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    Abstract- This research was carried out to evaluate the 
phytochemical and antibacterial effect of ethanol extract of 
Vitellaria paradoxa seed on Staphylococcus aureus and Candida 
albicans. The research was conducted at Microbiology laboratory 
of Federal college of Forestry, Jos.V. paradoxa seeds were 
collected from Bida, Niger State, Nigeria. Clinical isolates of 
S.aureusand Candida albicanswere obtained from the stock 
culture of Microbiology Diagnostic Laboratory, N.V.R.I., Vom, 
Plateau State. Susceptibility testing was carried out using agar 
well method.100, 50 and 25gm/mlconcentrations of the extract 
was used to determine zone of inhibition and water served as 
control. Minimum bactericidal concentration (MBC) and 
minimum fungicidal concentration (MFC) was conducted using 
tube method at double fold dilution. MIC and MBC of the extract 
were tested at concentrations of 25, 12.5, 6.25, 3.125, 1.5625 and 
0.7812mg/ml. Ciprofloxacin 20mg/mlserved as positive control 
and replicated three time.The statistical analysis (One- way 
ANOVA) was employed at p>0.05, todetermine the significant 
differences between the different concentrations used. The result 
of the phytochemical of the plant seed revealed the presence of 
Glycosides, Tannins, Saponins, Alkaloids, Phenols, Steroids,and 
flavonoid. At the highest extract concentration (100mg/ml), the 
seed oil extract exhibited the highest antimicrobial activity of 
20.7mm, while lower activity of 10.3mmwas noted at the 
concentration of 25mg/ml against the tested isolates. The result 
obtained from MIC, MBC and MFCshowed MIC at 3.125mg/ml, 
MBC at 6.25mg/ml and MFC at 12.5mg/ml respectively. The 
result showed significant difference between the concentrations 
used.The finding of this work suggest that seed oil extract of V. 
Paradoxa can be used against S.aureus and C. albicans 
 
    Index Terms- Staphylococcus aureus, Candida albicans, 
Vitellariaparadoxa, Antibacterial, Antifungal, Phytochemical. 
 

I. INTRODUCTION 
orld Health Organization (WHO) investigation showed 
that more than 80% of the world's population use 

traditional medicine for treating illness, Ammara,et al., 2009 [1]. 
Use of herbal medicines in Nigeria reveals a long evidence of 
human interactions with the nature. The medicinal important of 
herbal plantslies in some chemical compounds that produce a 
specific chemical action on the human body. These bioactive 
compounds of plants of medical importance include alkaloids, 
flavonoids, tannins and phenolic compounds, Edeoga,et al., 
2005[2]. Developing countries like Nigeriarelies on plant 

materials specially for herbal medicines, food, forage, 
construction of houses, making household equipments, sleeping 
mats, and for fire and shade. The use of botanicals as drugs is 
well known in rural areas of many developing countries, Sandhu 
and Heinrich, 2005[3] and Gupta et al., 2005 [4]. Herbal 
practitioners believes that their medicine is cheaper, more 
effective and causes less side effects as compared to synthetized 
drugs. In developing countries like Nigeria, poor people such as 
farmers, rural dwellers and native communities use traditional 
medicine for the treatment of common illness, Rojas,et al., 2006 
[5]. 
         The increasing microbial resistance to drugs has become a 
worrisome issue worldwide,Gardam, 2000 [6]. Medical 
practitioners consider drug-resistant microorganisms a major 
problem in the treatment of sick individuals, Lepape,et al., 2009 
[7]. Expanding microbial resistance is necessitating a desire in 
research of the antimicrobial role of botanicala against resistant 
strains, Alviano and Alviano, 2009 [8]; Hemaiswarya,et al., 2008 
[9]. High number of medicinal plants have been seen as 
important resources of organic antimicrobial substances, 
Mahady, 2005 [10]. These botanicals are said to contain plenty 
medical valuessuch as antimicrobial, antimutagenic, 
anticarcinogenic, antithrombotic and vasodilatory activities, 
Bidlacket al., 2000 [11]. It is therefore the aim of this study is to 
verify the antimicrobial activity of Vitellariaparadoxaplant so as 
to find an alternative for the common antibiotics presently in use. 
 

