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ABSTRACT

Many plants contain constituents that exhibit antibacterial activity. Tribes in Palghar district still depend
on medicinal plants available nearby in the region and most of them are used for first aid remedies, to treat
cough, cold, fever, headache, wounds and some simple ailments.The present study aimed to check the
antibacterial activity of these plants found at various locations in Palghar district of Maharashtra. The
study was carried out using the crude extracts of dried leaves, these plants are used as medicines by the
folk tribes of Palghar. The medicinal plants used in study were Abrus precatorius, Adhatoda vasica, Calotropis
gigantea, Crotalaria retusa, Jatropha gossypifolia, and Vitex negundo. The antibacterial activity of methanolic,
ethanolic and Aqueous dried leaf extracts of these plants were tested on the laboratory cultures of the
pathogenic organisms namely Staphylococcus aureus, Bacillus subtilis, Escherichia coli, and Pseudomonas
aeruginosa using Agar diffusion method. From the study carried out, except for Calotropis gigantea and
Jatropha gossypifolia all plant leaf extracts were observed to have some antimicrobial activity against at least
one reference bacterial strain. It was observed that methanolic and ethanolic dried leaves extracts of the
plants used in the study were found to be more effective against the reference strains, as compared to the
aqueous extract.
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Introduction

Plants are considered as a rich resource of antibacte-
rial, antifungal and antiviral agents with significant
activity against infective microorganisms and there-
fore can be used in drug development of pharmaco-
poeial, non- pharmacopoeial or synthetic drugs (In-
troduction and Importance of Medicinal Plants and
Herbs: National health portal). Traditional healers
have long used plants to prevent or cure infectious
conditions. Plants are rich in a wide variety of sec-
ondary metabolites, such as tannins, terpenoids, al-

kaloids, and flavonoids, which have been found in
vitro to have antimicrobial properties. This study at-
tempts to summarize the current status of screening
efforts, to test the effectiveness of some plants native
to Palghar, which are part of the folk medicines used
by the tribes residing in Palghar for various ailments
like gastrointestinal and respiratory tract infections.

The plants like Abrus precatorius (com.name-
gunja), Adhatoda vasica (com.name-Adulsa),
Calotropis gigantea (com.name-rui), Crotalaria retusa
(com.name-Dingala), Jatropha gossypifolia
(com.name-erandi), Vitex negundo (com.name-
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Nirgundi) are used by the tribes in Palghar as folk
medicines to treat ailments.

The purpose of the study was to determine and
compare antibacterial activity of some medicinal
plants- Abrus precatorius , Adhatoda vasica, Calotropis
gigantea, Crotalaria retusa, Jatropha gossypifolia and
Vitex negundo collected from different locations in
Palghar against the gram positive cultures of Staphy-
lococcus aureus, Bacillus subtilis and Gram negative
organisms like

Escherichia coli, Pseudomonas aeruginosa. Aqueous,
methanolic and ethanol extract of dried leaves of
these plants collected from different locations of
Palghar were tested for their antimicrobial activity.

Materials and Methods

• Sample Collection

The plants- Abrus precatorius, Adhatoda vasica,
Calotropis gigantea, Crotalaria retusa, Jatropha
gossypifolia and Vitex negundo were collected from
different locations in  Palghar.

• Reference Microbial Culture

Cultures of  Gram positive microorganisms - Staphy-
lococcus aureus, Bacillus subtilis.

Gram negative microorganisms- Escherichia coli
and Pseudomonas aeruginosa were obtained from the
laboratory of Biotechnology Department  of SDSM
College, Palghar.

Standard Antibiotic: Gentamicin (10 µg/ml)
Medium: Sterile Muller Hinton Agar

• Preparation of Dried leaf extract: 1 gm of the
sun dried leaves were ground using mortar and
pestle using  distilled water, methanol and etha-
nol as solvents for preparing the respective  leaf
extracts by keeping  on the rotary shaker for 24
hours, filtered using Whatman filter paper for
antimicrobial activity testing.

