1.615 18 9.5 4.2 

AG-BH3 173.8 57.9 6950 1.59 19.2 8.5 3.5 

AG-BH4 159.5 53.2 6380 1.51 20.2 8.7 3.6 

AG-BH5 145.3 48.0 5810 1.59 20.7 10 4 
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Table 4: Dynamic soil Properties 

 

BH No. Depth (m) SPT(N) Ncor Shear Bulk Unit Relative Ang. Of Friction Dynamic Coeff of Shear

Velocity (m/s) Wt (kN/m
3
) Density (Dr) (Deg.) Modulus (G') Earth Pressure (Ko) Modulus (Es) kPa

1 4.5 8 5 138.23 16.76 30.62 29.80 36.30 0.45 4950.0
6 9 5 143.37 16.69 31.24 30.39 39.05 0.44 5100.0

7.5 26 16 199.20 17.72 49.20 37.66 75.39 0.34 7650.0
9 29 17 206.06 17.72 50.62 38.65 80.67 0.33 8100.0
12 27 16 201.54 17.43 47.41 38.00 77.18 0.33 7800.0
15 29 17 206.06 17.36 47.72 38.65 80.67 0.33 8100.0
18 25 15 196.79 17.07 43.70 37.32 73.58 0.34 7500.0
21 28 17 203.83 17.08 45.19 38.33 78.94 0.33 7950.0
24 32 19 212.44 17.14 47.27 39.60 85.75 0.31 8550.0
27 32 19 212.44 17.06 46.63 39.60 85.75 0.31 8550.0
30 34 20 216.47 17.05 47.35 40.20 89.04 0.30 8850.0

2 1.5 27 16 201.54 18.89 60.26 38.00 77.18 0.33 7800.0
3 35 21 218.43 18.69 62.56 40.49 90.65 0.30 9000.0

4.5 32 19 212.44 18.31 57.33 39.60 85.75 0.31 8550.0
6 31 19 210.36 18.07 54.66 39.29 84.08 0.32 8400.0

9 24 14 194.32 17.50 46.46 36.97 71.74 0.35 7350.0
12 28 17 203.83 17.48 48.19 38.33 78.94 0.33 7950.0
15 40 24 227.66 17.72 55.19 41.91 98.47 0.28 9750.0
18 40 24 227.66 17.59 54.05 41.91 98.47 0.28 9750.0
21 33 20 214.48 17.27 48.67 39.90 87.40 0.31 8700.0
24 39 23 225.88 17.36 51.69 41.63 96.94 0.29 9600.0
27 38 23 224.07 17.25 50.40 41.35 95.39 0.29 9450.0
30 41 25 229.41 17.26 51.53 42.18 99.99 0.28 9900.0

3 7.5 8 5 138.23 16.40 28.87 29.80 36.30 0.45 4950.0
9 19 11 180.74 17.24 41.80 35.10 62.07 0.38 6600.0

10.5 28 17 203.83 17.57 48.94 38.33 78.94 0.33 7950.0
12 22 13 189.15 17.21 43.21 36.25 67.97 0.36 7050.0

14.25 20 12 183.64 16.98 40.58 35.49 64.07 0.37 6750.0
16.5 21 13 186.44 16.93 40.79 35.87 66.04 0.36 6900.0
19.5 25 15 196.79 17.01 43.30 37.32 73.58 0.34 7500.0
22.5 22 13 189.15 16.77 40.20 36.25 67.97 0.36 7050.0
25.5 28 17 203.83 16.95 44.19 38.33 78.94 0.33 7950.0
28.5 30 18 208.23 16.95 45.01 38.97 82.39 0.32 8250.0

30 30 18 208.23 16.91 44.74 38.97 82.39 0.32 8250.0  
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Table 4: Dynamic soil Properties Cont’d 

BH No. Depth (m) SPT(N) Ncor Shear Bulk Unit Relative Ang. Of Friction Dynamic Coeff of Shear

Velocity (m/s) Wt (kN/m
3
) Density (Dr) (Deg.) Modulus (G') Earth Pressure (Ko) Modulus (Es) kPa

4 1.5 20 12 183.64 18.55 52.60 35.49 64.07 0.37 6750.0

3 26 16 199.20 18.36 54.68 37.66 75.39 0.34 7650.0

4.5 30 18 208.23 18.24 55.68 38.97 82.39 0.32 8250.0

6 34 20 216.47 18.18 57.00 40.20 89.04 0.30 8850.0

7.5 25 15 196.79 17.68 48.33 37.32 73.58 0.34 7500.0

9 24 14 194.32 17.50 46.46 36.97 71.74 0.35 7350.0

12 28 17 203.83 17.48 48.19 38.33 78.94 0.33 7950.0

15 37 22 222.22 17.63 53.28 41.07 93.83 0.29 9300.0

18 35 21 218.43 17.44 50.88 40.49 90.65 0.30 9000.0

21 33 20 214.48 17.27 48.67 39.90 87.40 0.31 8700.0

24 32 19 212.44 17.14 47.27 39.60 85.75 0.31 8550.0

27 34 20 216.47 17.13 47.93 40.20 89.04 0.30 8850.0

30 38 23 224.07 17.18 49.79 41.35 95.39 0.29 9450.0

5 1.5 17 10 174.62 18.37 48.87 34.28 57.93 0.39 6300.0

3 19 11 180.74 18.01 47.45 35.10 62.07 0.38 6600.0

4.5 30 18 208.23 18.24 55.68 38.97 82.39 0.32 8250.0

6 12 7 156.74 17.01 35.58 32.00 46.68 0.42 5550.0

7.5 14 8 164.42 17.03 37.18 32.96 51.36 0.41 5850.0

9 17 10 174.62 17.12 39.75 34.28 57.93 0.39 6300.0

12 12 7 156.74 16.53 32.86 32.00 46.68 0.42 5550.0

15 35 21 218.43 17.57 51.96 40.49 90.65 0.30 9000.0

18 33 20 214.48 17.38 49.54 39.90 87.40 0.31 8700.0

21 30 18 208.23 17.16 46.62 38.97 82.39 0.32 8250.0

24 33 20 214.48 17.17 47.93 39.90 87.40 0.31 8700.0

27 36 22 220.34 17.19 49.18 40.78 92.25 0.30 9150.0

30 32 19 212.44 16.98 46.07 39.60 85.75 0.31 8550.0  
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PLASTICITY CHART SHOWING CASAGRANDE SOIL CLASSIFICATION 

BY ATTERBERG LIMITS
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Figure 4: Soil Classification by Atterberg Limits 
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Abstract- A comparative evaluation of the antidiabetic and 

hypoglycaemic potential of the extracts from different plant parts 

of Musa paradisiaca (MP) was carried out in vitro. MP extracts 

were prepared sequentially with methanol, chloroform and 

petroleum ether.  A comparison was made between the action of 

extracts from different parts. Different concentrations of each 

extract were made by using phosphate buffer and subjected to α-

amylase and α-glucosidase inhibitory assays using maltose and 

2-Chloro-4-Nitrophenyl-α-Maltotrioside as substrates 

respectively. Using this method, the percentage of α-amylase 

inhibitory activities of each extract were calculated. The enzymes 

were extracted from the sheep intestines. The absorbencies ware 

read at 595 nm and 405nm respectively using spectrophotometer. 

Methanol extracts were found to show higher inhibition. It was 

found that fruit and stem extract showed high rate of inhibition. 

At 100 μg/ml concentration of the stem extract a high of 83% 

inhibition of α-amylase was recorded. A high of 80% inhibition 

was recorded for α-glucosidase activity when 100 μg/ml of stem 

extrats were used. Leaf and flower extracts were also good in the 

inhibition of both the enzymes but the rate of inhibition was vey 

less and at 100 μg/ml concentration the rate of inhibition was 

18%. The results conclusively provide proof that MP extracts are 

andidiabetic by being hypoglycaemic. The results strongly 

recommend the use of banana extracts in the control and the 

treatment of type-2 diabetic mellitus. 

 

Index Terms- Musa paradisiaca, antidiabetic, diabetic mellitus, 

hypoglycaemic 

 

I. INTRODUCTION 

iabetes is a serious metabolic disorder affecting the 

metabolism of not only carbohydrate but also protein and 

fat. A number of studies have shown that diabetes mellitus is 

associated with oxidative stress, leading to an increased 

production of reactive oxygen species. It is a metabolic disease 

characterized by hyperglycemia and disturbances in fat and 

protein metabolism that results from defects in both insulin 

secretion and/or insulin action (Teixeira et al, 2000). Type 2 is 

more associated with an adulthood and elderly people, which are 

mainly due to insulin resistance or abnormal insulin secretion. 

The exact causes of pancreatic failure and insulin resistance not 

clearly known, but they are associated with disease state, 

environmental impact and food habit. Diabetic patients are more 

susceptible to various type of infections such as skin diseases and 

carbuncles (Warjeet Singh, 2011).  The prevalence of diabetes 

mellitus is increasing worldwide, associated with the aging 

population and the epidemiological transition (Yusuf, et al, 

2001). It is estimated that by 2030, 366 million individuals will 

be affected by the disease worldwide, being 11.3 million living in 

Brazil where this would represent an increase of almost three 

times the number of individuals with the disease today (Wild et 

al, 2000). India accounts for the largest number of people (50.8 

million) suffering from diabetes in the world, followed by China 

(43.2 million) and the United States (26.8 million). This is based 

the figures released by the International Diabetes Federation 

(IDF). The onset and progression of long-term complications in 

diabetes mellitus appear to be related to the degree of 

hyperglycemia and the overall metabolic control. It is highly 

beneficial to identify the traditional herbal drugs which might be 

useful in controlling  diabetes and play a role preventing or 

mitigating cellular damages related to diabetes. It is advisable to 

use plant based inhibitors of α-amylase and α-glucosidase 

enzymes that participate in the breakdown of polysaccharides 

into disaccharides and monosaccharides in the intestine. Which 

in turn lead to hyperglycemia, one of the major complication of 

type-2 diabetic mellitus. It has been shown that activity of 

pancreatic α-amylase in the small intestine correlates to an 

increase in postprandial glucose levels, the control of which is 

therefore an important aspect in treatment of type-2 diabetes 

(Kim, et al, 2005 and Matsui et al, 1996). Inhibitors of pancreatic 

α-amylase delay carbohydrate digestion causing a reduction in 

the rate of glucose absorption and lowering the postprandial 

serum glucose levels. Pancreatic α-amylase is a key enzyme in 

the digestive system and catalyses the initial step in hydrolysis of 

starch to a mixture of smaller oligosaccharides consisting of 

maltose, maltotriose, and a number of α-(l-6) and α-(1-4) 

oligoglucans. These are then acted on by alpha glucosidases and 

further degraded to glucose that on absorption enters the blood 

stream. Plantains are a good source of vitamin A (carotene),  

vitamin B complex (thiamin b, niacin riboflavin and B6) and  

vitamin C (ascorbic acid). Musa paradisiaca (Musaceae) is 

widely distributed throughout the tropical regions. It is a plantain 

and a tall herb with aerial pseudostem dying after flowering. 

Fruits are produced several clusters and are golden yellow colour 

on ripening. Plantains provide a better source  of vitamin A than 

most other staples (Aurand, 1987). Plantain is employed in the 

folklore management of  diseases such as diabetes, ulcer and 

wound healing due to  its hypoglycaemic, anti-ulcerogenic and 

analgesic  properties (Bischoff, 1994). Earlier report on the role 

of green plantain products in the control of hyperglycaemia  had 

been discussed  (Oboh and Erema, 20 10, Willet et al., 2002). 

The stem juices of Musa paradisiaca have been used in treatment 

D  
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of diabetes mellitus as claimed in literature (Vedamurthy et al, 

1997). Hence the present study was focused on investigating the 

antidiabetic potential of plantain. The study was also aimed at 

investigating the exact part the plant which is having high 

potential in controlling diabetes. These studies will provide a 

more in depth picture on the potential of this interesting 

traditional and widely consumed tropical fruit. 

 

II. MATERIALS AND METHODS 

        Preparation of plant extract: Plantain variety of Musa 

paradisiaca (MP) which is a commercially cultivated was used 

in the present study. The plant materials (Fig.1) were procured 

from the local growers. Extraction was carried using flowers, 

leaves, pseudostems and unripe fruits. The samples were minced 

into fine paste using manual grinder sterilized with  77% ethanol. 

The extraction was done  using soxhlet extraction method as 

described in  AOAC (1980). Extraction set-up  left for twelve 

hours after which the extract  was recovered by using different 

solvents such as, chloroform, methanol and petroleum ether 

separately. The extracts were glass evaporated  by rotary 

evaporator and a thick paste was obtained as homogenate It was  

used as the sample.  

 

  
 

Fig-1: Musa paradisiaca flowering and pseudostem used in the experiment 

 

        Preparation of enzymes: Small intestines of sheep were 

procured from the local market freshly and stored in cold 

condition. The fresh intestine was cut into small pieces and 

macerated in chill conditions using phosphate buffer and then 

finely grinded into smooth paste (homogenate). The paste was 

centrifuged in refrigerated centrifuge at 10,000rpm. The clear 

solution obtained as the supernatant was used as the source of α-

amylase and α-glucosidase.  

 

Inhibition of α-amylase: 

        The fresh intestine was cut into small pieces and macerated 

in chill conditions using phosphate buffer and then finely grinded 

it into smooth homogenate. The homogenate prepared from small 

intestine of sheep was used as enzyme source. Final volume of 

supernatant was maintained to 20% (w/v). Here, 40 μl tissue 

homogenate was mixed with 80 μl of test standard plant extract 

and incubated for 15 min at 37°C. Then, 280 μl maltose (37 mM) 

was added as the substrate for the enzymatic activity. The 

reaction mixture was incubated for 30 min. ultimately, the 

enzymatic reaction was stopped by putting the tubes in boiling 

water for 10 min. Later, the tubes were centrifuged and glucose 

concentration was assessed in the supernatant by glucose 

oxidase/presence of peroxidase method based kit. Readings (OD) 

were taken in the spectrophotometer. Standard 

spectrophotometric assay method with slight modification 

(Kajaria, et al, 2011) was used. The absorbencies were read at 

595 to record the rate of inhibition of α-amylase.  

 

Inhibition of α-glucosidase: 

        Readings (OD) were taken in the spectrophotometer. 

Standard spectrophotometric assay method (Kumar et al, 2011) 

was used by slightly modifying the original procedure. The 90 μl 

of homogenate-supernatant was mixed with 180 μl of 40 mM 

phosphate buffer (pH 6.9), plant extract, and positive control of 

various concentrations and incubated at 37°C for 15 min. To this 

reaction mixture, 360 μl of substrate, 2-Chloro-4-Nitrophenyl-α-

Maltotrioside (CNPG 3- 0.5 mg/ml) was added, mixed and for 

incubated 37°C for 10 min. Finally, absorbance was measured at 

405 nm against blank in spectrophotometer. A control reaction 

was carried out without the test sample.The enzyme inhibitory 

rates of samples were calculated as follows:  

 

 
 

III. RESULTS 

        There are a number of plants that show antidiabetic property 

but in this study MP was used mainly because it is widely 
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consumed as a vegetable in tropical regions. MP extracts were 

prepared sequentially with methanol, chloroform and petroleum 

ether. Out of these four extracts only the methanol extracts 

obtained through were found to give good rate of inhibition. 

Hence all the further studies and analyses were carried out using 

only the methanol extracts. Four different MP extracts were 

tested for the inhibition of the α-amylase (Table-1, Figs-2 and 4) 

and α-glucosidase (Table-2, Figs-3 and 5) enzymes. 10 μg/ml to 

100 μg/ml range of MP extracts were only used for final analysis 

as after 100 μg/ml concentration there was decline in the 

inhibition rate. It was found that fruit and stem extract showed 

high rate of inhibition. At 100 μg/ml concentration of the stem 

extract a high of 83% inhibition of α-amylase was recorded. A 

high of 80% inhibition was recorded for α-glucosidase activity 

when 100 μg/ml of stem extrats were used. Leaf and flower 

extracts were also good in the inhibition of both the enzymes but 

the rate of inhibition was very less. At 100 μg/ml concentration 

the rate of inhibition was 18%. The results conclusively proved 

that MP extracts are andidiabetic by being hypoglycaemic. 

 

 10 
μg/ml 

20 
μg/ml 

30 
μg/ml 

40 
μg/ml 

50 
μg/ml 

60 
μg/ml 

70 
μg/ml 

80 μg/ml 90 
μg/ml 

100 
μg/ml 

STEM 2 8 24 34 45 62 71 73 81 83 

FRUIT 1 9 27 45 53 60 68 72 74 76 

LEAF 0 0 05 09 15 16 16 17 18 18 

FLOWER 0 0 0 0 7 9 12 12 13 14 

 

Table-1: Percentage of inhibition by MP extracts. Different concentrations of methanol extracts were used to inhibit the 

activity of α-amylase enzyme obtained from the small intestine of sheep. 

 

 10 
μg/ml 

20 
μg/ml 

30 
μg/ml 

40 
μg/ml 

50 
μg/ml 

60 
μg/ml 

70 
μg/ml 

80 μg/ml 90 
μg/ml 

100 
μg/ml 

STEM 0 8 14 24 33 52 61 64 79 80 

FRUIT 0 6 18 35 43 46 58 62 68 69 

LEAF 0 0 0 5 11 13 19 19 21 21 

FLOWER 0 0 0 0 3 7 8 12 12 13 

 

Table-2: Percentage of inhibition by MP extracts. Different  concentrations  of methanol extracts were used to inhibit the 

activity of α-glucosidase enzyme obtained from the small intestine of sheep. 

 

IV. DISCUSSION 

        Diabetes mellitus, a common heterogeneous metabolic 

syndrome, is prevalent throughout the world and has been 

projected to become one of the world's main disablers and killers 

within the next 25 years. Blood glucose level, urine sugar and 

body weight have been commonly measured to monitor the 

glycemic control mechanism. Several authors reported 

flavonoids, sterols, alkaloids and polyphenols as bioactive 

antidiabetic principles (Ojewole and Adewunmi, 2003). The 

result of phytochemical screening on the stem juice of M. 

paradisiaca reveals that the extract contained various 

pharmacologically active compounds such as tannins and 

alkaloids. There are several studies reported positive correlation 

between phenolic content of plants and their respective 

antidiabetic activities (Anam et al, 2009 and Momo et al, 2009). 

Currently available oral therapies for treatment of diabetes 

mellitus are sulfonylureas, biguanides, α-glucosidase inhibitors, 

and glinides, which can be used alone or combined with other 

drugs to achieve better effect. Many of these oral antidiabetic 

agents have a number of serious adverse effects, thus, the 

management of diabetes without any side effects is still a 

challenge (Sharma et al, 2009). Plants like Musa paradisiaca 

containing natural antioxidants such as tannins, flavonoids, 

vitamin C and E can preserve β-cell function and prevent 

diabetes induced ROS formation. Polyphenols, which are 

classified into many groups such as flavonoids, tannins and 

stilbenes, have been known as health-beneficial properties, which 

include free radical scavenging, inhibition of hydrolytic and 

oxidative enzymes, anti-inflammatory action and 

antidiabetogenic potentiality. Natural anti-diabetic drugs from 

medicinal plants, are the other available therapy for the treatment 

of diabetse mellitus due to their well-known biological activity. 

Substances extracted from fruiting bodies, cultured mycelia, and 

culture media have exhibited promising in vitro and in vivo 

biological activity including anti-diabetes (Lu et al, 2010). The 

ethnobotanical information reports a huge number of plants that 

may possess anti-diabetic potential, of which Momordica 

charantia (M. charantia), Pterocarpus marsupium (P. 

marsupium), and Trigonella foenum (T. foenum) greacum have 

been reported to be beneficial for treatment of type 2 diabetes. 

Herbal treatments for diabetes have been used in patients with 

insulin dependent and non-insulin dependent diabetes, diabetic 

retinopathy, diabetic neuropathy etc. The families of plants with 

the most potent hypoglycaemic effects include Leguminoseae, 

Lamiaceae, Liliaceae, Cucurbitaceae, Asteraceae, Moraceae, 

Rosaceae, Euphorbiaceae and Araliaceae (Bnouham  et al, 2006). 

This indicates that there are many plants that can be used as drug 

to control diabetes. Moreover it is good to use the plant product 

than the synthetic drugs which will have severe side effects. 

There are a number of plants that show antidiabetic property but 

in this study MP was used mainly because it is widely consumed 
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as a vegetable in tropical regions.  In the current investigation we 

found that some parts of plantain, like fruit and stem were 

extremely good in inhibiting the enzymes. They showed 80% 

inhibition at certain concentrations. Thus these finding support 

the fact that   Musa paradisiacal is a source of potential drug 

against diabetes. This is the reason probably in India traditionally 

people have been eating food on plantain leaf. Our results show 

that the all most all part of the plantain were successful in 

inhibiting the two most important intestinal enzymes that 

regulate blood sugar level.  

 

  

 
 

 

Figs. 2,3,4,5: Percentage of inhibition by MP extracts. Different concentrations of methanol extracts were used to inhibit the 

activity of enzymes obtained from the small intestine of sheep. Fig-2 and 4 indicate the inhibition of α-amylase and Fig-3 and 5 

indicate the inhibition of α Glucosidase. 
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Abstract- BACKGROUND: Colle’s fracture is a very common 

extra-articular fracture that occurs as the result of a fall on out 

stretched hand (FOOSH). Although Colle’s fractures are 

commonly seen in all age groups and demographics, they are 

particularly common in osteoporotic individuals and as such are 

more frequently seen in elderly women. Some complications are 

associated with injury itself. The complications such as persistent 

neuropathy of median nerve, ulnar nerve or radial nerve, mal-

united fracture and post traumatic stiffness have been reported in 

1 out of 3 patients. Rehabilitation of fractures is a very important 

thing because of the limitations produced by improper 

management can lead to stiffness, deformity and limitation of 

functions. 

OBJECTIVE: The purpose of the study was to find out the 

effects of Maitland’s mobilization with Neuro-Muscular 

Electrical Stimulation (NMES) on pain and hand grip strength in 

patients with post Colle’s fracture stiffness. 

DESIGN: Pre- test and Post- test experimental study design 

SETTING: Outpatient Department of Physiotherapy, K.G 

Hospital, Coimbatore, India. 

SAMPLE: Simple random sampling method: Total of 30 

patients, 15 in each group 

INTERVENTION: Fourteen sessions of Maitland’s 

mobilizations were undergone by the subjects, one session stood 

for the duration of 30 minutes. Following the mobilization 

session the Neuro-Muscular Electrical Stimulation (NMES) was 

given to both flexors and extensors group of muscles. 10 to 15 

muscle contractions for both muscle groups were given twice 

daily and treatment was given 5 days a week for 5 weeks. The 

studies were conducted over 8 weeks. 

MEASUREMENTS: Primary outcomes were pain and Hand 

grip strength, Pain was assessed using Visual Analogue Scale, 

where as Hand grip strength was assessed using Hand Grip 

Dynamometer. 

CONCLUSION: Thus the study concluded that Maitland’s 

mobilization technique with Neuromuscular Electrical 

Stimulation helps in reducing Pain and improves Hand Grip 

strength in patients with post Colle’s fracture stiffness.    

 

Index Terms- Colle’s Fracture, Stiffness, Mobilization, NMES, 

Pain, Hand Grip Strength 

I. INTRODUCTION 

and plays an important role in defining the level of skill in 

our activities and in our level of social expression and 

integration. There are many causes which bring about the 

dysfunction of the hand. The distal radius fracture is one of the 

leading skeletal injuries
1
. The fracture of distal radius is 

otherwise known as ‘Colle’s fracture’ which was named after 

Abraham Colle’s in 1814. 

       Colle’s fracture is a very common extra-articular fracture 

that occurs as the result of a fall on out stretched hand (FOOSH). 

Although Colle’s fractures are commonly seen in all age groups 

and demographics, they are particularly common in osteoporotic 

individuals and as such are more frequently seen in elderly 

women 
2
. The relationship between Colle’s fractures and 

osteoporosis is strong enough that, if an elderly male present 

with this fracture, he should be investigated for osteoporosis, as 

he is at increased risk of hip fractures
3
.  

       The incidence of Colle’s fracture is 7.3 and 1.7 per 

1000/year in women and men respectively. In women whose 

menopause is delayed above the age of 50 years, there is a 

modest increased risk [HR 1.5 (Range 1.1-2.0)]. Walking 

regularly in that particular group will also elevate the risk [HR 

1.6(1.2-2.2)].
2,4,5

 

       A recent multi-centre study in the western country of 

patients aged 35 years and above with Colle’s fracture reported 

an annual incidence of 9/10,000 in men and 37/10,000 in 

women
2, 3

. Colle’s fracture has an increasing prevalence with 

age. This constitutes 60% of fracture of radius
6
. Fractures of the 

distal radius may lead to severe pain and functional limitations. 

       Patients usually presents with history of an injury and 

localized pain, deformity and swelling also noticed. Numbness of 

the hand can occur. On examination, deformity, tenderness and 

also loss of wrist motions are seen. Confirmation is done by X-

ray investigation which includes assessment of lateral auricular 

angle (normal=11˚, tilted to volar aspect), radius length and 

auricular surface. 

        “Stiffness” may be due to the soft tissue injury, articular 

surfaces damage or even prolonged immobilization during the 

management of fracture. Watson Jones stated that, “Fracture is a 

soft tissue injury which involves the bone”. FRACTURE 

H 
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DISEASE is defined as the stiffness and weakness following the 

fracture
7, 8

.  

       Distal radial fracture is mostly treated on outpatient basis. 

Around 20% 0f patients especially the older people require 

hospitalization after the fracture
9
. And the medical management 

of the fracture includes splinting, padding and plaster cast. 

Fractures that are displaced minimally can be treated with non-

operative procedure. But the displaced one are treated with 

percutaneous pinning or external fixation or closed reduction and 

manipulation or plaster of Paris but if it is intra-articular fracture, 

it is treated with open reduction and internal fixation
10,11

. Most 

important role is played by the Physiotherapy to prevent the post-

operative complications. The complications such as persistent 

neuropathy of median nerve, ulnar nerve or radial nerve and mal-

united fracture have been reported in 1 out of 3 patients
12-14

. 

       Some complications are associated with injury itself. If there 

is a displacement of fracture and soft tissue injuries, it may 

compromise blood vessels and nerves, along with median nerve 

dysfunction which is being the most common complication
15-17

. 

Late complications; such as mid-carpal instability and post-

traumatic arthritis, which will occur several months or years after 

the injury
18-19

. Main complications include stiffness, pain, and 

reduction in the range of motion and reduced muscle power etc. 

       Physiotherapy mainly aimed at regaining range of motion, 

reducing pain and improving functional outcomes which often 

follow the removal of plaster or fixation. Physiotherapy 

treatments include proper advice and education to protect 

fracture, oedema control, preservation of normal skin condition 

and a gradual increase in activity. In order to improve ROM, 

strength and stability, passive, active and resisted exercises can 

be used. Passive joint mobilization techniques help to restore 

functional range of pain free active motion. Many 

physiotherapeutic interventions are done which includes 

Electrotherapy and Exercise therapy programmes which include 

isometric exercises, active range of motion and intrinsic hand 

muscle exercises
20

. 

       Maitland’s technique includes application of pressure and 

accessory oscillator movements to treat stiffness of mechanical in 

nature. The aim is to restore the motion. This technique includes 

5 levels of grades. According to Maitland’s concept, there will be 

activation of different mechanoreceptors
21

. Out of this grade I 

and II are appropriate when there is pain before restriction of 

movement is experienced where as III and IV are appropriate 

when resistance to movement is encountered before pain
22-24

. 

       Neuromuscular electrical stimulation (NMES) is one of the 

effective techniques to strengthen the muscle following 

musculoskeletal injury or surgery
27

. Neuromuscular electrical 

stimulation (NMES) were used for many years by physical 

therapists for the treatment of atrophy in denervated muscle and 

also to improve or maintain the muscular strength in immobilized 

muscle followed by surgery
28-29

 

 

II. MATERIALS AND METHODS 

       The study was conducted in K.G Hospital, Coimbatore, 

Tamilnadu both inpatient and outpatient Physiotherapy 

department after approval from the institutional ethical 

committee. A clear explanation about the study was given to all 

the patients and they were included following suitable inclusion 

and exclusion criteria. Subjects who were included in the study 

had age group between 35 -65 years irrelevant of their side and 

sex, with radiological diagnosis of post Colle’s fractures 

Stiffness more than 8 weeks duration. Osteopenia, Sundecks’ 

atrophy, Other fracture in ipsilateral limb, Congenital deformity 

of the hand or forearm, Neuromuscular injuries, Arthritis of the 

wrist, Previous Colle’s fracture, Un co-operative patient, Patient 

with cardiac and renal dysfunction were excluded from the study. 

30 subjects with, Post Colles’s fracture Stiffness was selected by 

simple random sampling method. A computer generated 

randomized table of numbers were created prior to the beginning 

of the study and was utilized to determine the randomization 

scheme. Assessment was done with Hand Dynamometer for hand 

grip and Visual analogue scale for pain. A consent letter was 

obtained from each subject and then subjects were divided into 2 

groups, with15 subjects in each group. 

 

       Group A: They received treatment of Maitland’s 

mobilization with NMES as follows: 

       15 subjects received Moist Heat Therapy (MHT) for 15 

minutes. Then Maitland’s mobilization techniques (Grade I and 

II) in the first week of the treatment followed by (Grade III and 

IV) for the second week. The mobilization session lasted for 

three days per week in the first 2 weeks and two days per week in 

subsequent four week. A total of 14 mobilization sessions were 

underwent by the subjects, one session stood for the duration of 

30 minutes.  

       Following the mobilization session, the neuromuscular 

Electrical Stimulation (NMES) was given to both flexors and 

extensors group of muscles. The following parameters were used 

in NMES to stimulate the muscles with the Pulse Width of 300µs 

and Pulse frequency of 30pps. 

       About the Electrode fixation, one electrode was placed on 

the proximal 1/3 of the forearm over flexor muscles belly and 

other electrode was placed centrally over the flexor tendon 

approximately 7cm proximal to the wrist crease. For the extensor 

group muscles the proximal electrode was placed on the 

proximal 1/3 of the forearm over extensor muscles belly and 

distal electrode was placed 5cm proximally to the wrist crease. 

10 to 15 muscle contractions for both muscle groups were given 

twice daily and treatment was given 5 days a week for 5 weeks. 

 

       Group B: They received treatment of Neuro Muscular 

Electrical Stimulation (NMES) alone as prescribed earlier in 

Group A. 

       Subjects in group B received Moist Heat Therapy (MHT) for 

15 minutes following MHT the Neuromuscular Electrical 

Stimulation (NMES) was given to both flexors and extensors 

group of muscles as prescribed earlier in Group A. Patients were 

encouraged not to seek any other kind of physical treatment 

during the 6 week period of this study. 