II. MATERIALS AND METHODS 
A. Study area  

         Plateau  state  is  located  between  Latitudes  8.50°-
100.46°North  and  Longitudes  8.20°-10.36°East  in  the  North-
Central zone of Nigeria (Dasheet al., 2013). The area falls under 
Natural Region II of Nigeria’s agro-ecological zones, the climate 
of the area is humid with an average annual rainfall and 
temperature between 140-1480 mm and 100-320C respectively. 
B.  Preparation of the Seeds for Extraction 
         Shea butter (V. paradoxa) seeds (nuts) were obtained from 
Bida, Niger State, Nigeria. The seeds were pulverized and dried 
under room temperature for a 24hrs and followed byoven drying 
for three hours at 50 °C to ensure adequate removal of moisture 
content. 
C.  Extraction of Oil from Seeds 
         The collected seeds were dried in Oven at 70 OC to obtain a 
constant weight, pulverized. Soxhlet extractor with ethanol as 
solvent was used. The mixture was allowed to cool after 
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extraction, followed by filtration to remove solid particles. The 
resideu was concentrated under vacuum in a rotary evaporator, 
Akpan,et al., 2005 [12]. The obtained oil 
undergophysicochemical analysis to detect physical and chemical 
properties of the extracted seed oil. Standard reagents were used 
all through. 
D.  Gum removal and Purification  
         This was done according to the method of Akpan, et al. 
2005 [12]. The extracted oil was subjected to 600C heating, 
followed by addition of activated carbon(purchased from the 
market) into the heated oil, this causes oil to change colour. 
Thedecolorized oil was mixed with sterilizeddistilled water 
thoroughly and subjected to heating again at 60OC, stirred 
thoroughlyfor 15 minutes, sieved, cooled and the residue on the 
filter paper was discarded. The oil finally obtained was 
transferred into a 50ml conical flask and kept in a refrigerator 
until needed. 
E.  Preparation of Ethanolic Extracts 
         V. paradoxa seed oil extract (100g) was introduced into an 
air-tight sterile jars containing 100 ml of the solvent (95% 
ethanol)  and kept on a shaker (150 rpm) with uniform shaking 
for 24 hours at 25oC. The ethanol containing the extracts was 
removed using muslin cloth and followed with Whatman no. 1 
filter paper respectively. Further extraction of the powdered 
samples was done with same volume of 95% ethanol, separated 
and filtered two more times. The filtrates from each round of 
extraction were combined and were evaporated to dryness in 
small, open - mouth jars and then packed in separate clean dry 
bottles and kept at 25oC until need, Ajijolakewu and Awarun, 
2015 [13]. 
 

 
Figure 1: Ethanolic extract 

 
F.  Quantitative analysis 
         For the separation of various fraction, 350g of 
Vitelallariaparadoxa seed oil extract was dissolved in 300ml of 
70% ethanol and allowed to stand 24 hours in a separating funnel 
clipped to a stand. The tap was then opened to allow the 
dissolved extract to drain into an evaporating dish. The filtrate 
was concentrated to dryness at 600C using a water bath until the 
liquid portion was removed. About 25.3g of dried solid portion 
obtained was re-dissolved in 250ml of distilled water and shaken 
vigorously. The suspension was filtered and the filtrate used for 
separation into various phytochemical fractions. Glycoside 
fraction was extracted with 5% KOH in n-butanol, saponin was 
extracted with 10% HCL in n-butanol while alkaloid was 
extracted in chloroform. Flavonoid were obtained from the 
aqueous fraction of glycoside, saponin and alkaloid.  
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Figure 2: Quantitative analysis test. 

