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ABSTRACT

The antimicrobial activity of the crude methanol and aqueous extracts of leaves of Gymnema sylvestre was evaluated using agar
diffusion method (well method). 10 bacteria and 3 fungi were taken as test organisms for the study. Gentamycin and Amphotericin
were used as standard drug for antibacterial and antifungal activity respectively. The antimicrobial activity was determined by
measuring the diameter of the zone of inhibition in terms of millimeter (mm). The results showed that aqueous extract revealed
significant activity against Cladosporium oxysporum (6mm at 800ug/ml) while methanol extract showed significant activity against
E.coli (6mm at 800ug/ml). Both the extracts showed concentration dependent activity.
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INTRODUCTION

Antibiotics provide the main basis for the therapy of
microbial (bacterial and fungal) infections. However, over
use of antibiotics has become the major factor for the
emergence and dissemination of multidrug resistant
strains of several groups of microorganisms'. Many
efforts have been made to discover new antimicrobial
compounds from various kinds of sources such as micro-
organisms, animals, and plants. Systematic screening of
them may result in the discovery of novel effective
compoundsz. Plants represent a rich source of
antimicrobial agents and are used as a source of many
potent and powerful drugs3. It is estimated that local
communities have used about 10% of all flowering plants
on earth to treat various infections, although only 1%
have gained recognition by modern scientists’.

Gymnema sylvestre R.Br. commonly known as gudmar
belongs to the family Asclepiadaceae. It is a woody,
climbing herb grown in India, China, Indonesia, Japan,
Malaysia, Srilanka, Vietnam and South Africa’. The plant is
useful in inflammations, hepatosplenomegaly, dyspepsia,
constipation, haemorrhoids, helminthiasis, cough,
asthma, bronchitis, cardiopathy, jaundice, intermittent
fever, piles, amenorrhea, conjunctivitis, leucoderma, and
urinary disorders®’. Its root is used to cure snakebite. The
fresh leaves when chewed have the remarkable property
of paralysing the sense of taste for sweet and bitter
substance for some time®. Leaves (triturated and mixed
with castor oil) are applied to swollen glands and
enlargement of internal viscera as the liver and spleen’.
According to Ayurvedic literature leaves were used as a
cardiotonic, diuretic'®, laxative, stimulant, stomachic and
uterine tonic and these are also used as antiviral, diuretic,
antiallergic, hypoglycemic, hypolipidemic, for the
treatment of obesity and dental caries™. It is a potent
antidiabetic plant used in folk, ayurvedic and
homeopathic systems of medicine. It is reported to

possess antimicrobial, antihypercholesterolemic,
hepatoprotective, Anti-allergic, antiviral, lipid lowering
effects™.

On the basis of wide range of therapeutic uses, in the
present study this plant was evaluated for its
antimicrobial activity.

MATERIALS AND METHODS

Plant material

The leaves of Gymnema sylvestre were collected from
Jeevan herbs Agro, Sagar (M.P.) and authenticated at
Department of Botany, Dr. H. S. Gour University, Sagar
(M.P.). The identification of the plant materials was done
by Taxonomist and Herbarium incharge, Department of
Botany, Dr. H.S. Gour University, Sagar. The submitted
voucher specimen number of the plant is- Gymnema
sylvestre: Bot/Her/B/1314.

Extract preparation

Dried and powdered plant material (60 g) was defatted
with petroleum ether (500 ml) and then successively
extracted with methanol (500 ml at 40°C) and water (500
ml at 65°C) using soxhlet apparatus. The extracts were
cooled at room temperature, filtered and evaporated to
complete dryness.

Phytochemical analysis

Both the extracts were subjected to various chemical
tests to detect the presence of various compounds such
as tannins, flavonoids, alkaloids etc. using standard

procedure™*.

