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Abstract: Herbal medicines derived from plant extracts are being increasingly utilized to treat a wide variety of clinical diseases, mainly
in developing countries for primary health care because of better cultural acceptability, better compatibility with the human body and
fewer side effects. Natural medicinal plants having various secondary metabolites such as flavonoids, alkaloids, phenol, terpenoids etc
and these have rich medicinal value such as anti-oxidant and anti- microbial activities. Since time immemorial, medicinal plants are widely
used for the treatment of different infectious diseases. Infectious diseases caused by bacteria strains have a large impact on public health.
Now a days multiple drug resistance has developed due to the indiscriminate use of commercial anti-microbial drugs and impairs the
treatment of infectious disease. The present study was focused on the different parts of Jatropha curcas Linn. It belongs to the family
Euphorbiaceae , a large deciduous soft wooded shrub 3-4 m in height with sticky juice. The leaf part of the plant is used as galactagogue,
lactagogue, rubefacient and have insecticidal properties and they are useful in foul ulcers, tumors and scabies. Seed of the plant is mainly
used for dysentery, urinary discharge, abdominal complaints anaemia, fistula and diseases of the heart. The present investigation was
carried out to study the antibacterial activity and evaluated for chloroform, methanol and diethyl ether extracts of various parts of
Jatropha curcas Linn against Escherichia coli, Staphylococcus aureus and Aeromonas species by disc diffusion method. Based on the zone of
inhibition, the antibacterial potential of different parts of the plant viz. leaves, stems and seeds were analysed. The evaluation of various
solvent extractions revealed the effectiveness of the antibacterial activity of the plant. Among the various extracts, leaves, stems and
seeds parts of the plant extracted with chloroform showed maximum zone of inhibition against all the tested bacterial species followed
by methanol and diethyl ether. According to our results, the Jatropha curcas L can be considered as a rich source of active compounds
with antibacterial activity. This may recommend a new pathway in elucidating a potent natural antibacterial agent.
Keywords: Jatropha curcas L, Chloroform extract, Methanol extract, Diethyl ether extract, Disc diffusion method, Different bacterial
strains.
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1.

INTRODUCTION

Natural medicinal plants are the “backbone” of traditional
medicine, which means more than 3.4 billion people in the
less developed countries utilize medicinal plants on a regular
basis. These herbal plants are considered as a high source of
ingredients which can be used in drug development and
synthesis.1 Herbal plants have a good economic value in the
Indian subcontinent. Almost all the parts of the plants namely
leaves, roots, stem, flowers, fruits, have their own active
principle which can be used for therapeutic purposes. About
80% of the population of south Asian and African countries
prefers herbal medication has been estimated by World
Health Organization (WHO) 2. Herbal plants are traditional
sources, incredible and invaluable sources as therapeutic
compounds in the form of drug for different type of
diseases.3 Herbal drugs are vital role for prevention, cure of
various diseases and ailments4. Active principle of plant
sources have been implicated for therapeutic aspects of
various diseases.5. Country with rich biodiversity and
enormous treasure of natural herbal plants are consequently
called as medicinal garden of the world was reported by
India6. Natural herbal medicines have been used for
efficacy, safety, lesser side effect and cultural
acceptability from centuries. Continuous use of plant
compounds as a medicine is detected to be an
alternative way to treat the patients were practiced in
ancient time 7 .In recent years, various drug resistances in
human pathogenic bacteria has been developed due to the
indiscriminate use of commercial antibacterial drugs
commonly used in the treatment of infectious disease. In
addition to this problem, antibiotics are sometimes
associated with adverse effects on the host including
hypersensitivity, and immune-suppression reaction. Effective
therapeutic formations of drugs are very much essential for
antibiotic resistance bacteria. Therefore, there is a need to
develop alternative antimicrobial drugs for the treatment of
infectious diseases from medicinal plant.8 From the very
beginning, man is gifted with plants which has treasured
source of natural antibacterial agents for upholding normal
health of human beings. Siddha, Ayurveda and Unani are the
major natural therapeutic system for the treatment of
various infectious diseases. In the last few decades, with
more rigorous researches for therapies based on natural
systems, plants are used extensively to cure different
diseases. The search for unexplored plants or plant group
with substantial antibacterial action has attained massive
importance these days, due to a growing concern about the
attainment of antibiotic- resistance by the pathogenic
microorganism9 Jatropha curcas L. is a species of flowering
plant in the family of Euphorbiaceae. It has been reported to
have a lot of health benefits because of its wide range of
medicinal uses. Different parts of the plant including the
leaves, fruits, latex and bark contains glycosides, tannins,
phytosterol, flavonoids and steroidal sapogenins that exhibits
wide range of medicinal properties. Some of the known
medicinal properties of Jatropha curcas Linn include antitumor
activities; anti-inflammatory, antiparasitic etc.10 The present
study intends to examine a Jatropha curcas Linn for its
antibacterial potential against some selected strains of
pathogenic bacteria with a vision to find out their probable
medicinal use. It is hoped this research initiative will yield
new compounds to help combat the rise of antibiotic
resistant bacteria.