 
G.  Sterility of Extracts 
         Each of the extracts was examined for sterility. This was 
carried out by making serial dilution of 1 g of each extract 10-1to 
10-6. Ten microliters (10 μl) of the samplewere inoculated 
aseptically on the sterilized Nutrient Agar plates and incubated at 
37 °C for 24 hours. The incubated media plates were observed 
for microbial growth. Absence of microbial growth on the media 
plate indicated sterility. Sterile extracts were used to test for 
antimicrobial study. 
H.  Sources of Bacterial and Fungal Isolate 
         Clinical isolates of Staphylococcus aureus and Candida 
albicans were obtained from the stock culture of Microbiology 
Section of Central Diagnostic Laboratory, N.V.R.I., Vom, 
Plateau State. 
I.  Standardization of the Test Organism 
         Five colonies of bacterial and fungal isolates were 
inoculatedinto a prepared sterilized nutrient broth and incubated 
at 37o C for 24 and 48hrs respectively. Turbidity produced was 
adjusted to 0.5 McFarland Standard using a Nephelometer 
(TREK Diagnostics) for the bacteria while the fungal isolate was 
set at 106 CFU/ml, Agada,etal 2012 [14]. 
J.  Determination of Antimicrobial Activity 
         Antimicrobial activity of the ethanolic extract of the plant 
sample was evaluated by the dics diffusion method. Four ditches 
were bored using a cork borer equidistant from each other. Using 
a micropipette, 100ul of the extract at predetermined 
concentrations (100mg/ml, 50mg/ml and 25mg/ml) was 
introduced into the ditches. The standardized bacterial inoculum 
was flooded on nutrient agar, while the fungal isolate was 
flooded on potato dextrose agar. There were done in triplicates, 
alongside the controls. Plates were incubated at 37o C and 30o C 
for bacteria and fungal isolates respectively for 24 h. 
Antibacterial and antifungal activity of the oil was examined by 

measuring zone of inhibition, Agadaetal., 2012 [14]. The 
antimicrobial effect of the ethanolic oil extract was expressed as 
the mean of the zones of inhibition (in millimeter). 
 

 
Figure 3: Determining zone of inhibition. 

 
K. Determination of Minimum Inhibitory Concentration (MIC) 
         MIC of the oil was examined for each of the 
testmicroorganisms in triplicates. 0.5ml of different 
concentrations of the extracts (50, 25, 12.5, 6.25, 3.125 mg/ml), 
was added to 4.5ml of nutrient broth and then 100ul of the test 
organism were inoculated into the tubes. The bacteriological 
peptone was poured into test tube in appropriate was poured into 
test tube in appropriate volumes.  Tubes one will contain only 
1.0ml of the stock concentration. 10.0ml of stock was added in 
test tubes numbered 2 to 4.  1m1 of each extract was added into 
each of test tubes (numbered 2 to 4).  Using pasture pipette, to 
achieve even dilution and distribution of extract within the broth, 
the contents were mixed thoroughly.   1.0ml of the mixture was 
withdrawn from  tube 2 and transferred into tube 3 number 3   
evenly mixed and incubated at 370C for 24 hours, after which 
microbial growth was observed. Those which were clear (no 
turbidity), do not have microbial growth.   This was considered 
the minimum inhibitory concentration of the extract (the lowest 
concentrated that prevented visible growth).The experiment for 
positive control was conducted on the test organisms using 
purchased antibiotics (ciprofloxacin and ketoconazole, 20mg/ml 
for bacterial and fungal isolates respectively). Nutrient broth 
without extract inoculated with the test organisms as described 
above to serve as control. Tubes containing bacterial cultures 
were then incubated at 370 C for 24 h while tubes containing 
fungal isolates were incubated for 72h at 300 C. After 24 and 
72hr, the incubated samples were then examined for visible 
turbidity indicating microbial growth,Agada,etal., 2012 [14]. 
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Figure 4: Determining MIC 
 
M. Determination of Minimum Bactericidal and Fungicidal 
Concentration (MBC and MFC) 
         Using a sterile wire loop, aloopful of broth from incubated 
tubes showingno growth were streaked on sterile nutrient agar 
and potato dextrose agar for bacterial and  fungi respectively. 
Nutrient agar and potato dextrose agar were streaked with the test 
organisms to serve as control. Plates inoculated with bacteria 
were then incubated at 37O C for 24 h while fungi inoculated 
plates were incubated at 30O C for 72 h. After incubation, the 
concentration at which no growth was observed was recorded as 
the MBC, Agada,etal., 2012 [14]. 
 