• Antimicrobial Assay: The antibacterial activity
of the prepared dried leaf extracts were deter-
mined by Agar well diffusion method on sterile
Muller and Hinton agar to carry out the antimi-
crobial activity. The assay plates were incubated
at 37 o C for 24 hrs.

• Controls: Distilled water was used as negative
control, while  Gentamicin 10µg/ml was used as
antibiotic control.
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Results and Discussion

The present study on crude dried  leaves  extracts of
some medicinal plants from various locations of
Palghar, Maharashtra, describes the antimicrobial
activity against Gram positive (Staphylococcus aureus,
Bacillus subtilis) and Gram negative (Escherichia coli,
Pseudomonas aeruginosa) pathogens.

In the present study carried out, it was found that
the dried  leaves ethanolic extract of Abrus
precatorius inhibited Staphylococcus aureus, Bacillus
subtilis and Pseudomonas aeruginosa (17 mm, 11 mm,
06mm),  Also from the present study it was ob-
served that methanolic leaf extract of Abrus
precatorius was effective against Staphylococcus
aureus, Bacillus subtilis and Pseudomonas aeruginosa.
(20mm, 12 mm and 09 mm).

In the present study  Aqueous extract of Adhatoda
vasica was found to be effective against Staphylococ-
cus aureus, Bacillus subtilis, Escherichia coli (04mm,
04mm, 06 mm); whereas ethanollic extracts of the
leaves of Adhatoda vasica inhibited Staphylococcus
aureus and Escherichia coli (03mm and 04mm). From
the study carried out by Gohel et al., (2021), similar
results were found for the ethanol leaf extract of
Adhatoda vasica which inhibited Staphylococcus aureus
and Pseudomonas aeruginosa. But none of the extracts
inhibited the Pseudomonas aeruginosa as found by
Gohel et al. (2021)

In the present study, for aqueous and methanolic
extract of Crotalaria retusa, inhibition was observed
for Staphylococcus aureus ( 04 mm and 06 mm) and
Pseudomonas aeruginosa (09mm and 07 mm). Also the
ethanolic extract of Crotalaria retusa was effective
against Pseudomonas aeruginosa(08mm). Similar
study carried out by Bellary et al., (2012) for the etha-
nol extracts of leaves of Crotalaria retusa showed in-
hibition only against  Pseudomonas aeruginosa.

Aqueous, ethanol and methanolic extracts of
Vitex negundo inhibited Staphylococcus aureus (09
mm, 10 mm and 15 mm) and ethanolic and
methanolic extracts inhibited Bacillus subtilis  (06 mm
and10 mm) whereas the no extracts of Vitex negundo
inhibited Gram negative organisms used in the
study. Similar observations were made by Kurapatti
et al. (2017) who reported that maximum inhibitory
activity of the ethanolic leaf extract was observed
against Staphylococcus aureus and minimum inhibi-
tion was observed for gram negative pathogens Es-
cherichia coli and Pseudomonas aeruginosa.

No extracts of dried leaves of Calotropis gigantea
and Jatropha gossypifolia showed any zone of inhibi-
tion against any of the test organisms used in the
present study.

Conclusion

Based on the results of the present study it can be
concluded that the antimicrobial activity against the
Gram negative and Gram positive bacteria was
found more in the ethanolic and methanolic extracts,
as compared to the aqueous extract. Of the plants
selected for the study ethanolic and methanolic
leaves extracts of Abrus precatorius were found to be
more efficient in inhibiting the Staphylococcus aureus,
Escherichia coli and Pseudomonas aeruginosa as com-
pared to other plant extracts.  Aqueous extract of
Adhatoda  vasica  was showing better  inhibition
against Escherichia coli and   Staphylococcus aureus
was inhibited more  by methanolic leaf extract of
Crotalaria retusa,  as compared to other organisms

In the present study, aqueous and ethanol leaf
extract of Vitex negundo effectively inhibited Staphy-
lococcus aureus and its methanolic extract inhibited
both Gram positive organisms . Thus, the extracts of
the plants selected in the study can be used for fu-
ture references and exploration of plants as a source
of antimicrobials. More of these compounds can be
subjected to animal and human studies to determine
their effectiveness in whole-organism systems .
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