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INTRODUCTION

There has been a continuous battle

ABSTRACT

An investigation was carried out to assess the
antimicrobial potential of Anisochilus carnosus
against Proteus vulgaris, E. coli, Klebsiella
pneumoniae, Pseudomonas aeruginosa, Candia
albicans, Microsporum canis, Microsporum gypseum
and Alternaria alternata. Aqueous and different
organic solvent extracts were screened against test
microorganisms by Disc diffusion method followed by
determination of Minimum inhibitory concentration
(MIC) of the active extracts by two fold serial dilution
method. Significant antibacterial activity was observed
in methanol extract against P. aeruginosa with
36+0.42 mm zone of inhibition and MIC value of 0.32
mg/ml. Ethyl acetate exhibited the maximum antifungal
property against A. alternata with the maximum of
32+0.52 mm zone of inhibition and MIC value of 0.45
mg/ml. The study confirms the presence of potent
antimicrobial agents in A. carnosus.

Keywords: Antimicrobial property, A. alternata, A.
carnosus, minimum inhibitory concentration, P.
aeruginosa

resistance by microorganism against
available antibiotics is seen as most

between humans and the diseases ever
since the existence of civilization.
Pathogenic diseases are considered as most
threatening and of grave concern
especially from the last three decades [1].
After the discovery of penicillin, people
were of the hope that it is the end of the
infectious disease era but their joy was
short lived due to the development of
resistance by the pathogens [2]. With the
development of resistance and the intrinsic
mutations, most of the available antibiotics
have become obsolete. Development of

dreadful which demands for the immediate
alternatives, else the human life may be at
risk in coming decades [3].

Natural resources are considered to be the
best available alternatives to combat drug
resistance menace. Plants are considered
as the factories of complex chemicals with
potential biological activities. From last
few decades, the use of plants as medicine
has increased to manifolds owing to their
effective and diverse medicinal properties.
Plants are believed to be the source of
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potent antimicrobial agents and a wide
range of plants have been reported to treat
several infectious diseases which is
attributed to the presence of biologically
potent secondary metabolites in them.
Today, bioactive molecules are screened,
characterized and traded in a market as a
raw material for pharmaceutical industries

[4].

Tribal people rely only on plants for their
medicinal needs. Scientific evaluation of
traditional medicinal plant will not only
authenticate their medicinal use but may
also lead to the discovery of novel drugs. It
is being estimated that out of 422127
species of plants known worldwide, 35000
to 70000 plants are used for the treatment
of various ailments but only small number
of  medicinal plants have  been
scientifically evaluated [5]. In India, 50%
of the higher flowering plants species are
being used as medicine and till date only
20% have been scientifically evaluated [6].
The development of microbial resistance is
alarmingly growing and the outlook for the
use of antimicrobials in future is still
floating. Therefore, a proper approach
needs to be adopted to stop the deadly
antimicrobial resistance by banning the
over the counter availability of antibiotics
and at the same time a search for
antimicrobials from natural resources
needs to be intensified which may lead to
the discovery of novel and potential drugs.
In the present investigation we have
carried out the assessment of antibacterial
potential of Anisochilus carnosus.

A. carnosus is a multipurpose annual
medicinal herb which grows in the regions
of Hong Kong, Macao, Shangai, Tianjin,
India, Myanmar and Sri Lanka. The plant
is traditionally used for the treatment of
various ailments like anticancer [7], anti-
inflammatory [8], antifungal [9]. The leaf
paste of Anisochilus carnosus in
combination with the Ocimum sanctum,
Mentha piperita and Alpinia galangal is

used for the treatment of influenza,
dermatitis and illness derived from the
bites of bugs [10].

MATERIALS AND METHODS

Anisochilus carnosus plants were collected
from Northern Western Ghats of
Maharashtra. Aqueous extraction was
carried out by mixing the deionized water
with dry coarse leaf powder in the ratio of
1: 5 (w/v). The flask containing the
aqueous extract was allowed to settle
down and kept at 50°C in an oven with
intermittent shaking [11]. The filtrate was
lyophilized and stored for further use. Hot
extraction of leaf was carried out by
Soxhlet apparatus sequentially  with
petroleum ether, chloroform, ethyl acetate,
ethanol and methanol [12]. The solvent
extracts were concentrated under reduced
pressure and were stored at 5°C in vials for
further use. The test bacteria; Proteus
vulgaris, E. coli, Klebsiella pneumoniae,
Pseudomonas aeruginosa and fungi
Candia albicans, Microsporum canis,
Microsporum gypseum and Alternaria
alternata were procured from MTCC
Chandigarh, India. The bacteria and fungi
were maintained on nutrient agar and
potato  dextrose agar  respectively.
Antimicrobial potency assessment was
carried out by disc diffusion method as
described by Anonymous, (1996) [13];
Hoffman et al., (2004) [14]. Streptomycin
and nystatin were used as positive controls
for antibacterial and antifungal assessment
respectively. Negative controls were
maintained by wusing the respective
solvents. Discs were impregnated with 10
mg extracts and loaded on nutrient agar
and PDA plates seeded with test bacteria
and fungi respectively. The plates were
wrapped with cellophane tape and kept in
refrigerator at 5°C for 20 minutes to allow
the diffusion of extract into the medium.
Thereafter, plates were incubated at 37°C
for 24 hrs in incubator. Antimicrobial
activity was evaluated by measuring the
zone of inhibition after 24 hrs. The

2 | Page 1-5 © MAT Journals. All Rights Reserved



MAT
e
JOURNALS

Journal of Pharma and Drug Regulatory Affairs

Volume 2, Issue 1

experiment was repeated thrice and
statistical analysis was carried out by using
SPSS, DMRT with P<0.5. The Minimal
Inhibitory concentration was evaluated by
96 well plate two fold serial dilution
method as described by Klancnik et al.,
2010 [15]; Johnson et al., 2011[16];
Raveesha, 2015 [17]. The microbial
growth in each well was determined by
reading the respective absorbance at 600
nm Dby using Universal Micro Plate
Reader.