 

III. DATA ANALYSIS 

       The Independent variables were Maitland’s Mobilization 

Technique and Neuro Muscular Electrical Stimulation (NMES) 

and dependent variable were Hand Grip Strength and Pain. 

Analyses were performed using the SPSS statistical software 

package. Paired‘t’ test were used for the measurement of pre-test 
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and post-test values of group A and B. Unpaired ‘t’ test were 

used to compare the post-test values of Group B. probability 

values of less than 0.05 were considered significant. 

 

IV. RESULTS 

       Pain relieved was found better in Group A (Maitland 

Mobilization Technique and Neuro Muscular Electrical 

Stimulation) which was considered statistically significant with 

mean of 2.33 and S.D. of 0.61. Group B mean value is 4.27 with 

S.D. of 0.88. Paired ‘t’ test for Group A and B was 16.7 and 

19.2. Unpaired ‘t’ test was 6.95. 

       Grip strength in pre-test and post-test treatments of both the 

groups showed that Grip strength was significantly improved in 

Group A which was considered statistically significant with 

mean of 40.3 and S.D. of 0.67. Group B mean value was 18.03 

with 0.72. Paired ‘T’ test for Group A and Group B was 88.2 and 

28.4 respectively. Unpaired ‘T’ test values was 85.9. 

 

V. DISCUSSION AND CONCLUSION 

       The purpose of this study was to find out the effect of 

Maitland mobilization technique and Neuromuscular Electrical 

Stimulation on Pain and Grip strength in patient with Post 

Colle’s Fracture stiffness. A fracture of the distal radius is a 

common skeletal injury
1
 (Ark J and Jupiter JB et al., 1993). 

There is a steady rise in the incidence of wrist fractures in 

woman commencing at the age of 40yrs that level of after 65 

years of age and the peak is within 10 years post menopause
2,4

 

(O Neill et al., 2003). 
       The common mode of treatment for low trauma wrist 

fracture includes closed reduction followed by cast mobilization 

for up to 6 to 8 weeks, the frequency of management will provide 

challenge for both the surgeons and the therapist involved in this 

case, surgical immobilization of these fractures comprised of the 

use of open reduction with internal or external fixation for more 

complex injuries. The aim of Physiotherapeutic intervention after 

immobilization period distal radius fractures includes increasing 

the range of motion, strength and functional activity by using 

various modalities like Exercise, Passive mobilization, 

Electrotherapy, Splinting, soft tissue techniques and intervention 

to control swelling
24

 (Taylor NF et al., 1994). 

       All these interventions were commonly used in the 

rehabilitation of patients after distal radius fractures, to date there 

is only a limited number of studies evaluating their effectiveness. 

From the latest available literature, it is still unclear that the 

components of Physiotherapeutic intervention are effective for 

the patients with distal radius fracture after the immobilization 

period. In our study patients came to the physiotherapy 

rehabilitation program after the immobilization period, the hand 

stiffness occurs commonly after the fracture of the distal radius 

but it is not of great concern. So our study mainly focused on 

Post Colle’s fracture stiffness. 

       The Maitland mobilization technique was found to be 

effective for pain relief and there is a positional fault of the joint 

after an injury or strain which results in movement’s restriction 

or pain
24

 (Taylor N F et al., 1994). The reduction in joint 

mobility can often due to a mechanical block from inner structure 

with in a joint. Maitland concepts will produce a selective 

activation of different mechanoreceptors. Clinically the 

resistance due to spasm can be treated under mobilization or 

manipulation. This may be due to the stimulation of Type I and 

Type II mechano receptors
25

 (Mcphate M et al., 1997) 

       They have dynamic and static response to change in the 

pressure, and the cutaneous mechanoreceptors, project poly 

synoptically to fusimotor neuron pools with in the central 

nervous system which contributes to the continuous modulation 

of activity following all around the fusimotor muscle spindle 

loop systems. The exert reflexogenic influences on muscle tone 

with immediate pain reduction after manipulation owing to a 

reflex decrease of muscle spasm
26

 (Christopher et al., 1986). 

       The neuromuscular electrical stimulation helps to gain the 

muscle strength and helps in maintenance of muscle mass during 

prolonged periods of Immobilization
27

 (Synder- mackler L et 

al., 1997). The neuromuscular electrical stimulation can improve 

the strength and functional performance in individual muscle on 

strength training. The neuromuscular electrical stimulation 

(NMES) helps to prevent the fibrous restriction, joint 

contractures, decrease the pain to increase the sensory, visual and 

proprioceptive input
30

 (Singh and sonia et al., 2006).  

       Two mechanisms were suggested to explain the training 

effects with Neuromuscular Electrical Stimulation. The first 

mechanism suggested that augmentation of muscles strength with 

neuromuscular electrical stimulation. The second mechanism 

states that the muscle strengthening seen following 

neuromuscular electrical stimulation training results from a 

reversal voluntary recruitment order with selective augmentation 

of type II muscle fibres. This mechanism will increase the overall 

strength of muscle
31

 (Lake DA et al 1992). 

       This study mainly focused on finding out the combined 

effects of Maitland’s mobilization techniques with 

Neuromuscular Electrical Stimulation on Pain and Hand grip 

strength in patient with Colle’s Fracture stiffness. 

       Statistical data were analysed and found that the Maitland 

mobilization technique with neuromuscular electrical stimulation 

was very effective in reducing pain as well as improving the grip 

strength in patient with post colle’s fracture stiffness. 

       Based on these data, this study accepts alternate hypothesis 

and rejects null hypothesis. 

 

VI. CONCLUSION 

       Thus the study concluded that the Maitland mobilization 

technique with neuromuscular electrical stimulation was very 

effective in reducing pain as well as improving the grip strength 

in patient with post Colle’s fracture stiffness. 
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Abstract- Mobile Ad-hoc Network is a volatile infrastructure 

network. It is dynamic in nature i.e. it consists of movable nodes. 

Due to its changing topology it tends to get attacked by 

unauthorized access. Among various attacks routing attack is the 

one which causes severe damage to the network infrastructure. 

There exist a number of techniques and methodologies to 

overcome this problem but almost all these techniques 

concentrates on isolating the node at the instant it is being 

attacked which further ruins the network. In this paper, a filtering 

technique is proposed to reduce the permanent isolation of nodes. 

 

Index Terms- MANET, Routing attack, Intrusion response, 

OLSR protocol. 

 

I. INTRODUCTION 

ecure computing explains how the computer related 

resources are protected from unauthorized access. The main 

aim of secure computing is to provide data integrity, 

confidentiality, reliability and authentication. Using 

Cryptography, Secure networks, Antivirus software and 

Firewalls are some of the existing techniques for protecting the 

resources from being attacked or misused. Authentication is 

actually an assurance that the communicating entity is the one 

claimed.Information & Network penetrations do occur from 

outsiders &insiders in spite of having various security measures 

.There are two ways to attack computers. Gain physical access to 

machines and conduct physical attack; Attack by use of 

malicious software. The advantage of Security in network is that 

it helps to protect personal data of the computers communicating 

in the network. 

       The disadvantages include firewalls may be difficult to 

configure and sometimes incorrectly configured firewalls may 

block users from performing certain actions on the Internet. At 

times it makes the system slower than before. 

 

 
Figure 1.Secure Computing Architecture 

 

II. MANET 

       A Mobile Ad-hoc network is a wireless ad-hoc network 

which is used to exchange information. Each node is willing to 

forward data to other nodes.   In MANET a node may function as 

both host and a router. The control and management Operations 

are distributed among the terminals since there is no fixed 

network. It has multi-hop routing facility. i.e. packets can be 

delivered via one or more nodes. As the network change rapidly, 

the Mobile nodes dynamically establish routing among 

themselves and they form their own network. Due to the sharing 

of end-to-end path by several sessions it has fluctuating link 

capacity. The MANET nodes are mobile devices with less CPU 

processing capability. 

 

 
Figure 2. MANET Architecture 

S 
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       Some of the cons in using Mobile Ad-hoc Network are 

Routing, Security and Reliability, Quality of Service, 

Internetworking and Power Consumption. Among these the 

major issue is establishing security within the network. 

 

APPROACHES FOR PROTECTING MOBILE AD-HOC 

NETWORKS: 
       A. Reactive approach: Seeks to detect security threats and 

react accordingly. 

       B. Proactive approach: Attempts to prevent an attacker 

from launching attacks through various cryptographic techniques 

with the help of a protocol misbehaving nodes can be identified 

and make them unable to interfere with routing. Some of the 

schemes are neighbor-monitoring, trust-building, and cluster-

based voting schemes which are used to detect and report the 

malicious activity in ad hoc networks. 

   

III. ROUTING ATTACK 

       Routing attack affects the routing in the network. This can be 

done by impersonation, modification, fabrication and replay. The 

following table represents the types of routing attack and the 

necessary measures to overcome it. 

       The following two incidents are one of the biggest security 

breach occurred because of incorrect routing messages being 

propagated across the Internet.  

 

a. YouTube blockage by Pakistan Telecom 

       In February 2008, Pakistan Telecom filtered access to 

YouTube, by sending new routing information via Border 

Gateway Protocol to PCCW, an ISP in Hong Kong that 

propagated the false routing information across the Internet.   

 

b. ICANN’s server attack 

       The Internet Corporation for Assigned Names and Numbers 

(ICANN) screwed up in November 2007 when it renumbered the 

DNS root server "L" that it operates. By May 2008, ICANN had 

all the fake L root servers turned off.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 1.Routing Attacks and Counter measures 

 

IV. PROPOSED WORK 

      To avoid the network partition due to isolation of malicious 

node, Extended Dempster Shafer mathematical theory and its 

associated properties are used. Following are the steps involved 

in the risk aware response mechanism. 

S.

N

O 

NAME 

OF 

THE 

ATTAC

K 

DESCRIPTIO

N 

COUNTER 

MEASURES 

1 Floodin

g attack 

Exhaust 

network 

resources, 

overall 

bandwidth, and 

individual 

nodes resources 

of 

computational 

and battery 

power 

Calculate rate of 

neighbors RREQs, block 

if they exceed threshold 

 2 Black 

hole 

attack 

Attacking node  

returns fake 

routing 

information, 

causing the 

source node to 

choice a route 

through it, the 

attacker can 

then misuse or 

drop messages 

as it sees fit. 

 

Introduce route 

confirmation requests 

CREQ and route 

confirmations reply 

CREP 

 

3 Link 

Withhol

d attack 

Attacker does 

not advertise a 

link to a 

specific node or 

group of nodes 

Nodes listen for the TC 

message from the MPR 

node they selected, if 

they do not hear one that 

MPR node is rated 

suspicious and additional 

MPR nodes are selected. 

 

4 Link 

Spoofin

g attack 

A attacking 

link advertises 

links to non-

neighbors, by 

faking links to 

the two-hop 

neighbors and 

can become 

one of its MPR 

nodes, and then 

manipulate 

traffic. 

 

Equip nodes with GPS 

and calculate whether 

two nodes could really 

have a link. 

 

5 Colludi

ng Mis-

relay 

attack 

Two colluding 

attackers 

modify or drop 

packets 

 

An acknowledgment 

system could detect this 

but will increase 

overhead. 
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      a. Evidence collection: In this step, Intrusion Detection 

System (IDS) gives an attack alert with a confidence value and 

then Routing Table Change Detector (RTCD) runs to figure out 

how many changes on routing table are caused by the attack. 

      b. Risk assessment: Alert confidence from IDS and the 

routing table changing information would be further considered 

as independent evidences for risk calculation and combined with 

the extended D-S theory. Risk of countermeasures is calculated 

as well during a risk assessment phase. Based on the risk of 

attacks and the risk of countermeasures, the entire risk of an 

attack could be figured out. 

      c. Decision making: The adaptive decision module provides 

a flexible response decision-making mechanism, which takes risk 

estimation and risk tolerance into account. To adjust temporary 

isolation level, a user can set different thresholds to fulfill her 

goal. 

      d. Intrusion response: With the output from risk assessment 

and decision-making module, the corresponding response 

actions, including routing table recovery and node isolation, are 

carried out to mitigate attack damages in a distributed manner. 

      e. Routing table recovery: 

Routing table recovery serves as the first response method after 

successful detection of attacks. The proactive routing protocols 

like OLSR is used since it periodically goes with routing control 

messages. It does not bring any additional overhead .Also, as 

long as the detection of attack is positive, this response causes no 

negative impacts on existing routing operations. 

 

V. CONCLUSION 

      This paper proposes the challenges of routing attack in 

MANET and the necessary measures needed to overcome the 

attack. Dempster Shafer theory and its properties are being 

employed for evidence collection. Further to minimize the 

isolation of nodes, filtering technique is applied. In future to 

avoid permanent isolation of nodes, Breadth First Search and 

Depth First Search techniques can be used by which alternative 

routes are determined. Based on several metrics, the performance 

and practicality of this approach is investigated and the 

experiment results clearly demonstrate the effectiveness and 

scalability of risk-aware approach 
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Abstract- This study investigated  first year first semester 

Psychology students’(2013) perceptions of the relevance of  

identity related domains at Great Zimbabwe University (Poly 

campus , Masvingo) (N=350). For this purpose a structured 

questionnaire consisting of 14 domain specific items was adapted 

from earlier studies by Alberts, Mbalo and Ackerman studies 

(2003). The study replicates Chimunhu (2011) study at 

University of Fort Hare. Most of the domains were regarded as 

overwhelmingly relevant by the respondents. My career was 

highly regarded at 93% “Very important” by the respondents 

whilst Friendship with members of the opposite sex was regarded 

of least importance by 47 % of the respondents. Gender and age 

variables are likely to affect Adolescents differently at different 

phases in this stage of identity development. The findings of this 

study suggest that there is no significant cross cultural variations 

between Zimbabwean and South African adolescence in the way 

the evaluate domains of identity formation.  An emphasis should 

be on the need to offer career counseling to the adolescence stage 

of development according to age and level of study.  

Significantly, the impact of the college setting and freshman 

status, with its liberating and peer influences has a bearing on the 

multidimensional aspects of adolescence identity. 

 

Index Terms- Adolescence, Fulcrum, Identity formation, 

Institutionalisation 

 

I. INTRODUCTION 

thnic identity is an important component of the self-concept 

and, like other aspects of identity, can be particularly salient 

during adolescence. This study situates the Zimbabwean context 

and adolescence at university. The first year of university life is a 

life changing event for most young people. Craig (1980) notes 

that these youths are segregated into peer (study) groups but still 

kept economically dependent on their parents. This period calls 

upon youths to respond collectively to their identity crises within 

a broader youth culture which may be ethnic based. The 

assumption is that the Zimbabwean adolescent university student 

is like no other university student elsewhere. The first year of 

college life ushers in a period of relative independence, adaptive 

changes and fosters decision making, following the relative 

independence that comes with leaving home, meeting new peers 

and choosing a career path. The late adolescent at university 

grapples with many identity issues in this tumultuous period of 

change and uncertainty. Youths who successfully cope with 

conflicting identities during adolescence emerge with a new 

sense of self acceptable to themselves and to others. Baron and 

Byrne (2010) put forward the idea that self identity is created and 

modified throughout life by interaction with other people. This 

notion is much akin  to Donald super’s life long career 

development process, with which it coincides at adolescence. 

The assumption is that college experiences stimulate older 

adolescents to change the way they perceive the world, which in 

turn influence the decisions and choices they make. 

      Hall, Lindsey and Campbell (1988) espouse Erikson as the 

first theorist to focus on ego identity formation in his 

psychosocial theory of development. There are according to 

Erikson, eight stages of man “and of these the fifth, that 

corresponding to adolescence, presents the most severe challenge 

to young people in their attempt to establish individual identity 

(Santrock, 1997).  Erikson described the characteristic crisis of 

adolescence as identity versus role confusion. Identity is the 

central theme of the stage of adolescence according to Erikson. 

Central to adolescence is the theme of transition from childhood 

to adulthood and therefore this stage provides the largest shift 

also in the way that children perceive themselves. Erikson stated 

that identity development proceeds by stages and he particularly 

focused on adolescent period because it offers the critical 

transition from childhood to adulthood. His notion of identity 

crisis refers to failure to resolve issues relating to vocation and 

ideology and failure to form a stable identity and a confusion of 

roles. 

      Marcia (1964, 1966) operationalised Erikson 

conceptualizations of identity. Papalia and  Olds (1998)  state 

that Marcia identified four  states of ego (self) development  or 

identity statuses which seem to be related to certain  aspects of 

personality. Marcia’s definition of identity is similar to one 

propounded by Erikson.  He, like Erikson, sees identity as an 

internal dynamic that enables one to interact with the 

environment in unique ways. Identity is a resolved attitude and 

although it is internal, it can be seen in action and awareness of 

uniqueness, similarity and measurement of own strength (Marcia, 

1966). Marcia also points out that identity is an existential 

position, a sociopolitical stance, an inner organization of needs 

and abilities and self perceptions (Shaffer 2006). He developed 

identity statuses as a methodological device to subject Erikson’s 

theoretical notions to empirical study.  Marcia in Adelson (1980) 

defines a crisis as a period in which the adolescent is choosing 

between meaningful alternatives. He identifies four identity 

statuses namely; identity achievement, identity foreclosures, 

identity moratoriums and identity diffusions. Marcia’s crisis is a 

period of conscious decision making and commitment as a 

personal investment in occupation or system of beliefs, according 

to Papalia and Olds (1998). In brief, identity achievement is a 

crisis leading to commitment, identity foreclosure is commitment 

without crisis, and identity moratorium is a crisis with no 

commitment while identity diffusion is no commitment and a no 

E 
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crisis state.  The establishment of identity in each identity 

domain involves its own crisis and movement through the 

identity statuses. It is double jeopardy for adolescence, which 

stage is described as a crises itself, to be ushered in an institution 

of “crises decision making” at the onset of university education. 

A prevailing youth culture and discourse at university campuses 

and beyond is expected to significantly shape adolescent 

reactions in unique and individualistic ways along gender and 

cultural variables. In general, identity formation involves the 

adolescent answering the question “Who am I?” in terms of a 

variety of aspects of life and levels of contexts and this particular 

research situates them at that point and taps in their evaluative 

responses. 

      Perry (1968) and Matteson(1978) state that the move away 

from home is a crisis inducing factor and the college years  

provide a period of limited societal disengagement  in an 

atmosphere that encourages commitment to post conventional 

values. It would also interest to find out how absence of family 

doctrine or distance away from it impacts on this group. Of 

particular concern is the influence of absence of everyday 

interaction with parents as opposed to everyday interaction in 

secondary students who stay at home.  The relative independence 

of university students would be a novel issue being grappled with 

by adolescents at this stage.  If Erickson is right in positing that 

adolescents are typified by his stress and distress notion, this 

group should produce significant study insights on how they 

evaluate identity domains at this stage in their lives. As 

Loevinger and Wessler (1970) put it, there are differentiated 

levels of “frameworks of meaning which one subjectively 

imposes on experience”. It is thus envisaged that adolescents 

have reached that ego development stage to be able to 

subjectively reflect on their experiences. Newman and Newman 

(1986) espouse that there is a significant relationship between 

overall identity development and Loevinger’s ego development. 

This leads to a postulate that the older an adolescent becomes the 

more identity development has taken place and subsequently the 

more reliable and different are their evaluations on life domains. 

      This early theoretical view of adolescence as the fulcrum of 

identity formation offered valid reason to embark on a quest to 

unravel and understand the intricate details that characterise the 

thinking and behaviour patterns in this developmental stage. The 

jinx of adolescnce or estrangements is manifest in the failure to 

form a stable identity or in confusion of roles and failure to 

evaluate the relative importance of life issues. There is need to 

gain an understanding of this developmental stage through 

focusing on world views or evaluations of  important life 

domains by late adolescents.  Yoder (2003) proposes that society 

consists of social roles which an actor organizes in a salience 

hierarchy through practical choice making of what he /she 

considers important. White and Klein (2008) further points out 

that the actor, in this case the adolescent, should take agency, 

invoking different roles and evaluating the salience to his identity 

vis- a- vis situational relevance. It is of particular importance to 

unravel how instituionalised late adolescence narrow their 

choices in this regard. 

      Marcia, as outlined in Adelson (1980), stated that identity is 

an internal structure. It is an evaluative process which is dynamic 

over time and is measurable as seen through observable 

responses. Current literature is being developed along finding the 

effects of this dynamism through studying changing human 

values, laws, psychosocial concerns, and unique personal skills 

and shortcomings. Chimunhu (2011) envisages that adolescence 

is the springboard of lifelong identity. Therefore, Use of identity 

domains as well as identity statuses should take root in research 

on identity as it is envisaged that domain questions go step 

further, giving adolescence the insight into the crises they need to 

solve, have solved before and will solve in the future. The need 

for comprehensive longitudinal studies on identity development 

is also being encouraged as much as cross validation and so is 

including both females and males in research samples. The 

current discourse in research is that identity differences for men 

and women should come out in research results and not by way 

of separate studies. 

 

II. RESEARCH ELABORATIONS 

      The 14 item questionnaire that was used in the Alberts, 

Mbalo and Ackermann (2003) study as developed from 

Ackermann (1990) study and adapted for the Chimunhu (2011) 

South African study was also adopted for use in the current 

study. Section A of the questionnaire consisted of biographical 

questions excluding the name of respondent. This was done to 

maintain the anonymity of the respondents. The nationality, age, 

gender, home language made up this section. Section B consisted 

of the various domain questions. The items included;  future 

career, my religious beliefs and convictions, moral values, 

leisure and recreational activities, friendships with members of 

the same sex peer group, friendships with members of the 

opposite sex, what kind of person I would want a permanent 

relationship with, how I should act as a husband or wife, sexual 

matters, how I should deal with community matters and how I 

should deal with persons of different cultures/ races in our 

African society. 

      The participating psychology students were requested to 

indicate how they perceive each of these domains at this point in 

their lives according to 3 levels of “Not important” “Fairly 

important” and “Very important”. These categories of responses 

were also defined as adopted form Alberts, Mbalo and 

Ackermann (2003) where they appeared as: 

 

      If an area is “Very important” to you at this stage, you 

would probably think about it more often, ask questions about it 

and or read about it and make decisions relating to it. 

      If any area is “Fairly important” to you at this stage, you 

would sometimes think about it, ask questions and or read about 

it and  make decisions relating to it.  

      If an area is “Not important” to you at this stage, you would 

probably seldom (or never) think about it, ask questions and or 

read about the area or deal with it. 

      The questionnaire was made available only in English, which 

is the official academic language used at the university. The 

presupposition was that this would be the common  language of 

all the students and circumvent the intricacies of translating and 

cross-translating the diverse languages existing in this setting. 

Simplicity of the questions was however ensured so that they 

would be understood easily even in this second language 

(English) for most of these students. The home language of each 

participant was however to be sought in the bio-data section that 
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formed “Section A” of the questionnaire preceding the major 

domain questions in “Section B”.  

      The investigation was conducted using university students. 

This is a group of individuals in late adolescence that can be 

found at the same place dealing with more or less similar issues, 

but hailing from relatively different backgrounds or cultures. The 

sample of students that took part in the study was drawn from the 

first year 2013 psychology class. The total number of students 

who filled in the questionnaire and constituted the sample was 

350 (N= 350). The research group consisted of various 

nationalities and languages inclusive of Shona and Ndebele and 

other unspecified local and foreign languages. The proportions of 

the nationality, gender and languages to be sampled was not to be 

predetermined and the proportions were to unfold on analysis of 

the answered questionnaires. The university sample typified this 

diversity ushered by tertiary educational settings. It was also 

important that the sample of late adolescents represented the 

current university generation that probably born after the 

attainment of independence in Zimbabwe and in essence maybe 

liberal minded based on the changes that have characterized the 

globalised discourse over their lifetime. 

      The Psychology Department was approached to enable the 

researcher to gain access to the lectures.  A meeting was held 

with the specific Psychology lecturers to inform them about the 

study and to seek their permission on use of part of their lecture 

time. Students were also briefed on the purpose of the study and 

the significance of their contribution by taking part in a research 

process representing both their age group and the institution. 

Students were informed that their consent to take part would be 

shown by completing the questionnaires distributed. The 

researcher read to them a set of instructions that also outlined the 

ethical considerations.  

      There were brief disruptions of formal classes as the 

researcher used a onetime session, creeping only fifteen minutes 

into one psychology first year lecture time. The declaration for 

confidentiality and the instructions were clearly stated in the 

questionnaire and in essence the responses remain anonymous as 

no names were required on the questionnaire. The presentation 

and the answering of the questionnaire was done  during one- 

time session for all respondents within college hours (during 

lecture time) and all students chosen were expected to complete 

fully the relatively easy questionnaire. For this reason Tutors 

were invited to help in the quick administration/dissemination of 

the questionnaire and its collection thereby the process was done 

in as minimum time as possible. The students were told that the 

study is to enhance psychological theoretical knowledge on how 

different areas of life are regarded or evaluated by first years at 

university and that for that purpose their contribution was very 

important. The questionnaire was designed to be easy and self 

explanatory and filling in required only that participants tick their 

responses on provides spaces. The instructions were read through 

with the participants and arising questions were dealt with and 

ambiguities clarified. 

      The data produced from the questionnaire was quantitative as 

it related to numbers in each race, age group, gender and home 

language and how these responded differently or similarly to the 

various domain questions. The data was commuted to 

frequencies for the 3 scales of how many chose very important, 

fairly important and not important for each domain question. The 

significance of the differences between the subgroups was 

therefore investigated by means of a Chi- square statistical 

analysis technique. The Chi-square is the appropriate 

psychological technique for distribution free testing (Haslam and 

McGarty, 2007).  Furthermore, the Chi square also enables the 

comparison or test for independence between age, gender, home 

language sub groups and each of the 14 life domains The data 

was assembled and thus analysed along the variables of age, 

gender and language.  

 

III. RESULTS OR FINDINGS  

General Trends 

      The frequency distribution of subjects’ responses to the 

various domain specific items is presented in Table 1 and 

comparative percentile evaluations of the domains is presented  

in Table  2 while Tables 3 , 4 and 5 ( see appendix)  show the 

Chi-square significance of the differences between subgroups 

along age, gender and home language  independent variables.  It 

can be noted that all the domain specific items were regarded as 

relevant (either “Very important “,”Fairly important”, or “Not 

important”). Nine of the 14 items were regarded as 

overwhelmingly ‘Very important “ by at least  over 60%  of the 

research group , namely My future career. , however the ninth 

item namely ; Friendship  with members of the same sex peer 

group bordered on 52%.. Four items were regarded below the 

very important 50% average namely: Political beliefs and 

convictions, leisure and recreational activities, friendships with 

members of the opposite sex and sexual matters. However these 

items were also regarded as “Fairly important” by the whole 

group by at least 50 % o f the respondents. My Future career was 

the highest regarded in the “Very important” category at 99% 

followed by family matters and relationships and relations and 

dealing with them and moral values at 87% and 86% 

respectively. Overally, all the domains were regarded by 

respondents as collectively relevant by margins of 62% “very 

important”, 28% “Fairly important”, and 10% “Not important”. It 

can also be noted that Friendships with members of the opposite 

sex was considered of least importance by 34% of the 

respondents followed by Political convictions and Sexual matters 

at 23% and 19% respectively. Data for general trends is 

presented in Table 1 above, however the race and nationality 

effects have not been considered in the results because the 

sample proved to be predominantly black Shona and largely 

Zimbabwean, making the use of these sub groupings meaningless 

in terms of significant statistical correlations as earlier stated. 

There was only one respondent not black and only 16 non 

Zimbabwean nationals making it relevant to consider the greater 

other languages subdivision with over a hundred  respondents.  

Haslam and McGarty (2007) point out that the Chi-square 

procedure does not work as well if the data expected frequencies 

are small and in particular where expected contingency is less 

than 5. This differs with t tests that mainly use means and 

statistics may involve negative values and hence sometimes can 

be 2 tailed tests. 

 

Home Language Subgroup Effects 

      The significance of differences between subgroups was 

investigated by means of a Chi square statistical technique. 
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While 4 subgroups were initially demarcated for sampling 

according to the questionnaire, most sub groupings namely, 

Ndebele, Chivenda,  and other languages had insignificant 

representations in the sample group and collectively represented 

20% of the whole sample group.  This collective representation 

was therefore used to form a comparative collective “Other 

languages” grouping after collapsing and merging these sub 

groupings into one. AS shown on Table 2, the Shona grouping 

constituted 79% of the sample group there were no significant 

interactions among the two reconstituted groups in most 

domains. Overall permutations show striking similarities in 

evaluations of the domain questions. Overally, both groupings 

positively evaluate all the domains with less than 5% differences 

as shown by the 62% “Very important”, “Fairly important” by 

27/29% and 9/11 % “Not important”. However six domains had 

differences worth stating in cell by cell negative evaluation 

comparisons namely Friendship with the same sex peer group 

and Friendship with opposite sex, How to act as husband or wife, 

Sexual matters , How should I deal with community issues and   

How should I deal with  different cultures and races. Notably, 

the other languages sub grouping considered Friendship as with 

members of the opposite sex as least significant at 50% compared 

to 30% of the isiXhosa sub-group. This negative subgroup 

evaluation effect upsets the 57% “Fairly important “evaluation in 

the general trend of the whole sample group. Sexual matters  is 

also notably evaluated   negatively in “ Not important” category  

with 25 % of the Shona sub group evaluating  it negatively 

against only 4% for the other languages sub grouping. 

Statistically, as shown in Table 3 , five  of the domain questions 

had  critical values exceeding  chi-square values in  How I should 

deal with different cultures , Friendships with opposite sex , How 

to act as husband and wife,  Moral values, and My political 

beliefs and convictions . The rest had chi square values lower 

than the critical values. 

 

Gender Effects 

      Gender effects were also investigated using the chi square 

statistical method, within the Shona subgroup and the Other 

languages subgroup.  Table 2 shows how in the whole sample 

group, there were no significant interactions on the “Very 

important” evaluations of the domains to the respondents along 

the gender variable except in two domains items. These domains 

are; Friendships with members of the opposite sex and Sexual 

matters. The differences in how males evaluate the 3 domain 

questions;, what kind of person I would marry one day and How 

I should act as husband and wife,  What kind of person  I want a 

permanent relationship with, is also espoused. Generally, males 

evacuated these domain items as more important than the 

females and comparatively, females considered these same 

domain questions as least important. The Other languages 

subgroup could not be  not evaluated   along the gender variable 

because  of the insignificant male representation  in that 

subgroup and the Shona subgroup  could then not be 

comparatively evaluated  for statistical purposes  to “Other 

Languages” grouping   as it showed less meaningful cells in the 

further subdivision along the “Very important “, “Fairly 

important” and “Not important”  response categories. 

Statistically as shown in Table 3, six of the domains had chi-

square s greater than the critical value while the other eight had 

chi squares lower than the critical value. 

