
International Journal of Scientific and Research Publications, Volume 4, Issue 10, October 2014      1 
ISSN 2250-3153  

www.ijsrp.org 

Antimicrobial Activity of the Crude Ethylacetate and 

Methanol Extacts from the Root Bark of Jatropha 

Curcas (LINN). 
*
Kendeson, A. C., 

*
Isyaka, M. S. and

 **
Dashak, D. A  

 
*Department of Chemical Sciences, Federal University Kashere, P.M.B 0182, Gombe, Nigeria. 

**Department of Chemistry, University of Jos, P.M.B 2084, Jos, Nigeria. 

 
Abstract- This study was conducted to measure the antimicrobial 

activity of Jatropha curcas (Linn.) root bark extract against 

Staphylococcus aureus, Streptococcus pyogenes, Pseudomonas 

aeruginosa and Candida albicans. The antimicrobial activity was 

carried out using agar diffusion method. The minimum inhibitory 

concentration (MIC) and minimum bactericidal/fungicidal 

concentration (MBC/MFC) was done using broth diffusion 

method. Broth extracts were found active against all the tested 

organisms with zone of inhibition ranging from 15 mm – 20 mm 

and 15 mm – 18 mm for ethylacetate and methanol extracts 

respectively and 50 – 100 mg/ml MBC/MFC. The ethylacetate 

extract was found to be bactericidal to all the organisms tested. 

This result indicates the wide spectrum activity of this plant 

(extract) against micro organisms and can be used to treat topical 

ailments (infectious diseases). 

 

Index Terms- Antimicrobial, Jatropha curcas, MBC/MFC, MIC, 

Root bark. 

 

I. INTRODUCTION 

t is an established fact that almost all plants contain medicinal 

compounds which provide a source of inspiration for novel 

drug compounds [1]. Plants have been used for traditional 

medicine for centuries as arbortifacients, contraceptives, 

menstrual regulation and fertility control, treatment of ailment of 

both microbial and non-microbial origins. 

        Traditional medicine has continued to provide health 

coverage for over 80% of the world’s population, especially in 

developing world [2]. The basic uses of plants in medicine as 

source of therapeutic agents and raw material are bases for the 

extraction of semi-synthetic chemical compounds such as 

cosmetics, perfumes and food additives will continue in the 

future [3]. 

        Jatropha curcas is an ornamental plant used in traditional 

medicine against various ailments [4]. It is used to cure various 

ailments in Africa, Asia and Latin America [5]. It belongs to the 

family Euphorbiaceae and commonly called Barbados nut, 

Physic nut, Curcas nut, Purging nut and Pig nut [6]. 

 

II. MATERIALS AND METHOD 

Sample collection  

        Fresh root bark of Jatropha curcas was collected from 

Mimyak in Kanke L.G.A of Plateau State in January 2010 and 

identified in Federal College of Forestry, Jos, Nigeria. The plant 

sample was washed with distilled water to remove sand. It was 

chopped into small sizes, and crushed into fine powder. 

 

Extraction 

        The sample was extracted by soxhlet for 10 hours in 

ethylacetate and methanol. The extracts were concentrated using 

rotary evaporator to give gummy extracts. 

 

Test Organisms 
        Clinical isolates of bacteria: Staphylococcus aureus, 

Streptococcus pyogenes, Pseudomonas aeruginosa and the 

fungus Candida albicans were obtained from the Department of 

Microbiology, University of Jos and National Veterinary 

Research Institute (NVRI), Vom. The organisms were grown on 

nutrient agar (bacteria) and sabouraud dextrose agar (fungus).  

 

Antimicrobial Assay 

        The antimicrobial activity of the crude ethylacetate and 

methanol extracts was determined using agar well diffusion 

method, the minimum inhibitory concentration (MIC) and 

minimum bactericidal/fungicidal concentration (MBC/MFC) by 

broth dilution method [7-8]. 

 

III. RESULTS AND DISCUSSION 

        The antimicrobial activities of the crude extracts from the 

root bark of Jatropha curcas as shown in Table 1 revealed 

significant activities against the four test organisms used- 

Pseudomonas aeruginosa, Staphylococcus aureus, Streptococcus 

pyogenes and Candida albicans. The crude extracts of ethyl 

acetate and methanol, showed concentration dependent inhibitory 

effect on the test organisms. This shows that higher concentration 

of the extract could be used in treating infections caused by these 

organisms, since research has shown that anti-microbial drug 

resistance is fast developing among bacterial/fungal organisms 

[9]. The ability of the crude extracts to inhibit the growth of 

several bacterial and fungal species is an indication of the wide 

spectrum antimicrobial potential of Jatropha curcas, which 

makes the plant an important source for bioprospecting antibiotic 

and antifungal drugs. 