Antimicrobial Assay
Chemicals and drugs

10% Tween 80, Amphotericin, Gentamycin, Potato
Dextrose Agar (PDA), Muller Hilton agar, Distilled water
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Organisms used for the experiment
Bacteria:

Bacillus subtilis (MTCC 736), Bacillus polymyxa,
Staphylococcus aureus (MTCC 3160), Escherichia coli
(MTCC 723), Salmonella typhi (MTCC 3216), Vibrio
cholerae (MTCC 3906), Streptococcus pyogenes (MTCC
1927), Proteus mirabilis (MTCC 1429), Providentia
alkalifaciens, and Pseudomonas aeruginosa (MTCC 7837).

Fungi:

Aspergillus niger (MTCC 1881), Aspergillus flavus (MTCC
1883), Cladosporium oxysporum (MTCC 1777).

Antimicrobial test

For antibacterial assay, initially the stock cultures of
bacteria were revived by inoculating in broth media and
grown at 37°C for 18 h. The agar plates of the Muller
Hilton’s Agar media were prepared. Each plate was
inoculated with an aliquot (0.1 ml) of the bacterial
suspension (105-106 colony forming unit “CFU”/ml) which
was spread evenly on the plate. After 20 min, wells were
made with the help of cork borer in the plates and filled
with test samples of different concentrations. The
positive and negative control wells were filled with
Gentamycin (Standard drug) and 10% Tween 80
respectively. All the plates were incubated at 37°C for 24
h and then the diameter of zone of inhibition was noted.

Similarly for the antifungal activity, the stock cultures of
fungi were revived by inoculating in broth media and
grown at 27 C for 72 h. The agar plates of the Potato
Dextrose Agar media were prepared. Each plate was
inoculated with an aliquot (0.1 ml) of the fungal
suspension (103 spores/ml) which was spread evenly on
the plate. After 20 min, the wells were made and filled
with test samples of different concentrations. The
positive and negative control plates with Amphotericin
(standard drug) and 10% Tween 80 were also prepared.
All the plates were incubated at 27°C for 72 h and then
the diameter of zone of inhibition was noted">*®.

RESULTS AND DISCUSSION

In phytochemical analysis, methanol extract revealed the
presence of alkaloids, tannins, saponins, flavonoids,
glycosides and carbohydrates and the aqueous extract
revealed the presence of tannins, saponins,
carbohydrates and glycosides (Table 1).

Table 1: Phytochemical analysis of methanol and aqueous
extracts of G. sylvestre leaves

Phytochemical Methanol Extract Aqueous Extract
Steroids - -
Terpenoids - -
Tannins + +
Alkaloids + -
Glycosides + +
Flavonoids + -
Saponins + +

+: Present; -: Absent

In the present studies, in antibacterial study, methanolic
extract of G. sylvestre showed significant activity only
against E. coli (2, 3, 4 and 6mm at 100, 200, 400 and 800
ug/ml respectively), negligible activity against B. subtilis
(Imm at 800 pg/ml) while no activity was observed
against S. aureus, V. cholerae, S. typhi, S. pyogenes, P.
mirabilis, P. alkalifaciens, B. polymyxa and P. aeruginosa.
Aqueous extract showed less activity against E. coli (2
mm at 800 pg/ml) and negligible activity against S. typhi
(1 mm at 800 pg/ml) while no zone of inhibition was
observed against S. aureus, V. cholerae, B. subtilis, S.
pyogenes, P. mirabilis, P. alkalifaciens, B. polymyxa and P.
aeruginosa (Table 2; Figure 1). Methanolic extract of G.
sylvestre showed maximum antibacterial activity. In case
of antifungal study, all the fungal strains (Aspergillus
niger, Cladosporium oxysporum, Aspergillus flavus)
tested, were found resistant against methanolic extract of
G. sylvestre, whereas aqueous extract showed significant
activity against Cladosporium oxysporum (2, 4 and 6 mm
at 200, 400 and 800 pg/ml respectively), moderate
activity against Aspergillus flavus (2 mm at 800 pg/ml)
and no activity against Aspergillus niger (Table 3; Figure
2). Both the extracts showed concentration dependent
activity. Aspergillus niger was found resistant against all
the extracts. From the above results it can be concluded
that plant extracts have significant potential against
microorganisms and they can be used in the treatment of
infectious diseases caused by resistant microorganisms.
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Figure 1: Antibacterial activity of methanolic and aqueous
extract of G. sylvestre leaves
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Figure 2: Antifungal activity of methanol and aqueous
extracts of Gymnema sylvestre leaves
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Table 2: Antibacterial activity of methanol and aqueous extracts of Gymnema sylvestre leaves