 

Age Effects 

      Data in Table 2 show that age does not have an effect on the 

“Very important” evaluation of the 14 life domains. Significant 

relationship between age and the domain family was however 

noted with those above 23 years evaluating the domain at a 

higher “Very important” percentile rate. However, the overall 

evaluation of the importance of all the 14 domains along the age 

variable at 61 and 60 percent show that age is independent of the 

evaluation of the domains in the sample studied. Statistically the 

overall evaluation showed seven of the domains with chi squares 

greater than the critical values while four had chi -squares lower 

than the critical values.                                    

 

General Patterns Emerging 

      In his operationalisation of the Erikson‘s broader 

conceptualization, Marcia pointed out that the focus is of identity 

studies is on the presence or absence of crisis and the presence or 

absence of firm personal commitments. The present study makes 

an important finding in that most of the domain specific items are 

regarded as highly relevant in late adolescence lives in their first 

year at a tertiary institution.   Nine of the domains are regarded as 

“Very important” by 60 % of the respondents. This represent the 

multifaceted decision making arena in which adolescents must 

operate. Perhaps this absolves Marcia’s point, confirming the 

task of late adolescence as securing a choices and establishing a 

firm identity. If the major problem of late adolescence is  

growing into adulthood, then overwhelming positive evaluation 

of  most of these domain questions maybe a pointer towards total 

integration of  the self which concurs with ‘collective others’. 

Development is in all areas, cognitive, affective and social   

which are inextricably meshed   such that progress in one area 

should be matched by progress in all areas. 

      This research found a growing homogeneity in late 

adolescence across gender variable as though there are 

differences between sexes; these are no longer as significantly 

varied as tradition would have been expected results to follow. 

That career issues are the most highly regarded points to a new 

emerging trend because of emancipation of women in general 

and the existence of equal employment prospects available to 

them in particular. This confirms Donald super’s assertions that 

the primary task of a late adolescence is exploration and 

establishment of career objectives. University students are 

already in the exploration stage, having already made choices on 

areas of university study and thus it makes sense they would still 

value the career domain as most significant. The uncertainty of 

what career path their chosen studies would lead them to make 

them worry over and value career aspects. Domain questions that 

were regarded to be of least importance to the respondents were 

by margins of 35% or less and consequently  were still 

considered” fairly important” by over 50% of the respondents. 

The supposition is that these still play a significant role in late 

adolescents’ re- evaluation of themselves in relation to close 

relations and to society in general. It maybe  asserted that these 

are crisis points that are still to be  resolved,  which accrue 

towards the end of this adolescent period and therefore not well 

understood to be evaluated as highly relevant. Respondents’ 
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evaluation of specific domain items is discussed below. The 

domain Sexual matters and My political beliefs and convictions 

is statistically regarded as not relevant for the late adolescents in 

the present study. This is an enlightenment when looking at the 

thrust of current world efforts especially in the HIV & AIDS 

domain. Should the resources being poured towards fostering 

“utopian ideals’ of adolescents’ sexual identity be redirected 

towards career counseling and widening career prospects for 

university adolescents? Career counseling should be regarded as  

the most poignant and relevant, if not most appropriate response 

to the adolescent at university as this study seem to suggest.. 

      The present study reveals that although most domains are 

considered relevant, not all of them are considered as equally 

relevant for late adolescents studied. Variables such as home 

language, age and gender may to some extend  have a major 

influence on identity development as seen in the evaluations of 

life domains. This concurs with South African studies by 

Chimunhu (2011) who asserted the multi dimensional individual 

development of the late adolescent. There is no significant 

difference between identity domain evaluations by South African 

adolescents at university and those in Zimbabwe. This may be a 

result of the close call bantu relations between the dominant 

IsiXhosa and IsiZulu cultures and the ChiShona and  SiNdebele 

cultures in the earlier and later countries respectively. 

      Matlin (2003) argues  that women face different challenges in 

life than males and the problem is that when they evaluate the 

same things women are for example concerned with how well 

they co-ordinate  career and personal and family issues  rather 

than how well they evaluate their roles as a wife which are 

essentially embedded in their social roles. However, it is also 

worth pointing out that that although there can be said to be these 

age related philosophical assumptions coupled with the 

contextual and meaning considerations in any evaluation , issues 

in real life  are not so simple and in different contexts ,and 

situations , theoretical and real life differ. It is wondered whether 

respondents who evaluate sexual matters in this research as not 

highly relevant to them do not regard it as the pillar of the 

decisions they make regarding their own life, for example. Why 

does the moralist adolescents as found by this study, behave in 

reckless “amoral” sexual behaviours when they evaluate both 

these domains as highly relevant at this stage of their lives? The 

issue of awareness of moral consequences and how they bear on 

other domains in one’s life is also a consideration worth noting. 

      Therefore late adolescence regard the 12 of the 14 domains of 

identity formation as relevant late adolescents and generally it 

can be stated that they regarded the domains of identity 

formation as highly relevant at this stage of their lives as this 

study seems to reveal. Age has an effect in the evaluation of 

Family matters, and relationship and how I should deal with 

them. Adolescence is the intersection of biological, psychological 

and societal influences (Jane, 2000) However with the de-

standardized life course, decisions taken towards end of 

adolescence are no longer one and for all life time choices. The 

need for continuous research on these factors situational  factors 

impinging upon the identity of adolescents cannot be 

overemphasized.  Variations of self conceptions across relational 

contexts and the fact that self concept cannot be perceived as a 

static or consistent cognitive construction.  Late adolescents 

deserve to be studied in a multiplicity of contexts other than the 

institutional and largely academic context used in this study. 

 

 

 

Appendices 

TABLES OF RESULTS 

 

TABLE 1 – CHI – SQUARE TEST FOR GOODNESS OF FIT ON DOMAIN EVALUATIONS STATISTICS 

 

Domain Items Chi-Square df Significa 

Value 

Expected  

       f 

Critical 

Value 

Observed  f  (%)  N=135 

A B C 

Career  127,1185 1 0,0000 67,50 10, 827 133 (99) 2 (1) 0 

Family  75,5630 1 0,0000 67,50 10, 827 118(87) 17 (13) 0 

Politics 59,9111 2 0,0000 45 13, 8150 17  (13) 87 (64) 29 (23) 

Religion 69,7333 2 0,0000 45 13, 8150 88 (70) 37 ( 20) 10 (10) 

Morals 164,044 2 0,0000 45 13, 8150 116 (86) 13 (10) 6 (04) 

Leisure 59,7333 2 00000 45 13, 8150 35 (26) 86 (64) 14 (10) 

Friendships 18,3111 2 0,0001 45 13, 8150 70 (52) 58 (43) 06 (05) 

O/ sex relation 13,733 2 0,001 45 13, 8150 32 (24) 57 (42) 46 (34) 

P/ relationship 112,1778 2 0,0000 45 13, 8150 102 (77) 18 (13) 15 (10) 

Marriage 132,5778 2 0,0000 45 13, 8150 106 (79) 18 (13) 15 (12) 

Husband /wife 105,2444 2 0,0000 45 13, 8150 103 (77) 18 (13) 14 (10) 

Sexual matters 10,9778 2 0.0041 45 13, 8150 60(44) 50 (37) 28 (19) 
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Community 88,1333 2 0,0000 45 13, 8150 93 (69) 35 (26) 07 (05) 

Dealing with  

Race /cultures 

66,7111 2 0,0000 45 13, 8150 86 (64) 40 (30) 09 (06) 

Overall %      62% 29% 9% 

 

A = Very important                  B = Fairly important                  B = Not important 

 

TABLE 2- COMPARATIVE PERCENTILE   “VERY IMPORTANT”, “FAIRLY IMPORTANT” AND “NOT 

IMPORTANT” RESPONSES 

 

Domain 

Items 

Gen 

Trend 

Females  Males shona 

Subgroup 

O/Lang 

Subgrp 

22 years & 

Below 

23 years           

& Above 

Career 97-01-00 99-01-00 97-03-00 98-02-00 100-00-0 97-03-00 100-00-0 

Family 87-13-00 86-14-00 88-12-00 87-13-00 89-11-00 79-21-00 97-03-00 

Politics 13-64-23 10-63-27 20-60-20 15-63-22 10-70-20 15-63-22 11-72-17 

Religion 70-20-10 71-20-09 63-37-00 70-23-07 71-20-10 64-26-10 70-24-06 

Morals  86-10-04 84-11-05 91-9-00 84-11-05 92-04-04 86-12-02 89-06-05 

Leisure 26-64-10 27-64-09 29-62-09 25-64-11 29-64-10 24-76-02 32-60-08 

Friendships 52-43-05 25-53-22 40-43-17 60-36-05 21-57-18 31-50-19 27-47-26 

Opposite  sex 

friendship 

24-42-34 17-40-43 52-34-14 23-47-30 25-25-50 26-44-30 22-47-31 

Perm relation 77-13-10 77-11-12 85-14-01 74-14-12 82-04-04 82-14-04 70-11-19 

Marriage 79-09-12 78-09-13 88-12-00 78-8-14 82-5-03 86-10-04 72-10-18 

Husbund / wife 

acting 

77-1310 78-12-10 76-23-01 79-11-10 67-21-11 72-21-07 78-10-12 

Sexual matters 44-37-19 42-40-18 52-20-28 41-36-13 56-42-02 46-39-15 44-26-30 

Community  69-26-05 70-24-06 70-29-01 68-25-07 89-11-00 67-29-04 75-21-04 

Race/culture 64-30-06 60-30-10 74-26-00 62-31-07 89-10-01 72-24-04 57-29-14 

Total % 62 62 63 62 63 61 60 

 

TABLE 3 - AGE /DOMAIN CHI-SQUARE TEST FOR  INDEPENDENCE STATISTICAL   DATA 

 

DOMAIN AGE/DOMAIN 

SIGNIFICANCE (df) 

AGE/DOMAIN CHI-

SQUARE 

AGE/DOMAIN 

CRITICAL VALUE 

Career  0, 1860 (1) 1, 77632 I, 6424 

Family matters 0, 18260(1) 9, 51908 7, 8794 

 Politics 0, 59383 (2) 1, 04226 4, 6052 

Religion 0, 25339 (2) 2,745462 3, 2189 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      650 

ISSN 2250-3153  

www.ijsrp.org 

Moral values 0, 3721 (2) 2, 05884 1, 6424 

Leisure and recreation 0, 12124 (2) 4, 22000 0, 4463 

Friends and peers 0.80985 (2) 0, 42180 0.4463 

Friends opposite  sex 0.46593 (2) 1, 52744 0, 4463 

Permanent relation 0.2297 (2) 7, 5472 3, 2189 

Marriage 0.1240 (2) 8, 77993 4, 6052 

Acting as husband/wife 0, 84875 (2) 0, 32798 0, 4463 

Sexual matters 0, 9038 (2) 4, 80736 0,217 

Community matters 0, 4888 (2) 1, 43157 3, 2189 

Dealing with different cultures and 

races 

0.4606 (2) 1, 55108 3, 2189 

  

    

TABLE 4- GENDER/DOMAIN CHI- SQUARE TEST FOR INDEPENDENCE STATISTICAL DATA 

 

DOMAIN GENDER-SIGNIFICANCE (df) GENDER CHI-

SQUARE 

GENDER CRITICAL 

VALUE 

Career  0, 41535 (1) 0, 6634 1, 6424 

Family matters 0, 4437 (2) 0, 58654 3, 2189 

 Politics 0, 18080 (2) 1, 04226 3, 2189 

Religion 0, 11084 (2) 2, 74562 4, 6052 

Moral values 0, 34051 (1) 2, 05884 1, 6424 

Leisure and recreation 0, 94760 (2) 0, 10764 0,217 
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Friends and peers 0, 26416 (2) 2, 6624 3, 2189 

Friendship opposite sex 0,01749 (2) 8, 09240 3, 2189 

Permanent relation 0, 55388 (2) 1, 8163 0, 4463 

Marriage 0, 4606 (2) 1, 55107 3, 2189 

Acting as husband/wife 0, 96637 (2) 0, 6841 0,217 

Sexual matters 0, 03626 (2) 6, 63398 9, 2104 

Community matters 0, 78795 (2) 0, 47715 0, 4463 

Dealing with different cultures and 

races 

0, 09240 (2) 4, 76324 0,217 

 

 

TABLE 5 HOME LANGUAGE/ DOMAIN CHI-SQUARE TEST FOR INDEPENDENCE STATISTCAL DATA 

 

DOMAIN Home  languageGROUP 

SIGNIFICANCE (df) 

HomelanguagGR

OUP CHI-

SQUARE 

Home language GROUP 

CRITICAL VALUE 

Career  0, 47621 (1) 0, 50752 I, 6424 

Family matters 0, 79531 (1) 0, 6730 0, 0642 

 Politics 0, 76630 (2) 0, 5237 0, 4463 

Religion 0, 46358 (2) 1, 53755 3, 2189 

Moral values 0, 82624 (2) 0, 8731 9, 2104 

Leisure and recreation 0, 88964(2) 0, 23389 0, 4463 

Friendship  with peers   0, 4202 (2) 6, 33910 3, 2189 

Friendship  opposite sex 0, 72059 (2) 0, 65536 0, 4463 
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Permanent  relation 0, 74289 (2) 0, 59442 0, 4463 

Marriage 0, 70516 (2) 0, 69865 0, 4463 

Acting as husband/wife O, 28080 (2) 2, 54026 3, 2189 

Sexual matters 0, 13544 (2) 3, 99844 4, 6052 

Community matters 0, 36470 (2) 2, 01737 3, 2189 

Dealing with dif cultures  0, 65831 (2) 0, 83613 0, 4463 

 

Key to Appendix 
a. The full domain questions are as shown the method but appear as variously abbreviated on the Tables. 

b. Expected f- Means the expected frequency. 

c. Other languages- Refer to all languages appearing on Section A Part D of Appendix 1. 

d. Critical value - Is the value got through the statistical tables for the given frequency and degrees of freedom 

e. df - Is the degrees’ of freedom 

f. (%)- The number appearing in brackets is a percentage value. 

g .( df)-  The number appearing in bracket represents the degrees of freedom 

g. 00-00-00  The figures represent “very important”, “Fairly important” and  “Not important”  percentile evaluations respectively as 

separated by the dash (Table 2). 
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Abstract- Workload balancing in the cloud computing 

environment has an important impact on the performance. Good 

workload balancing makes cloud computing more efficient and 

improves user satisfaction. This paper introduces a better 

workload balance model for the public cloud based on the cloud 

partitioning concept with a switch mechanism to choose different 

strategies for different situations. When the nodes are at idle 

status dynamic round robin algorithm is used.when the nodes are 

in normal status the algorithm which applies the game theory to 

the workload balancing strategy is used to improve the efficiency 

in the public cloud environment. A game theoretic frame work 

for obtaining a user optimal workload balancing scheme as been 

presented for non-cooperative game the structure of Nash 

equilibrium is used to select appropriate nodes to balance the 

workload  The goal of cloud based architecture is to provide 

elasticity and ability to expand capacity on-demand. The 

workload balancing feature efficiently reduces the waiting time 

at each process steps. 

 

Index Terms- loadbalancing model , cloud partition, public 

cloud, game theory 

 

I. INTRODUCTION 

loud computing is an attracting technology in the field of 

computer science. In Gartner’s report, it says that the cloud 

will bring changes to the IT industry. The cloud is changing our 

life by providing users with new types of services. Users get 

service from a cloud without paying attention to the details. 

NIST gave a definition of cloud computing as a model for 

enabling ubiquitous, convenient, on-demand network access to a 

shared pool of configurable computing resources (e.g., networks, 

servers, storage, applications, and services) that can be rapidly 

provisioned and released with minimal management effort or 

service provider interaction. More and more people pay attention 

to cloud computing.  

      Cloud computing is efficient and scalable but maintaining the 

stability of processing so many jobs in the cloud computing 

environment is a very complex problem . Since the job arrival 

pattern is not predictable and the capacities of each node in the 

cloud differ, for load balancing problem, workload control is 

crucial to improve system performance and maintain stability. 

The workload balancing model is aimed at the public cloud 

which has numerous nodes with distributed computing resources 

in many different geographic locations. Thus, this model divides 

the public cloud into several cloud partitions. When the 

environment is very large and complex, these divisions simplify 

the load balancing. The cloud has a main controller that chooses 

the suitable partitions for arriving jobs while the balancer for 

each cloud partition chooses the best load balancing strategy 

main controller and balancer helps to balance the load and to 

improve the efficiency 

 

II. PROPOSED APPROACH 

      The proposed model has a main controller and balancers to 

gather and analyze the information. Thus, the dynamic control 

has little influence on the other working nodes. The system status 

then provides a basis for choosing the right load balancing 

strategy. The load balancing model given  aims at the public 

cloud which has numerous nodes with distributed computing 

resources in many different geographic locations. Thus, this 

model divides the public cloud into several cloud partitions. 

When the environment is very large and complex, these divisions 

simplify the load balancing. The cloud has a main controller that 

chooses the suitable partitions for arriving jobs while the 

balancer for each cloud partition chooses the best load balancing 

strategy. 

 

ADVANTAGES 

      1.The proposed system is dynamic and there is equally the 

cloud partition is made to balance the load between ‘N’ Number 

of Partitions. 

      2.Dynamic round robin algorithm is used in the proposed 

system in which the system will take less time and less cost to 

balance the load and allocate the cloud file.  

      3.Here the cloud admin can change the status of cloud from 

one state to another state   

      4.As soon as the job arrives the cloud partition will start the 

load balancing to schedule the job in the cloud and over comes 

FCFS(First Come and First Serve). 

 

III. WORKLOAD BALANCING 

      Workload balancing is the technology to distribute workload 

across multiple computers or a computer cluster, central 

processing units, disk drives, RAM, or other resources, to 

achieve optimal resource utilization, maximize throughput, 

minimize response time, avoid overload, and minimize 

application down time. The  workload balancing services is 

usually provided by dedicated software or hardware. 

The purpose of Workload balancing include: 

       • To spread the load amongst a number of 

machines/locations  

      • To provide redundancy in case one machine/server fails 

C 
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       • To provide zero down time during patch installations on 

servers or updates to applications on server  

 

Workload balancing in public cloud 
      Workload balancing is a major key for a successful 

implementation of cloud environments. The main goal of a 

cloud-based architecture is to provide elasticity, the ability to 

expand and contract capacity on- demand. Sometimes additional 

instances of an application will be required in order for the 

architecture to scale and meet demand. That means there is a 

need for a mechanism to balance requests between two or more 

instances of that application. The mechanism most likely to be 

successful in performing such a task is a load balancer. 

      There’s no other way to assume increased load other than 

adding new instances and distributing that load with software or 

hardware Similarly, when the additional instances of that 

application are de- provisioned, the changes to the network 

configuration need to be reversed, but software and hardware 

load balance is easy to scale up or scale down.  Obviously a 

manual process would be time consuming and inefficient, 

effectively erasing the benefits gained by introducing a cloud-

based architecture in the first place.   

 

Advantages of Workload balancing 

      • Esnures that connections are not directed to a server that is 

down.  

      • Effective distribution of traffic among multiple servers   

      • Works as a driver rather than as a service 

      • Manages resources efficiently 

      • Improves the application response time 

      • If we have two members in load balance pool, with priority 

function we can send all the traffic to one node and keep other 

node as a backup thus helps with disaster recovery. 

 

IV. RESOURCE MONITORING 

      Resource Monitoring refers to monitoring critical resources 

like RAM, CPU, memory, bandwidth, partition information, 

running process information and utilization and swap usages etc.   

Cloud computing has become a key way for businesses to 

manage resources, which are now provided through remote 

servers and over the Internet instead of through the old hard-

wired systems which  seem so  out   of  date   today. Cloud 

computing allows companies to outsource some resources and 

applications to third parties and it means less hassle and less 

hardware in a company. Just like any outsourced system, though, 

cloud computing requires monitoring.   

 

V. IMPLEMENTATION 

      Implementation is the stage of the project when the 

theoretical design is turned out into a working system.. The 

implementation stage involves careful planning, investigation of 

the existing system and it’s constraints on implementation, 

designing of methods to achieve changeover and evaluation of 

changeover methods. 

 

5.1 System Model : 

      A public cloud is based on the standard cloud computing 

model, with service provided by a service provider. A large 

public cloud will include many nodes and  the nodes in different 

geographical locations. Cloud partitioning is used to manage this 

large cloud. A cloud partition is a subarea of the public cloud 

with divisions based on the geographic locations. with the main 

controller deciding which cloud partition should receive the job. 

The partition load balancer then decides how to assign the jobs to 

the nodes. When the load status of a cloud partition is normal, 

this partitioning can be accomplished locally. If the cloud 

partition load status is not normal, this job should be transferred 

to another partition. 

 

5.2  Main controller and balancers: 

      The load balance solution is done by the main controller and 

the balancers. The main controller first assigns jobs to the 

suitable cloud partition and then communicates with the 

balancers in each partition to refresh this status information. 

Since the main controller deals with information for each 

partition, smaller data sets will lead to the higher processing 

rates. The balancers in each partition gather the status 

information from every node and then choose the right strategy 

to distribute the jobs  as shown in the conceptual diagram below 
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Fig 1 : Job assignment strategy 

 

5.3 Assigning  jobs to  cloud partition 

      When a job arrives at the public cloud, the first step is to 

choose the right partition. The cloud partition status can be 

divided into three types: 

 Idle: When the percentage of idle nodes exceeds  α˛, 

change to idle status. 

 Normal: When the percentage of the normal nodes 

exceeds β, change to normal load status.  

 Overload: When the percentage of the overloaded nodes 

exceeds ϒ, change to overloaded status. 

 

      The parameters α , β,  ϒ are set by the cloud partition 

balancers. 

      The main controller has to communicate with the balancers 

frequently to refresh the status information. The main controller 

then dispatches the jobs using the following strategy: When job i 

arrives at the system, the main controller queries the cloud 

partition where job is located. If this location’s status is idle or 

normal, the job is handled locally. If not, another cloud partition 

is found that is not overloaded. The algorithm is shown in 

Algorithm 1. 

 

Algorithm 1 Best Partition Searching  

 

Begin 

 while job do  

searchBestPartition (job);  

if partitionState == idle // partitionState == normal then  

Send Job to Partition;  

else  

search for another Partition;  

end if  

end while  

end 

 

5.4 Assigning jobs to nodes in cloud partition 

      The first task is to define the load degree of each nodes. The 

load degree is computed from these parameters as below: 

 

Step 1: Define a load parameter set:  

 F = { F1,F2,….Fm} with each parameter being either static or 

dynamic. m represents the total number of the parameters. 

 

Step 2: Compute the load degree as: 

Load_ degree (N)=  

αi are weights that may differ for different kinds of jobs.N 

represents the current node. 

 

Step 3 Define evaluation benchmarks. Calculate the average 

cloud partition degree from the node load degree statistics as 

Load degree(avg) =   

                                                n                                                                                                      

The bench mark Load degreehigh is then set for different 

situations based on the Load degreeavg.           

 

Step 4 Three nodes load status levels are then defined as:  
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 Idle When Load degree.(N)== 0; 

There is no job being processed by this node so status is idle 

 Normal For 0 < Load degree.(N) <= Load degreehigh; 

The node is normal and it can process other jobs 

 Overloaded When Load degreehigh <= Load degree(N); 

 

      The node is not available and cannot receive jobs until it 

return to normal 

 

VI. CLOUD PARTITION WORKLOAD BALANCING 

STRATEGY  

      Good load balance will improve the performance of the entire 

cloud. Therefore, the current model integrates several methods 

and switches between the load balance method based on the 

system status. Here, the idle status uses an improved Round 

Robin algorithm while the normal status uses a game theory 

based load balancing strategy. 

 

6.1  Workload balance strategy for the idle  node status 

      When the cloud partition is idle, many computing resources 

are available and relatively few jobs are arriving. In this 

situation, this cloud partition has the ability to process jobs as 

quickly as possible so a simple load balancing method can be 

used. 

      First, the nodes in the load balancing table are ordered based 

on the load degree from the lowest to the highest and two Load 

Status Tables should be created as: Load Status Table 1 and Load 

Status Table 2. A flag is also assigned to each table to indicate 

Read or Write. When the flag = “Read”, then the Round Robin 

based on the load degree evaluation algorithm is using this table. 

When the flag = “Write”, the table is being refreshed, new 

information is written into this table. Thus, at each moment, one 

table gives the correct node locations in the queue for the 

improved Round Robin algorithm, while the other is being 

prepared with the updated information. Once the data is 

refreshed, the table flag is changed to “Read” and the other 

table’s flag is changed to “Write”. The two tables then alternate 

to solve the inconsistency. 

 

6.2Workload balance for the normal node status 

      When the cloud partition is normal, jobs are arriving much 

faster than in the idle state and the situation is far more complex, 

so a different strategy is used for the load balancing. Each user 

wants his jobs completed in the shortest time, so the public cloud 

needs a method that can complete the jobs of all users with 

reasonable response time .In order to achive this game theory is 

used. 

      Game theory has non-cooperative games and cooperative 

games. 

Cooperative game: In this case there are several decision makers 

that cooperate in making decisions such that each of them will 

operate at its optimum Decision makers have complete freedom 

of preplay communication to make joint agreements about there 

operating points. 

      Non-cooperative approach:In this case there are several 

decision makers that are not allowed to cooperate in making 

decisions.Each decision maker optimizes its own response time 

independently of the others and they all eventually reach an 

equilibrium. This situation can be viewed as a non cooperative 

game among decision makers.The equilibrium is called Nash 

equilibrium and it can be obtained by non distributed non 

cooperative policy.  At the Nash equilibrium decision maker 

cannot recive any further benefit by changing its own decision. 

In non-cooperative games, each decision maker makes decisions 

only for his own benefit. The system then reachs the Nash 

equilibrium, where each decision maker makes the optimized 

decision. The Nash equilibrium is when each player in the game 

has chosen a strategy and no player can benefit by changing his 

or her strategy while the other players strategies remain 

unchanged. 

      The players in the game are the nodes and the jobs. Suppose 

there are n nodes in the current cloud partition with N jobs 

arriving, then define the following parameters: 

µi : Processing ability of each node, i=1……..n 

 

Øj :Time spending of each job 

 

Ø :Time spent by entire cloud partition 

 

sji: Fraction of job j that assigned to node i 

 

sji is calculated using below algorithm 

 

Input : Available processing ability of each node  µ1, 

µ2,µ3……………µn 

 

           Time spent for each job. 

 

Output : sj1,sj2,sj3,……………sji 

 

1. Sort the nodes in decreasing rates of their processing ability 

(µ1 >= µ2>=………….µn); 

 

2 .  t   

                            
 

3. while ( t >µi ) do 

    sji                0 

     n                  n -1 

   

                                    
 

4. for  i=1…………n do 

   sji                 (µi – t (µi) 1/Øj 

 

      In this model the most important step is finding the value of 

sji of all node. This procedure gives the nash equilibrium to 

minimize response time of each job. 
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VII. RESULTS 

 
Fig 2.  Main controller, balancer, and nodes 

 

      Here Main controller will assign job to suitable cloud 

partition and then communicate with balancer In the figure 

maincontroller has assigned the job to balancer C . 

 

 
Fig 3 Balancer Details 

 

      Node status can be viewed as shown in the above figure as 

the load arrives if load status is idle or normal then job is 

handeled by that node or else another cloud partition is found. 

 

 
Fig 4 Veiw Files 

 

      The files that are uploaded at different nodes  can be viewed 

VIII. CONCLUSIN AND FUTURE WORK 

      Main aim was to develop a resource monitoring and 

workload balancing model in order to improve performance and 

maintain stability of processing so many jobs in public cloud. 

This objective is achived by constructing a workload balancing 

model for public cloud based on cloud partitioning concept with 

switch mechanism to choose different strategy to improve the 

efficiency in public cloud environment  

 

8.1 FUTURE WORK 

      Cloud division rules: Cloud division is not a simple problem. 

Thus, the framework will need a detailed cloud division 

methodology. 

      How to set the refresh period: In the data statistics analysis, 

the main controller and the cloud partition balancers need to 

refresh the information at a fixed period. If the period is too 

short, the high frequency will influence the system performance. 

If the period is too long, the information will be too old to make 

good decision. 

      A better load status evaluation: A good algorithm is needed 

to set Load degreehigh and Load degreelow, and the evaluation 

mechanism needs to be more comprehensive.  

      Find other load balance strategy: Other load balance 

strategies may provide better results, so tests are needed to 

compare different strategies. Many tests are needed to guarantee 

system availability and efficiency. 
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Abstract- This paper deals with the transportation problem that 

has fuzzy cost coefficient. In this paper the aim of work is to 

introduce dual simplex method to solve transportation problem 

with fuzzy objective functions. The fuzzy objective functions 

have fuzzy demand and supply coefficients, which are 

represented as fuzzy numbers. For this we are solving fuzzy 

transportation problem by dual simplex method. 

 

Index Terms- Dual simplex method, Fuzzy Transportation 

Problem, Operation research, Trapezoidal fuzzy numbers. 

 

I. INTRODUCTION 

he transportation problem is a special type of linear 

programming problem which arises in many practical 

applications. The transportation model has wide practical 

applications, not only in transportation systems, but also in other 

systems such as production planning [3]. The concept of fuzzy 

set theory, first introduced by Zadeh [19] is used for solving 

different types of linear programming problems [1, 2, 3, 14, 6, 9, 

15, 16, 18, 19, 21]. After that, especially after 1990s various 

models and algorithms under both crisp environment and 

uncertain environment are presented. For ex. Bit Et [2]. Al, 

Jimnez and Verdegay [7,8], Li et. Al. [9], Srinivasan and 

Thompsom [18], L. Liu and B. Liu [12]. 

       Liu and Kao [13] developed a method to find  the 

membership function of the fuzzy total transportation cost when 

the unit shipping costs, the supply quantities, and the demand 

quantities are fuzzy numbers. Jimenez and Verdegay [8] 

proposed a GA to deal with the fuzzy solid transportation 

problem in which the fuzziness affects only in the constraint set. 

They concluded that GA showed a good performance in finding 

parametric solutions in comparison with nonparametric solutions 

obtained with other nonlinear solution methods. Lin and Tsai 

[11] investigated solving the transportation problem with fuzzy 

demands and fuzzy supplies using a two-stage GA. This study 

suggests methods of linear programming approach to solving the 

transportation problem with fuzzy demands and fuzzy supplies. 

The numerical solved by dual simplex method. In this method 

the coefficients of objective function are in the form of fuzzy 

numbers and changing problem in linear programming problem 

then solved by dual simplex method. 

       At first Danting G.A. and P. Wolfe [5] (1955) generalised 

simplex method for minimizing a linear form under inequality 

restraints. The simplex method starts with a dictionary which is 

feasible but does not satisfy the optimality condition on the Z 

equation. It performs successive pivot operations preserving 

feasibility to find a dictionary which is both feasible and optimal. 

The dual simplex method starts with a dictionary which satisfies 

the optimality condition on the Z equation, but is not feasible. It 

then performs successive pivot operations, which preserve 

optimality, to find a dictionary which is both feasible and 

optimal.  

