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INTRODUCTION

In the past decade, many infections, like respiratory,
bacterial meningitis, sexually transmitted, and other
acquired infections, have acquired resistance to many
antimicrobial drugs, especially penicillin, ampicillin, and
fluoroquinolones.[*"* The traditional medicinal plants
containing various antimicrobial molecules are used in
the alleviation of various infections for their antimicrobial
activity and some of the bioactive molecules are used in the
market as raw products. Major reasons for antimicrobial
resistance are poor patientacceptance and irrational use,
resultinginimpulsive mutations in the microorganisms.*”!
Plants have been an essential element of human culture
for their fundamental wellbeing.®! M. charantia (family
Cucurbitaceae) and A. lanata (Amaranthaceae) are used

*Corresponding Author: Nagula Shilpika

Screening and comparison of antimicrobial action of leaf extract of Aerva lanata and Momordica charantia.
Ethyl acetate and methanolic extracts of leaves of plants were screened for antimicrobial activity using
the cup plate method and the spread plate method against gram-positive and gram-negative reference
organisms (Bacillus subtilis and Escherichia coli). The standard antibacterial agent used for reference
is chloramphenicol and the results were calculated as the zone of inhibition. The methanolic extract
showed a comparatively broader and better antimicrobial spectrum than ethyl acetate extract in selected
plants. Plant extracts showed dose-dependent action, results were similar to the action of the standard
chloramphenicol. Extracts of A. lanata and M. charantia demonstrated antimicrobial activity on tested
microorganisms. Methanolic extracts showed higher antimicrobial potential than ethyl acetate extract.
A. lanata extracts showed a better response than M. charantia extracts in the cup plate method antibacterial
activity with B. subtilis and E. coli.

in many parts of Asia, amid its use for skin infections.
Tea of these plants is in use for diabetes, to force out
intestinal gases, in menstruation, and like antiviral for
the treatment of measles and hepatitis.[*1 In the present
study, an effort has been shown to screen the antimicrobial
action of extracts of the selected medicinal plants on some
human pathogenic bacteria.

MATERIALS AND METHODS

Collection of Plant Materials

Leaves of both plants were collected from the Siddipet
district of Telangana state. A. lanata (Amaranthaceae)
was authenticated by Dr. K. Madhav Shetty at Osmania
University (Botany Department); (voucher no. 288)
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M. charantia (family Cucurbitaceae) was authenticated by
Dr.Baba Shankar, Department of Pharmacognosy, School of

Pharmacy, Anurag Group of Institutions. Specimen access
no.: AG/LCP/MC-155.

Extraction Procedures

Shade dried plant materials (100 grams of powder of
each plant) were extracted by cold maceration method,
with 500 mL of either ethyl acetate or methanol at room
temperature for 7 days. The extracts were concentrated by
a Rotavapor. Two concentrations of the plant extracts (100
and 200 pg/mL) were prepared with ethyl acetate and
methanol as solvents.

Preliminary Phytochemical Screening

Phytochemical screening of M. charantia and A. lanata
leaf extracts with both the above-mentioned solvents
were done to identify the occurrence of constituents, like
alkaloids, flavonoids, tannin, saponins, carbohydrates,
proteins, glycosides, and steroids.

Test Microorganisms and Control Antibiotics

E. coli (ATCC 25922) and B. subtilis (ATCC 90028) were
tested. Chloramphenicol at a dose of 10 ug/mL was used
as a standard antibacterial drug.

Antimicrobial Assay

Cup Plate Method

Nutrient agar medium is used for the antimicrobial assay.
The nutrient agar is prepared by dissolving 20 grams
of nutrient agar in 200 mL of distilled water. Then, it is
autoclaved at 121°C for 45 minutes. Sterilized media is
allowed to cool and poured into Petri plates. The plates
were inoculated with bacteria by streaking. A 6 mm
cork borer was used for making bores. The extracts

are dissolved in solvents to form dilutions of 100 and
200 pg/mL. Chloramphenicol ata dose of 10 pg/mLis used
as standard. The zone of inhibition (ZI) was measured from
the diameter of the ZI in mm.[1%13]

Pour Plate Method

Culture plates were and sterilized. A 6 mm cork borer was
used for making bores. Such plates were incubated at 37°C
for 24 hours. ZI was calculated as mentioned above. The
test extracts and the standard were poured into the well
using sterile pipettes.!121°!

RESULTS

Qualitative Analysis of Phytochemicals

Phytochemical screening results were presented in Table 1.
They reveal the presence of alkaloids, phenolics, flavonoids,
tannin, carbohydrates, proteins, saponin, glycosides, and
steroids (Table 1).

Antimicrobial Activity of Methanolic Extracts

The methanolic extracts exhibited better activity
compared to ethyl acetate extracts. The maximum ZI was
shown by methanolic extract against E. coli. An increasing
dose-response was observed with the methanolic extract
of both M. charantia and A. lanata. Both extracts showed
similar activity with the methanolic extract. The higher
dose showed greater ZI against both E. coli and B. subtilis.
The effective antimicrobial doses for methanolic extracts
of M. charantia and A. lanata are 100 and 200 pg/mL
(Table 2; Fig. 1).

