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In vitro evaluation of antibacterial property of
Jatropha curcas L. against different pathogens
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SUMMARY
The various plant parts (root, stem, leaf) of Jatropha curcas were dried and powdered , they were soaked in different
solvents i.e. water, 70 per cent ethanol, 80 per cent methanol, 100 per cent acetone, 100 per cent hexane, 100 per cent
petroleum ether, chloroform and 100 per cent ethylacetate so that secondary metabolites may get dissolved. Screening of
these extracts for antibacterial property was performed by using antibacterial suspensibility assay by agar well diffusion
method also called cup plate method to compare their effectiveness against various pathogens. In case of leaf extract
maximum zone of inhibition was observed against E.coli (methanol extract) . The antibiogram analysis of root extract
gave the maximum zone of inhibition for E coli (ethanol extract). The antibiogram analysis of stem extract gave the
maximum zone of inhibition for E.coli (cold water extract).
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Jatropha curcas  is a small tree belonging to the
family of Euphorbiaceae. Jatropha curcas is found
in central America (Janick and Robert, 2008), but

now available at different  parts of the tropics and sub-
tropics in Africa/Asia (Gübitz et al., 1999; Kumar and
Sharma, 2008 and Martinez et al., 2006). The genus
name Jatropha derives from the Greek word jatr´os
(doctor) and troph´e (food), which indicates its
medicinal value (Kumar and Sharma, 2008). In our
conventional medicines the Jatropha curcas used for
the treatment of fever, mouth infections, jaundice and
joint rheumatism (Irvine,1961 and Oliver-Bever,

1986). People belonging to rural communities ofIndia,
used the juice from leaves of Jatropha curcas to cure
diseases such as dysentery and colic (Upadhyay et
al., 2007) and  it have potential for wound healing
(Balaji et al., 2009). This plant get more focused in
the research studies due to its anti cancerous activities
(Rathee et al., 2009 and Shetty et al., 2006). The latex
of this plant use for healing the cuts and bleeding
wounds which soon stops the bleeding due to its
anticoagulant activity (Daziel, 1955; Watt et al.,1932
and Neuwinger, 1996). Earlier research tell us about
the presence of antibacterial agents in different parts
of Jatropha curcas (Oskoueian et al., 2011; Namuli
et al.,2011 and Garba and Okeniyi, 2012). The present
work is focused to compare the antibacterial potential
of leaves, root and stem various pathogens.
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MATERIAL AND  METHODS

Fresh and healthy parts (leaf, root and stem) of plant
Jatropha curcas were collected from Biotech park
,Jankipuram and VKC Railway crossing (Lucknow, U.P.)
(Fig. A).

Preparation of plant extract by solvent extraction
method :

Various plant parts of Jaropha curcas was used
(root, stem, leaf) in this study. The samples was extracted
by hot water, normal water,70 per cent ethanol, 80 per
cent metahnol, 100 per cent acetone, 100per cent hexane,
100 per cent petroleum ether, 100 per cent chloroform,
100 per cent ethylacetate (secondary metabolites ).Four
grams of leaf, bark root and stem was soaked in 40ml of
above mentioned secondary metabolites and was kept
in dark for four days so that the metabolites get dissolved
properly. After 4 days the filtrate was collected in a pre
weighted Petri plate and it was covered with silver foil
having fine pores and then the plate was kept in oven at
500C (Chen et al., 2007). The Petri plate was again
weighed and the final amount of extract was calculated
by subtracting the pre-weighted Petri plate from the final
weight of plate. Extract obtained was dissolved in double
volume of the DMSO, thus, giving the concentration of
plant extract to be 50 g/ml and was cryopreserved.

Antibacterial suspensibility assay :
Antibacterial activity was performed by the agar

well diffusion assay (Esimone et al.,1998 and Adamu et
al., 2013).) also called Kirby Bauer method. Autoclaved
NA media was poured in the autoclaved Petri plates and
after the solidification process 25l of pathogen culture
was spread on the respective plates which were earlier
labeled as Staphylococcus aureus, Pseudomonas
aeruginosa and Escherichia coli. Three to four wells of
8 mm diameter were bored on NA plate using a sterile
cup-borer and 50l of tetracycline, 50l of crude plant
(stem,leaf, root) extract (Different in different wells) and
autoclaved DMSO were poured in the respective wells
and the plates were incubated at 370C overnight. The
antibacterial activity of each extract was expressed in
terms of the mean of diameter of zone of inhibition (in
mm) at the end of the incubation period and compared
to the standard antibiotic tetracycline. Tetracycline

Fig. B : Shows dried and powdered leaf, stem and root

Leaf powder Root powder Stem powder

Fig.  A :  Sample collection

Stem, root and leafBiotech park VKC Railway crossing

(A) (B) (C)

Fig. C : Shows quaderent streaking on NA plates of pathogen A- Sta
phylococcus aureus, B- Escherichia coli and C- Pseudomo
nas aeruginosa

Plant leaves, stem and root were washed with the
help of running tap water followed by sterilization by
help of distill water and were packed for drying in
sunlight for several days and then used as raw material
for the extraction of anti-bacterial compounds.