 

II. METHODOLOGY 

       Dual simplex method is helpful in finding the solution of an 

L.P. problem for a number of different right hand side vectors bi. 

It is also used when new constraints are added to an L.P.P. for 

which the optimal solution has already been obtained. Firstly, we 

recall some preliminaries with respect to the possibility measure. 

Then convert the problem in LPP. In such situations we have an 

infeasible basic primal solution whose associated dual solution is 

feasible. This method consists of the following steps: 

       Step 1: Convert the problem into maximization problem if it 

is initially in the minimization form               

       Step 2: Convert ≥ type constraints, if any, into ≤ type by 

multiplying both sides of such constraints by -1. 

       Step 3: Convert the inequality constraints into equalities by 

the addition of slack variables and obtain the initial basic 

solution. Express the above information in the form of a table 

called the dual simplex table. 

       Step 4: Compute Cj – Ej for every column. 

1. If all Cj – Ej are negative or zero and all bj are non-

negative, the solution found above is the optimum basic 

feasible solution. 

2. If all Cj – Ej are negative or zero and at least one bi is 

negative, then proceed to step 5. 

3. If all Cj – Ej are positive, the method fails.  

       Step 5: Select the row that contains the most negative bi. 

This row is called the key row or the pivot row. The 

corresponding basic variable leaves the current solution. 

       Step 6: Look at elementary of the key row 

1. If all elements are non-negative, the problem does not 

have a feasible solution. 

2. If at least one element is negative, find the ratios of the 

corresponding elements of Cj – Ej  row to these 

elements. Ignore the ratio associated with positive or 

zero element of the key row. Choose the smallest of 

these ratios. The corresponding column is the key 

column and the associated variable is the entering 

variable.  

T  
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       Step 7: Make this key element unity. Carry out the row 

operation as in the regular simplex method and repeat iterations 

until either an optimal feasible solution is obtained in a finite 

number of steps or there is an indication of non-existence of a 

feasible solution.   

 

Numerical Example 

       We use an example to illustrate the effectiveness of the 

proposed dual simplex method approach to solve the fuzzy 

transportation problem with fuzzy demands and fuzzy supplies. 

Consider a fuzzy transportation problem with three supplies 

(m=3) and three demands (n=3). Table 1 shows the fuzzy 

supplies  and fuzzy demands , i=1, 2, 3 and j=1, 2, 3. 

 

TABLE 1: FUZZY COEFFICIENTS IN THE EXAMPLE 

 

Fuzzy supplies Fuzzy demands 

 
(4,5,7,8) 

 
(6,7,8,9) 

 
(5,6,7,8) 

 
(4,5,6,7) 

 
(2,3,4,5) 

 
(1,2,4,5) 

 

The problem has the following form: 

Min Z = 4x11+3x12+2x13+7x21+7x22+4x23+9x31+25x32+12x33 

Such that 

  

 

  

  

  

  
x11,x12,x13,x21,x22,x23,x31,x32,x33 ≥ 0. 

 

The estimated values of fuzzy coefficients are as follows 

  = 6,  = 7, = 4, = 6, = 6, = 3. 

 

Next we use dual simplex method to obtain the optimal solution 

and the optimal solutions are  

x11 = 0  x12 = 6  x21 = 3  x23 = 4  x31= 4 

 

And the transportation cost is Z = 91. 

 

III. CONCLUSION 

       This study investigates a dual simplex method approach to 

solve the transportation problem with fuzzy demands and fuzzy 

supplies. When the dual simplex method is applied to solve fuzzy 

transportation problem, the computation needs not to define 

membership function of the fuzzy numbers, and neither to use 

the extension principle nor interval arithmetic and α cuts. Instead 

of the proposed method uses usual evolution. The empirical 

results show that the proposed method approach outperforms the 

other fuzzy method for solving the transportation problem with 

fuzzy demands and fuzzy supplies.    
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     Abstract- Available information is expanding day by day and this availability makes access and proper organization to the archives 

critical for efficient use of information. People generally rely on information retrieval (IR) system to get the desired result. In such a 

case, it is the duty of the service provider to provide relevant, proper and quality information to the user against the query submitted to 

the IR System. With time, many old techniques have been modified, and many new techniques are developing to do effective retrieval 

over large collections. This paper is concerned with the analysis and comparison of various available page ranking algorithms based 

on the various parameters to find out their advantages and limitations in ranking the pages. This paper proposed a new page ranking 

system that will combine the old tf/idf weight and a new document-context-weight to find the rank of the documents.  

 

    Index Terms- Information Retrieval System, Page Ranking, Context Based Ranking. 
 

I. INTRODUCTION 

 Information retrieval systems are defined as some collection of components and processes which takes input in the form of a query 

from the user to the system, then compares it with the information which has been collected by the system, and then produce an 

output, which is some set of texts or information objects considered to be related to the query. It is the activity of obtaining the 

information resources which are relevant to an information need (query) from a collection of information resources. Data structure 

used by an IR system is Inverted index which is an index of {term, doc IDs} entries. 
 

IR system consists of three main components : firstly the user in the system; then the knowledge resource on which the user has an 

access and with which he/she interacts; and, a person(s) and/or device(s) that supports and mediates the interaction of the user with the 

knowledge resource (the intermediary).  
 
In an IR System the processes which are to be considered as important are: 

 

Representation of the user’s information problem which is in the form of texts in the knowledge resource: e.g. indexing; 

Comparison of representation of texts and information problem: e.g. retrieval techniques; 

Interaction between the user and an intermediary: e.g. human-computer interaction or reference interview; and, sometimes, 

Judgment of appropriateness of the text to information problem submitted by the user: e.g. relevance judgments; and 

Modification of the representation of an information problem: e.g. query reformulation or relevance feedback. 

 

 

II. EXISTING WORK AND LITERATURE SURVEY  

Page Ranking 

 

Ranking is a process of arranging the resulted documents in the order of their relevancy. An information retrieval process begins when 

the user enters a query into a system. Queries can be defined as formal statements of information needs, for example the search strings 

in web search engines. In information retrieval not only a single object uniquely identifies a query in the collection, rather, several 

objects may match the query, but, with different degrees of relevancy. Most of the IR systems compute a numeric score for each 

object in the database to determine how well each of them matches the query, and then it rank the objects according to this calculated 

value. After ranking, objects having top ranks are shown to the user. The user can then iterate the process by refining the query, if 

required. 

Use of ranking : 

 

1. To improve search quality. 
2. To do effective retrieval over large collections.  
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3. Granting relevant,efficient, fast and quality information against the user query. 
 

RELATED WORK 

 

In this paper, a review of previous work on ranking is given. In the field of ranking, many algorithms and techniques have already 

been proposed but they all seem to be less efficient in efficiently granting the rank. The various algorithms are defined below. 

. 

Page Rank Algorithm 

 

Page Rank Algorithm [11] is one of the most common ranking algorithms. It is a link analysis algorithm which provides a way of 

measuring the importance of pages. Its working is based on the number and quality of links to a page to make a rough estimate of the 

importance of the page. It is based on the assumption that more important pages are will receive more links from other pages. The 

numerical weight that it assigns to any given element E is referred to as the Page Rank of E and is denoted by PR (E). 

 

HITS Algorithm 

 

Hyperlink-Induced Topic Search[12] (HITS; also known as hubs and authorities) is a link analysis algorithm that rates pages. In links 

and out links of the web pages are processed to rank them. A good hub represents a page that pointes to many other pages, and a good 

authority represents a page that was linked by many different hubs. The scheme therefore assigns two scores for each page: its 

authority, which estimates the value of the content of the page, and its hub value, which estimates the value of its links to other pages. 

HITS algorithm has the limitation of assigning high rank value to some popular pages that are not highly relevant to the given query. 

 

Weighted Page Rank Algorithm 

 

Weighted Page Rank algorithm (WPR)[1] is an extension to the standard Page Rank algorithm. The importance of both in-links and 

out-links of the pages are taken into account. Rank scores are distributed based on the popularity of the pages .Number of in-links and 

out-links are observed to determine the popularity of a page. This algorithm performs better than the conventional Page Rank 

algorithm in terms of returning a large number of relevant pages to the given query. 

 

Weighted Links Rank Algorithm 

 

Weighted links rank (WLRank) [13] algorithm is a variant of Page Rank algorithm. Different page attributes are considered to give 

more weight to some links, for improving the precision of the answers. Various page attributes which are considered for assigning the 

weight are: tag in which the link is contained, length of the anchor text and relative position in the page. The use of anchor text is the 

best attribute of this algorithm. 

 

Distance Rank Algorithm 

 

It [5] is an intelligent ranking algorithm based on learning. In this algorithm, the distance between pages is calculated. The distance 

can be  defined as the number of ‘‘average clicks’’ between two pages.  It considers distance between pages as a punishment and 

therefore aims at minimizing this distance so that a page with less distance will get a higher rank. The Advantage of this algorithm is 

that it can find pages with high quality and more quickly with the use of distance based solution. Also, the complexity of Distance 

Rank is low. The Limitation of this algorithm is that it requires a large calculation to calculate the distance vector. 

 

Time Rank Algorithm 

 

This algorithm[3] utilizes the time fact or to increase the accuracy of the web page ranking. In this the rank score is improved by using 

the visit time of the page. The visit time of the page is measured after applying original and improved methods of web page rank 

algorithm to know about the degree of importance to the users. Time factor is used in this algorithm to increase the accuracy of the 

page ranking. It isa combination of content and link structure. It provides satisfactory and more relevant results. 

 

Query Dependent Ranking Algorithm 

 

This algorithm [10] is used to point out a large variety of queries. The similarities between the queries are measured. The ranking of 

documents in search is conducted by using different models based on different properties of queries. The ranking model in this 

algorithm is the combination of various models of the similar training queries. 

 

Categorization by context 
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This approach proposes [8] a ranking scheme in which ranking is done on the basis of context of the document rather than on the 

terms basis. Its task is to extract contextual information about documents by analyzing the structure of documents that refer to them. It 

uses context to describe collections. It is used to overcome the disadvantages of term based approach. 

 

III. PROPOSED ARCHITECTURE 

The architecture of the proposed ranking system is given in figure-1. The indexer module creates a context based index. This index is 

used by ranking module to calculate the tf/idf weight and document-context-relation weight of the document. Finally the two weights 

sums up and find the final weight and rank of the document in the result list. 

 

 
 

Figure-1 Architecture to combine tf/idf weight and proposed document-context-relation weight. 

 

Description of various components 

 

Crawler  

 

The job of the crawler is to download and store the web pages in a repository. This repository stores all the documents to be indexed 

and searched for a user query. 

Indexer  
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The job of the indexer is to parse the documents of the page repository and make entry of every token in the index. It also assign 

context to a document. Finding context of a document is not the area of concern of this paper. It is assumed that a component of the 

indexer will do this job. 

 

Weight Calculation and Ranking Module 

 

This module will calculate the tf/idf weight and document-context-relation weight of the document. These two weights will be 

combined to calculate the final rank of the document.  

 

Document-context-relation 

 

This weight will be calculated in the background by the ranking system for every document. This weight will indicate the goodness of 

the document in the given context. If a particular document is good in a context then this weight will be high for that document. 

 

IV. CONCLUSION 

A large number of algorithms are present today which can be used for ranking the pages in Informational Retrieval System. There 

will always be a scope of better ranking of pages as each algorithm has its associated advantages and disadvantages. In this paper a 

new architecture of IR system is proposed. The ranking module in the new proposed architecture will use the old tf/idf weight of the 

terms and also the context based index to find the final rank of the documents for a user query. The index will be a context based 

index that will be created using thesaurus. The design of formula for document-context-relation weight will be done in future.  
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Abstract- The difference of full breastfeeding length of normal 

confinement and cesarean section with IMD and non-IMD at 

RSDK Ibu dan Anak Siti Fatima and RSB (Maternity Hospital) 

of Restu Makassar. The research aims to indicate (1) the different 

of the length of full breastfeeding of normal confinement doing 

IMD and non-IMD, (2) the difference of the length of full 

breastfeeding of cesarean section doing IMD and non-IMD, (3) 

the difference of the length of full breastfeeding of normal 

confinement and cesarean section with IMD, and (4) the 

difference of length of full breast feeding of normal confinement 

which do not use IMD and cesarean section which use IMD. The 

research was conducted at the children’s and Maternity Hospitals 

in Makassar city. The type of method used was Analytic 

Observational Research with design of cohort prospective. There 

were 72 respondents. The datum analysis was conducted with 

bivariat manner with Kaplan Meier. The results reveal that there 

is different length of full breastfeeding of mothers who give birth 

with cesarean section with IMD and not IMD, there is difference 

of length of full breastfeeding to mothers of normal giving birth 

and cesarean section with IMD, but there is no different of the 

length of full breastfeeding of women who normally give birth 

without IMD and the mothers of cesarean section doing IMD, 

there is no difference of the length of full breastfeeding of 

mothers norm ally giving birth with IMD and non-IMD. 

 

Index Terms- Breast feeding, normal confinement, cesarean 

section and IMD 

 

I. INTRODUCTION 

here are still many cases where the baby is born not directly 

given to the mother for having skin contact and have feeding 

immediately. It is more likely due to the several reasons, such as 

knowledge of mothers about the importance of breast feeding is 

low, the inaccurate hospital regulation, and the numerous 

mothers who work outside the home. Some hospitals simply give 

formula to newborns which may lead the baby to suck the milk 

from the unaccustomed her nipples and finally no longer want to 

consume breast milk or often referred to as "nipple confusion". 

Sucking milk from a bottle is very different from the mother's 

nipple sucking that babies should learn from the beginning to 

suckle. This case shows that labor without any Early Initiation of 

Breastfeeding may shorten even prevent babies can breastfeed 

for longer (Prasetyono, 2009). Nativity with acts such as 

Caesarean section, vacuum, forceps, episiotomy even can also 

interfere with this natural ability, due to the pain felt by the 

mother because of the incision and suture the stomach so it takes 

time for mothers to breastfeed their babies. 

      Researchers from the British under the leadership of Edmond 

dr.Karen doing research in Ghana published in Pediatrics 30 

March 2006, to the 10,947 babies born between July 2003 and 

June 2004 implied that if a baby is given the opportunity to 

suckle within the first hour of contact with the mother skin (at 

least for an hour) then 22% of infants under 28 days of lives can 

be saved. However, if it first begin feeding when the baby was 

over two hours and 24 hours following the first, 16 % lived 

below the 28 day baby's life can be saved. 

      Babies born by cesarean section delivery method in Indonesia 

are generally not equipped to do the IMD, whereas actually IMD 

is an international recommendations of the UNICEF - WHO in 

1992, the contents of which have been developed by the Ministry 

of Health. The recommendation states that all health care 

facilities implement the 10 Steps to Successful Breastfeeding 

(LMKM) / Ten Step to Successful Breastfeeding that one of its 

contents recommend to assist in the implementation of the IMD 

mothers after delivery, whether vaginal delivery by normal 

methods as well as the section cesarean (Virarisca, Dasuki, 

Sofoewan, 2010). This study aimed to identify (1) the effect of 

IMD on normal delivery to full breastfeeding Giving, (2) the 

effects of IMD on cesarean section deliveries to the full length of 

breast feeding, and (3) differences IMD effects on normal labor 

and cesarean section deliveries to the full of breast feeding. 

 

II. MATERIALS AND METHODS 

2.1 Research Site and Design  

      The research using cohort design which was conducted at the 

Hospital of Bersalin Restu and RSKDIA Fatimah Makassar on 

the consideration that; Bersalin Restu Hospital and RSDKIA 

Fatima Makassar is the maternity hospital that performs the early 

initiation of well breastfeeding on normal delivery or cesarean 

section deliveries; There were no reports of research on 

differences in the length of a full breast feeding on normal labor 

and cesarean section IMD and non IMD.  

 

2.2 Population and Sample 

      The population in this study were all mothers who gave birth 

at the Bersalin Restu Hospital and RSKDIA Fatima Makassar in 

T  
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2012. Sample were mothers who gave birth to normal and 

caesarean section who perform Early Initiation of Breastfeeding 

(IMD) in RSB Restu Makassar and Early Initiation of 

Breastfeeding (IMD) in Makassar RSKDIA Fatima from 

February to March 2012. Sampling quota by means of sampling 

with a sample size of 72 people. 

 

2.3 Data Collection  

      Primary data was collected through interviews by providing a 

list of questions  orally to respondents and documentation 

methods for collecting secondary data by asking the register 

books owned by the midwife who handles the delivery of 

patients data either normal delivery or cesarean section. 

 

2.4 Data Analysis  

      Data Analysis using survival analysis is a draft statistic 

method for analyzing financial survival and described the 

differences of period of breast feeding in normal labor and 

cesarean section who did not IMD and in the form of tables and 

graphs survival. The data analyzed is determined long survival 

time mothers to breast feed their babies in full. For a long 

calculates the mother gave breast feed with IMD done at birth 

Kaplan Meyer and method used to distinguish length breastfed 

infants in cesarean section deliveries and normal wear tests using 

the log-rank statistic. 

 

III. RESULTS  

3.1 Descriptive Analysis 

      In Table 1 show that the normal delivery and caesarean 

section were 36 respondents who did IMD and not IMD at the 

amount of 50%. In normal labor there is no age group > 35 years 

in the amount of 0% compared to the cesarean section deliveries 

by 11.11%. Similarly, the cesarean section deliveries were more 

common in the age group 25-35 years with 83.33% compared to 

normal labor equal to 77.78%. More normal labor in multipara in 

the number of 58.3 % compared to the cesarean section 

deliveries by 44.4%. Similarly, the cesarean section deliveries 

are more common in primipara by 55.6% compared to normal 

labor is equal to 41.7%. Cesarean section deliveries more on 

working mothers in the amount of 66.7% compared to 55.6% of 

normal deliveries.  

 

Table 1. Distribution Frequency of Normal Delivery and 

Mother on Cesarean section Status IMD Based in RSDKIA 

Siti Fatimah and RSB Restu In 2012. 

 

Variables Normal 
% Cesarean 

section % 

IMD Status     

Yes 

No 

18 

18 

50,0 

50,0 

18 

18 
50,0 

50,0 

Age     

< 25 year 8 22,22 2 5,56 

25 – 35 year  28 
77,78 

30 83,33 

>35 year 0 0 4 11,11 

Parity     

Multipara 

Primipara 

21 

15 

58,3 

41,7 

16 

20 

44,4 

55,6 

Occupation     

Work 20 55,6 24 66,7 

Not work 16 44,4 
12 33,3 

Education 

level 
  

  

Low  

Medium  

High  

0 

24 

12 

0,0 

66,6 

33,3 

0 

21 

15 

0,0 

58,3 

41,6 

Number  36 100,0 36 100,0 

 

      Similarly, in normal labor is more common in women not 

working at 44.4% compared to cesarean section deliveries was 

equal to 33.3%. For educational level, In the normal delivery or 

cesarean section maternal education are not low at 0% Similarly, 

in normal labor is more common in women secondary education 

by 66.6% compared to cesarean section deliveries is equal to 

58.3%.  

 

Bivariate Analysis 

      Giving Full Breast Feeding in the Normal maternal IMD and 

non-IMD Based on Table 2, the opportunity to get a full Breast 

Feeding babies who do IMD in normal delivery at the age of 0 

days is 100 % and the non-IMD of 83.3 %, the chance of the 

baby getting full IMD Breast Feeding is done on a normal 

delivery at the age of 40 days for 83.3% and non-IMD of 61.1%, 

while the chances of the baby getting full IMD Breast Feeding on 

a normal delivery at the age of 60 days was 66.6% and that not 

IMD only of 38.8%. 

 

Table 2. Probability of Full Breast Feeding Since Giving 

Birth Mother Maternity Normal Based on IMD status in 

RSDKIA Siti Fatima and RSB Restu, 2012 

 

Day 

Cumulative 

Survival 

Proportion  

The number of 

rest cases  

IMD Non 

IMD 

IMD Non 

IMD 

IMD Non 

IMD 

0 

27 

38 

 

40 

42 

49 

 

60 

0 

21 

26 

27 

40 

42 

49 

53 

60 

100.0 

94,4 

88,9 

 

83,3 

77,8 

72,2 

 

66,6 

83,3 

77,8 

72,2 

66,7 

61,1 

55,6 

50,5 

44,4 

38,8 

18 

17 

16 

 

15 

14 

13 

 

12 

15 

14 

13 

12 

11 

10 

9 

8 

7 

      Figure 1 below indicate probabilities provision of full breast 

feeding in normal maternal IMD longest at 60 days is 66.6 % and 

non-IMD no later than 60 days of age is 38.8 %. 
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Figure 1. Period of Full Breast Feeding According to the 

IMD Status Normal Delivery 

 

      Based on Table 3, the average duration of full breast feeding 

for normal maternal conducted IMD is 54 days longer when 

compared with normal maternal IMD is not done at 41 days.  

 

Table 3. Period of Full Breast Feeding Mothers According to 

the IMD status Maternity Normal in RSKDIA Siti Fatima 

and RSB Restu In 2012 

 

 

 

      Based on median values, there are 50 % of mothers who gave 

birth to normal and do IMD still provide full breastfeeding up to 

the age of 60 days, while 50 % of mothers who gave birth to 

normal and not done IMD still provide full breast feeding until 

the age of 49 days. 

 

Table 4. Probability of Giving Full Breast Feeding After 

Childbirth According to IMD status on Mother Maternity 

Seksio Fault in RSKDIA Siti Fatima and RSB Restu In 2012 

 

Day  

 

Cumulative 

Survival 

Proportion  

The number of rest 

cases  

IMD Non 

IMD 

IMD Non 

IMD 

IMD Non 

IMD 

0 

16 

22 

27 

28 

36 

46 

49 

52 

54 

56 

60 

0 100 

94,4 

88,9 

83,3 

72,2 

66,7 

55,6 

50,0 

44,4 

33,3 

27,8 

22,2 

0 18 

17 

16 

15 

13 

12 

10 

9 

8 

6 

5 

4 

0 

 

      Period of Full Breast Feeding giving on maternal cesarean 

section that IMD and non-IMD Table 4 show, chances of getting 

a full breast feeding baby at the age of 0 day by 100% and at the 

age of 60 days was 22,2% in maternal cesarean section 

performed while the IMD at maternal cesarean section and the 

non-IMD is 0%. Based on IMD status in mothers with cesarean 

section deliveries can be seen that the provision of full 

breastfeeding mothers do IMD have longer odds when compared 

with mothers who did not IMD. 

      Based Graphic 2, giving the probability of full breast feeding 

on maternal cesarean section performed IMD, the oldest age of 

60 days is 22.2 %, when compared with maternal cesarean 

section for non-IMD, where there is no provision of full breast 

feeding by mothers cesarean section IMD is not done.  

 
Graphic 2. Period of Full Breast Feeding based on   the IMD 

maternal cesarean section 

 

      Based on Table 6, the average duration of full breast feeding 

for mothers who do IMD cesarean section at 45 days whereas 

maternal cesarean section is not performed at all IMD does not 

provide full breastfeeding.  

 

 

 

IMD  Status 

Period of Full 

Breast Feeding 

Percentiles 

 

25% 50% 75% 

IMD 

Non IMD 

54,222 

41,000 

60 

60 

60 

49 

49 

26 
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Table 6. Differences  period of Full Breast Feeding According to 

IMD Status on Mother Maternity cesarean section in RSKDIA 

Siti Fatima and RSB Restu In 2012 

 

 Chi-Square Df Sig. 

Log Rank (Mantel-Cox) 35.000 1 .000 

Breslow (Generalized 

Wilcoxon) 35.000 1 .000 

Tarone-Ware 
35.000 1 .000 

 

      Based on the estimated value of the median, there were 50% 

of mothers who continue to provide full breast feeding in the 

cesarean section group were given intervention IMD until the age 

of 49 days, but no one is giving full breastfeeding mothers in the 

cesarean section group at non IMD. Table 4 illustrates that 

significant value both log rank, Breslow, and Tarone – Ware less 

of 0.05, so it can be concluded that there are differences in the 

duration of full breast feeding among mothers who do IMD 

cesarean section cesarean section to mothers who did not do the 

IMD. 

 

Duration of Giving Full Breast Feeding in Normal and IMD 

maternal cesarean section. 

 

      Table 7 shows that opportunities to get Full Breast Feeding 

babies who do IMD in normal maternal and maternal cesarean 

section at the age of 0 days is 100%, at the age of 49 the 

opportunity to get Full Breast Feeding infants on maternal 

normal is 72.2% and the section fault that is 50.0%,  

 

Table 7 Probability of Giving Full Breast Feeding Mother 

After Childbirth and Maternity Normal Fault section to the 

IMD in RSKDIA Siti Fatima and RSB Restu In 2012. 

 

Day  
Proporsi Survival 

Kumulatif 

The number of rest 

cases 

Nor

mal  

cesarean 

section  

Norm

al 

cesarean 

section  

Normal cesarean 

section  

0 

27 

38 

40 

42 

 

 

49 

 

 

 

60 

0 

16 

22 

27 

28 

36 

46 

49 

52 

54 

56 

60 

100,0 

94,4 

88,9 

83,3 

77,8 

 

 

72,2 

 

 

 

66,6 

100,0 

94,4 

88,9 

83,3 

72,2 

66,7 

55,6 

50,0 

44,4 

33,3 

27,8 

22,2 

18 

17 

16 

15 

14 

 

 

13 

 

 

 

12 

18 

17 

16 

15 

13 

12 

10 

9 

8 

6 

5 

4 

 

      Based on Figure 3, the probability of giving full breast 

feeding mothers who gave birth at the while chances of getting a 

full breast feeding babies in mothers of normal birth at the age of 

60 days is 66.6 cases of cesarean section and the mother lived 

only 22.2 %.  

 
      IMD's normal maximum of 60 days of age is 66.6 % and the 

cesarean section IMD longest 60 days of age is 22.2 %. 

      Based on Table 8, the average duration of full breast feeding 

for mothers who gave birth to normal with IMD were 54.222 

days longer than the mother who gave birth to the IMD cesarean 

section is 45.222 days. Based on the 75 % percentile, mothers 

who still provide full breast feeding among mothers who gave 

birth to normal IMD till the age of 49 days, and the mother who 

gave birth cesarean section performed IMD until age 28 days.  

 

Table 8. Period of Full Maternity Breast Feeding Mother 

Normal and cesarean section with IMD in RSKDIA Siti 

Fatima and RSB Restu in 2012 

 

Delivery type 

Duration of 

Full Breast 

Feeding 

Percentiles  

25% 50% 
75

% 

Normal 

Cesarean  

54,222 

45,222 

0 

0 

0 

49 

49 

28 

 

      Table 9 illustrate that both the significant value of log rank, 

Breslow and TARone-Ware, less than 0.05, so it can be 

concluded that there are differences between the old full breast 

feeding mothers with normal delivery and caesarean section were 

IMD. 

 

Tabel 9. Period of  Full Maternity Breast Feeding Mother 

Normal and IMD cesarean in RSKDIA Siti Fatima and RSB 

Restu In 2012 

 

 
Chi-Square Df Sig. 

Log Rank (Mantel-Cox) 
6.232 1 .013 
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Breslow (Generalized 

Wilcoxon) 
5.421 1 .020 

Tarone-Ware 
5.825 1 .016 

 

      Bivariate Analysis Between period of Full Breast Feeding 

Giving in normal maternal Not IMD and the IMD cesarean 

section. 

      Table 10, the chances of the baby getting Full Breast Feeding 

at non IMD normal maternal age 0 days is 83.3 % and the IMD 

maternal cesarean section at 100%. At the age of 49 get a full day 

of opportunities Breast Feeding babies in normal maternal non 

IMD and IMD maternal cesarean section is same with 50.0 %, 

while chances of getting a full breast feeding infants on non IMD 

maternal at age of 60 days is 38.8% and the cesarean section of 

IMD mo ther lived only 22.2%. Based on Figure 4, the 

probability of giving full breast feeding in mothers who gave 

birth to normal non-IMD no later than 60 days of age is 38.8 % 

and cesarean section, maternal age IMD maximum of 60 days is 

22.2 %. 

 

Tabel 11. Period of Full Breast Feeding of normal delivery 

with non IMD and Cesarean section delivery with IMD di 

RSKDIA Siti Fatima and RSB Restu 2012 

 

Delivery type 

Duration of 

Full Breast 

Feeding 

Percentiles  

25

% 
50% 

75

% 

Normal 

Cesarean 

41,000 

45,222 

60 

60 

49 

49 

26 

28 

 

      Based on Table 11, the average duration of full breast 

feeding for mothers who give birth are normal non IMD were 

41,000 days and to those mothers who gave birth at caesarean 

section IMD is longer with 45.222 days. Based on median values

, there are 50 % of mothers who continue to provide full breast 

feeding mothers who gave birth to normal both not IMD and 

mother who gave birth cesarean section IMD until the age of 49 

days. 

      Table 12 illustrates that the significant value both log rank, 

Breslow and TARone-Ware more than 0.05, so it can be 

concluded that there is no difference in duration of full breast 

feeding among mothers with normal delivery non IMD and 

maternal IMD cesarean section. 

 

Tabel 12 Difference of Full Breast Feeding of normal delivery 

maternal non IMD and cesarean section delivery maternal 

with IMD in RSKDIA Siti Fatima and RSB Restu, 2012 

 

IV. DISCUSSION 

Period of Full Breast Feeding in the Normal Maternal IMD 

and non IMD 

      Approximately 22% of the infant mortality rate at one month 

after the first birth can be reduced by doing IMD, breastfed 

babies for an hour or more his mother's chest immediately after 

birth. It is important in maintaining the productivity of milk. 

Baby's sucking is important in increasing the levels of the 

prolactin hormone, the hormone stimulates the mammary glands 

to produce milk. The suction will increase milk production 

doubled. That's the difference puff with feeling (Yuliarti, 2010). 

This study is in line with the research of Dr. Niels bergman 

(2005) found that mothers who gave birth to the chest 

temperatures to 1 degree Celsius warmer than the temperature of 

the mother's breast is not giving birth. If the baby's mother placed 

chest heat, the temperature of the mother's chest will drop 1 

degree Celsius. If the baby was cold, the mother's chest 

temperature will rise by 2 degrees Celsius to warm the baby. 

Thus, mothers who gave birth chest is the best place for 

newborns than a sophisticated bed and expensive. 

      It rarely found that IMD can not be done as long as health 

workers and mothers can work. Unless complications occur in 

mother or abnormalities in infants that require immediate action. 

Based on interviews conducted during the study that the 

information obtained from 50% of normal birth mother who did 

not IMD, though giving full breast feeding only till age of 49 

days than did the IMD can provide full breast feeding longer till 

age of 60 days. Average mother does not know the importance of 

breastfeeding and how to breastfeed properly so that her breasts 

are swollen and sore nipples and opted to stop nursing her baby, 

so that tends to give her baby formula because they think formula 

is better than breast milk, because it is ultimately used to use 

baby pacifier so breastfeed when experiencing nipple confusion. 