2.

MATERIALS AND METHODS

2.1

Collection of plant material

The plant used for the present work was Jatropha curcas L
which were collected from riverbed of Cauvery, Trichy
district. The plant was identified and authenticated from
Rapinat Herbarium, St. Joseph College, Trichy, Tamil Nadu,
India. Collection of the different parts of the plant such as
leaves, stem and seed for extraction process.
2.2

Processing of plant material

Leaves, stems and seeds were separated from respective
plant, washed thoroughly and shade dried. The dried plant
materials were coarsely powdered with electrical blender
and used for preparation of extract.
2.3

Preparation of extracts

25gm of the air dried leaves, stems and seed powder of
Jatropha Curcas L was solubilized in to 250 ml of respective
solvents individually and transferred to extraction thimble ,
extracted with various solvents individually in the order of
increasing polarity( Chloroform, Methanol, Diethyl ether) by
using Soxhlet extraction apparatus( for 6 hrs). The extract
was filtered into a tarred evaporating dish and the solvent
was evaporated on a water bath. The residue was dried at
105˚ C to constant weight. Finally, stock solution of Conc. 50
mg /ml was prepared and used for antibacterial screening.
2.4

Procurement of bacteria

In the present study an attempt was done to evaluation of
different solvent extracts of the Jatropha curcas Linn against
various type of bacteria. Bacterial strains used for
antibacterial studies were procured from Seahorse Hospital,
Trichy, Tamilnadu. Pathogens used for the study were
Escherichia coli, Staphylococcus aureus and Aeromonas species.
2.5

Revival of pathogen

The collected pathogen were revived in nutrient broth and
stored in nutrient agar slants at 4°C.
2.6

Antibacterial activity

The chloroform, methanol and diethyl ether extracts of
leaves, stem and seed of Jatropha curcas L were tested by disc
diffusion method.11 The test microorganisms were seeded
into respective medium by spread plate method with the 24
hour cultures of bacteria growth in nutrient broth. After
solidification the filter paper discs (5 mm in diameter)
impregnated with the extracts were placed on test organismseeded plates. Escherichia coli, Staphylococcus aureus and
Aeromonas species were used for antibacterial test. The
antibacterial assay plates were incubated at 37 °C for 24 h.
The diameters of the inhibition zones were measured in cm
3.

STATISTICAL ANALYSIS

All the results were expressed as Mean = SEM. Statistical
analysis was done using student –t test. p<0.05, p<0.01 and
p<0.001 were considered statistically significant.
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4.

RESULTS

A variety of extracts of Jatropha curcas Linn demonstrated
diverse antibacterial activity against three selected strains of
bacteria (Table 1-3). The antibacterial activity was
quantitatively determined by the presence or absence of
inhibition zone around the discs containing extracts. The
inhibition zones were recorded to be considerably different

from each other. When tested by disc diffusion method,
Table -1 and Figure -1 showed that the chloroform leaf
extracts of Jatropha curcas Linn exhibited highest inhibitory
activity against all the three tested bacterial species. The
methanolic extracts possessed significant activity while the
diethylether extract showed least inhibitory activity against
various strains of bacteria.

Table 1. Antibacterial activity of various extracts of leaves of Jatropha curcas L against test bacteria.
S.no
Test
Inhibition zone (cm)
bacteria
Chloroform extract
Methanol extract
Diethyl ether extract
1
Escherichia coli
1.03±0.06
0.86 ±0.02
0.63±0.04
2
Staphylococcus aureus
1.08±0.08
0.82 ±0.04
0.60±0.05
3
Aeromonas species
0.93 ±0.03
0.73 ±0.03
0.50±0.04
Different solvent leaf extracts of Jatropha curcas L against various bacterial strains. Values are presented as mean ± SEM; N=5

Fig 1. Antibacterial activity of various extracts of leaves of Jatropha curcas L against test bacteria
Table -1 and Figure -1 showed that the chloroform leaf
extracts of Jatropha curcas Linn exhibited highest inhibitory
activity against all the three tested bacterial species. The

methanolic extracts possessed significant activity while the
diethylether extract showed least inhibitory activity against
various strains of bacteria by disc diffusion method.