Requirements :
Plant material (Dried and powdered root, stem, leaf

and bark) (Fig. B), mortar-pestle, tray, distill water, 70
per cent ethanol, 80 per cent methanol, 100 per cent
acetone, 100 per cent hexane, 100 per cent petroleum
ether, chloroform and 100 per cent ethylacetate,
waterbath, oven, beaker, whattman’s filter paper, funnel,
Petri plates, conical flask and eppendorf  tubes.

SEEMA DWIVEDI

Media used :
Nutrient broth (NB), Nutrient agar (NB), Luria-

Bertani broth ( LB), Potato dextrose agar (PDA).

Test micro-organism :
The bacterial strain used in the study were

Staphylococcus aureus (Gram-positive), Escherichia coli
(Gram negative) and Pseudomonas aeruginosa (Gram
negative). Bacterial cultures were maintained onNA plates.
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(50g/ml) was used as a standard antibiotic throughout
the study. The concentration of the pathogens used was
5l/ml.

RESULTS AND  DISCUSSION

The results obtained from the present investigation
as well as relevant discussion have been summarized in
Tables 1 to 14 and Fig 1 to 14.

Antibiogram analysis of hot water extract of leaf
against various pathogens :

No antibacterial property was found.

Antibiogram analysis of hexane and petroleum ether
extract of leaf against various pathogens :

No antibacterial property was found in this case.

Table 1 : Antibiogram analysis of hot water extract of leaf against
various pathogens

Sr.No. Pathogens
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

1. E. coli 0.00 mm 18 mm 0 mm

2. P.aeruginosa 0.00 mm 14 mm 0 mm

3. S.aureus 0.00 mm 14.5mm 0 mm
1=Hot aq. Extract of leaf.;2=Tetracycline ;3=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

Fig. 1: Antibiogram analysis of hot water extract of leaf against
various pathogens

Table 2 : Antibiogram analysis of ethanol and methanol extract of
leaf against various

Sr.
No.

Pathogen
Zone of
inhibiti
on by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 15 mm 16 mm 28 mm 0 mm

2. P.aeruginosa 0.0 mm 0.00 mm 22 mm 0 mm

3. S.aureus 15 mm 16mm 28.5mm 0 mm
1=Ethanolic extract ; 2=methanolic  extract ; 3=Tetracycline ;
4=Autoclaved DMSO

Antibiogram analysis of ethanol and methanol
extract of leaf against various pathogens :

Antibacterial property was found only in case of
ethanolic and methanolic extract against E.coli and S.
aureus pathogens.

E.coli S. aureus P. aeruginosa

Fig. 2: Antibiogram analysis of water and methanol extract extract
of leaf against various pathogens

Table 3 :  Antibiogram analysis of hexane and petroleum ether
extract of leaf against various pathogens

Sr.
No.

Pathogen
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 0 mm 0 mm 25.6 mm 0 mm

2. S.aureus 0 mm 0 mm 24.4 mm 0 mm

3. P.aeruginosa 0mm 0mm 27.8mm 0 mm
1=Hexane extract ; 2=Petroleum ether extract ; 3=Tetracycline ;
4=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

Fig. 3: Antibiogram analysis of hexane and petroleum ether extract
of leaf against various pathogens

Antibiogram analysis of acetone and eyhyacetate
extract of leaf against various pathogens:

Antibacterial activity was found against pathogens.

E.coli S. aureus P. aeruginosa

Table 4 : Antibiogram analysis of acetone and eyhyacetate extract
of leaf against various pathogens

Sr.
No.