It also greatly affect the continuity of the provision of full breast 

feeding. This study is also in line with the qualitative studies on 

women in the region south of Jakarta district in Jagakarsa health 

centers reported that IMD significantly affect the implementation 

of exclusive breastfeeding. 

      These results are also in line with those made by Fika and 

Syafiq, medical journal (2003) which states that in the group of 

infants who were given the opportunity for early breastfeeding, 

the result is eight times more successful than exclusively 

breastfed infants who were not given the opportunity early 

breastfeeding. 

 

 

 Chi-Square Df Sig. 

Log Rank (Mantel-Cox)          .216 1 .642 

Breslow (Generalized 

Wilcoxon) 

.004 1 .948 

Tarone-Ware                    .037 1 .847 

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      672 

ISSN 2250-3153  

www.ijsrp.org 

Period of Full Breast Feeding on maternal cesarean section 

that IMD and non IMD 

      According to the theory, the most common reason that was 

not done IMD in mothers who gave birth cesarean section 

because of the condition of the mother who is very risky and the 

busy operating rooms. This is not a problem because the baby 's 

chest with mother, mother to be moved or recovered chamber 

treatment rooms. Give the baby a chance to continue its 

operations and achieve breast feeding early. 

      Based on interviews conducted at the time of the study 

obtained information that 50 % of mothers who gave birth 

cesarean section did IMD, no one that gives full breastfeeding 

even though only a day than those who do IMD can provide full 

breast feeding longer till 49 days. The results showed that the 

majority of mothers with ailing physical condition including 

cesarean section deliveries stopped giving full breast feeding her 

baby because of the pain in the incision, breastfeeding mothers 

little or no out - and because of the hospital early after giving 

birth to her baby immediately separated as soon af ter birth the 

baby was given formula. This greatly affects the continuity of the 

provision of full breast feeding. It shows that the IMD greatly 

affect the success of the full length Breastfeeding mothers 

especially on how childbirth affects the physical condition of the 

mother, unlike the case in normal deliveries, well done IMD or 

not it did not greatly affect the duration of full breastfeeding 

difference. 

      According to research conducted by Arifah, (2009) that there 

was a significant difference of time between the Early 

breastfeeding success of initiation of normal delivery with 

cesarean delivery. So that in the event of failure of the early 

initiation will also affect maternal milk production, because of 

the hormone oxytocin which affects the mother 's milk 

production will be released when stimulated by the baby's 

sucking at the mother's nipple during breastfeeding. Meanwhile, 

the baby still needs breast milk as nutrition and body was also 

improves immunity. If there is a balance between the needs of 

the mother 's milk production of breast milk needed by the baby, 

then the program will result in the failure of 6 month exclusive 

breastfeeding in infants. 

      Tarigan, RB (2011) in Kabanjahe Hospital in 2009 found, 

there were 175 maternal and 96 of them with a cesarean surgery. 

Means about 54% of labor performed by cesarean section. 

Mothers who give birth by cesarean section on General Hospital 

generally do not give milk to their babies. This study is 

consistent with research Fitriany (2011), it is known that delivery 

by cesarean section does not affect the physiological basis of 

breastfeeding if the mother wants.  

 

Period of Full Breast Feeding Giving in Normal and IMD 

maternal cesarean section. 

      According to the IMD theory can be done either on a normal 

delivery and caesarean section for the delivery of successful 

breast feeding full longer. Cesarean delivery is not a barrier to 

mothers initiate breastfeeding early. Because the baby can be 

positioned although not as perfect as in normal labor. From the 

results of the research can be seen that the IMD does birth 

mothers supported by the normal place that turns healthy 

maternal health affects more than the duration of full 

breastfeeding mothers that childbirth is not a normal place so 

affected by the physical condition of the mother, although still 

done IMD. 

 

Period of Full Breast Feeding Giving in Normal maternal Not 

IMD and the IMD  

      At cesarean section deliveries are usually less stable physical 

condition of the mother because the incision pain and anesthetic 

effects when performed cesarean section, so sometimes the 

introduction of early breastfeeding initiation was not done. 

Although the actual initiation of early breastfeeding can still be 

done, although not as perfect as the normal delivery for a full 

success of breastfeeding is longer. It should be understood that, if 

exercised early breastfeeding initiation but still will not like the 

normal labor performed early breastfeeding initiation. The results 

of this study showed that although the birth mother in a way that 

is not normal or caesarean section but the effect does IMD turns 

full success of breastfeeding for longer than normal the birth 

mother with a healthy physical condition of the mother but not 

done IMD, not much different from that considered there is no 

difference between a mother who gave birth to normal IMD and 

maternal cesarean section performed IMD where there are 50 % 

of women who continue to provide full breast feeding mothers 

who gave birth to normal either not IMD or mother who gave 

birth cesarean section IMD until the age of 49 days. 

      It can be concluded that mothers who give birth by cesarean 

section IMD mothers who gave birth at the IMD is not normal, 

and the mother who gave birth to normal IMD longer than 

mothers with a cesarean section IMD against granting full 

duration of breast feeding. 

 

V. CONCLUSION 

 

      There was no difference in duration of full breast feeding 

among mothers of normal birth with the IMD and non IMD with 

p value of 0.071. There are differences in the duration of full 

breast feeding among mothers cesarean section performed with 

IMD and non IMD with value of 0.000. There are differences 

between the period full breast feeding mothers with normal 

delivery and caesarean section with IMD p-value 0.013. There 

was no difference in duration of full breast feeding among 

mothers with normal delivery with not IMD and IMD maternal 

cesarean section with p value 0.642. 
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Abstract- Control methodologies could achieve better comfort conditions of heating, ventilating and air conditioning (HVAC) 

systems, however, the application of classical controllers is unsatisfactory as HVAC systems are non-linear and the control variables 

such as temperature and relative humidity (RH) inside the thermal zone are coupled. The objective of this study is to implement and 

simulate adaptive control for decoupled HVAC to control temperature and RH.  A non-linear decoupling algorithm is used to decouple 

the HVAC system and an adaptive controller is applied to control the temperature and RH, and improve the transient response of 

system. The simulation results show that the adaptive controller performance is superior, as compared with classical PID controller. In 

addition, the steady state set points for temperature and RH are better reached in a shorter period of time 

 

    Index Terms- HVAC components, HVAC systems, nonlinear decoupling, adaptive controller 

 

 

I. INTRODUCTION 

t is well known that the dynamic performance of a Heating, Ventilation and Air Conditioning (HVAC) system has great impact on 

power and energy consumption, as well as on indoor air quality. In order to study the system performance at the design stage, it is 

necessary to obtain approximate mathematical models for system components. In addition, efficient control strategies play an essential 

role in developing improved energy control systems for buildings. The most important criteria for designing HVAC plants are energy 

efficiency and indoor climate conditions. An adequate combination of these two criteria demand gives the proper control of the plant. 

The two main functions of any HVAC system are to provide satisfactory indoor comfortable conditions (temperature and relative 

humidity) for buildings and housing,  for humans and equipment, and, concurrently, minimize the overall energy consumption whilst 

providing comfortable temperatures and humidity for the occupants [1]. Typically, an HVAC system is used to offset the thermal load 

(Qz) and moisture load (Mz) in a thermal zone and to maintain desirable set-points for comfort condition parameters such as 

temperature, RH, CO2 content, and air velocity. Among the different parameters, temperature and RH have more direct influence on 

the performance of HVAC systems in nearly all the applications [2, 3].The design of successful controllers for HVAC systems 

primarily depends on the availability of good dynamic models of the systems and mathematical equations that describe its behavior.  

In recent years, there has been a growing interest in the mathematical modeling of HVAC systems and its components. Many 

researchers have studied HVAC dynamic models using either theoretical or experimental approach.  Clark et al. [4] derived dynamic 

models for a duct and a hot water coil.  Underwood and Crawford [5] developed an empirical nonlinear model of a hot-water-to-air 

heat exchanger loop that is used in developing nonlinear control law. This model accurately predicted the effect of inlet air 

temperature, air flow rate, and inlet water temperature during closed loop control of output air temperature using water flow rate as a 

control input. Maxwell et al. [6] developed an empirical model of chilled water coil and used it to predict the system response to 

inputs with Proportional (P), Proportional Integral (PI), and Proportional Integral Derivative (PID) control algorithms. The actual 

response of chilled water was measured to validate the coil model.  They found that the coil model effectively predicted the response 

at different values of gains for each type of control algorithm. Kasahara et al. [7] described a procedure for deriving a dynamic model 

of an air-conditioned room by applying physical laws.  Riederer et al. [8] developed a room model to study the influence of the sensor 

position in building thermal control. Since the temperature measured by the sensor of a room temperature controller depends on its 

position in the zone they obtained a detailed list of criteria for the development of zone models.  Peng and Paassen [9] presented the 

modeling and control of an air conditioning system. The process was decomposed into two subsystems connected in series with 

natural feedback which are obtained very good and satisfactory results in maintaining the room conditions close to the desired values. 

Recently Parvaresh et al. [10] presented a mathematical dynamic model for HVAC system components based on Matlab.To enhance 

the performance of HVAC systems by means of controlling temperature and RH, several studies have been conducted based on simple 

on/off and proportional (P)-integral (I)-derivative (D) control methodologies, and more complex algorithms such as non-linear, 

multivariable, AI methodologies as well as their combinations [11, 12]. Classical control techniques such as ON/OFF controllers 

I 
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(thermostats) and PID controllers are still very popular, due to their low cost and ease of tuning and operation [13, 14].  Thus, he most 

widely used control algorithms for HVAC systems are based on PIDs.  However, it must be noted that the PID control methodology as 

a linear controller, is suitable for linear systems and HVAC system is inherently non-linear [10]. The assumption of linear behavior of 

the system, including the building envelope components and those of the equipment is usually valid and satisfactory control action 

may result. However, with the advent of the digital technology and high speed computing hardware that can be imbedded in 

controllers, it is possible to address the non-linear behavior of HVAC systems by means of more sophisticated control algorithms [15].  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Nomenclature  

AR area of the roof=9 m
2 

Aw1 area of the wall (East, West)=9 m
2 

Aw2 area of the wall (South, North)=12 m
2 

Cah  overall thermal capacitance of the air handling unit=4.5 kJ/C 

Cd  specific heat of the duct material=0.4187 kJ/kg ◦C 

Ch overall thermal capacitance of the humidifier=0.63 kJ/◦C 

Cpa specific heat of air=1.005 kJ/kg ◦C 

Cpw specific heat of water=4.1868 kJ/kg ◦C 

CR overall thermal capacitance of the roof=80 kJ/C 

Cw1 overall thermal capacitance of the wall (East, West)=70 kJ/C 

Cw2 overall thermal capacitance of the wall (South, North)=60 kJ/C 

Cz overall thermal capacitance of the zone=47.1 kJ/C 

e(t) error 

fsa volume flow rate of the supply air=0.192 m
3
/s 

fsw water flow rate=8.02*10
-5

 m
3
/s 

h(t) rate of moisture air produced in the humidifier 

hi heat transfer coefficient inside duct=8.33 W/m
2
◦c 

ho heat transfer coefficient in the ambient=16.6 W/m
2
◦C 

Md mass of the duct model=6.404 kg/m 

ms mass flow rate of the air stream=0.24 kg/s 

mm total mass flow rate of the mixing air=0.24 kg/s 

mo mass flow rate of the outdoor air=0.12 kg/s 

mr  mass flow rate of the recalculated air=0.12 kg/s 

mt  mass of tube material kg/m 

p(t) evaporation rate of the occupants=0.08 kg/h 

q(t) heat gains from occupants, and light (W) 

Tco temperature of the air out from the coil (◦C) 

Th supply air temperature (in humidifier) in (◦C) 

Tin temperature in to the duct 

Tm temperature of the air out of the mixing box (◦C) 

Tme temperature measured (◦C) 

To temperature outside=32 ◦C (Summer)=5 ◦C (Winter) 

Tout temperature out from the duct 

Tr temperature of the recalculated air (◦C) 

Ts supply temperature from the Heating coil 

Tsa supply air temperature (◦C) 

Tse temperature output from the sensor (◦C) 

Tsi temperature of supply air (to the humidifier) (◦C) 

Tt,o tube surface temperature (◦C) 

Two return water temperature=10 (◦C) 

Twi supply water temperature (◦C) 
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Temperature and RH controls, on an individual basis, have counter effects on each other [16, 17].  In a numerical study, Cui et al. [16] 

the simultaneous and separate control of temperature and RH in a thermal zone were investigated. Moreover, in the simultaneous 

control, setting the controller parameters is difficult and, due to thermal coupling between RH and temperature, the response of the 

system oscillates. As a result of that study, the coupling effects of RH and temperature should be considered, when it is desired to 

control such parameters simultaneously. There are two approaches to address the decoupling of temperature and RH. First, the 

coupling behavior between temperature and RH can be overcome by utilizing a decoupling algorithm, when a control law is 

developed. For that purpose, control methodologies such as multivariable or intelligent control methods can be used. Becker et al. [18] 

designed a fuzzy controller to regulate the temperature and RH in a cold store by studying the coupling behavior of temperature and 

RH in fuzzy controller actions. The rule-based control methodology solved the coupling problem of temperature and RH directly, and 

the proposed fuzzy controller could control the system under disturbances and changes in setpoints efficiently. To avoid interaction 

Tw1 temperature of the wall (East, West) (◦C) 

Tw1 temperature of the wall (South, North) (◦C) 

Tz temperature of the zone (◦C) 

Uw1 overall heat transfer coefficient of (East, West) walls=2W/m
2
 ◦C 

Uw2 overall heat transfer coefficient of (South, North) walls=2W/m
2
 ◦C 

UR overall heat transfer coefficient of the roof= W/m
2
◦C 

(UA)ah  overall transmittance area factor of the air handling unit=0.04 kJ/sC 

Va volume of the air handling unit=0.88 m
3 

Vh volume of humidifier=0.44 m
3 

Vz volume of the zoneZ36 m
3 

Wco humidity ratio of the air out from the coil (kg/kg dry air) 

Wh supply air humidity ratio (in humidifier) in kg/kg(dry air) 

Wm humidity ratio of the air out the mixing box (kg/kg dry air) 

Wo humidity ratio outside=0.02744 kg/kg (dry air) (Summer)=0.002 kg/kg(dryair)(Winter) 

Wsa humidity ratio of the supply air in kg/kg (dry air) 

Wsi humidity ratio of the supply air (to the humidifier) in kg/kg (dry air) 

Wz humidity ratio of the zone in kg/kg (dry air) 

Subscripts  

a air 

ah air handling unit 

ai air in 

ao air out 

co out from the coil 

d duct 

h humidifier 

in in 

m mixed 

me measured 

o out 

R roof 

r recirculated 

s supply 

sa supply air 

se sensor 

sw supply water 

w water 

W1 East, and West walls 

W2 North, South walls 

wi water in 

wo water out 

z zone 

Greek letters  

ah  (UA)h overall transmittance area factor of the humidifierZ0.0183 kJ/s ◦C 

tse time constant of the sensor (seconds) 

ra density of airZ1.25 kg/m
3 

rw density of waterZ998 kg/m
3 
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between temperature and moisture content responses,  an experimental study Qi and Deng [19]  which temperature and moisture 

content have been controlled simultaneously by varying the speeds of both compressor and supply fan in a direct expansion air 

conditioning system was carried out. In that study, the controller was constructed by using the linearized model of the direct expansion 

air conditioning system, and LQG method was used to design the controller. Although the method in that study appeared to ge 

straightforward for solving the problem, but when the setpoint of temperature in the thermal zone changed, the moisture content of the 

thermal zone experienced some fluctuations and it nearly settled at setpoint after 3000 s. In the second approach for decoupling, 

distinct channels for controlling the temperature and RH are developed where they are controlled individually through single input 

single output (SISO) channels. In addition, non-linear decoupling control algorithm can control  the temperature and RH individually 

[17]. In that study, the error between thermal zone temperature and the setpoint was input to a PD controller for determination of the 

control law that is used in conjunction with the same for RH by the decoupling algorithm for computing the final values of the 

controlled variables, namely, flow rate of air (fa) and flow rate of water (fw) in each time step. The controlled variables are then used 

to solve the differential equations for finding the thermal zone temperature and RH responses. The aim  of this study is to apply the 

adaptive control methodology for the HVAC system introduced by Parvaresh et al. [10] which will be decoupled via decoupling 

method. The next sections will present the methodology section which includes system model, the non-interactive method, step 

response and adaptive control is presented. The simulation results and conclusions are provided in sections 3 and section 4 

respectively. 

 

II.  METHODOLOGY AND CONTROL ALGORITHMS 
 

      2.1. System modeling 

 

The system modeled in this study is simply referred to as HVAC system, serving a single thermal zone as shown in Figure1 [10]. The 

new and complete mathematical dynamic model of HVAC components such as heating/cooling coil, humidifier, mixing box, ducts 

and sensors is described by Bourhan et al. [20]. All of these components are proposed and simulated in Matlab/Simulink platform are 

given by Parvaresh et al. [10]. The proposed model is presented in terms of energy mass balance equations for each HVAC 

component. Two control loops for this model, namely, temperature control loop and humidity ratio control loop are considered. 

Initially, fresh air enters the system and mixes with 50% of the return air, while the remaining air is passed through the heating coil 

and humidifier. Next, the mixed air is delivered to a heating coil where it is conditioned according to a desired setpoint by a draw-

through fan. After that, the air supplied passes through the humidifier and condition according to desired setpoint through the duct. 

The system controller simultaneously varies fsa and fsw according to load changes, so that the desired setpoints in temperature and RH, 

as control variables, are maintained. The variables are defined in the nomenclature. The differential equations formulated based on 

energy and mass balances for the system of Figure 1 are given by bourhan et al. [20].  

co

ah sw w pw wi wo a o co sa a pa m co

dT
c = f ρ c (T -T ) + (UA) (T -T ) + f ρ c (T -T )

dt
 (1) 

h

h sa pa si h h o h

dT
c f c (T T ) (T T )

dt
     (2) 

h

h sa si h

a

dw h(t)
v f (w w )

dt
  


 (3) 

Equations (1) and (3) show that the humidity and heating coil of HAVC system have interconnections. Equations (1)–(3) describe the 

transient mass and energy balances for the heating coil and humidifier model. Equation (1) indicates that the rate of change of energy 

in the air passes through the coil is equal to the energy added by the flow rate of water in the heating coil, and the energy transferred 

by the return air to the surrounding. 
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Figure1: HVAC system [10] 

In equation (3), h(t) is the rate of humid air that the humidifier can produce and it is a function of humidity ratio. The revised 

differential equations in the system can be expressed in the state space form [17] as follows: 
.

1 11 1 21 2x g (x).u g (x).u   (4) 

.

2 12 1x g (x).u
 

(5) 

.

3 3 13 1x f (x) g (x).u   (6) 

Where 1 sau f , 2 swu f , 
11 a a ah m 1g (x) ( c / c )(T x )   , 

21 c ah wi wog (x) ( w w / c )(T T )    , 
13 si 3 hg (x) (w x ) / v  , 

12 m 2 ahg (x) (w x ) / v  , 
3 af (x) h(t) / vh  , x1=T,  x2=ψ1, x3=ψ2 

11 21
.

12 1 2

3 13

g (x) g (x)   0

x    0 g (x) u    0 u

f (x)    0g (x)

    
    

      
         

 

1 1 1y h (x) x   

1 2 3y h (x) x   

(7) 

Note that, the HVAC system model described by [10] is nonlinear as the multiplication of control and controlled variables are 

presented. 

 

       2.2. Non-interactive method 

 

Different methods such as pole placement, linear quadratic, linear quadratic gaussian (LQG), and decoupling or non-interactive 

method can be used to control the multi-input multi-output (MIMO) systems. In the non-interactive control method, the feedback is 

used in order to transform the MIMO system, from an input–output point of view to an aggregate of independent single input SISO 

channels. It is observed from the equations (4)–(6) that when it becomes necessary to make a change in one control variable, namely 

ψ2, by means of modulating a controlled variable, namely fa, the other control variables, namely ψ1 and T, are also forced to change. 

As a result, achieving desired setpoints for both control variables becomes impossible and implementing a non-linear decoupling 

procedure is necessary. The non-interacting control law is obtained by non-linear decoupling theory resulting in the following 

expression [17]. The first step to apply the nonlinear decoupling theory is to determine the vector relative degree: 

 

 

11 21

13

g       g
A(x)

g        0

 
  
 

 (8) 

 

 

 

 

 

 

1 1V A (x)B(x) A (x)V


     (9) 

1V A (x) V B(x)


  
   

 
(10) 

2

1 f 1

2
2 f 2

B (x) L h (x) 0
B(x)

B (x) 0L h (x)

    
      

      

 (11) 

1
13

11 13

21 11
2

V0     -g
V (1/ g g )

g  g V





 
   

        
 

 (12) 

The application of the previous control law system in equation (7) results in a closed-loop system with a new set of coordinates set 

z(x)ϵR
4
 as follows: 

.

1 2z z  (13) 

.

2 1z v


  (14) 

1g 1 11L h (x) g

1g 2 13L h (x) g

2g 2L h (x) 0

2g 1 21L h (x) g
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.

3 4z z  (15) 

.

4 2z v


  (16) 

 Where the revised controlled variables 1v


 and 2v


are capable of controlling ψ1, and T, respectively, on individual basis, the new 

states are described below: 

 

1 1 1z h (x) x   (17) 

2 11z g  (18) 

3 2 3z h (x) x   (19) 

4 13z g  (20) 

The closed-loop system resulting from the application of the decoupling HVAC system is shown in Figure 2. 

 

 
Figure 2: Closed-loop of the linearized decoupled system 

 

      2.3. Step response method 

 

The step response of linearized decoupled system and original model of HVAC system is considered in Figures 3 (a-d) and Figures 4 

(a-d) below.  
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Figure 3(a): Final value of decoupled and original system 
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Figure 3(b): Rise time of decoupled and original system 
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Figure 3(c): Setting time of Original and decoupled system 
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Figure 3(d): Peak time of Original and decoupled system 

 

Step Response

Time (seconds)

A
m

p
lit

u
d
e

0 10 20 30 40 50 60 70 80 90 100

System: Decoupled

Final Value: 25

System: Original

Final Value: 0.015

 

 

Decoupled

Original

 
Figure 4(a): Final value of decoupled and original system 
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Figure 4(b): Rise time of decoupled and original system 
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Figure 4(c): Settling time of original and decoupled system 
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Figure 4(d): Peak time of original and decoupled system 

 

Some characteristics of the normalized step response of humidity and temperature for decoupled and original HVAC system are 

tabulated in Table I and Table II. 

 

Table I. Step response characteristics of decoupled and original system for humidity 

Model Peak 

time/amplitude 

Rise time Settling time Final value IEA 

Original 215/0.003 99.9 ----- -3.6-e009 127.6 

Decoupled 3.6/0.46 1.64 8.08 0.4 0.66 

 

Table II. Step response characteristics of decoupled and original system for temperature 

Model Peak 

time/amplitude 

Rise time Settling time Final value IEA 

Original 100/0.001 99.9 ---- 0.015 1.20e004 

Decoupled 29.1/3.67 1.64 8.08 25 39.09 

 

By comparing the original and decoupled system, it is clear that the decoupled system is a better option than the use of the original 

system. In addition it is found that the decoupled system has a better response to the step response which means the decoupled system 
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could be used instead of the original system.  A comparison of PID controller for temperature and humidity of decoupled and original 

HVAC system are illustrated in Figure 5 and Figure 6.  
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Figure 5: PID comparison of humidity for decoupled and original HVAC system 
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Figure 6: PID comparison of original and decoupled HVAC system 

 

In the control system, the tracking of the system is very important. By checking the step response of original and decoupled system, it 

is noted that the decoupled system can be used instead of the original one. As discussed in Beghi and Cecchinato [21], adaptive 

controllers are best suited to meet the challenge of reducing the overall energy consumption heating and cooling of buildings; 

therefore, adaptive control is used to improve the transient response of the system as well as decrease the amount of error. In the 

following sections, the adaptive control algorithm is used to control the parameter of the HVAC system. 
 

       2.4. Adaptive control algorithm 

 

Advanced control systems that are able to efficiently track the actual cooling/heating power requests from the plant, such as predictive 

or adaptive controllers, are best suited to meet the challenge of reducing the overall energy consumption for building heating and 

cooling [21]. One of the earliest works by Farris and McDonald [22] apply adaptive control for HVAC&R systems focused on DDC 

for solar-heated buildings, with a single-zone air space and room air temperature as the output of the system. In one of the studies, an 

adaptive optimal control (AOC) strategy was designed using a linearized model of the original nonlinear HVAC&R system and 

closed-loop optimal obtained via the matrix Riccati equation in [23]. Cao et al. [24] described an adaptive control as a type of 

controller that has the ability to adjust itself to any parameter variations occurring in a control system.  Beghi and Cecchinato [21] has 

mentioned that predictive or adaptive controllers are best suited to meet the challenge of reducing the overall energy consumption for 

building heating and cooling.  Using zone temperature and hot water temperature as the two state variables, and heat pump input as the 

control variable, an adaptive control strategy [25] was applied to a discharge air temperature model [26] for the discharge air 

temperature to track the optimal reference temperature in the presence of disturbances. Temperature and RH controls, on individual 

basis, have counter effects on each other [16, 17]. Another class of adaptive systems, known as model-following or model-reference 

adaptive control (MRAC) was applied to a VAV system with zone, coil, and water temperatures as the three state variables; mass flow 

rate of supply air, mass flow rate of chilled water, and input energy to the chiller as the three control variables; and a second-order 

model as the reference model for the VAV system.  The simulations showed good adaptability of the actual zone temperature with its 

reference value. Figure7, presents a schematic of the MRAC used in the model.  The MIT rule is used to control the parameters of the 

HVAC system because it is relatively simple and easy to use. The enhancement in efficiency of the HVAC system is accomplished 
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due to improvement of transient response, when the MRAC is used to control the decupled HVAC system. The goal is to minimize the 

error (e = y - ym) by designing a controller that has one or more adjustable parameters to minimize certain cost functions [j (θ) =1/2e
2
]. 

Therefore the output of the closed-loop system (y) followed the output of the reference model (ym).   

 

 
Figure 7: Diagram of MRAC[27] 

 

       2.4.1.    Adaptive mechanism  

 

The first step is to extract Yr.  The next step is to find the error between Y and Yr.  The controller is described using equation 21: 

21 u r y   (21) 

The cost function is determined using the following equations: 

 

/ ( )* /     t j    (22) 
2( ) 1/ 2*j e  (23) 

The parameter  is adjusted to enable the loss function to be minimized.  Therefore, it is reasonable to change the parameter in the 

direction of the negative gradient of j, i.e. 

 

/ ( )* / * / ( )* * /           t j e e e e      (24) 

– Change in  is proportional to negative gradient of J 

 

The second order system is calculated using equation (24):  
2/ [ / ]   p pG y u k s as b u  (25) 

 

When the first equation (21) is replaced by equation (25): 
2

1 2[ / ]*( )   py k s as b r y   (26) 

 

Then, 
2 2

2 1 2 1 1 2[1 ( ) / ] ( / )     p py k s a s a r k s a s a   (27) 

2

1 1 2 2( ) / ( )   p py k r s a s a k   (28) 

 

MRAC tries to reduce the error between the model and plant as shown in equations 29 to 37: 

 

  re y y  
(29) 

2

1 1 2 2( ) /    p p me k r s a s a k G r   (30) 

2

1 1 2 2/ ( ) /     p pe k r s a s a k   (31) 

2 2 2

2 1 1 2 2/ ( ) / [ ]      p pe k r s a s a k    (32) 

2 2

1 2 2 1 2( )     ps a s a k s A s A  (33) 
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2

1 1 2/ [( / )*( )] / ( )    p m me k k k r s A s A  (34) 

2

2 1 2/ ( [( / )*( )] / )*     p m me k k k s A s A y  (35) 

2 2 2 2 2 /   p pa k A A a k  (36) 

2 2

1 2 1 1 2 2/ ( ) /       m m p py y k r s A s A k r s a s a k   (37) 

Controller parameters are chosen as 

  
1 1( ) /  m p m pk r k r k k   

  
2 2 2 2 2 2 /    p pa k A A a k   

 

Using MIT rule  

So 
2

1 1 1 2/ ( )* * / ( )* *[( / )*( )] / ( )         p m mt e e e k k k r s A s A      

'

1 / ( )* *( / )* * *     p m r rt e k k y e y    (38) 

Where 
' ( )*( / ) p mk k   =Adaptation gian (39) 

2 / ( )* * [( / )]* / *     p m rt e k k y r y   (40) 
' 2

2 1 2/ * *( ) / *    mt e k s A s A y   (41) 

 

Considering a =1, b = 1 and A1 =1, A2 = 1 

 

       2.4.2. Adaptive control of decoupled HVAC system 

 

The decoupled HVAC system, described by the differential equations in formulation (13) – (16), is controlled by adaptive controller. 

The adaptive mechanism-1 and adaptive mechanism-2 with training procedure discussed in the previous section are used to control the 

temperature and humidity of the system respectively. According to the block diagram shown in Figure 8, the decoupled HVAC system 

is controlled by two distinct adaptive controllers. The adaptive mechanism1 is responsible for ψ and the adaptive mechanism-2 is 

responsible for T. 

 

 
Figure 8: Close loop of decoupled HVAC system 
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III.  SIMULATION RESULT 
 

Figure 9 and Figure 10 show the simulation results for the transient behavior of the temperature and RH in the thermal zone, when 

classical PID controller and adaptive controller are used. According to the simulation results, adaptive controller provides smooth and 

fast responses without any large overshoots and undershoots. The target values for the humidity and temperature are 0.4 and 25 C , 

respectively. 
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Figure 9: Comparison of PID and adaptive control for temperature 
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Figure 10: Comparison of PID and adaptive control for humidity 

 

Table III shows the IAE amounts for temperature and humidity of the original and decoupled HVAC system. The amount of IAE 

indicated that the decoupled model can reach target values and follow them very well. In addition, the enhancement in efficiency of 

the decoupled HVAC system is accomplished due to improvement of transient operation. 