 
 
 

 

 
Figure 5: Determining MBC and MFC. 

 
 
N.  Statistical Analysis. 
          Data collected were analyzed using analysis of variance, 
ANOVA to determine the significant difference between the 

concentrations of the Vitellariaparadoxa plant extract and mean 
separation were made using Duncan multiple ratio test, DMRT. 
 

III. RESULTS AND DISCUSSION 
A. Results 

Table 1: Phytochemical and quantitative composition of Vitellariaparadoxa seed oil extract 
 

s/no Sample constituent Test 
Reaction  

Colour observed Result Quantity 
(%) 

1 
2 
 
3 
4 
 
5 
6 
7 

V.paradoxa 
seed oil 
extract (25g) 

Saponins 
Tannins 
Alkaloid 
Flavonoid 
Phenols Steroid 
Carbohydrate 
Resins 

Frothing 
Precipitate 
Precipitate 
- 
Precipitate 
- 
Forming 
Forming 

- 
Dark green 
Reddish brown 
- 
Light brown 
- 
Brown 
Bluish 

+ 
+ 
+ 
- 
+  
- 
+ 
+ 

0.41 
0.27 
0.25 
- 
0.28 
- 
0.27 
0.24 
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8 

Key :(+) = present      (-) = absent. 
 

Table 2: Effects of difference of concentrationsextract (mg/ml) on Candida albicans and Staphylococcus aureus 
 
 
 
 
 
 
 
Means followed by the same superscript are not significantly different (p>0.05) LSD at (0.05) 
 

Table 3: Effects of Ethanolic Extract on Minimum Inhibitory Concentration against 
Candida. Albicans 

 
 25 12.5 6.25 3.125 1.5625 0.7812   MIC 

(mg/ml) 
 

C. albicans - - - + + +   6.25  
+ control 20 10 5 2.5 1.25 0.625   MIC 

(mg/ml) 
 

 - - - - - +   1.25  
Key: - no visible turbidity, + visible turbidity 
 

Table 4: Effects of Ethanolic Extract on Minimum Fungicidal Concentration against C. albicans 
 

 25 12.5 6.25 3.125 1.5625 0.7812   MFC 
(mg/ml) 

 

C. albicans - - + + + +   12.5  
+C. 20 10 5 2.5 1.25 0.625     
 - - + + + +   10  

Key: - no growth; + growth  
 

Table 5: Effects of Ethanolic Extract on Minimum Inhibitory Concentration against 
Staphylococcus aureus 

 
 25 12.5 6.25 3.125 1.5625 0.7812   MIC 

(mg/ml) 
 

S. aureus - - - - + +   3.125  
+ control 20 10 5 2.5 1.25 0.625   MIC 

(mg/ml) 
 

 - - - - - -   0.625  
Key: - no visible turbidity, + visible turbidit 
 

Table 6: Effects of Ethanolic Extract on Minimum Bactericidal Concentration against 
Staphylococcus aureus 

 
 25 12.5 6.25 3.125 1.5625 0.7812   MBC 

(mg/ml) 
 

S. aureus - - - + + +   6.25  
+ C. 20 10 5 2.5 1.25 0.625     
 - - - - - +   1.25  

Key: - no growth; + growth  
 
POSITIVE CONTROL: C. albicansKetoconazole 20 mg/ml, S. 
aureus Ciprofloxacin 20mg 

B.Discussion 

Concentration 
(mg/ml) 

Candida albicans 
(mm) 

Staphylococcus aureus 
(mm) 