        Earlier studies reported the presence of tannins, alkaloids, 

flavonoids, saponins and steroids in both ethylacetate and 

methanol extracts [10] and also, the presence of some secondary 

metabolites in the root extracts of Jatropha curcas inhibited 

I 



International Journal of Scientific and Research Publications, Volume 4, Issue 10, October 2014      2 

ISSN 2250-3153  

www.ijsrp.org 

some micro organisms isolated from sexually transmitted 

infections [11].  

        Flavonoids have been reported to have antimicriobial and 

antiviral activities [12]. Thus the activity of this plant may be due 

to the presence of the flavonoids and other secondary metabolites 

present in it. 

        Tannins are components of many traditional herbal 

medicine and many of them are cytotoxic to cell cultures thus 

exhibit antibiotic activity by complexation of extracellular 

enzymes that the pathogens produce with the metabolism of the 

pathogens itself [13]. Thus the presence of tannins can also 

contribute to this plant’s antimicrobial activity. A novel 

diterpenoid lactam was also isolated from the roots of Jatropha 

curcas [14]. Saponins were reported to possess anti-microbial 

and anti-inflammatory activities and have effects on serum 

cholesterol [15-16]. This supports the use of the plant in the 

treatment of inflammation. 

Staphylococcus aureus is a pyogenic bacterium known to play 

significant role in various skin diseases including superficial and 

deep follicular lesion [17]. The prevalence of Staphylococcus 

aureus resistant strains to conventional antibiotic has increased to 

high levels in some hospitals [18]. This extract could serve as a 

remedy to such resistance. Both extracts were active against all 

the tested organisms. The ethylacetate and methanol extracts are 

bactericidal since the MIC equals the MBC of the tested 

organisms. It can be observed that both extracts are bactericidal 

against Pseudomonas aeruginosa, Staphylococcus aureus, 

Streptococcus pyogenes and Candida albicans as shown in 

Tables 2-3. 

 

 

Table 1: Antimicrobial Sensitivity Test for the Crude Extracts of Ethylacetate and Methanol against test organisms 

 

Test Organisms Concentration 

(mg/ml) 

Zone of Inhibition (mm) 

Ethylacetate 

Zone of Inhibition (mm) 

Methanol 

Pseudomonas aeruginosa 100 15 18 

 50 12 - 

 25 11 - 

 12.5 10 - 

 6.25 - - 

Staphylococcus aureus Gentamicin - 18 

100 15 15 

 50 11 10 

 25 - - 

 12.5 - - 

 6.25  - 

Streptococcus pyogenes Gentamicin 

100 

23 

20 

15 

15 

 50 - 14 

 25 - - 

 12.5 - - 

 6.25 - - 

Candida albicans Gentamicin 

100 

20 

16 

- 

19 

 50 - - 

 25 - - 

 12.5 - - 

 6.25 - - 

 Gentamicin - - 

- : no sensitivity 

 

Table 2: Results of Minimum Inhibitory Concentration (MIC) of the Crude Extracts 

 

Test Organisms Minimum Bactericidal 

concentration (mg/ml) 

Ethylacetate 

Minimum Bactericidal 

concentration (mg/ml) Methanol 

Pseudomonas aeruginosa 100 50 

Staphylococcus aureus 100 50 

Streptococcus pyogenes 50 50 

Candida albicans 100 100 
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Table 3: Results of Minimum Bactericidal Concentration (MBC) of the Crude Extracts 

 

Test Organisms Minimum Bactericidal 

concentration (mg/ml) 

Ethylacetate 

Minimum Bactericidal 

concentration (mg/ml) Methanol 

Pseudomonas aeruginosa 100 100 

Staphylococcus aureus 100 50 

Streptococcus pyogenes 50 50 

Candida albicans 100 100 

 

IV. CONCLUSION 

        This study has investigated the antimicrobial activity of the 

root bark of Jatropha curcas (Linn) against common bacteria and 

fungus. This explains the use of Jatropha curcas for therapeutic 

purposes and should be harnessed for medicinal uses which may 

be of immense importance in the management of some economic 

diseases. 

 

REFERENCES 

[1] Iwu, M (1993). Handbook of African medicinal plants. CRC press booa 
Raton, FL. U.S.A 

[2] World Health Organization, (2002). Traditional Medicine: Growing Needs 
and Potential.  

World Health  Organization Policy Perspectives on Medicine. WHO 
Geneva pp 3-6. 

[3] Sofowora, A. (1993). Medicinal Plants and Traditional Medicine in Africa. 
2nd Ed. Spectrum books ltd, Ibadan, Nigeria. pp 2-5, 289. 