Zone of Inhibition (mm)
Organism
Conc ” o | 8| o £ g | 3
3 = = © = =
Test Sample (ug/ml) § g g :c% % % E g E: _§)
w | S 2 2|65 | 8| E| L8| 8
N >le o] %) d i
25 - - - - - - - - - -
50 - - - - - - - - - -
Gymnema sylvestre 100 2 | - - - - - - - - =
methanol extract 200 3 - - - - - - - - -
400 4 - - - - - - - - -
800 6 - 1 - - - - - - -
25 - - - - - - - - - -
50 - - - - - - = = = -
Gymnema sylvestre 100 - - - - - - - - - =
aqueous extract 200 - - - = = - - - i B
400 - - - - - - - - - -
800 2 - - 1 - - - - - -
Control : ) ) ) ) ) ) ) ) ) )
(10% Tween 80)
25 18 | 13 | 8 2 | 13(19| 9 (20| 15| -
50 20 | 18 | 10 | 13 | 15 | 22 | 13 | 23 | 22 =
Standard drug 100 23 | 21 |15 | 16 | 18 | 25 | 18 | 26 | 25 1
(Gentamycin) 200 26 | 25 | 19 (21 | 21 | 28 | 21 | 31 | 28 3
400 28 | 27 | 22 | 25 | 23 |30 | 25|35 | 30| 8
800 30 | 34| 25 |27 |25 (33|27 |38 |33 | 14

- 1 no activity; mm : millimeter

Table 3: Antifungal activity of methanol and aqueous
extracts of Gymnema sylvestre leaves

Concentration Zone of Inhibition (mm)
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GSM: Gymnema sylvestre methanol extract
GSA: Gymnema sylvestre aqueous extract
- : no activity; mm : millimeter

Antimicrobial agents can damage pathogens in several
ways. Most antimicrobial agents used for the treatment

of bacterial infections may be categorized according to
their principal mechanism of action. The major modes of
actions are interference with cell wall synthesis, inhibition
of protein synthesis, interference with nucleic acid
synthesis, and inhibition of a metabolic pathway"’. The
most selective antimicrobial agents are those that
interfere with the synthesis of bacterial cell walls, e.g.
penicillin, cephalosporin etc. These drugs have high
therapeutic index because bacterial cell walls possess a
unique structure, not found in eukaryotic cells™®,

Plants are important source of potentially useful
structures for the development of new chemotherapeutic
agents and the first step towards this goal is in vitro
antibacterial activity assay™. Many reports are available
on the antiviral, antibacterial and antifungal properties of
plants®*!. Some of these observations have helped in
identifying the active principle responsible for such
activities and in developing drugs for the therapeutic use
in human welfare. Plants with possible antimicrobial
activity should be tested against an appropriate microbial
model to confirm the activity and to ascertain the
parameters associated with it. The effects of plant
extracts on bacteria have been studied by a large number
of researchers in different parts of the world®*?. It has
been suggested that aqueous and ethanolic extracts from
plants used in allopathic medicine are potential sources of

antiviral, antitumor and antimicrobial agents**%.
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CONCLUSION

As reported earlier secondary metabolites like tannins,
saponins, flavonoids are likely responsible for the
observed antibacterial activity of the plants®®? it can be
concluded that the antimicrobial activity showed by the
extracts of Gymnema sylvestre is due the presence of
these phytochemicals. From the above results it can be
concluded that plant extracts have potential as
antimicrobial compounds against microorganisms and
they can be used in the treatment of infectious diseases
caused by resistant microorganisms.

The results of the present study reveal the antimicrobial
properties of Gymnema sylvestre and thus these plants
can be used as new drug for the treatment of infectious
diseases caused by bacterial and fungal pathogens.
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