100  16.7a 20.7a 
50 13.0b 17.6b 
25 10.3c 13.6c 
Control  0.00d 0.00d 
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          Analysis of the plant extracts revealed the presence of 
phytochemicals such as tannins, flavonoids, saponins, glycosides, 
steroids, resins and alkaloids.The presence of tannin, alkaloid, 
Saponin, has been reported to possess antimicrobial activities on 
different organism,Akujobi,et al., 2004 [15]. Bioactive 
components of plant extracts affect the cell membrane integrity 
microorganisms, Ibekweet al., 2000 [16].  
The zone of inhibition with highest diameter as indicated in table 
4 was obtained using 100mg of the extract which gave 20.7mm 
and the lowest ZOI is 10.3mm at the lowest concentration 
(25mg). Decrease indifferent extract concentration led to a direct 
reduction of the inhibition zone around each test microorganism. 
Similar observationby Adamu,et al.2013 [17] and Arekemase,et 
al. 2013 [18]had suggested that higher concentrations of 
antimicrobial compounds gave appreciable antimicrobial 
efficacy. 
          The pattern of antimicrobial activities of the plant extracts 
and the zone of inhibition (mm) of the bacteria and fungi are in 
agreement with Adegboye,etal.2008 [19], who revealed varying 
degrees of against gram negative bacteria. The plant had 
profound activities against both fungi and bacteria. There was 
however, more activity against the bacteria organism than the 
fungi.Pelczaret al. 1993 [20] suggested that the difference in 
susceptibility of microoganismsto various antimicrobial agents 
probably depends onstructural differences in their cell walls. For 
example,amount of peptidoglycan, presence of receptors 
andlipids, nature of cross linking, activity of autolyticenzymes 
that determined the penetration, binding andactivity of the 
antimicrobial agents.The marked difference in the effects of the 
extracts onthe organism therefore, is suggestive of the 
activityagainst cell wall components of the organism. 
Theantimicrobial substance appears to exert antimicrobialactivity 
by inhibiting the growth of and by killing the sensitive microbe. 
This particular finding was alsoencountered by Emeruwa, 1982 
[21] in his study on theantimicrobial substance from Carica 
papaya fruit extract. 
          Staphylococcus aureus and Candida albicans were 
susceptible to ethanolic seed oil extract of V. paradoxa at 
50mg/ml and 25mg/ml, concentrations. This corroborated the 
claims of Esimoneet al.2008 [22], that wider range of 
susceptibility are usually recorded by gram negative bacteria. 
The lowest inhibitory concentration of 6.25mg/ml and 
12.5mg/ml recorded for Candida albicansand Staphylococcus 
aureus were similar to 12.5mg/ml of Combretumsp reported by 
Esimoneet al. 2008 [22], inhibition against Salmonella typhi. 
          The lowest minimum bactericidal and fungicidal 
concentrations 6.25 and 3.125mg/ml respectively of the seed oil 
extracts against test organisms confirmed the findings of 
Anibijuwon and Udeze, 2009 [23] who posited that methanolic 
extracts of Combretumadenogonium showed  activities against 
S.aureus  This result also correlates with the work of Mann etal. 
2011 [24] who reported that the methanolic and hexane extracts 
of Bombaxbuonopozense had antimicrobial activity against 
Aspergillusniger, Staphylococcus aureus and Escherichia coli. 
 

IV. CONCLUSION 
          The result obtained in this research work indicatesthat the 
leaves of Vitellariaparadoxacontainantimicrobial substances 

which is both bacteriostaticand bacteriocidaland fungistatic and 
fungicidal on Staphylococcus aureus and Candida 
albicans.However the varied widely in their degree of 
susceptibility to the plant extracts. Through such research as this, 
natural product of plant origin have been obtained for human use. 
For instance, Aloe veraproduct from Ghana are a source of 
export earning for that country. Several herbal products are 
known to be produced in india today including herbal toothpaste 
which are in Nigeria markets.Further studies involving other 
concentrations not considered in the current effort should be 
carried out.Other vegetative parts of the plant should be screened 
for their phytochemicals and their antimicrobial potentials. 
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