Table 2. Antibacterial effect of various extracts of stems of Jatropha curcas L against test bacteria.
S.no
Test
Inhibition zone (cm)
bacteria
Chloroform extract
Methanol extract
Diethyl ether extract
1
Escherichia coli
0.91 ±0.05
0.73±0.03
0.53±0.01
2
Staphylococcus aureus
1.16 ±0.09
0.68±0.10
0.49±0.09
3
Aeromonas species
0.70 ±0.06
0.56±0.04
0.43±0.03
Different solvent stem extracts of Jatropha curcas L against various bacterial strains. Values are presented as mean ± SEM; N=5
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Fig 2. Antibacterial effect of various extracts of stems of Jatropha curcas L against test bacteria
Table 2 and Figure -2 showed inhibitory effect of various
extracts obtained from stem parts of Jatropha curcas Linn. In
chloroform stem extract, significant inhibition was noted
against E.Coli, S.aureus followed by Aeromonas species.
However, the methanol showed moderate inhibition against

E.coli, S.aureus and Aeromonas species. The diethyl ether
extract of stem exhibited satisfactory result against E.coli,
S.aureus and the same extract showed least antibacterial
activity against Aeromonas species.by disc diffusion method.

Table 3. Effect of various extracts of Jatropha curcas L seed against test bacteria
S.NO
Test
Inhibition zone (cm)
bacteria
Chloroform extract Methanol extract Diethyl ether extract
1
Escherichia coli
0.83±0.08
0.60±0.03
0.50±0.05
2
Staphylococcus aureus
0.96±0.07
0.75±0.05
0.38±0.02
3
Aeromonas species
1.10±0.08
0.96±0.07
0.50±0.05
Different solvent seed extracts of Jatropha curcas L against various bacterial strains. Values are presented as mean ± SEM; N=5

Fig 3. Effect of various extracts of Jatropha curcas L seed against test bacteria
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Table -3 and Figure -3 showed that the seed extracted with
chloroform showed greater inhibition against Aeromonas
species whereas in the same extract moderate antibacterial
activity was associated with E.coli and S.aureus. The methanol
extract showed moderate activity on all tested species.
Likewise, the diethylether extract showed satisfactory
inhibitory effect by disc diffusion method.
5.

DISCUSSION

Our results indicated that chloroform extract showed the
highest inhibition followed by methanol and diethylether
extract. The antibacterial activity of the plant was associated
with the plant part and extraction solvent12. Plant extracts
are rich in many phytocompounds that are the causes of
their bioactivities. In addition, the phenomenon of membrane
bleeding has been observed with several antimicrobial
agents.13 .For example, phenolic compounds make their
actions through different mechanism, which includes
membrane disruption, proteins binding, inhibition of proteins
synthesis, enzyme inhibition, production of cell wall
complexes, formation of disulfide bridges and intercalation
with cell wall and/or DNA, among other14.In the same
manner, the antimicrobial action of alkaloids could be
through intercalation with cell wall and/or DNA constituents;
while, terpenoids display their action through membrane
disruption mechanisms.15. Hence, the antimicrobial activity
evaluated in this work could be attributed to the presence of
different phytocompounds in variable amounts in plant
extracts. The assayed antimicrobial activity from the plant
9.
1.

2.

3.

4.
5.

6.

7.

8.

species depends on the parts of the plant studied as well as
the solvent used for the extraction procedures. The present
study would signal new therapeutic options to be tried on
the pathogen by future researches.
6.

CONCLUSION

It was concluded from the above experimental observations
that the plant Jatropha curcas Linn showed potent
antibacterial activity against different bacterial strains from its
various extracts. Chloroform extract was found to be more
effective against pathogenic bacterial spp. as compared to
methanol followed by diethyl ether extract. Possible reasons
for this antibacterial activity of Jatropha curcas L may be due
to the presence of alkaloids, tannins, saponins, terpenes and
flavonoids etc. Findings of present study are preliminary and
further investigations are required to determine the exact
nature of the bioactive compounds which may be present in
the different parts of the plant.
7.

AUTHORS CONTRIBUTION STATEMENT

Dr. N.Agnel Arul John conceived the presented idea
motivating to investigate the research and supervised the
finding of this work. All authors discussed the results and
contributed to the final manuscript.
8.