Pathogen
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 13mm 15 mm 29.5 mm 0 mm

2. S.aureus 12.5 mm 11.5 mm 23.5 mm 0 mm

3. P.aeruginosa 14mm 11mm 19mm 0mm
1=Acetone extract;2=ethyacetate ;3=Tetracycline ; 4=Autoclaved DMSO

  Fig. 4:  Antibiogram analysis of acetone and ethyl acetate extract of
leaf against various pathogens

In vitro EVALUATION OF ANTIBACTERIAL PROPERTY OF Jatropha curcas AGAINST DIFFERENT PATHOGENS

115-121



Hind Agricultural Research and Training InstituteInternat. J. Plant Sci., 11 (1) Jan., 2016 : 118

Antibiogram analysis of cold water extract of leaf
against various pathogens :

No antibacterial property was found.

Table 5 : Antibiogram analysis of cold water extract of leaf against
various pathogens

Sr.No. Pathogens
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

1. E. coli 0 mm 29.5 mm 0 mm

2. S.aureus 0mm 23 mm 0 mm

3. P.aeruginosa 0mm 29mm 0mm
1=Cold water extract of leaf ;2=Tetracycline ;3=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

  Fig. 5: Antibiogram analysis of cold water extract of leaf against
various pathogens

Table 6 : Antibiogram analysis of 70 per cent ethanol and
methanol extract of stem against various pathogens

Sr.
No.

Pathogen
Zone  of
inhibition
by 1

Zone  of
inhibition
by 2

Zone  of
inhibition
by 3

Zone  of
inhibition
by 4

1. E. coli  0 mm 0.00 mm  28 mm 0 mm

2. P.aerigenosa 0 mm 0 mm  30 mm 0 mm

3. S.aureus 0 mm 0  mm 23 mm 0 mm
1=Ethanol extract ; 2=methanol extract; 3=Tetracycline (50μg/ml);
4=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

Fig. 6: Antibiogram analysis of 70 per cent ethanol and methanol
extract of stem against various pathogens

Antibiogram analysis of 70 per cent ethanol and
methanol extract of stem against various pathogens:

No antibacterial property was found.

Antibiogram analysis of petroleum and hexane of
stem against various pathogens:

No antibacterial activity.

Antibiogram analysis of cold water extract of stem
against various pathogens:

Antibacterial activity was found.

Antibiogram analysis of hot water extract of stem
against various pathogens:

No antibacterial activity.

Table 7 : Antibiogram analysis of petroleum and hexane of stem
against various pathogen

Sr.
No.

Pathogen
Zone  of
inhibition
by 1

Zone  of
inhibitio
n by 2

Zone  of
inhibition
by 3

Zone   of
inhibition
by 4

1. E. coli  0 mm 0 mm  20 mm 0 mm

2. P.aeruginosa 0 Mm 0 mm  22 mm 0 mm

3. S.aureus 0 mm 0  mm 19mm 0 mm
1=Petroleum; 2=Hexane; 3=Tetracycline (50μg/ml); 4=Autoclaved

 DMSO

E.coli S. aureus P. aeruginosa

  Fig. 7:  Antibiogram analysis of petroleum and hexane of stem against
various pathogen

Table 8 : Antibiogram analysis of cold water extract of stem against
various pathogens

Sr.No. Pathogens
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

1. E. coli 11.5 mm 27 mm 0 mm

2. P.aeruginosa 10.5 mm 26.5 mm 0 mm

3.  S.aureus 10.5 mm 26 mm 0 mm
1=cold water extract of stem ; 2=Tetracycline (50μg/ml); 3=Autoclaved
DMSO

E.coli S. aureus P. aeruginosa

  Fig. 8: Antibiogram analysis of cold water extract of stem against
various pathogens
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Table 9 : Antibiogram analysis of hot water extract of stem against
various pathogens

Sr.
No.

Pathogen
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 0 mm 20. mm 0 mm 0 mm

2. P.aeruginosa 0 mm 26 mm 0 mm 0 mm

3. S. aureus 0 mm 28.9  mm 0 mm 0 mm
1=Hot water ; 2=Tetracycline (50μg/ml); 3=Autoclaved water;
4= Autoclaved DMSO

E.coli S. aureus P. aeruginosa

  Fig. 9 : Antibiogram analysis of chloroform extract of stem against
various pathogens

Table 10 :  Antibiogram analysis of acetone and ethylacetate extract
of stem against various pathogens

Sr.
No.

Pathogen
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 0 mm 0 mm 27.5  mm 0 mm

2. P.aeruginosa 0 mm 0 mm 25  mm 0 mm

3. S.aureus 0mm 0 mm 26 mm 0 mm

E.coli P. aeruginosa

Fig. 10: Antibiogram analysis of acetone and ethyl acetate extract
of stem against various pathogens

S. aureus

Antibiogram analysis of acetone and ethylacetate
extract of stem against various pathogens:

No antibacterial activity was found.