 

Table III Amount of IAE of humidity and temperature of the simplified and original HVAC system 

 

 

 

 

 

 

 

 

IV.  CONCLUSION 

 

In this study, a procedure for deriving a dynamic model to control the parameters of HVAC system is investigated. Even though the 

behavior of the HVAC system is nonlinear, in this study, the use of nonlinear decoupling method for decoupling of the HVAC system 

is used. It is expected that the decoupled system could improve the humidity and temperature of the HVAC system because it reduces 

the complexity of the system. The step response of decoupled models was compared with the original system and it is found that the 

Controller IAE of humidity IAE of Temperature 

PID 127.6 1.205+e004 

MRAC 2.8 44 
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decoupled model could be used to control the parameters of the HVAC system very well. It is clear that the transient response of the 

decoupled system with the original system is reduced and the amount of error is decreased. For tracking of the setpoint, model 

reference adaptive controllers have been used to improve the transient behavior of the system. The results obtained show that the 

system is capable of following the setpoints effectively with minimal error and within a shorter time. The comparison between the 

reference, existing, and adaptive solutions for the real HVAC system yielded significant improvement of transient behavior of the 

system.  It is concluded that decoupling control law works satisfactorily and as a result, the performance of the decoupled HVAC 

system is enhanced. Two cases are considered in this study. In case 1, decoupling method is implemented in HVAC system and 

classical PID controllers are applied compare the parameters of original and decoupled HVAC system.  In case 2, for improving the 

transient response and track the target values MRAC is used and compare with PID controller. 
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Abstract- A method to monitoring the torque and efficiency in 

induction motor in real time by employing wireless sensor 

networks (WSNs). In Industries most of the mechanical works 

are done by motors among them 90% are induction motors. A 

controller unit (stellaries) is employed for acquiring electrical 

signals from the motor in a non invasive manner, and then 

performing local processing for torque and efficiency estimation. 

These values are calculated by the controller unit which are 

transmitted to a monitoring unit through a WiFi based WSN. At 

the base unit, various motors can be monitored in real time. 

 

Index Terms- Induction motor, arm cortex-M4, IEEE 802.11g, 

condition monitoring, torque and efficiency estimation. 

 

I. INTRODUCTION 

n an industrial environment, mechanical systems driven by 

electric motors are used in most production processes, 

accounting for more than two-thirds of industry electricity 

consumption. Regarding the type of motors usually employed, 

about 90% are three-phase ac induction based, mainly due to its 

cost effectiveness and mechanical robustness. Torque is one of 

the main parameters for production machines. In several industry 

sectors, torque measurements can identify equipment failure, 

which makes their monitoring essential in order to avoid 

disasters in critical production processes (e.g., oil and gas, 

mining, and sugar and alcohol industries). For decades, 

researchers have studied methods and systems for determining 

the torque in rotating shafts. There are basically two lines of 

study: direct torque measurement on the shaft, and estimated 

torque measurement from motor electrical signal. In most cases, 

the methods for direct torque measurement on the shafts are the 

more accurate. However, they are highly invasive, considering 

the coup ling of the measurement instrument between the motor 

and the load. Moreover, some of these techniques still have 

serious operational challenges. The estimated torque from the 

motor’s electrical signals (i.e., current and voltage) makes the 

system less invasive, but it is less accurate when compared to 

direct measurement systems. There are problems, such as noise 

in signal acquisition, those related to numerical integration, and 

low levels of voltage signals at low frequencies. However, in 

many cases, high precision is not critical, and low invasiveness is 

required. There are different methods to measure efficiency in 

induction motors, which are based on dynamometer, duplicate 

machines, and equivalent circuit approaches. However, their 

application for in-service motors is impractical, becausit requires 

interrupting the machine’s operation to install the instruments. 

There are some simple methods for in-service efficiency 

estimation, like the nameplate method, the slip method, and the 

current method. These methods present as the main limiting 

factors the low accuracy, estimative based on nominal motor data 

and the need of typical efficiency-versus-load curves. In the 

ORMEL96 method, the efficiency is obtained from an equivalent 

circuit that is generated from the motor nameplate and the rotor 

speed measurement. 

       Hsu and Scoggins presented the air-gap torque[1] (AGT) for 

energy efficiency estimation. In, the AGT is also used to measure 

efficiency in a much less invasive manner. The AGT[1] method 

can be employed without interrupting the motor operation and it 

is not based on the motor nameplate. This method generally is 

more accurate than the other methods described earlier. In this 

study, the AGT [2]method was used for the estimation of the 

motor shaft torque and efficiency[3], because it is the non 

invasive method for determining torque and efficiency that has 

less uncertainty[4]. Traditionally, energy monitoring and fault 

detection in industrial systems are performed in an offline 

manner or through wired networks[5]. The installation of cables 

and sensors usually has a higher cost than the cost of the sensors 

themselves. Besides the high cost, the wired approach offers little 

flexibility, making the network deployment and maintenance a 

harder process. 

       In this context, wireless networks present a number of 

advantages compared to wired networks as, for example, the ease 

and speed of deployment and maintenance, and low cost. In 

addition to that, wireless sensor networks(WSNs) provide self 

organization and local processing capability. Therefore, these 

networks appear as a flexible and inexpensive solution for 

building industrial monitoring and control systems. Never the 

less, the use of WSNs[6], when developing automation systems 

for industrial environments, presents a number of challenges that 

should be faced. Wireless networks have unreliable 

communication links, what can be aggravated with noise and 

interference in the communication spectrum range[7]. Studies on 

the application of WSNs in industrial environments, aiming at 

replacing wired systems, have been extensively explored in 

recent years. This paper presents an embedded system for 

determining torque and efficiency in industrial electric motors by 

employing WSNs technology. For a set of electric motors, 

current and voltage measures are gathered for later processing 

into an embedded system. Torque and efficiency results are then 

sent to a base unit for real-time monitoring. This way, preventive 

I  

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      689 

ISSN 2250-3153  

www.ijsrp.org 

action can be taken whenever low-efficiency motors are detected 

and in cases of torque outbreaks. 

II. BLOCK DIAGRAM 

       Sensor sense the signal that signal strength is increase in 

signal conditioner that signal is process to the controller and 

relay is controlled. This information sent to the base station 

through a wireless sensor network. The controller are using arm 

cortex M4 family, they are monitoring the values by quick 

processing fast response in this controller. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 Block Diagram 

 

III. SYSTEM DESCRIPTION 

 

       The WSN proposed in this paper. End nodes are composed 

by the embedded systems located close to the electric motors. 

The values of motor voltage and current are obtained from the 

sensors, and the embedded system performs the processing for 

determining the values of torque, speed, and efficiency. 

Information obtained after the processing are transmitted to the 

base station through the WSN. Depending on the distance 

between end nodes and the coordinator, it may not be possible to 

achieve direct communication, due to the radio’s limited range 

and the interference present on the environment, among other 

factors. Therefore, the communication among nodes and 

coordinator can be done with assistance of router. For current 

measurement, Hall Effect sensors are employed due to their 

robustness and non invasiveness. Transformers with grain-

oriented core are used to measure the voltage between phases, 

which provide the voltages in the secondary and primary without 

delay. The acquisition and data processing unit (ADPU) is 

responsible for data acquisition and conversion, besides the data 

processing. The printed boards power supply supplies the current 

and voltage for the sensors, the IEEE 802.11 transceiver, and the 

ADPU. The main element of the ADPU is a PIC16F877A, which 

is a digital signal controller designed for applications that require 

high processing capacity. It has two integrated ADC, which 

perform simultaneous acquisition of the voltage and current 

sensors. The input/output channels can be used for user interface, 

and possible connections to auxiliary sensors and actuators.              

The values of torque and motor efficiency are transmitted using 

the IEEE 802.11 Transceiver. We have used an MRF24J40 

transceiver, designed by Microchip. The connection between the 

transceiver and the PIC is accomplished using a Serial Peripheral 

Interface Bus. The internal operation of the embedded system is 

illustrated by the activity diagram. When the system starts, the 

embedded system parameters are configured. These parameters 

include the wireless network settings (e.g., address, channel), and 

the ADC settings. To obtain good accuracy from a simple 

numerical integration method, such as trapezoidal (used to 

implement the algorithm), a sample rate greater than 2 kHz [31] 

should be used. In our system, we set the ADC to operate with 3 

kHz and 10 bits of resolution. After the first step, the system 

connects to the WSN. The embedded system only begins to 

acquire and process data after successfully connecting to a 

coordinator operating in the same channel. Then, the system gets 

into the acquisition loop, processing, and transmitting data, 

which is repeated until the system shuts down. The voltage and 

current values, after acquired, must be adjusted to reflect the real 

values measured from the sensors. After that, the algorithm is 

executed to compute the AGT, according to (1). After that, the 

losses are removed, and the shaft torque is estimated according to 

(2). Using the shaft torque values, the system estimates the motor 

speed and efficiency. The embedded systems were configured to 

calculate a set of 360 values (2 bytes each) of torque and 

efficiency, and then transmit these values aggregated into 20 

packets with 72 bytes of payload each. The time necessary to 

acquire the signals and calculate the 360 values of torque and 

efficiency is about 11 s (6 s to acquire 360 cycles of current and 

voltage, and 5 s to perform the calculations). Thus, the system 

transmits data in burst mode, spending only about 8% of the time 

transmitting data, at a rate of 20 packets/s (about 14 kb/s, 

including control overhead). 

 

IV. HYPERTERMINAL SOFTWARE 

       Most Spectracom products have an RS-232 Com port to 

configure selectable parameters and retrieve operational status 

and performance logs. Connect the Spectracom RS-232 Com 

(Setup) port to a computer using a one to one pinned DB9 serial 

cable. This cable has a DB9 male on one end and a DB9 female 

on the other end. Do not try to use a null modem cable with 

gender changers to get the “correct” pin configuration. A null 

modem cable reverses transmit and receive lines and therefore 

will not work in this application. To allow communication the 

computer must be running a terminal emulation program such as 

hyperterminal 

 

V. HARDWARE DESCRIPTION 

       Induction Motor is 3-phase induction motors are simple, 

rugged, low cost, and easy to maintain. They run at essentially 

constant speed from zero-to-full load. Therefore, they are the 

motors most frequently encountered in industry. Sensor When 

current is passed through the conductor and the same conductor 

is placed in magnetic field perpendicular to the current flow then 

a voltage called the hall voltage is generated perpendicular to 

both the current and magnetic field. This is known as Hall Effect. 
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When no magnetic field is applied to the current carrying thin 

semiconductor material(hall element) the hall voltage(Vh) is 

zero. When an external magnetic field is applied to the current 

carrying hall element perpendicular to the current flow a Lorentz 

force acts on the current due to which a voltage called all 

voltage(Vh) is generated perpendicular to both the current and 

the magnetic field. This voltage is very small (in uV) and needs 

amplification. 

       Relay Selection Relays (and switches) come in different 

configurations. The most common are shown to the right. Single 

Pole Single Throw (SPST) is the simplest with only two contacts. 

Single Pole Double Throw (SPDT) has three contacts. The 

contacts are usually labelled Common (COM), Normally Open 

(NO), and Normally Closed (NC). The Normally Closed contact 

will be connected to the Common contact when no power is 

applied to the coil. The Normally Open contact will be open (i.e. 

not connected) when no power is applied to the coil. Ex: If you 

want to turn on the AC unit with a 12VDC power supply get a 

12VDC coil. Note: Coils will be rated for either AC or DC 

operation. WiFi is a facility allowing computers, smart phones, 

or other devices to connect to the Internet or communicate with 

one another wirelessly within a particular area. Wi-Fi is 

increasingly becoming the preferred mode of internet connection 

all over the world. To access this type of connection, one must 

have a wireless adapter on their computer. Typically, DAQ plug-

in boards are general-purpose data acquisition instruments that 

are well suited for measuring voltage signals. However, many 

real-world sensors and transducers output signals that must be 

conditioned before a DAQ board or device can effectively and 

accurately acquire the signal. 

       Wi-Fi provides wireless connectivity by emitting frequencies 

between 2.4GHz to 5GHz based on the amount of data on the 

network. Areas which are enabled with Wi-Fi connectivity are 

known as Hot Spots. One can use advanced software like 

Wireless on to detect and request connection to Hotspots. 

Required settings are properly installed. Signal Conditioner PC-

based data acquisition (DAQ) systems and plug-in boards are 

used in a very wide range of applications in the laboratory, in the 

field, and on the manufacturing plant floor. This front-end pre-

processing, which is generally referred to as signal conditioning, 

includes functions such as signal amplification, filtering, 

electrical isolation, and multiplexing. In addition, many 

transducers require excitation currents or voltages, bridge 

completion, linearization, or high amplification for proper and 

accurate operation. Therefore, most PC-based DAQ systems 

include some form of signal conditioning in addition to the plug-

in DAQ board and personal computer. Base Station proposed IS, 

embedded software development for the CPU contains 4 tasks 

and 4 interruptions.4 tasks consist of sensing data collection from 

FLS, data elementary processing, significant malfunction scan 

and user interface response. Sensing data collection indicates 

collecting dynamic sensing data and automatically storing these 

data in the IS. Data elementary processing means to process the 

raw sensing data to acquire the required typical data, such as the 

maximal/minimal/average value, the active/reactive power and 

the system efficiency, etc...Significant malfunction scan is to 

detect the severe malfunctions, such as short circuit, missing 

phase and over current, and report them. Keyboard interruptions 

guarantees that the external input can be responded to CPU in 

time. 

 

VI. SIMULATION RESULTS 

       Proteus is software for microprocessor simulation, schematic 

capture, and printed circuit board (PCB) design. It is developed 

by Lab centre Electronics. The Proteus Design Suite is wholly 

unique in offering the ability to co-simulate both high and low-

level micro-controller code in the context of a mixed-mode 

SPICE circuit simulation. With this Virtual System Modelling 

activity, you can transform your product design cycle, reaping 

huge rewards in terms of reduced time to market and lower costs 

of development. If one person designs both the hardware and the 

software then that person benefits as the hardware design may be 

changed just as easily as the software design.  

 

 
Fig.2 Motor Running Condition 

 

       In larger organizations where the two roles are separated, the 

software designers can begin work as soon as the schematic is 

completed; there is no need for them to wait until a physical 

prototype exists. Fig 2 normal motor running condition. 

providing input values to controller as motor convenient then 

motor can run in normal condition. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.3 Malfunction Monitor 
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       The average value of voltage (and current) fed to the load is 

controlled by turning the switch between supply and load on and 

off at a fast pace. The longer the switch is on compared to the off 

periods, the higher the power supplied to the load. 

       The PWM switching frequency has to be much faster than 

what would affect the load, which is to say the device that uses 

the power. Typically switchings have to be done several times a 

minute in an electric stove, 120 Hz in a lamp dimmer, from few 

kilohertz (kHz) to tens of kHz for a motor drive and well into the 

tens or hundreds of kHz in audio amplifiers and computer power 

supplies. When data are monitored. 

 

 
Fig . 4 PWM Technique 

 

to the virtual terminal, in that some error are high voltage or 

current and any other faults occurred means they show in virtual 

terminal by system terminated. Then the relay is tripping the 

circuit. 

 

VII. CONCLUSION 

       An embedded system integrated into a WSN for online speed 

control, torque and efficiency monitoring in induction motors. 

The calculations for estimating the targeted values are done 

locally and then transmitted to a monitoring base unit through an 

IEEE 802.11 WSN. Even with the difficulties in data 

transmission using the WSN in some scenarios, the system was 

able to provide useful monitoring information, since all 

processing is done locally (i.e., only the information already 

computed is transmitted over the network). Without local 

processing, it might be impossible to use the WSN technology 

for this particular application, considering an unreliable 

transmission medium. Allied to the local processing capacity, 

other techniques can be developed to mitigate interference in 

those environments, leading to better communication 

performance. In future multiple of motors can be used in real 

time. To identified the fault condition by non invasive manner 

online monitoring process. 
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Abstract- Altogether 700 segments from 15 plants of Acalypha 

indica Linn. were collected from Karnatak University Botanical 

Garden; Dharwad. And they were screened for the presence of 

endophytic fungi. A total of 12 fungal species viz,  Aspergillus 

candidus Link ex. Fries., Aspergillus flavipes Bainer and Sartory. 

Aspergillus niger Tiegh., Aureobasidium pullulans (de Bary) 

Arnaud. Les., Bipolaris nodulosa (Bert and Curt. ex. Sacc.) 

Shoemaker., Cladosporium epiphyllum Person., Cunninghamella 

blacksleeana Lender., Fusarium heterosporum., Fusarium 

oxysporum Schlechtendahl., Penicillum purpurogenum stoll., 

Rhizopus nigricans Ehrenberg., Unidentified I  isolated and 

identified based on the morphology of the fungal culture and 

spores with the help of manuals. The present investigation was 

the diversity of endophytes and colonization frequency was more 

dominated in host leaves had been determined. Importance of 

endophytes in medicinal plant has been discussed. 

 

Index Terms- Endophytes, Host Specificity, Colonization 

Frequency, Acalypha indica Linn., Rhizopus nodusus 

Namyslowski. 

 

I. INTRODUCTION 

ndophytic fungi, defined as those species that occur within 

the living tissues of plants, without causing symptoms and 

have been isolated from every organ of almost every plant 

species sampled (Stone et al., 2000). Fungal endophytes colonize 

within plant organs and recently endophytes are viewed as 

outstanding source of secondary metabolites, bioactive 

compounds, antimicrobial natural products and nutrients uptake 

process. One of the most compelling features of fungal 

endophytes is their exceptional diversity. Several fungi showed 

differences in the same plant (Jayashree et al., 2011), but these 

differences were not consistent between sites. The aim of this 

paper is to provide recent data about diversity of fungal 

endophytes, colonization frequency of particular site of plant and 

their dominancy in their host. 

       Acalypha indica Linn. is an erect annual herb, about 2ft high, 

branches numerous, long, angular softly hairy leaves upto 3 in 

long, ovate, thin, globrous, margins toothed, leaf-stalk longer 

than the blade, slender. Flower sessile, monoecious, in erect long 

spikes, male flowers very small, clustered near the summit, 

female flowers, scattered, each or a group of 3-5 with a large, 

leafy, truncute bract, usually one- seeded, seeds minute, ovoid, 

pale brown.Chemical composition of plant contains kaempferol, 

sitosterol,triacetonamine. Leaves and twigs, acalyphine, 

acalyphamide and other amides, quinone,  sterols and cyanogenic 

glycoside. Active principle HCNand an unknown substance, 

extremely poisonous to  rabbits; causes discoloration of blood 

and gastro-intestinal irritation. 

       Medicinal uses A. indica are haritamanjari plant is bitter, 

acrid and possesses diuretic, cathartic, expectorant, emetic, 

anthelmentic, anodyne and hypnotic properties. But it causes 

gastro-intestinal irritation. It is used as a substitute for ipecac and 

senega. A decoction of the herb is used as a cure for tooth and 

ear ache and is safe and speedy laxative. It is useful in bronchitis, 

pneumonia and asthama. Root is cathrtic. Leaves are laxative, 

used in scabies and in snake bite. Fresh leaf juice useful in 

rheumatoid arthritis and skin affections. Juice with salt applied 

on eczema. Paste of leaves applied on burns; with juice of lime, 

useful in early cases of ringworm. Power of leaves for bed-sores 

and maggot-infested wounds. Extract found useful in cardinal 

symptoms of wheezing cough; the raised eosionophil count also 

came down to normal. Herb is used as a remedy for severe cough 

associated with bleeding from lungs, haemoptysis and incipient 

phthisis. It has produced a number of symptoms in the alimentary 

tracts characterised by burning sense of weight in stomach, 

flatulence and spduttering  diarrhoea. 

   

II. MATERIALS AND METHODS 

       Acalypha indica Linn.is a most promising medicinal plants 

was selected for the present investigation of endophytic fungal 

diversity, where plants are growing in Karnatak University 

Botanical Garden Dharwad. Location of the studied site is lying 

in between 14°15¹ to 15°5¹ North longitude and 74°49¹ and 76° 

21¹ east latitude. There is a marked diurnal temperature 

difference. That can be below as 20.2°C in June and high as 

34.42°C in March. The annual rain fall is 600-850 mm. The 

climate is semi humid to humid. Soil is covered with a hard, 

compact crust having dark brown colour. 

 

Collection of plant  samples.  

       The samples of 15 Acalypha indica Linn. plants were 

collected from medium sized healthy plants from Karnatak 

University Botanical Garden Dharwad. The plant materials were 

collected in closed sterile polythene bag with labeled and brought 

to the laboratory and they were processed within 24 hours of 

collection.  

 

Isolation of endophytic fungus: 

       The samples were rinsed gently under running tap water to 

remove dusts and debris. The leaves, petiole, stem and roots cut 

into segments (0.5-1cm). The samples were surface sterilized 

accordingly proposed by Dobranic et al., (1995). The samples 

were immersed in 70% ethanol for 5 seconds followed by 4% 

E 
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sodium hypochlorite for 90 seconds and then rinsed in sterile 

distilled water for 10 seconds. The excess moisture was blotted 

in a sterile filter paper. The surface sterilized segments were 

placed in petridishes containing PDA and MEA medium. The 

petridishes were sealed using parafilm type and incubated at 26 ± 

1
0
c at 12 hours light and dark cycle. The petridishes were 

monitored every day to check the growth of endophytic fungal 

colonies from the segments. 

 

 

% of CF =    Number of segments colonized by an endophyte X 100 

             Total number of segments analyzed 

 

       The hyphal tips which grew out from the segments were 

isolated and sub cultured on PDA and MEA medium. The pure 

cultures were maintained on PDA slants. The endophytic fungi 

were identified according to their macroscopic and microscopic 

characteristics such as the morphology of fruiting structures and 

spore morphology with the help of identification manuals (Ellis, 

1971; Subramanin; 1971; Sutton, 1980; Nag Raj, 1993). 

 

III. RESULTS 

       Altogether 700 segments (225 segments are leaves, 225 

segments are petiole, 225 segments are stem, 25 segments are 

roots) of Acalypha indica Linn, and they were processed for the 

isolation of endophytic fungus. A total of 12 fungus was obtained 

(Table 1) in root samples there is no significance occurrence of 

fungi. All the isolated and identified fungus was stored in 

Microbiology Laborotary Karnatak University Dharwad 

(MLKUD). 

 

Description of Endophytic Fungi:  

Species 1: Aspergillus candidus Link ex Fries. 

       Colonies on media heads, white, globose, radiate, 

conidiophores 500-1000µm long 10-20µmn in diameter, with 

vesicles thick, smooth, colourless, globose, fertile once the entire 

surface, 35µm in diameter; phialides born on metulae, usually 

colourless. Meyulae 4-5µm in length. Phialides 4.5×2-2.5µm. 

Conidia hyaline, globose to subglobose, thin walled, smooth 3-

3.5µm. in diameter. 

 

Species 2: Aspergillus flavipes  Bainier and Sartory. 
       Colonies on MEA or PDA media  white at first, becoming 

yellowish, in some strains forming more or less abundant, closely 

woven, yellow masses containing many helicoids to horseshoe-

shaped, thick-walled cells. Heads mostly columnar or calyptri 

form masses, commonly persistently white, but with some strains 

in pale avellaneous shades to deep avellaneous. 

Conidiophores300-500× 4-5µ, or up to 2-3mm. in length and 8-

10 µ in diameter, smooth; vesicles subglobose or elliptical up to 

20×30 µ; phialides in two series; primary 4-7 µ or  8×2µ or 3µ, 

secondary 5-8 ×1.5-2µ.Conidia 2-3 µ. Smooth, subglobose, 

colorless or nearly so. 

 

 Species 3: Aspergillus niger Tiegh. 

       Colinies growing moderately on PDA or MEA, 3.5-4.5cm in 

10 days, with aboundant submerged mycelium, conidial heads 

carbon black, exudates lacks, conidial heads large and black, at 

first globose and then radiate or splitting in well defined columns 

in age, up to700-800µmin diam; conidiophores arising directly 

from the substratum, smooth, nonseptate, thick walled, 1-2mm 

×15-20µm; vesicles globose, walls thick,  commonly 45-75µm in 

diam, occasionally longer, bearing two series of fully packed 

phialides, brownish;metulae mostly 20-30×5-6µm, often 

reaching 60-80×8-10µm,rarely septate; phialides7-10×3-

3.5µm;conidia globose, spinulose with colouring substance, 

black, 4-5µm;  globose to subglobose. 

 

Species 4: Aureobasidium pullulans (de Bary) Arnaud, Les. 

        Colonies growing fast, reaching 4cm in 7 days at 24C on 

MEA, mid to dark brown; Vegitative hyphae hyaline, up to 

12µm wide; pigmented hyphae distinctly constricted at the septa; 

Conidiophores mostly 6-8µm wide, dark brown, with small 

lateral protuberances which become short, open ended necks of 

phialides; conidia hyaline ellipsoidal, often with in distinct basal 

apiculation, variable in size and shape, straight, mostly (7.5-)9-

11X(3.5-)4-5.5(-7)µm , but may be bigger in old colonies; 

secondory conidia and endoconidia similor, but smaller. 

 

Species 5: Bipolaris nodulosa (Bert. And Curt.ex Sacc.) 

Shoemaker. 

        B.nodulosa (Bert. And Curt.ex Sacc.) Shoemaker. 

Conidiophores simple, branched, hyaline at tip dark brown at 

lower parts usually broader toward the apex, swollen and 

geniculate at the conspicuous circular conidial scars occurring in 

close succession in the upper poprtion; conidia straight, ellipsoid 

or ovate or typically obclavate,. Thin-walled pale to moderately 

dark brown or olivaceous brown, with a circular basal hilum 

included within the coutous of theroundedbasal wall and often 

surrounded by a hyaline area, 3-7 septate, 28-70× 10-18µ, mostly 

48.4 ×56.6 ×13-15.7µ(21.64× 12-17 µ mean 48.6× 14µ) in the 

type 1 produced singly and acrogenously at the tips of the 

conidiophores. And successive growing points, with alength/ 

breadth ratio of about 5.5-3.7. 

 

Species 6: Cladosporium epiphyllum Person. 

        Colonies greenish-black, large, thick; conidiophores at first 

erect, then falling, pale green; conidia very numerous, soon 

falling from the chain, at first one-celled, then two-to  more-

celled, olive-green, 10-22µ long×4-6µ thick. 

 

Species7: Cunninghamella blakesleeana Lender. 

       Colonies growing rapidly on PDA and MEA, white, later  

becoming yellow, loose, erect,2-4cm in height; sporangiophores 

long, simple or regularly verticillately branched, lateral branches 

of the sporangiophores variable in length and  number,  usually 

less than 50µm long;  terminal vesicals, globose to subglobose, 

40-60µm; lateral vesicles usually smaller  than terminal vesicles, 

19-28µm;sporangioles hyaline, echinulate or smooth, ovoid ones 

7.5-10µ; in diam(excluding spines), ellipsoidal ones 10-12.5×7-

8µm(excluding spines);. 
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Species 8: Fusarium heterosporum. 

        Both sterile and fertile hyphae creeping, at first hyaline, 

then dark; sterile hyphae septate 18µ in diameter; fertile hyphae 

septate, 4µ in diameter, much branched bearing swollen jar-like 

cells terminally and laterally on which are borne single the sub 

spherical, smooth, black conidia. Conidia one-celled, 11-14µ in 

diameter. (Plate II-6) 

 

Species 9: Fusarium oxysporium Schlechtendahl. 

        Stroma brownish-white, plectenchymatic smooth, extended 

or colored green to blue black by erumpent sclerotial hard 

bodies, and 0.5-3mm. or 3-6 mm. in thickness more or less 

wrinkled under moist conditions usually covered by fascicled 

medium high aerial  mycelium, later forming sporodochia, more 

seldom pionnotes with three septste, spindle –sickle –shaped 

conidia, curved or almost straight, rarely or weakly pedicillate. 

Smaller conidia one or two celled, ovel to reniform, or numerous 

in the aerial mycelium but are lacking in typical fruiting layers of 

the macroconidia. 

 

Species 10: Penicillum  purpurogenum  Stoll. 
       Colonies on MEA or PDA agar slowly spreading very 

closely flocosse to almost velvety, white at first, becoming 

yellow to pinkish shades , and finally light gray-green; reverse 

and medium colored deep red to purple. Conidiophores arise 

from aerial mycelium, up to 100µm or 300µm long. Conidial 

fructifications consist  of long, divergent chains, up to 100µ long, 

in two stages; metulae 10-16 x 2- 2.5µ; phialides 11-12 x 2.5µ . 

Conidia elliptical, 3.4-3.8 x 2-2.5µ, smooth, pale green. 

 

Species 11: Rhizopus nigricans. 

       Stolon creeping, recurving to the substrate in the form of 

arachnoid hyphae, which are strongly raosed and distant from the 

substrate and implanted at each node by means of rhizoids. 

 

 

 

Table 1: Colonization frequency (%) of endophytes in Acalypha indica on different media 

 

S.N  

Endophytic fungi 

Colonization frequency (%)  

Total isolates MEA PDA 

L P S L P S 

1 Aspergillus candidus Link ex. Fries. - -             20 13.3  - 26.6  59.9 

2  Aspergillus flavipes Bainer and Sartory. -  - - 26.6 -   - 26.6 

3 Aspergillus niger Tiegh. - - - - -  26.6 26.6 

4  Aureobasidium pullulans (de Bary) Arnaud. Les. - 20 - - 13.3 - 33.3 

5 Bipolaris nodulosa (Bert and Curt. ex. Sacc.) Shoemaker. 13.3 - -  20 - - 39.96 

6 Cladosporium epiphyllum Person.  6.66 -  - - - - 6.66 

7 Cunninghamella blacksleeana Lender - - 6.66 6.66  - 13.3 26.6 

8 Fusarium heterosporum  -  6.66 26.6 - 26.6 20 79.86 

9 Fusarium oxysporum Schlechtendahl. 6.66 13.3 13.3 13.3 20 13.3 79.86 

10 Penicillum purpurogenum stoll - 26.6 - - 26.6 - 53.2 

11 Rhizopus nigricans Ehrenberg.  - - 26.6 - - 13.3 39.9 

12 Unidentified I - - - - - 6.66 6.66 

 Total                                                                                                                    479.12 

*   L-Leaf, P-petiole, S-stem                                                                            

 

Colonization frequency (%) of endophytes in Acalypha indica Linn. 
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IV. DISCUSSION 

       Medicinal plants are one of the oldest forms of health care 

known, every plant on earth is known to harbor at least one 

endophytic microbe. These are one of the most unexplored and 

diverse group of organisms having symbiotic association with 

higher life forms and may produce benificial substances for host 

(Weber,1981). Present studies revealed that the leaves of the host 

plant exhibited the highest endophytic diversity than the petiole 

and stem samples. Thus the present finding have suported that 

the endophytes isolated from leaf samples exhibited greater 

diversity and high colonization frequincy compared to the 

endophytes of the other plant parts examined. 