CONFLICT OF INTEREST

Conflict of interest declared none.

REFERENCES
S. Sumathi, R. Anuradha. Couroupita guianensis Aubl: An
updated review of its phytochemistry and Pharmacology.
Asian J Pharm Pharmacol. 2017;3(1):1-8. Available from:
http://ajpp.in/uploaded/p47.pdf
Prakash Pandurangan, Madhumitha Sahadevan, Swetha
Sunkar, Sai Krishna Nerella Mohana Dhana. Comparative
analysis of Biochemical compounds of Leaf, Flower and
Fruit of Coroupita guianensis and Synthesis of Silver
Nanoparticles. Pharmacogn J. 2018;10(2):315-23.
DOI: 10.5530/pj.2018.2.55
Guerra, R.N., H.A. Pereira, L.M. Silveria and Olea
R.S. Immunomodulatory
property
of Alternanthera
tenella Colla aqueous extracts in mice. Braz. J. Med. Biol.
Res.
2003;36(9):1215-9.
DOI:
10.1590/S0100879X2003000900011
Kalia, A.N. Text Book of Industrial Pharmacognosym.
Oscar Publication, New Delhi, India. 2005.
Timothy, O., M. Idu, A. Falodun and F.E.
Oronsaye. Preliminary phytochemistry and antimicrobial
screening of methanol extract of Baissea axillaris Hau. Leaf.
J. Boil. Sci. 2008;8:239-41.
DOI: 10.3923/jbs.2008.239.241
Bhutani, K.K. and V.M. Gohil. Natural products drug
discovery research in India: Sataus and appraisal. Indian J.
Exp.
Biol.
2010;48:199-207.
Available
from:
http://nopr.niscair.res.in/handle/123456789/7393
Venkat Subramanian, T.C., V. Gautam, R.M.V. Raman, S.
Prahalathan and K. Ashish. Foreword, in Road Beyond
Boundaries (The Case of Selected Indian Healthcare
Systems). Export-Import Bank of India, Mumbai. 2003;1:79.
Sumaira Sarwar, Maimoona Sabir, Sajid Raza S and Malik SA.
Analysis of antimicrobial activity of medicinal plant
Amaranthus viridis. Int J Innovation SciRes.2016;20(2):494-9.

9.

10.

11.

12.

13.

14.

15.

Available
from:
https://pdfs.semanticscholar.org/ca5b/b14f19db421c211add
bd42170d60c13190fd.pdf
Anshul Bishnoi, Vanshika Singh, Vinay Sharma and Afroz
Alam. Antibacterial Activity of Anoectangium clarum Mitt.
(Bryophyta: Pottiaceae) against some Pathogenic Bacteria.
SMU Sikkim Medical J. 2016;3(1):650-9. Available from:
https://pdfs.semanticscholar.org/0e0b/81f7eba0949c724ddaf
cd3dc00c9790731a2.pdf
Agbogidi OM., Akparobi SO and Eruotor PG. Health and
environmental benefits of Jatropha curcas Linn. App. Sci.
Rep.
2013;1(2):36-9.
Available
from:
http://www.pscipub.com/Journals/Data/JList/Applied%20Sci
ence%20Reports/2013/Volume%201/Issue%202/3.pdf
Anonymous. Pharmacopiea of India (The Indian
Pharmacopiea), 3 rd Ed., Govt. of India, New Delhi, Ministry
of Health and Family Welfare, 1996.
Srisuda Hanphakphoom, Suchada Thophon, Piyaporn
Waranusantigul, Niwat Kangwanrangsan & Sukhumaporn
Krajangsang. Antimicrobial Activity of Chromolaena odorata
Extracts against Bacterial Human Skin Infections. Modern
Applied Science. 2016;10(2):159-71. Available from:
https://pdfs.semanticscholar.org/a4ef/1b13fc6ea762f9b9ae3
256d27497a51a2908.pdf
13 Epand RM, Epand RF, Savage PB. Ceragenins (cationic
steroid compounds), a novel class of antimicrobial agents.
Drug news & perspectives. 2008;21(6):307-11. Available
from: https://europepmc.org/article/med/18836587
Bozdogan B, Appelbaum PC. Oxazolidinones activity, mode
of action, and mechanism of resistance. Int. J. Antimicrob.
Agents.
2004;23(2):113-9.
DOI:
10.1016/j.ijantimicag.2003.11.003
Cowan MM. Plant products as antimicrobial agents. Clin
Microbiol, 1999;12(4):564-82. DOI: 10.1128/CMR.12.4.564.

L-87