Antibiogram analysis of hot water extract of root
against various pathogens :

Antibacterial activity was found in case of hot water
extract against E.coli and P.aeruginosa.

Table 11 : Antibiogram analysis of hot water extract of root
against various pathogens

Sr.No. Pathogens
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

1. E. coli 1 mm 20.3 mm 0 mm

2. P.aeruginosa 0.2 mm 26 mm 0 mm

3. S.aureus 0mm 23mm 0 mm
1=Hot water extract of root ; 2=Tetracycline (50μg/ml); 3=Autoclaved
DMSO

E.coli S. aureus P. aeruginosa

  Fig. 11: Antibiogram analysis of hot water extract of root against
various pathogens

Table 12 : Antibiogram analysis of methanol and 70 per cent
ethanol extract of root against various  pathogens

Sr.
No.

Pathogen
Zone of

inhibition
by 1

Zone of
inhibition

by 2

Zone of
inhibition

by 3

Zone of
inhibition

by 4

1. E. coli 22 mm 17 mm 20 mm 0 mm

2. P.aeruginosa 18 mm 14.5 mm 18.6 mm 0 mm

3. S.aureus 16.5 mm 14.5 mm 19 mm 0 mm
1=70% Ethanol extract ; 2=Methanol extract (500μg/ml); 3=Tetracycline
(50μg/ml); 4=Autoclaved DMSO

S. aureus P. aeruginosaE.coli

  Fig. 12: Antibiogram analysis of methanol and 70 per cent ethanol
extract of root against various pathogens

Antibiogram analysis of methanol and 70 per cent
ethanol extract of root against various  pathogens:

Antibacterial activity was found.

Antibiogram analysis of acetone and ethyl acetate
extract of root against various pathogens:

Antibacterial activity was found.

In vitro EVALUATION OF ANTIBACTERIAL PROPERTY OF Jatropha curcas AGAINST DIFFERENT PATHOGENS
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Table 13 :  Antibiogram analysis of acetone and ethyl acetate extract
of root against various pathogens

Sr.No. Pathogen
Zone of
inhibition
by 1

Zone of
inhibition
by 2

Zone of
inhibition
by 3

Zone of
inhibition
by 4

1. E. coli  14 mm 17 mm  22 mm 0 mm

2. P.aeruginosa 17 mm 15.5 mm  18.9 mm 0 mm

3. S.aureus 15.5 mm 15.5  mm 21 mm 0 mm
1=Ethyl acetate; 2=Acetone; 3=Tetracycline (50μg/ml);
4=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

Fig. 13: Antibiogram analysis of acetone and ethyl acetate extract of
root against various pathogens

Antibiogram analysis of hexane and petroleum ether
extract of root against various pathogens :

Antibacterial activity was found.

Conclusion :
Data obtained demonstrates the antibacterial

activity of the plant depending upon the test organism
tested for susceptibility assay. In the case of plant leaf

Table 14 :  Antibiogram analysis of hexane and petroleum ether
extract of root against various pathogens

Sr.
No.

Pathogen
Zone of
inhibition
by 1

Zone of
inhibition
by 2

Zone of
inhibition
by 3

Zone of
inhibition
by 4

1. E. coli  14 mm 17 mm  20 mm 0 mm

2. P.aeruginosa 19 mm 14.5 mm  22 mm 0 mm

3. S.aureus 20 mm 20 mm 18 mm 0 mm
1=Hexane extract (500μg/ml); 2=Petroleum ether extract (270μg/ml);
3=Tetracycline (50μg/ml); 4=Autoclaved DMSO

E.coli S. aureus P. aeruginosa

Fig. 14:  Antibiogram analysis of hexane and petroleum ether extract
of root against various pathogens

methanolic extract gave the maximum zone of inhibition
against E.coli, for  aq. extract gave the maximum zone
of inhibition against E.coli and for root maximum zone
of inhibition was observed against E.coli  for ethanolic
extract. The active extract could be carried out for future
pharmacological evalution by several methods such as
NMR, MS, TLC, HPLC etc.

REFERENCES

Adamu, L.G., Edeghagba, B., Omolara, M.A., Elijah, A.I. and
Ezeokoli, O.T. (2013). Antimicrobial activity of
extracts of Jatropha curcas and Calotropis procera
leaves against pathogenic isolates from motorcycle
helmets in Lagos metropolis. Internat. J. Curr.
Microbiol. App. Sci., 2 (12): 292-302.