       Leaves, petiole, stem and roots of a single plant often differ 

greatly in the dominant members of their endophytic 

communities (Chaverri et al.,2010, Gazis et al.,2010, Hoffman et 

al.,2008, Pocasangre.,2000). and may even show functional 

differences. As in case of Alfalfa plants of leaves, stems and 

roots are colonized by distinct fungi that produce different ranges 

of secondary metabolites (Weber et al., 2006). Even with a single 

plant different leaves may differ significantly in community 

composition (Gamboa et al.,2001, Fisher et al., 1996). Single 

leaves  of a tropical forest tree, manilkara bidentata, showed fine 

scale variation of endophyte isolation rates and identity. In this 

respect, plants are genetic mosaics because each organ may have 

a unique combination of genes in its micro biome (Herre et al., 

2007.). However, some endophytes are restricted to single cell 

and tissues in the leaf endophytes in different tissues may not 

interact (Stone JK. 1987). This potential goldmine of undescribed 

biodiversity has the issue of host specificity, particularly in 

tropical plants. A recent meta-analysis found that leaf endophytes 

are indeed more species-rich in the tropics than in temperate 

regions (Arnold et al., 2007). This report consistent to earlier 

workers as, leaf samples finding more number of endophytic 

diversity in the plants. One of the possible reasons for the 

differences in the colonization rates between plants is the 

structure and substrate which influence the colonization and 

distribution of endophytic fungi (Okane et al., 1997). Kumar and 

Hyde (2004) also stated that the overall colonization rate in the 

leaves was found to be significantly higher than those in root, 

stem and petiole. Present studies clearly exhibited that the 

number of endophytic fungi was higher in leaves followed by 

petiole, stem and roots. However, the overall colonization 

frequencies differed with different organs. Similar results have 

been observed in the endophytic diversity of Thalavaipandian et 

al., 2011. 

       The most prevalent endophytes were recorded among 

Fusarium heterosporum and Fusarium oxysporum 

Schlechtendahl. was dominant followed by Aspergillus candidus 

Link ex. Fries. The total colonization frequency higher from  

Fusarium heterosporum and Fusarium oxysporum 

Schlechtendahl. and low from Nigrospora sphaerica (Saccardo) 

Mason followed by Bipolaris Cunninghamella blacksleeana 

Lender, Aspergillus flavipes Bainer and Sartory.,  Aspergillus 

niger Tiegh., Cladosporium epiphyllum Person. These 

endophytes have also been reported as endophytes in earlier 

studies.  

       In conclusion; the understanding of the number of 

endophytic diversity associated with a Acalypha indica Linn. 

plant of different sites of leaves, petiole and stem parts finding is 

a significant variation was detected in the colonization frequency 

of endophytic species with 15 medicinal plants. However, high 

colonization frequency was in leaves. Endophytic flora in roots 

examined but do not get results, in some samples shows results 

as only one or two endophytic fungi. Similarly made an attempt 

to culture in different culture media results shows as endophytes 

grows more in MEA compare to PDA media. In Other finding 

have supported that the number of endophyte species present in 

Acalypha indica Linn we now has an accumulation of studies 

suggesting that their diversity among there fungal endophytes 

were immense. 
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PLATE I 

R.g leaf in MEA medium Ruta graveolens Linn 

R.g stem in MEA medium 
R.g stem in PDA medium 

7 Rhizopus nodusus Namyslowski 

 
Pure culture 
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PLATE II 

2 Aspergillus flavipes Bainer and Sartory 1 Aspergillus niger Tigeh 

4  Fusarium avenaceum sacc 

 

3 Cunninghamella blacksleeana 

lender 

 

6  Nigrospora sphaerica (saccurdo) 5  Bipolaris nodulosa (Bert&cart 

cart 
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Abstract- Ziro  valley is a picturesque valley, lies at an altitude of 

1573 metre. This valley is situated in the central part of 

Arunachal Pradesh which is bordered by the upper Subansiri 

district in the north east, East kameng in the west, Tibet and 

china in the north and Assam in the south east. 

       Physiography of the region is characterised by Himalayan 

mountain system. the exact topographic  feature of this area is 

that, it is surrounded by the hills and ranges in all direction and in 

the middle of the valley a small river “ kiile “which flows from 

north to south which along with its tributaries supplies sufficient 

water to the rice cultivation of the people. 

       The tribe “Apatani “are the original inhabited of ziro valley. 

The total population of this tribe is about 30,000.Apatani belong 

to the Tibeto Mongoloid stock. 

       Pond culture, the ‘Apatani’ has brilliantly adopted a 

successful method of paddy cum Pisciculture during 1965-

66.whilst world is experimenting this type of culture. It is said 

that ‘Apatani ‘are the first to have know how of paddy cum fish 

culture in India. 

       The paper seeks to study and examine the economic aspect 

of fish production, intensity of resource pattern and possible 

resource adjustment etc.   

       Paddy is cultivated with fish rearing, is practised by the 

Apatani tribe of the ziro valley. The study analyses the 

contribution made to total and net revenue by the fish rearing 

component of the system. Fish cultivation contributes 

significantly to total and net income from agri-pisciculture.it is 

thus recommended that the system should be encouraged using 

high yielding varieties of paddy and fish. 

 

Index Terms- Apatani,Ziro valley,Pisciculture  kiile river 

,Economic status.    

 

I. INTRODUCTION 

he ziro valley lies at an altitude of 1572 metres and stands at 

1564 metres. The valleys situated in the central part of the 

Arunachal Pradesh, which is bordered by Upper Subansiri 

district in the northeast, East Kameng in the west, Tibet and 

china in the north and Assam valley in the southeast. 

       Physiography of this region is characterised by Himalayan 

mountain system. the exact topographic feature of this valley is 

that, it is surrounded by the hills and ranges in all direction and in 

the middle of the valley a small river kiile flows from the north 

to south which along with its tributaries supplies sufficient water 

to the rice cultivation of the people. 

       The valley with salubrious climate situated in the altitude of 

1572 metres from  the sea level is the home of Apatanis a tribal 

community of Arunachal Pradesh).The intermontanne valley 

popularly known as Apatani or ziro valley.  The valley harbours 

many varieties of world rare flora and fauna belonging to high 

altitude species and those are accounted to this valley as the 

hotspot for late. 

       The undisturbed verdure vegetation and perennial water 

resource of the valley has also sheltered many varieties of avian 

and aquatic fauna. The undisturbed verdure vegetation and 

valley. The aquatic fauna are edible to the Apatanis and thus they 

harvest them in time and season with the help of indigenous 

device. 

       Pond culture, the Apatani had brilliantly adopted a 

successful method of paddy cum pisciculture during 1965-66 

whilst world is experimenting this type of culture. It is said that 

Apatanis are the first to have how of paddy cum fish culture in 

our country. The history of course speaks that Japan is the first 

country to start this type of culture in 1844 A.D. 

       The plot utilize for rice cum fish culture is mainly based on 

organic fertilizations with a variety of animal excreta such as 

poultry dropping,wastes of plant husks, ashes from household 

burnt and remain of burnt straws after the harvest is over. 

 

II. BACKGROUND 

       The Apatanis belong to the Tibeto Mongoloid stock. As far 

as the myth of the Apatanias  are concerned ‘Abotani’ was the 

first ancestor of the Apatanis ,who  first transformed into perfect 

shape of human being on earth. He multiplied not only human 

being but also the creature of the earth. They migrated to the 

magnificent valley from northern areas beyond ‘ khru ‘ and ‘ 

kiime’ rivers .Earlier the inhabitants of this valley were named as 

‘onka miri’.’Anka miri ‘,Apatanang etc  by early visitor of this 

valley. In 1944-45, DrHeimendrop called them as, “ Apatani 

“from him the Apatanis have been named as Apatani.It is mark 

of regard or affection, which can be used against any name. 

       Again there is a mystery as to origin of the name ‘ziro ‘.the 

mythological story reveals that there was a tribe who inhabited 

the present old ziro and this tribe has been turned out of this 

valley. Consequently the name of the place was given as ziro 

       A number of academician and scholar have made written 

effort to present original homeland of the Arunachali   tani   tribe 

in their own way but the non availability of the archaeological 

sources and other written documents have rendered them 

insignificant. However there may be some truth about the 

migration of the non Tani group of people of Arunachal who 

have Buddhism and other religion because they have their own 

written scripts and other evidences. Among  them the 

presumption of Dr J.Nath(1988)and Dr Dolley(1985)is somewhat 

relevant in the case of Tani tribes origin and migration. Dr Nath 

presumes on the basis of the Donyi- Polo religion of Adis and 

Bonpo religion of pre Buddhist Tibetans. He stated that the 

Buddhist religion was introduced in Tibet in the seventeenth 

T  
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century A.D and Tani tribe migrated towards present, Arunachal 

in the beginning of the 8
th

 century A.D. But there are some doubt 

about its authenticity because if its true ,Tani tribe must have at 

least lightest influence of the Buddhist culture ,custom, 

philosophy ,etc as non Tani group of Arunachal have today. But 

there is neither least references to Tani  tribe mythology nor of 

any similarity with them. This presumption for the period of 

migration is too early for them. Thus, Math’ presumption may 

not be true for the Tani tribe migration. But it is true that they 

migrated via Tibet.  

       Dr.Dolley is based on the migration of the Mongoloid tribe 

of India and the tribe of neighbouring countries and not 

particularly on the migration of the Tani tribe of Arunachal 

Pradesh who inhabited the central belt of the present territories of 

Arunachal Pradesh who inhabited the central belt of the present 

territories of Arunachal Pradesh. It is true in anthrop-metrical 

description because the physical feature of the present Tani tribe 

are more similar to the south-western people of china and 

Mongolian tribe than to the other tribe of neighbouring countries 

of  India .The development and preservation of material culture 

such as adoption of agricultural measures, dwelling system and 

religious beliefs o f Tani tribe, especially  Apatanis, are basic 

characteristic of the late Neolithic culture. Thus the Tani people 

of Arunachal Pradesh might have migrated there after acquisition 

of knowledge of such brilliant method of agricultural adoption 

and other practices from the civilization of china and Mongolian 

tribes, which had flourished in Yangtze kiang and Hwang Ho 

river valleys via Tibet before the Christian era. 

       Without knowing their myth and tradition, no one can 

presume about the original home of Apatanis and other Tani 

people because there are no other written script and 

archaeological sources of information. In fact, the myth and 

legend o Apatani are  very important because they throw light on 

every aspect of their life ,origin and migration. 

       The Apatanis are agriculturist. They practice permanent type 

of cultivation. The Apatanis flat valley has enabled the Inhabitant 

to develop their irrigated agricultural field. So early Apatanis did 

not want to leave this fertile valley and thus they settle 

themselves permanently over this piece of land for years to come 

as they felt secured and prosperous, though the twin danger of 

epidemics and devastating fire that co-existed.      

       Apatanis are well built, fair in complexion and medium to 

tall stature. The Apatanis lived in a fairly in  large village that are 

compact and permanent. An Apatani  family is patriarchal. 

Earlier Apatanis had prominent tattoo mark on the face. However 

the system of tattooing is being discouraged by the younger 

generation and has been abolished. 

       Regarding social stratification ,the tradition of the Apatani 

society is stratified as ‘ Gyuchi ‘ and ‘Gyuttti’. Here the non  

Apatani  scholar may believe that this stratification of Apatani  is 

closely related to Indian caste system of the early Hindus. Of 

course, the marital relation between them is not encouraged. This 

has been discouraged because on account of existence of separate 

religious ceremony altars for these two separate clan in every 

village. Except this there is no difference between them in the 

society. They equally share every opportunity, whether it is 

political, economic, cultural or religious. Hence there is no 

question of untouchability in the Apatani society unlike early 

Hindu society in Apatani society; the cross cousin marriage is not 

approved. The Apatanis treat the wife of elder brother as second 

mother and wife of the younger brother as his own sister. Hence, 

cross  cousin marriage is totally unknown in the Apatani valley. 

 

Objectives : 

1. To study the historical background of the 

development of pisciculture. 

2. To analyse the relationship of geographical 

condition and development of pisciculture. 

3. To make a comparative study of economic 

condition of the people who participate in the 

pisciculture with that of others. 

4. To study the nature and extent of problems 

related to breeding, production and marketing 

of fishes. 

5. To study steps taken by the govt and local 

bodies in the development of pisciculture. 

6. To give suggestions for the development of 

pisciculture in the area. 

Methodology 

       The paper is based on primary and secondary sources. 

Secondary data was mainly obtained from data published from 

the Deptt of Agriculture, Govt of Arunachal Pradesh. Fishery 

statistics is obtained from the Deptt of fishery govt of Arunachal 

Pradesh. Base map was developed from the topographical map of 

the area. Ten farmers from each selected villages were requested 

to fill up the questionnaire among which some were still 

practising paddy cum fish culture. Collected data were classified, 

tabulated and statistically cultured. 

 

III. PISCICULTURE AS ANECONOMIC 

BACKGROUND  

       As mentioned earlier that fish is one of the most important 

diets of Apatanis and it is also significant economic component 

for development with a view of raising the economic status of the 

Apatanis and it is also significant economic component for 

development with a view of raising the economic status of the 

Apatanis. This area has taken up various economically viable and 

labour generating fishery income under rural development 

programme (IRDP).one such scheme was constructed for 

domestic fish pond on 50% subsidy basis .it can be said safely 

that there is no better scheme than that of fish culture for 

fulfilling the objectives of the tribal people as such ;- 

1. Among the general measures of development, it has several  

significance in its scope nature and quantum of economic 

benefit to the tribal community. 

2. Creates a permanent income streams and substantial 

opportunities of employment for them. 

3. Fish farming system is more or less renewable and requires 

very low input charging. 

 

       The area offers scope for development in fishery and 

Apatani people are now increasingly coming forward to take up 

fishery as subsidiary occupation. 
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IV. INSTITUTIONAL SET UP 

       The institution is an independent department with the 

director of fishery in the state. At district level, the district, the 

district fishery development officer is assisted by two fishery 

officers, six extension officers, eleven fishery demonstrators, 

seven staff and five supporting staff. 

 

       The main objectives of the fishery development programmes 

initiated by the govt for the area area :- 

1. Enhancing production and productivity of the people. 

2. Improving socio –economic condition of the local people. 

3. Generation of income and creation of opportunities for self –

employment. 

 

       The fishery programmes started in this area with a few five 

year plan. Now the fisheries activities have increased manifold 

with the enhancement of outlays. The subsidy oriented 

programmes for the fish farmers are paddy cum fish culture, the 

farmer’s secure direct benefit based on an average market rate of 

Rs.80 per kg. 

       Beside this, the govt has implemented various schemes 

through thru department of fisheries to improve pisciculture 

activities in this area that are given below :- 

1. For pond culture through on payment of 50% subsidy 

against construction cost. 

2. To supply fish seed, feed to the villagers in 50% subsidy 

rate. 

3. Establishment of fish nursery so as to supply fish seed to the 

local people. 

4. Implementation of paddy cum fish culture programmes 

especially in this area as a unique programme. 

5. Improvement of natural water areas like lakes for 

pisciculture purpose. 

 

 

 

V. COST BENIFIT ANALYSIS OF ONE HECTARE AREA OF PADDY CUM FISH CULTURE 

 

A .     INVESTMENT                                                                              ANNUAL OPERATION COST 

1. Denudation of paddy field                                                                                       Rs 5,000 

(Canal or trench, strengthening 

Of bunds. Provision of switch gate) 

2.paddy cultivation 

(from sowing to harvesting)                                                                                          Rs 5000          

3.Fish culture, cost of 1000 fingerlings@Rs1000                                                        Rs 1000 

   Per 1000fingerlings 

  

 Say investment (1+2+3)                                          Rs5000+5000+1000 =Rs 11000 

                                                      

 

            

B .        INCOME :- 

1. Sale of 150 kg fish  @ Rs 200 per kg.                                 200×200 

                                                                                                                                 =Rs 40,000 

 

2. Sale of 1,000kg paddy @ 30 per kg                                    Rs30×10,000 

                                                                                                                                =Rs 30,000 

 

Total income                                                                             40,000+30,000 

                                                                                                     =Rs 70,000 

                                                                                                  

 

                   NET SURPLUS   : -                TOTAL INCOME –TOTAL INVESTMENT 

 

                              Rs 70,000 − Rs 11000 

                               =   Rs 59,000 

 

                          Source: - Data collected by the investigator. 
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INPUT AND OUTPUT RATIO OF FISH AND PADDY. 

 

Sl.no ITEM INPUT OUTPUT NET SURPLUS 

1. FISH 1000 40,000 39,000 

2. PADDY 1000 30,000 29,000 

 TOTAL 2000 70,000 68,000 

 

Sources: Data collected by the investigators 

 

       The Apatani people of this area are getting benefit through 

double cropping i.e. paddy cum fish simultaneously in the same 

plot and in same period of time without any supplementary 

adding. 

       An overview of the present pace of pisciculture development 

has revealed that pisciculture can play a dominant role in the 

enhancement towards the growth of the region as well as the 

state if sufficient development facilities are provided in near 

future. 

 

VI. CONCLUSIONS 

1. Cultivation of crops for higher economic return within the 

climatic and ecological limitations of the area can be 

achieved by restructuring the cropping pattern. 

2. Urgent attention should be given to develop infrastructure 

inputs for agricultural products like marketing, processing 

unit, storage facilities, co-operative etc. 

3. Development of infrastructures facilities inside the village 

block should be provided to the proper linkage with the 

regional transport. 

4. Modernization and mechanization of agriculture is not yet 

produced in this area. They are practising age old method of 

cultivation without using any animal power. So extensive 

research work is necessary to find out how far the concept of 

modernization is applicable within this valley area taking its 

topographical and other related technological dimension into 

consideration. For instances, special attention can be given 

for the introduction of high yielding variety seeds in 

accordance with the agro –climatic condition which is not 

yet a popularized practice among the Apatanis. 

5. In order to facilitate such improved agricultural input, the 

dept of agriculture under govt of Arunachal Pradesh should 

take special measures to generate among the villager through 

adequate demonstration as well as integrated programme. 

6. Development of forest and pastures are essential not only 

from economic point of view but also for restoring and 

maintaining the ecological balance of area. For example, 

reckless felling of trees is one o the major problems of the 

area in recent years, which cause a large scale destruction o 

valuable forest for commercial purposes. So proper attention 

should be given to minimize the felling of trees otherwise it 

will bring a disastrous   consequences for the community 

itself. So, mass awareness campaign is essential where 

Apatani elite can play a pivotal role. 

7. The area is lagging behind in the agro based industries .So, 

an attempt to develop the forest based industries may be 

viable alternative to strengthen the economic base of the 

people of this valley. This may also help to curb down the 

unhealthy trend of timber export outside this region. 

8. There should be an organized system for marketing of fish 

by introducing fishery co-operatives. 

9. Proper coordination between centrally sponsored schemes i.e 

fish farming development agencies (FFDA) with research 

organisations of the state, state fishery development 

organisations are important in order to upgrade the technical 

knowledge of the people involved in such groups. 

10. FFDA need to intensify their effort to maintain seed bank to 

meet the demand of the fish seed. Establishment of more 

number of hatcheries will go a long way in providing 

adequate quantities of seed 

11. Pond culture is not much organised as paddy cum fish 

culture in this area and therefore it is a seasonal source of 

income for the Apatanis.so proper encouragement should be 

given to them for pisciculture so they can get benefit from 

fishery throughout the year. 

12. Apatani valley is industrially backward area. For the 

development of medium and large scale industries, road 

transport as well as market facilities should be provided. 

Their   traditional household industries should be 

encouraged and help them to market their product in well 

organised way. 

13. Some people use chemical substances like bleaching powder 

which is most discouraging in the field of pisciculture   

practices, which result to the death of valuable food 

organisms of aquatic environment. Act need to be enforced 

to stop Such unwanted practices of fishing, for increasing 

food production in a sustainable manner, conservation of 

aquatic   life, biodiversity is necessary. 
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Abstract- Cloud computing is the computing technology that 

involves a large number of computers connected through a 

communication network such as internet, similar to utility 

computing and distributed computing. It has ability to run a 

program or application on many connected computers at the 

same time. Searchable symmetric encryption (SSE) allows 

retrieval of encrypted data over cloud. Basically focus on 

addressing data privacy issues using searchable symmetric 

encryption (SSE). To eliminate the leakage, two-round 

searchable encryption (TRSE) scheme that supports top-k multi-

keyword retrieval along with it propose a log file generation 

module. The efficiency of the system is enhanced by making 

retrieval of data in more secured and efficient manner. The 

vector space model helps to provide sufficient search accuracy, 

and the homomorphic encryption enables users to involve in the 

ranking while the majority of computing work is done on the 

server side by operations only on ciphertext. As a result, 

information leakage can be eliminated and data security is 

ensured. Thorough security and performance analysis show that 

the proposed scheme guarantees high security and practical 

efficiency. 

 

I. INTRODUCTION 

loud computing has emerging as a promising pattern for 

data outsourcing and high quality data services. Searchable 

symmetric encryption (SSE) allows retrieval of encrypted data 

over cloud.The concepts of similarity relevance and scheme 

robustness to formulate the privacy issue in searchable 

encryption schemes, and then solve the insecurity problem by 

proposing a two-round searchable encryption (TRSE) scheme. 

Novel technologies in the cryptography community and 

information retrieval community are employed, including 

homomorphic encryption and vector space model. In the 

proposed scheme, the majority of computing work is done on the 

cloud while the user takes part in ranking, which guarantees top k 

multi-keyword retrieval over encrypted cloud data with high 

security and practical efficiency. 

 

II. MOTIVATION 

      In which a log file will be generated at the server for each 

action done by any user (both owner and data user) for any file. 

This information can be used by the cloud admin to know about 

the is happened while uploading, encrypting or downloading the 

files. This information can also be used by data owner to know 

the statistics about his file’s downloads. The log file act as the 

permanent storage medium. It has the history of all retrieval in 

the cloud server.A log file provide more information about the 

current updates . 

III. EXISTING SYSTEM 

      In order to improve feasibility and save on the expense in the 

cloud paradigm, it is preferred to get the retrieval result with the 

most relevant files that match users’ interest instead of all the 

files, which indicates that the files should be ranked in the order 

of relevance by users’ interest and only the files with the highest 

relevances are sent back to users. A series of searchable 

symmetric encryption schemes have been proposed to enable 

search on ciphertext.  

      Traditional SSE schemes enable users to securely retrieve the 

ciphertext, but these schemes support only Boolean keyword 

search, i.e., whether a keyword exists in a file or not, without 

considering the difference of relevance with the queried keyword 

of these files in the result. Preventing the cloud from involving in 

ranking and entrusting all the work to the user is a natural way to 

avoid information leakage. However, the limited computational 

power on the user side and the high computational overhead 

precludes information security. 

 

IV. DISADVANTAGES  

      To improve security without sacrificing efficiency, schemes 

presented in show that they support top-k single keyword 

retrieval under various scenarios. 

      Authors of made attempts to solve the problem of top-k 

multi-keyword over encrypted cloud data.  

      These schemes, however, suffer from two problems - 

Boolean representation and how to strike a balance between 

security and efficiency.  

      In the former, files are ranked only by the number of 

retrieved keywords, which impairs search accuracy. In the latter, 

security is implicitly compromised to tradeoff for efficiency, 

which is particularly undesirable in security-oriented 

applications. 

 

V. PROPOSED SYSTEM 

      The concepts of similarity relevance and scheme robustness 

to formulate the privacy issue in searchable encryption schemes, 

and then solve the insecurity problem by proposing a two-round 

searchable encryption (TRSE) scheme. Novel technologies in the 

cryptography community and information retrieval community 

are employed, including homomorphic encryption and vector 

space model. In the proposed scheme, the majority of computing 

work is done on the cloud while the user takes part in ranking, 

which guarantees top k multi-keyword retrieval over encrypted 

cloud data with high security and practical efficiency. 

      Proposal of log file generation. In which a log file will be 

generated at the server for each action done by any user (both 

C 
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owner and data user) for any file. This information can be used 

by the cloud admin to know about the issues happened while 

uploading, encrypting or downloading the files. This information 

can also be used by data owner to know the statistics about his 

file’s downloads. 

 

VI. ADVANTAGES 

      The concepts of similarity relevance and scheme robustness.  

It perform the first attempt to formulate theprivacy issue in 

searchable encryption, and we show server side ranking    based 

on order-preserving encryption (OPE) inevitably violates data 

privacy 

      The two-round searchable encryption (TRSE) scheme, which 

fulfills the secure multi-keyword top-k retrieval over encrypted 

cloud data. Specifically, for the first time we employ relevance 

score to support multi-keyword top-k retrieval. Thorough 

analysis on security demonstrates the proposed scheme 

guarantees high data privacy. Furthermore, performance analysis 

and experimental results show that our scheme is efficient for 

practical utilization. 

 

VII. SYSTEM ARCIETETURE 

 
 

VIII. MODULES DESCRIPTION 

1 .Data owner module 
      A cloud computing system hosting data service, as illustrated 

in Figure in which three different entities are involved: Cloud 

server, Data owner and Data user. The cloud server hosts third-

party data storage and retrieve services. Since data may contain 

sensitive information, the cloud servers cannot be fully entrusted 

in protecting data. For this reason, outsourced files must be 

encrypted. Any kind of information leakage that would affect 

data privacy is regarded as unacceptable. 

2. Encrypt module 

      To alleviate the computational burden on user side, 

computing work should be at the server side, need an encryption 

scheme to guarantee the operability and security at the same time 

on server side. Homomorphic encryption allows specific types of 

computations to be carried out on the corresponding ciphertext. 

The result is the ciphertext of the result of the same operations 

performed on the plaintext. That is, homomorphic encryption 

allows computation of ciphertext without knowing anything 

about the plaintext to get the correct encrypted result. 

3. Searchable index module 

      The data owner has a collection of n files C = {f1, f2, ..., fn} 

to outsource onto the cloud server in encrypted form and expects 

the cloud server to provide keyword retrieval service to data 

owner himself or other authorized users. To achieve this, the data 

owner needs to build a searchable index I from a collection of l 

keywords W = 5{w1, w2, ...,wl} extracted out of C, and then 

outsources both the encrypted index I_ and encrypted files onto 

the cloud server. 

4 Multi-keyword module 

      This module is used to help the user to get the accurate result 

based on the multiple keyword concepts. The users can enter the 

multiple words query, the server is going to split that query into a 

single word after search that word file in our database. Finally, 

display the matched word list from the database and the user gets 

the file from that list. The data user is authorized to process 

multi-keyword retrieval over the outsourced data. Thus the data 

user encrypts the query and sends it to the cloud server that 

returns the relevant files to the data user. Afterwards, the data 

user can decrypt and make use of the files. 

5. Log file generation 
      A log file will be generated at the server for each action done 

by any user (both owner and data user) for any file. This 

information can be used by the cloud admin to know about the 

issues happened while uploading, encrypting or downloading the 

files. This information can also be used by data owner to know 

the statistics about his file’s downloads. 

 

IX. CONCLUSION 

      This motivate and solve the problem of secure multi-keyword 

top-k retrieval over encrypted cloud data. A two-round 

searchable encryption (TRSE) scheme employing the fully 

homomorphic encryption, which fulfills the security 

requirements of multi-keyword top-k retrieval over the encrypted 

cloud data. By security analysis,the proposed scheme guarantees 

data privacy. According to the efficiency evaluation of the 

proposed scheme over real dataset, extensive experimental 

results demonstrate that our scheme ensures practical efficiency. 

A log file will be generated at the server for each action done by 

any user (both owner and data user) for any file. This information 

can also be used by data owner to know the statistics about his 

file’s downloads. 

 

X. FUTURE ENHANCEMENT 

      The end vertices and initial triangle obtained from cover and 

stegno models are identical in all cases in  experiments, it cannot 

guarantee that both are always exactly identical. One simple 

solution is to simply project vertices on the x; y; and z-axes. 

However, this approach cannot withstand similarity 

transformations. A better approach for determining vertex 

traverse list is required in the near future. 

      Another limitation is that this approach cannot withstand 

certain malicious attacks such as smoothing, additional noise, 

non uniform scaling, simplification, and vertices re sampling. As 
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a result, the proposed approach is not suitable for the applications 

of digital content protection and authentication. 
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Abstract- With the study of computers and computer applications 

since the first phase of 20th century, Image Processing has 

upraised and withstand as a vast application field. The work in 

this field is incredible and of immense importance with respect to 

various applications like Medical, Computer Imaging Systems 

and Computer Aided Design, Digitization, Human Visual System 

(HVS), etc. The same enlighten interest and curiosity within us to 

work in the field of Image Processing. Thus, in the proposed 

system with the help of research and data available, we are 

framing out a way to detect counterfeit in the Indian Currency 

notes. This paper comprises of the related studies and work 

drafted by scholars who have already worked in this field. We 

have possibly framed out the comparative study of the work we 

referred so as to put forth the proposed system. 

 

Index Terms- Image Processing, Computer Imaging Systems, 

counterfeit, Indian Currency. 

 

I. INTRODUCTION 

he vast enhancement in the field of Computer Science along 

with the various upcoming fields like Networking, Image 

Processing, Database Management in recent times have laid 

down a concrete platform for software development. Drafting 

software solutions for the various problems is the need of 21st 

century. This is because software can fulfill the requirements of 

time and ultimately reduce human efforts. Also a software 

solution to any problem increases accuracy, working efficiency 

and reduce the time required.  

      Today there are many problems which demand for accuracy 

and reliability. A similar critical problem is in the context of 

Indian currency. All the rights related to the Indian Currency are 

with the Reserve Bank of India (RBI). But still many a times we 

notice that there are people making contempt of the laws. Since 

recent times we have came across various cases of currency 

counterfeit which in no means are legal. Also it is highly unsafe 

to just rely on human beings to check and detect the counterfeit. 

After all we humans have natural limitations and are somewhat 

restricted at some stage. Also it is not the case that each 

individual is reliable in such critical case. 

      Thus a generalized solution for the same is expected to be 

drafted out with the help studies so far and which should be 

software driven. As the Indian Currency is produced with the 

help of watermarking technique, we opt to precede our work with 

Image Processing techniques. This can be done with the help of 

studies and work in the field of Image Processing. 

      Ultimately, any subject has to be technically overlooked to 

proceed with the actual work. Actually exploring any subject to 

the best extent so as to meet the necessary functionality is of 

immense importance. The available thesis, experiments and data 

helps to explore the subject and clear the fundamentals. Thus, we 

focused on the related work to enhance our knowledge and 

attempt to draft the same. 

 

To summarize, the further paper is organized as follows: 

      1.  Section 2 put emphasis on the basics of Image Matching. 

The main focus of this section comprises the concepts and work 

related to Image matching. 

      2. Section 3 describes the work in the context of RGB to 

Grayscale conversion. 

      3. Section 4 describes the study of related to the cluster 

analysis. 

      4. Section 5 briefly summarizes the comparative description 

of the focused topics. 

      5. Section 6 states the derived conclusion of the work. 

 

II. IMAGE MATCHING 

      Over the recent few years many scholars have contributed in 

the field of color image processing. It is quite obvious that color 

representation of any object speaks more than the mere binary or 

gray image representation. Also one can have more number of 

features to work with so as to gain accuracy in feature analysis. 

We find pattern recognition, image analysis, feature tracking, etc. 

is the basic which eventually leads to the core problem of image 

matching []. 

      Amongst the various approaches for the image matching 

problem, there are two main approaches usually referred. These 

two main matching approaches to get rid of the image matching 

problem are: 

1.1 Intensity based matching  

1.2 Feature based matching 

 

2.1 Intensity Based Matching: 

      Image comprises of pixels and thus it is the pixels which are 

formed of different color combinations and color intensities. 