RESULTS AND DISCUSSION
Antibacterial Activity

The results of antibacterial activity assay
are presented in the Table 1. Non polar
solvents like chloroform, petroleum ether
and ethyl acetate have shown less
antibacterial activity against the test
organisms. Methanol extract exhibited the
maximum antibacterial potential against
P.aeruginosa with 36+0.42 mm zone of
inhibition and MIC value of 0.32 mg/ml.
Ethyl acetate and ethanol extract also
showed significant antibacterial efficacy

with maximum of 28+45 and 26+34 mm
zone of inhibition against Proteus vulgaris
and Klebsiella pneumoniae respectively.

Antifungal Activity

The results of antifungal assay are
presented in Table 2. Ethyl acetate showed
the maximum antifungal activity against A.
alternata with the maximum of 32+0.52
mm zone of inhibition and MIC value of
0.45 mg/ml. Non polar solvents like
Chloroform and Petroleum ether did not
show any significant antifungal activity;
however methanol and ethanol extracts
inhibited the growth of Candida albicans
significantly.

Moreno et al., 2006 reported that non polar
solvents like chloroform and petroleum ether
being hydrophobic diffuse slowly in to the
medium due to which they exhibit less
antibacterial property. The same has been
reported in the present study wherein the least
activity is exhibited by the non-polar
solvents.

Table 1. Antibacterial Activity (zone of inhibition in mm) of Leaf Extracts of A. carnosus

Test Bacteria
Extract P. vulgaris E. coli K. pneumoniae P. aeruginosa
Aqgueous 15+0.43 08+0.30 12+0.44 14+0.78
Chloroform 11+0.28 13+0.28 12+0.40 18+0.44
Petroleum Ether 14+0.65 10+0.65 16+0.55 16+0.70
Ethyl Acetate 28+0.45 23+0.55 20+0.58 20+0.60
Methanol 26+0.76 27+0.48 28+0.65 36+0.42
Ethanol 25+0.70 23+0.60 26+0.34 25+0.68
Streptomycin 42+0.80 38+0.42 38+0.46 40%0.80

*Each test was repeated thrice. Each value represents MeanzS.D, statistical analysis done by

SPSS, DMRT (P<0.5)

Table 2. Antifungal Activity (zone of inhibition in mm) of Leaf Extracts of A. carnosus

Test Fungi

Extract Candia albicans | Microsporum canis | Microsporum gypseum | Alternaria alternata
Aqueous 06+0.44 08+0.50 10+0.50 11+0.25
Chloroform 08+0.20 11+0.20 13+0.40 15+0.66
Petroleum Ether 13+0.55 14+0.65 16+0.45 21+0.58

Ethyl Acetate 22+0.50 2040.35 25+0.58 3240.52
Methanol 24+0.66 27+0.30 24+0.78 28+0.52
Ethanol 20+0.77 25+0.60 22+0.88 24+0.88
Nystatin 21.5+0.28 16.5+0.28 22.5+0.28 22.5+0.28

*Each test was repeated thrice. Each value represents MeanzS.D, statistical analysis done by
SPSS, DMRT (P<0.5)
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Plants are considered to be the rich source
of broad spectrum antibiotics owing to the
presence of potent bioactive compounds.
In the present study we have reported that
A. carnosus is highly potent antimicrobial
source. Methanol and ethanol extracts
exhibited the maximum antibacterial
activity which is attributed to the presence
of complex bioactive molecules. In our
study, more extracts exhibited antibacterial
activity than antifungal activity which is
supported by earlier studies that fungi are
more resistant to plant extracts than
bacteria [18-20]. It is worth to be noted
that aqueous extract has sown less activity
compared to the organic solvents.
Extraction of secondary metabolites
largely depends upon the type of solvent
used and it has been reported earlier that
aqueous extracts are less effective than
other organic solvents [21]. Traditional
healers use drugs mostly prepared with
water as they do not have access to other
lipophilic solvents. This is of serious
concern as it is impossible for healers to
extract all the active compounds which
might be present in the plant [16]. Dosage
is important with regard to the type solvent
used, if water is used, the dosage has to be
higher, whereas the same dosage using a
lipophilic solvent may be dangerous [22].
Screening of traditional medicinal plants
has revealed that they are rich sources of
bioactive compounds. Determination of
antimicrobial potential of plants used by
tribal people would be helpful for the rural
communities. Fractionation, purification
and  characterisation  of  bioactive
molecules may lead to the development of
novel and natural antibiotics.

CONCLUSION

The study confirms the antimicrobial
potential of leaf extracts and thereby
confirms the traditional medicinal use of
A. carnosus.  Characterization  and
identification of biologically active
molecules would pave a way for the
development of novel antibiotics.
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