Balaji, R., Rekha, N., Deecaraman, M. and Manik, L. (2009).
Antimetastatic and antiproliferative activity of
methanolic fraction of Jatropha curcas against
B16F10 melanoma induced lung metastasis in
C57BL/6 mice. African J. Pharm. & Pharmacol., 3
(11): 547-555.

Chen, Yi, Ming-Yong Xie and Xiao-Feng Gong. (2007).
Microwave-assisted extraction used for the isolation
of total triterpenoid saponins from Ganoderma
atrum. J. Food Engg., 81 (1) : 162-170.

Daziel, J. M. (1955). The useful plants of West Africa Crown
Agents for Oversea Governments and
Administration,  LONDON, UNITED KINGDOM.

Esimone, C.O., Adikwu, M.U. and Okonta, J.M. (1998).
Preliminary antimicrobial screening of the ethanolic
extract from the lichen Usnea subfloridans (L). J.
Pharm. Res. Dev., 3 (2) : 99-101.

Garba, S. and Okeniyi, S.O. (2012). Antimicrobial activities
of total alkaloids extracted from some Nigerian
medicinal plants. J. Microbiol. Antimicrob., 4 (3):
60-63.

Gübitz, Georg M., Martin, Mittelbach and Manuela Trabi
(1999). Exploitation of the tropical oil seed plant
Jatropha curcas L. Bioresour.Technol., 67(1):73-82.

Irvine, Frederick Robert (1961). Woody plants of Ghana with
special reference to their uses.  Oxford University
Press, LONDON, UNITED KINGDOM.

Janick, Jules and Robert, E. Paull (2008) Eds. The
encyclopedia of fruit and nuts. CABI, 2008.

Kumar, Ashwani and Sharma, Satyawati  (2008). An evaluation
of multipurpose oil seed crop for industrial uses
(Jatropha curcas L.).  Indust. Crops & Prod.,  28 (1)
: 1-10.

SEEMA DWIVEDI

115-121



Hind Agricultural Research and Training InstituteInternat. J. Plant Sci., 11 (1) Jan., 2016 : 121

Martinez-Herrera, J., Siddhuraju, P., Francis, G., Davila-Ortiz,
G. and Becker, K. (2006). Chemical composition,
toxic/antimetabolic constituents, and effects of
different treatments on their levels, in four
provenances of Jatropha curcas L. from
Mexico. Food Chem.,  96 (1): 80-89.

Namuli, A., Abdullah, N., Sieo, C., Zuhainis, S. and Oskoueian,
E. (2011). Phytochemical compounds and
antibacterial activity of Jatropha curcas L. Extr. J.
Med. Plants Res., 5 : 3982–3990.

Neuwinger, Hans Dieter (1996). African ethnobotany: Poisons
and drugs: chemistry, pharmacology, toxicology.
CRC Press.

Oliver-Bever, B.E.P. (1986). Medicinal plants in tropical West
Africa. Cambridge University Press, NEW YORK,
U.S.A.

Oskoueian, Ehsan,  Abdullah, Norhani, Ahmad, Syahida, Saad,
Wan Zuhainis, Omar, Abdul Rahman and Ho,  Yin
Wan (2011). Bioactive compounds and biological
activities of Jatropha curcas L. kernel meal extract.

Internat. J.  Molecular Sci., 12 (9): 5955-5970.

Rathee, P., Chaudhary, H., Rathee, S., Rathee, D., Kumar, V.
and Kohli, K. (2009). Mechanism of action of
flavonoids as anti-inflammatory agents: A
review. Inflamm Allergy Drug Targets., 8 (3) : 229-
235.

Shetty, S., Udupa, S. L., Udupa, A. L. and Vollala, V. R. (2006).
Wound healing activities of bark extract of Jatropha
curcas Linn in albino rats. Saudi Med. J., 27 (10) :
1473–1476.

Upadhyay, B., Roy, Shikha and Kumar, Ashwani (2007).
Traditional uses of medicinal plants among the rural
communities of Churu district in the Thar Desert,
India. J. Ethnopharmacol., 113 (3): 387-399.

Watt, John Mitchell and Maria, G. Breyer-Brandwijk (1932).
The medicinal and poisonous plants of southern
Africa. The medicinal and poisonous plants of
southern Africa.  Published by Edinburgh: E. & S.
Livingstone, IOBA SABDA, Port Elizabeth, SOUTH
AFRICA.

In vitro EVALUATION OF ANTIBACTERIAL PROPERTY OF Jatropha curcas AGAINST DIFFERENT PATHOGENS

11
 of Excellence

Year
 

th

115-121