[4] Burkill, H.M (1994). The useful Plants of West Tropical Africa, Vol 2, 
Royal Botanical Gardens, Kew, pp. 90-94. 

[5] Osamuyimen, O.I.; Igbinosa, I.H.; Chigor V.N.; Olohirere, E.U.; Sunday, 
O.O.; Emmanuel, E.O.; Anthony, I.O and Etinosa, O.I (2011). Polyphenolic 
contents and antioxidant potential of stem bark extracts from Jatropha 
curcas (Linn).  Int. J. Mol. Sci. (12). Pp  2959- 2969. 

[6] Daziel, J.M and Hutchinson, J. (1963). Flora of West Tropical Africa. Vol. 
2. Published on behalf of the Government of Nigeria, Ghana, Sierra Leone 
and the Gambia by Crown Agents for Oversea Governments and 
Administrations. pp 147-148. 

[7] Sanchez, N.R.; Garcia,D.A.; Shiavini, M.S.; Nakamura, C.V and Filho, 
B.P.D (2005). An evaluation of antibacterial activities of Psidium guajava. 
Brazilian Journal of Biotechnology, 48: pp 429-436 

[8] Ochei,J and Kolhatkar, A. (2007). Medical Laboratory Science. Theory and 
Practice. 6th Ed. Tata McGraw-Hill publishing company ltd. pp: 801 807. 

[9] Cheesbrough. M (2000). District Laboratory Practice in Tropical countries. 
2nd Ed. Cambridge University Press, U.K. pp. 73-103, 132-185. 

[10] Kendeson, A.C and Dashak, A.D (2012). Chemical Society of Nigeria 
Conference. Book of Proceedings 2011, 34th Annual international 
Conference, Workshop and Exhibition, Kwara 2011.  

[11] Ayelaagbe O.O., Adesogan K., Ekundayo O. and James B.G. (2007). 
Antibacterial diterpenoids from Jatropha podagrica Hook. Phytochemistry 
68: pp2420-2425 

[12] Kaul T.N., Middleton E.J. and Ogra P.L. (1985). Antiviral effect of 
flavonoids on human viruses. Journal of Medical Virology. 15.  pp71-79. 

[13] Okuda T., Yoshida T. and Hatano T. (1989). New methods of analyzing 
Tannins. Journal of Natural Product. 52: pp 1-31. 

[14] Xia-Chang W., Zong-Ping Z., Xian-Wen G., and Li-Hong H. (2009). 
Jatrophalactam, A Novel Diterpenoid lactam Isolated from the Root of 
Jatropha curcas. Org. Lett. American Chemical Society. 11: (23) pp 5522-
5524. 

[15] Okwu, D. E. (2001). Evaluation of the chemical composition of indigenous 
spices and flavouring agents. Global Journal of Applied Science 
Technology (3): pp 456-458. 

[16] Neumann, U. P.; Berg, T.; Baha, M.; Puhl, G.; Guckelbeger, O.; Langreh, J. 
M and Neuhaus, P. (2004). Long term outcome of liver transplant for 
hepatitis C, A 10 year follow up. Transplantation. 77 (2): pp 228-230.  

[17] Reuben K.D., Abdulrahman F.I., Akan J.C., Usman H., Sodipo O.A., Egwu 
G.O. (2008). Phytochemical Screening and In Vitro Antimicrobial 
Investigation of the Methanol Extract of Croton zambesicus Muel 
ARG. Stem Bark. European Journal of Scientific Reserved 23 (1): pp 134-
140. 

[18] Shalit I., Berger S.A., Gorea A. and Frimarman. (1989). Widespread 
Quinoline Resistance among Methicillin Resistant Staphylococcus aureus 
isolates in a General Hospital Antimicrobial Agents. Chemother. 
33, pp 181-184. 

 

AUTHORS 

First Author – Kendeson Anawuese Christiana, B.Sc Chemistry, 

M.Sc Organic Chemistry, Chemical Society of Nigeria (CSN): 

kendesonac@yahoo.com 

Second Author – Isyaka Mohammed Sani, B.Sc Chemistry, 

M.Sc Organic Chemistry, Chemical Society of Nigeria (CSN), 

Science Association of Nigeria (SAN): isyakamsani@yahoo.com 

Third Author – Dashak Dayil Albert, B.Sc Chemistry, M.Sc 

and PhD Carbohydrate Chemistry, Chemical Society of Nigeria 

(CSN): dashakdayil@yahoo.co.uk 

 

Correspondence Author – Isyaka Mohammed Sani, 

isyakamsani@yahoo.com, isyakamsani@gmail.com, 

sisyaka@fukashere.edu.ng, +2348036902809, +2348070411114 

 

 

 