Thus one can use the intensity information to proceed with the 

work for image matching. Often functions like the sum of 

squared differences (SSD) or sum of absolute differences (SAD) 

is used. These functions are used to set up a similarity function 

between the template and the target image. Then using the 

various principles like choosing the maximum value, mean value, 

etc. matching is done. 

 

2.2 Feature Based Matching: 

T 
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      This approaches generally deals with the geometric features, 

such as points, edges and corners, etc. For feature extraction the 

normal feature extraction algorithms are usually referred. Then 

the similarity function such as Hausdorff distance function is 

used to get the match position and finally matching is performed 

[]. 

      In the entire process of image matching, one of the most 

important tasks is feature detection. The ultimate accuracy is 

dependent on these basic steps as features contain vital image 

information. This vital information in images is expressed using 

various color spaces like RGB, HSV, XYZ, LAB, CMY, YCbCr, 

etc. Thus we have another problem arising that is to decide the 

most appropriate color space for the particular application. 

 

III. RGB IMAGE TO GRAYSCALE IMAGE CONVERSION 

      Any color image comprises of three basic colors: Red (R), 

Green (G) and Blue (B). Various large numbers of colors are 

formed due to the combination of these basic colors. Human eye 

notice these colors due to the variations in intensity of the RGB 

colors. Thus it is very crucial task to convert any RGB color 

image to other color space maintaining the intensity information. 

      The conversion of RGB color image to any other color space 

depends on the application and the necessity of various features 

to be focused while conversion. But to have more precise 

knowledge about the color image is of immense importance. The 

RGB image consist of two main attributes i.e. luminance and 

chrominance. Thus, conversion of a RGB image into a Grayscale 

image is converting the 24 bit RGB values into 8 bit Grayscale 

values. Hence, there are 256 gray levels in an 8 bit grayscale 

image and the intensity ranges from 0 to 255, where 0 being 

black and 255 being white. 

      The various available image processing techniques and 

software applications converts RGB image to grayscale image. 

However, usually we find these techniques consider only one of 

the factor either luminance or chrominance. The below 

mentioned algorithm not only considers both the factors, but, at 

the same time highly consumes computational time and memory. 

 

ALGORITHM: 

 

1. Y = (0.299 x R) + (0.587 x G) + (0.114 x B); 

2. U = (B - Y) x 0.565; 

3. V = (R - Y) x 0.713; 

4. UV = U + V; 

5. R1 = R*0.299; 

6. R2 = R*0.587; 

7. R3 = R*0.114; 

8. G1 = G*0.299; 

9. G2 = G*0.587; 

10. G3 = G*0.114; 

11. B1 = B*0.299; 

12. B2 = B*0.587; 

13. B3 = B*0.114; 

14. R4 = (R1+R2+R3)/3; 

15. G4 = (G1+G2+G3)/3; 

16. B4 = (B1+B2+B3)/3; 

17. I1 = (R4+G4+B4+UV)/4; 

18. END 

      The steps 1 to 3 calculate the luminance and chrominance 

values of the source color image. In the step 4 sum of 

chrominance value calculated. Steps 5 to 16 the RGB values are 

approximated using RGB components. Step 17 calculates the 

average of the four values R4, G4, B4 and UV. The I1 represents 

the resulted gray color image [3]. 

      This algorithm yields grayscale image with better luminance 

and chrominance property for most of the cases and as standard 

for other few cases. However, there is a minimum amount of loss 

in the grayscale image due to reduction the algorithm preserved 

contrasts, sharpness, shadow, and structure of the color image in 

the reproduced grayscale image. 

 

IV. CLUSTERING ANALYSIS 

      Clustering in simple terms is grouping or classifying things 

or objects of study together with respect to their properties. 

Clustering analysis is a tool of immense importance in statistical 

data analysis to deal with uncertainty, unclear and poor 

expression. Basically, clustering analysis is classified into two 

types as soft clustering and hard clustering.  

      Fuzzy clustering analysis is one of the most usually used 

efficient methods for clustering analysis which comes under the 

head of soft clustering. In soft clustering, clusters are so formed 

that maximum area of interest is covered under clustering. A 

single element in this can be a part of one or more clusters and so 

is subjected to more keen observations. Fuzzy clustering analysis 

is a point of view used for clustering analysis in which the data 

sets or clusters are formed in the same way as defined by the 

fuzzy logic. The clustering is not only based on the relationship 

between the two elements, but the depth of the relationship 

between them is also considered. Thus, fuzzy clustering analysis 

can be adapted to the objects and elements which possess 

vagueness and uncertainty. 

      The fuzzy clustering uses fuzzy logic to create fuzzy partition 

which ultimately deals with the Fuzzy C Means algorithm. The 

FCM algorithm classifies the image by grouping similar data 

points in the feature space into clusters. This clustering is 

achieved by iteratively minimizing a cost function that is 

dependent on the distance of the pixels to the cluster centers in 

the feature domain. The Objective function is as given below, 

 

 
 

Where, 

Uij = membership of pixel ‘Xj’ in the ith cluster, 

m = fuzziness of the resulting partition, and m=2, 

Xj = ith element of d-dimensional measured data, 

Vi = center of the cluster, 

 J = total number of pixels [6]. 

 

      In FCM technique, a noisy pixel is wrongly classified 

because of its abnormal feature data. One of the important 

characteristics of an image is that neighboring pixels are highly 

correlated, i.e. the pixels in the immediate neighborhood possess 

nearly the same feature data. Therefore, the spatial relationship 

of neighboring pixels is an important characteristic that can be 
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great aid in image segmentation. Spatial Fuzzy C Means method 

incorporates spatial information, and the membership weighting 

of each cluster is altered after the cluster distribution in the 

neighborhood is considered. The first pass is the same as that in 

standard FCM to calculate the membership function in the 

spectral domain. In the second pass, the membership information 

of each pixel is mapped to the spatial domain and the spatial 

function is computed from that. The FCM iteration proceeds with 

the new membership that is incorporated with the spatial 

function. The iteration is stopped when the maximum difference 

between cluster centers or membership functions at two 

successive iterations is less than a threshold value 0.02. To 

develop the spatial information, a spatial function is defined as 

below, 

 

 
 

Where, 

NB(Xj) = square window centered on pixel ‘Xj’ in spatial 

domain. 

hij = the probability that pixel ‘Xj’ belongs to ith cluster. 

 

      In Spatial fuzzy c means the initial membership matrix for 

initialized clusters is generated randomly. The initial membership 

matrix does not depend on samples of data sets. If the quantities 

(like the cluster number, initial center and membership matrix) 

are not selected correctly for a noisy data, this algorithm will stop 

in local minimum [6]. 

 

V. SUMMARY 

      This paper typically comprises the thesis related to Image 

Processing. The various data referenced throughout the survey 

correspondently promoted us to study work related to Image 

Matching. Going through the vast subject, the descriptive study 

of the survey is briefly discussed. The thesis subjectively covers 

Image matching, RGB image to Grayscale image conversion and 

Clustering analysis. 
 

5.1 Image Matching: 

      Usually image matching is done either intensity based or 

feature based. The intensity based approach is simple to use, but 

can introduce localization error and is sensitive to illumination 

variation. While, the feature based approach eliminates 

illumination variation but increases calculation complexities. 

 

5.2 RGB Image to Grayscale Image Conversion: 

      Choosing a color space to focus on the subject is a critical 

task. When working with image intensity, it is important to 

preserve the intensity information while converting RGB image 

to Grayscale image. Thus, we need to consider both luminance 

and chrominance factor, also decrease the calculation overhead 

in the above mentioned algorithm. The conversion procedure 

must take into consideration the NTSC standards. 

 

5.3 Clustering Analysis: 

 

      Clustering analysis is dependent on the system requirements. 

The thesis helps to go through the Fuzzy clustering analysis 

clarifying the two types of clustering viz. soft clustering and hard 

clustering. The clustering approach should not only consider the 

relationship between neighboring pixels, but, should also 

consider the depth of relationship. Fuzzy clustering analysis is 

the most widely used clustering algorithm, but, many a times 

increases the complexity. Also the FCM technique wrongly 

classifies a noisy pixel. Thus the various errors were minimized 

in the spatial fuzzy c means. Although, scholars have put forth 

many changes to overcome drawbacks, still complexities and 

calculation overhead exits.  

 

VI. CONCLUSION 

      All this enhancing subjective study aided the way to 

introduce the fake note detection system. Using the thesis so far, 

we club the various related material to enhance our work. With 

the aim of image matching in mind, we frame a RGB image to 

Grayscale image conversion algorithm and will use hard 

clustering techniques to carry over the clustering analysis. 

  

REFERENCES 

[1] B.Sirisha and B.Sandhya, “Evaluation of Color Spaces for Feature Point 
Detection in Image Matching Application,” 2013 Third International 
Conference on Advances in Computing and Communications. 

[2] C. Saravanan, “Color Image to Grayscale Image Conversion,” 2010 Second 
International Conference on Computer Engineering and Applications. 

[3] Dr. D. Selvathi, R. Dhivya, “Segmentation of Tissues in MR Images using 
Modified Spatial Fuzzy C Means Algorithm,” 2013 International 
Conference on Signal Processing, Image Processing and Pattern 
Recognition [ICSIPRI]. 

[4] Juwei Lu and K.N. Plataniotis, “On Conversion from Color to Gray-scale 
Images for Face Detection,”  2009 IEEE. 

[5] Rui Mou, Minying Huang and Qinyin Chen, “Research on Improvement of 
Fuzzy Clustering Analysis,” 2010 3rd International Conference on 
Advanced Computer Theory and Engineering (ICACTE). 

[6] Tarun Kumar and Karun Verma, “A Theory Based on Conversion of RGB 
image to Gray Image,” International Journal of Computer Applications 
(0975 – 8887) Volume 7– No.2, September 2010. 

[7] Xiaohang Hu, Shuangxia Pan, Han Bai, “A New Image Matching 
Algorithm Based on the Relative Position of Intensity,” 2007 IEEE. 

[8] Yongjun Zhou, Jing Wang, Ming Li, Jing Tian, Guang Ji, Hanping Dong, 
Li Yu, “Method of a Fuzzy Cluster Analysis to Evaluate Microbial 
Enhanced Oil Recovery,” 2012 International Conference on 
Communication Systems and Network Technologies. 

 

AUTHORS 

First Author – Dipak Punekar, Department of Computer 

Engineering, Sinhgad Institute of Technology, Lonavala 410401, 

India, Email: dipakpunekar5@gmail.com 

Second Author – Dinesh Waditake, Department of Computer 

Engineering, Sinhgad Institute of Technology, Lonavala 410401, 

India, Email: meet.dineshw@gmail.com 

Third Author – Nitish Pawar, Department of Computer 

Engineering, Sinhgad Institute of Technology, Lonavala 410401, 

India, Email: nitishkpawar_01@rediffmail.com

http://ijsrp.org/


International Journal of Scientific and Research Publications, Volume 4, Issue 4, April 2014      710 

ISSN 2250-3153  

www.ijsrp.org 

Invitro and Invivo Efficacy of Some Plant Extracts for 

the Control of Tomato Fruit Rot Caused by Aspergillus 

Flavus 

Tijjani
1
, A.; Adebitan

1
, S.A.; Gurama

1
, A.U.; Aliyu1, M.; Haruna

2
, S.G.; Mohammad

1
, G.U. and Mus’ab

1
, I. 

 
* Crop Production Programme, School of Agriculture and Agricultural Technology, Abubakar Tafawa Balewa University (ATBU)., PMB 0248, 

Bauchi. 
** College of Horticulture, Dadin Kowa, PMB 108, Gombe, Gombe state, Audu Bako College of Horticulture Danbatta, Kano State. 

 
Abstract- Laboratory experiment was conducted in Microbiology 

Laboratory of School of Science and Science Technology, 

Abubakar Tafawa Balewa University, Bauchi, Nigeria, to 

determine the antifugal effect of some plant extracts at different 

concentration to control tomato fruit rot via both invitro and 

invivo approaches. The aqueous moringa, Lantana, garlic and 

pawpaw each with two varying concentrations (40 and 60g/l) 

were evaluated along with carbendazin for comparison and 

untreated tomatoes serving as control against Aspergillus flavus. 

The treatments were laid in a Completely Randomized Design 

(CRD) with three replications. The results showed a promising 

antifungal activity of the crude extracts of these plants against A. 

flavous. Among the various plant extracts with varying 

concentrations, aqueous extracts of pawpaw (40 and 60g/l) was 

found to have more significance (P< 0.01) inhibitory effect on 

radial growth of A. flavus both invitro (0.30 and 0.24cm and 

invivo 0.77 and 0.71) better than other extracts and is comparable 

to carbendazim. On the other hand, lantana, garlic and moringa at 

40 and 60g/l reduced radial growth of A. flavus better than the 

control. This finding proved the potentiality of plant extracts for 

the control of post harvest and transit fungal rot of tomato fruit 

and could be applied to control fungal fruit rot of tomato in both 

storage and on transit. 

 

Index Terms- Antifungal, Aspergilus flavus, Carica papaya, 

radial growth, weight loss. 

 

I. INTRODUCTION 

omato (Solanum lycopersicum (L.) Karst) is a member of the 

family solanaceae which comprises short-lived perennial 

herbaceous plants. It is one of the most popular vegetable crops 

widely grow for its edible fruits, high nitritive values and also for 

its diversified uses (Afroz et al. 2008; Ewulo et al. 2008). It is 

also an important vegetable crop in Nigeria accounting for about 

18% of daily consumption of vegetables which averages 50.6g 

per person (Kataria and Mittal, 1994). Tomatoes are grown for 

home consumption in the backyard of almost every homestead 

across Sub-Sahara Africa. They are important source of vitamins 

and important cash crop for both small holders and medium scale 

commercial farmers (Ana et al. 2003). 

        Tomato fruit is utilized by human in the preparation of 

soups, stews and fresh slice in salads (Wilbur, 1983). Tomato is a 

healthy food with low fat, cholesterol free and a good source of 

fibre and protein (Masyitah, 2004). It also contain abundant and 

also well balanced nutrition consisting of minerals such as 

potassium, magnesium, calcium, iron, zinc, etc and vitamin A, B, 

C and E (Bankole, 1996; Zhang, 1999; Ahmed and Singh, 2005). 

The fruit also contains plenty of antioxidant carotenoid lycopene 

that has recently attracted interest because of its role in 

preventing cancer heart disease and muscular degeration (Wener, 

2008). 

        Despite the human need of tomato, its yield in both 

smallholders and medium scale commercial cropping systems are 

generally far below the potential of the crop. Its lower yields as a 

result of disease infestation as well as huge amount of post-

harvest losses incured during transportation and storage by rot 

fungi has been source of serious concern. A number of fungal 

diseases in tomato fruit have been reported including Fusarium 

rot caused by Fusarium oxysporum (Mart) Sacc and Aspergillus 

rot caused by Aspergillus niger (Ebele, 2011) and Rhizopus rot 

caused by Rhizopus stolonifer (Snowdon, 1990). Other fungi 

reported to be associated with postharvest rot of tomato include 

Aspeergillus flavus, Fusarium solani, Monilocaetes infuscaus, 

Penicillum spp, Certolystis finbriata, Diapoc batatalis 

(Snowdow, 1990). 

        Control of tomato fruit rot has been by application of 

synthetic chemicals. However, these days’ consumers request 

less use of chemicals and still want food devoid of 

contaminations, microbial growth, toxins as well as other 

qualities deteriorating factors (Lingk, 1991). Added to this, is the 

hazard involved in using chemical pesticides and the 

development of resistance to synthetic fungicide by plant 

pathogenic organisms, make alternative control desirable. 

Furthermore, synthetic fungicides are expensive and inaccessible 

to indigenous farmers who are the bulk producers of tomato in 

Nigeria (Onuegbu et al. 2001). 

        Natural plant products and their analogues have been founds 

as important sources of agricultural bio-pesticide which serve as 

antimicrobial properties of plant extracts (Cardelina, 1995 and 

Okigbo, 2009). Previous reports (Akpomedaye and Ejechi, 1998; 

Ejechi and Ilondu, 1999; Ejechi et al. 1999; Ijato et al. 2010 and 

Ebele, 2011) showed that spices, herbs and other plant materials 

possess antifungal activity. Akinsoye and Oladunmoye (2000) 

have reported the antifungal efficacy of stem and leaf extract of 

Mirabilis jalapa in reducing mycelial growth of four different 

strains of fungi. Amienyo et al. (2007) reported the use of 

indigenous plant extracts for the protection of mechanically 

injured sweet potato. The legendary medicinal qualities of neem 

T  
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tree have been known for a long time and their aqueous leaf 

extracts have systemic actions (Egunjob and Onoyemi, 1981; 

Sownumi and Akinusi, 1983). 

        Investigation on the antifungal properties of Moringa 

oleifera, Allium sativum, Carica papaya and Azadrachta indica 

on rot fungal pathogen on post harvest tomato fruits is therefore 

aimed at in this finding. This is to serve as a relative alternative 

to the use of synthetic chemicals to extend the shelf life of 

tomato so as to reduce or eliminate loss due to post harvest rot 

caused by phytopathogens mainly fungi and the resultant 

economic loss to the farmers, traders and consumers. 

 

II. MATERIALS AND METHODS 

Study Area 

        The experiment was conducted in the microbiology 

laboratory of School of Science and Science Technology, 

Abubakar Tafawa Balewa University Bauchi in 2007. Bauchi 

town is located on latitude 10
0
17‘N and longitude 90

0
49‘E 

situated at (609.37m) above the sea level. Bauchi lies in Northern 

Guinea Savannal ecological zone of Nigeria. 

 

Collection of Tomato Fruits 

        Tomato fruits with symptoms of rot were randomly 

collected from Muda-Lawal Market at Bauchi, Bauchi State, 

Nigeria. Fresh and healthy tomatoes were also collected from the 

market and packed into a sterile polythene bag already lined with 

soft paper and taken to the laboratory for further studies. 

 

III. PREPARATION OF MEDIA 

Preparation of Potato Dextrose Agar,  

        19.5 grams of Potato Dextrose Agar (PDA) was weighed 

and poured into a clean 250millilitres conical flask. 250mls of 

distilled water was added and stired vigorously to dissolve. Cork 

was inserted into the conical flask and sealed with masking tape. 

The content was autoclaved at 121
0
C for 15minutes and allowed 

to cooled at room temperature. 

 

Collection and Extraction of Plant Materials 

        Moringa, pawpaw, and lantana were collected from Federal 

College of Forestry Jos, Plateau State and fresh garlic bulbs were 

purchased from Muda Lawal Market, Bauchi. The plant leaves 

were dried for three days at room temperature (28+2
0
) to reduce 

the moisture, these dried leaves were ground using pistil and 

mortar into powder. The garlic bulbs were dried at room 

temperature (28+2
0
) for seven days and ground using a grinder to 

get garlic powder. To get concentrated  solution of these plant 

extracts two lots (40 and 60g/l) respectively of the powdered  

form of the extracts were dissolved in 1 litter of distilled water 

separately, vigorously agitated and left for 24 hours to stud 

before filtration. The filtrates were used as the plant extracts in 

the experiment. 

 

Isolation of Fungi from Tomato  

        Fruits exhibiting symptoms of spoilage were brought into 

the microbiology laboratory for the isolation of pathogen. Ten 

rotted fruits were washed with clean water and surface sterilized 

with 70% ethyl alcohol. A sterile scarpel was used to cut 3mm x 

3mm section of tissue from the tomato moving from the healthy 

portion to the diseased portion where fungi is likely to be more 

active. Cut portion of tomato were asceptically placed on potato 

dextrose agar in petri plates and incubated for four (4) days at 

ambient temperature of 25
0
C +3

0
C (Banduni, 1988). The set up 

were observed for 7 days until the organism became fully grown. 

Pure culture of the isolates were obtained after series of 

inoculations into sterile potato dextrose agar. 

 

Invitro Assessment of the Effect Plant Extract on A. flavus. 

        The approach of Amadioha and Obi (1990) was used to 

evaluate the antifungal effect of the extracts on fungal growth 

invitro by creating four equal sections on each plate by drawing 

two perpendicular lines at the bottom of the plate. The point of 

intersection indicate the centre of the plates. This was done 

before dispensing the PDA into each of the plates. The extracts 

were poured into the flask, plugged with cotton and heated for 

about 10minutes to avoid contamination (Madari and Singh, 

2005). About 2ml of the extract of various plant materials were 

separately introduced into petri-plates containing the media 

(poisoned food method) Nene and Thapilyal, 2002). A disc of 

6mm diameter of the pure isolate each was placed on the extract 

in place with PDA at the point of intersection of the two 

perpendicular lines drawn at the bottom of the plate. Control 

plates were without any plant extract but sterile distilled water 

were added. After twenty four hours, the progress of the radial 

mycelia growth was measured and subtracted from the initial 

diameter and the difference were recorded and kept for later 

analysis. 

 

Invivo Assessment of the Effects of Plant Extract on 

Aspergillus flavus 

        Fresh, healthy tomato fruits purchased from Muda-Lawal 

Market in Bauchi were washed with tap water, rinsed with 

distilled water and surface sterilized with 60% ethanol. With 

6mm diameter sterile cork borer 2cm long cylinderical cores 

were removed from each fruit, discs of 5days old culture of the 

pathogen isolate were removed from the agar plates and placed in 

the holes on each fruit including the control. Prior to inoculation 

the tomato fruits were treated with various concentrations of the 

plant extracts with the exception of the control which were 

treated with distilled water only. The treatments were arranged in 

a completely randomized design with three replications. The 

radial growth of Aspergillus spp and weight loss of tomatos were 

recorded at interval of 24 hours for five (5) days. 

 

IV. DATA COLLECTION  

 The data collected include the following 

i. Initial weight of tomato prior to treatment. 

ii. Initial cut of 0.6cm made before inoculation. 

iii. Daily weight loss at the interval of 24hours for each 

tomato for five (5) days by subtracting the new 

weight from the initial weight. 

 

        Daily radial growth at the interval of 24hours for each 

tomato for five (5) days by subtracting the new radial increase 

from the initial, using a meter rule. 
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V. DATA ANALYSIS 

        The data collected were subjected to analysis of variance 

using spss statistical package and the means were separated using 

Duncan’s Multiple Range Test (DMRT). 

 

VI. RESULTS 

        Table 1 shows the various plant extracts, their botanical 

name, family they belong to and the active components contained 

in each plant extract that act against the pathogen. 

 

Table 1: Plant pesticides used in the study and their active component(s). 

 

Plant used Part of plant used Botanical name Family Active component 

Lantana Leave Lantana camara Verbenaceae  Lantadene 

Moringa Seed Moringa okifera Moringaceae Saponins 

Garlic Bulb Allium sativum (L.) Amaryllidaceae Diallyl sulfide  

Diallyl trisulfide 

Pawpaw Leaves Carica papaya Caricaceae Purpin, Acetogenins  

 

Source: (Dhaliwal and Ramesh, 2001) 

 

        The antifungal efficacy of crude plant extracts of pawpaw, 

lantana, garlic and moringa on wounded tomato fruits being 

inoculated with mycelial disc of the isolate of A. flavus was 

shown in table 2. All test plants significantly (P<0.01) reduced 

the mycelia growth of the pathogen than the control. Pawpaw at 

40 and 60g/l showed a significant (P< 0.01) reduction in the 

reduction of radial growth recording the lowest result of (0.30cm 

and 0.24cm) respectively and comparable to carbendazim which 

recorded (0.30cm) in the result. The result also indicated that 

garlic and moringa did not differed statistically in radial mycelia 

reduction. 

        The effect of concentrations of plant extracts on radial 

mycelia growth of A. flavus invivo is presented in table 3. 

Pawpaw at 40 and 60g/l significantly (P < 0.01) reduced the 

radial growth of A. flovus in infected tomato with lowest values 

(0.74 and 0.77cm) better than other plant extracts and even the 

fungicide (carbendazim). Moringa, lantana and garlic also 

inhibited the radial growth of A. flavus better than the control but 

without significant difference among their concentrations.  

        Similarly, significant (P< 0.01) difference was observed 

between different concentrations of the plant extracts on weight 

loss of tomato fruits infected by A. flavus as shown in table 4. 

Pawpaw at 40 and 60g/l reduced weight loss of tomato with 

(2.70g and 2.66g) respectively better than the concentrations of 

other plants. This is followed carbendazim (2.96g) and moringa 

(3.68g and 3.65g). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2: Invitro effect of some plant extracts at different 

concentration on Aspergillus flavus 

 

Treatments (plant 

used) 

Concentration (g/l) Radial growth 

(cm) 

Moringa oleifera  40 

60 

0.57
abc

 

0.78
abc

 

Lantana camara 40 

60 

1.04
cd

 

0.85
bcd

 

Allium sativum 40 

60 

0.64
abc

 

0.58
abc

 

Carica papaya 40 

60 

0.30
ab

 

0.24
a
 

Carbendazim 2.0 0.30
ab

 

Control 0 1.38
d
 

LS  ** 

SE+  0.19 

SE: Standard error, LS: Level of significance 

 

        Mean followed by same alphabet are not significantly 

different using DMRT at (P = 0.01) 

 

Table 3: Effect of different concentrations of plant extracts on 

mycelia growth of Aspergillus flavus on infected tomato 

 

Treatments (plant 

used) 

Concentration (g/l) Radial growth 

(cm) 

Moringa oleifera  40 

60 

1.08
abc

 

1.04
abc

 

Lantana camara 40 

60 

1.31
cd

 

1.25
bcd

 

Allium sativum 40 

60 

1.21
bcd

 

1.14
bcd

 

Carica papaya 40 

60 

0.77
a
 

0.74
a
 

Carbendazim 2.0 0.94
ab

 

Control 0 1.45
d
 

LS  ** 

SE+  0.11 

 

SE: Standard error, LS: Level of significance 
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        Mean followed by same alphabet are not significantly 

different using DMRT at (P = 0.01) 

 

Table 4: Effect of different concentration of plant extracts on 

weight loss of tomato infected by Aspergillus flavus 

 

Treatments (plant 

used) 

Concentration (g/l) Radial growth 

(cm) 

Moringa oleifera  40 

60 

3.68
c
 

3.65
c
 

Lantana camara 40 

60 

4.05
de

 

3.91
d
 

Allium sativum 40 

60 

4.31
ef
 

4.24
f
 

Carica papaya 40 

60 

2.70
a
 

2.66
a
 

Carbendazim 2.0 2.96
b
 

Control 0 4.42
f
 

LS  ** 

SE+  0.08 

SE: Standard error, LS: Level of significance 

 

        Mean followed by same alphabet are not significantly 

different using DMRT at (P = 0.01) 

 

VII. DISCUSSION 

        The primary reason for the application of synthetic 

chemicals on crops is to reduce crop loss due to plant pathogens 

to a level that is economically tolerable. This has reduce the crop 

loss, thereby increase crop production but with detrimental 

effects on the environmental quality and human health. This 

study was intended to provide some of the information required 

in the use of different concentrations of pawpaw, lantana, 

moringa and garlic extracts as an alternative to synthetic 

fungicides for the effective control of fruit rot. The pathogen 

associated with post harvest deterioration in this finding was A. 

flavus. The extracts of Lantana camara, Carica papaya, Moringa 

oleifera and Allium sativum are of great use in agriculture, public 

health, medicine, cosmetics and many more.   

        Investigation on the antifungal properties of C. papaya, L. 

camara, M. oleifera and A. sativum on the growth of isolates of 

A. flavus both in vitro and invivo showed that crude extracts of 

these plants posses some inhibitory components which caused 

significant reduction in mycelial growth of the fungus both 

invitro and invivo. This agrees with the results of Amadioha 

(1998), Owolade and Osikanlu (1999) and Adejunmo et al. 

(2000) who reported the efficacy of extracts from C. papaya, A. 

ciliata, C. odirata, among other extracts in reducing the mycelial 

growth of Erysiphe cichoracearum, Collectrotrichum capsid and 

Protomycopsis phaseoli, which compared favourably with the 

chemical fungicides Benlate and Ridomil. Tijjani et al. (2010) 

reported a significant inhibitory property of neem (A. indica) and 

moringa (M. oleifera) extracts on mycelia growth of Rhizopus 

stolonifer. Akpa et al. (1991) also reported a significant 

inhibitory property of neem (A. indica) extracts on mycelia 

growth of Collectotrichum graminicola just as Amuch (1989) 

found the extracts of Ocimum gratissimum to reduce the radial 

growth of R. spp. Comparing among the plant extracts in this 

present research, C. papaya was most effective in inhibiting the 

fungus both invitro and invivo and is comparable to the fungicide 

carbendazim. This was followed by M. oleifera, A. sativum and 

L. camara, considering their various inhibitions at the different 

concentrations. 

        The effectiveness of plants extracts defend on the nature and 

amount of active ingredients it contains. Increase in the 

concentrations of the plant seed/bulb/leaves extracts 

correspondingly decreased radial growth of A. flavus and weight 

loss of tomato fruit. This increase in concentrations of these 

extracts implied an increase in the active ingredients of the 

solutions which act on the fungus thereby affecting its 

physiological processes and consequently lowering the growth of 

the fungus. This study had also confirmed and established the 

antifungal activity of these plant crude extracts, which are 

interestingly systemic in action and can be used or applied as 

post harvest tuber treatment against fruit rot in tomato caused by 

A. flavus. This agrees with earlier reports/works of Udo et al. 

(2001) on the inhibition of growth and sporulation of fungal 

pathogens on Ipomea batatas and Diocorea of by garlic extracts; 

Okigbo and Nueka (2005) on the use of Xylopia aethiopica and 

Zingiber officinale to control yam tuber rot caused by F. 

oxysporum, A. niger and A. flavus; Amienyo et al. (2007) on the 

use of Z. officinale, Annona muricata, Gacinia cola, Alehornea 

cordifolia, Allium sativum to control wet rot on sweet potatoes 

caused by rot fungal pathogens; Abdul-aziz and Younes (2010) 

on the use of Cinnamomum verum (Pimpinella anisum L.) black 

seed (Ngelia sativa L.) and clove (Syzygium aromaticum L. Merr 

and Perry) against Pea (Pisum sativum L.) root rot fungus 

(Rhizoctoni solani); Tijjani et al. (2010) on the use neem and 

moringa seed extracts against potato wet rot caused by R. 

stolonifer; Ijato et al., (2010) on the use of A. indica and 

Chromolacna adorata against post harvest and transit rot of 

tomato and Ebele (2011) on the use of C. papaya, C. adorata and 

Acalypha ciliata on the control of pawpaw fruit rot fungi. 

        In conclusion, this study had shown that the moringa seed 

extracts, garlic bulb extract and lantana and pawpaw leaves used, 

have the potentials in the protection of tomato fruit rot against rot 

fungus especially fruit rot caused by A. flavus. Therefore, due to 

the fact that chemical control of disease is environmentally 

hazardous and very expensive, this inexpensive, non-hazardous 

and biodegrable plant material could be used as an alternative 

way of reducing and controlling rot disease by farmers to 

increase tomato production in many developing countries, where 

tomato is common vegetable crop. 
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