Antimicrobial Activity of Ethyl Acetate Extracts

A. lanata ethyl acetate extract showed greater activity
than M. charantia extract. The effective antimicrobial

Table 1: Qualitative phytochemical analysis of leaf extracts of M. charantia and A. lanata

A. Lanata M. charantia
S. No. Chemical constituents Ethyl acetate Methanol Ethyl acetate Methanol
1 Alkaloids + + + +
2 Flavonoids + + + +
3 Tannins + + + +
4 Carbohydrates - - + +
5 Proteins + + + +
6 Saponins - + - +
7 Glycosides + - + +
8 Steroids + + + +
+: Positive; -: Negative
Table 2: ZI of test methanolic extracts and standard drug
ZI of methanol extract of A. lanata ZI of methanol extract of
71 of chloramphenicol (in mm) M. charantia (in mm)
S. No. Microorganism (10 ug/mL) (in mm) 100 pug/mL 200 ug/mL 100 ug/mL 200 pug/mlL
1 E. coli 9 8.5 9.5 8.5 9.5
2 B. subtilis 8 8 8.5 8 85
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Table 3: ZI of test ethyl acetate extracts and standard drug

ZI of ethyl acetate extract of A. lanata

ZI of chloramphenicol (in mm)
S. No. Microorganism (10 pg/mL) (in mm) 100 pg/mL
1. E. coli 9 8
2. B. subtilis 8.5 7

Z1 of methan
of A. lanata against B. subtilis

Z1 of methanolic leaf extract of
A. lanata against E. coli

>

Z1 of methanolic leaf extract
of M. charantia against

B. subtilis
Fig. 1: Photographic results showing ZI of test methanolic extracts

Z1 of methanolic leaf extract of
M. charantia against E. coli

doses for ethanolic extracts of M. charantia and A. lanata
are 100 and 200 pg/mL. An increasing dose-response was
observed and A. lanata leaf extract showed a maximum ZI
of 9.5 mm against B. subtilis (Table 3; Fig. 2).

DISCUSSION

Ethyl acetate extracts of both the plant leaves showed
little lesser antimicrobial activity than methanol
extracts, better antimicrobial action. This is due to
the polarity of active antimicrobial constituents, like
alkaloids, glycosides, volatile oils, or tannins, in leaves
of M. charantia and A. lanata.*®”! Momordin, alpha- and
beta-momorcharin, cucurbitacin B1, and oleanolic acid
in M. charantia; quercetin and betulin in A. lanata are the
active constituents.®® 21 The results of the phytochemical
screening states that the selected plant extracts confirmed
the presence of all the above-mentioned constituents. Itis
well proved that the antimicrobial activities of triterpenes
are based on the interactions of lipids with the net charge
on bacterial membranes. In addition, they pass through
bacterial membranes, piercing into the cell and acting on
intracellular components vital for antibacterial action.!?%!

An increasing dose-response was observed with the
methanolic extract of both M. charantia and A. lanata.
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ZI of ethyl acetate extract of
M. charantia (in mm)

200 ug/mL 100 pug/mL 200 ug/mlL
9.2 8 9
9.5 7 8.3

Z1 of ethyl acetate leaf extract
of A. lanata against E. coli

Z1 of ethyl acetate leaf extract
of A. lanata against B. subtilis

ZI of ethyl acetate leaf extract
of M. charantia against
B. subtilis
Fig. 2: Photographic results showing ZI of test ethyl acetate extracts

" ZI of ethyl acetate leaf extract
of M. charantia against E. coli

Both extracts showed similar activity with the methanolic
extract. The higher dose showed greater ZI against both
E. coli and B. subtilis. Both the plant extracts showed potent
antibacterial activity. Both ethyl acetate and methanolic
leaf extract of A. lanata showed slightly better activity
than M. charantia leaf extracts. The cup plate method
and the pour plate method postulated similar results.
The ZI produced by test extracts was similar to the
standard ZI indicating potent antibacterial action of test
extracts. Thus, the in vitro antibacterial assays confirm
the antibacterial action of methanolic and ethyl acetate
extracts of both M. charantia and A. lanata.

CONCLUSION

This research confirms the antimicrobial potential of the
extracts of M. charantia and A. lanata against bacterial
strains that are concerned with opportunistic and
hospital-acquired infections. Both the plant extracts
showed potent antibacterial activity. Both ethyl acetate
and methanolic leaf extract of A. lanata showed slightly
better activity than M. charantia leaf extracts. Additional
work is recommended that confirms the in vitro results,
isolation of active constituents from crude extracts, and
purify the active antimicrobial constituents. Futuristic
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plans also involve conducting toxicity studies for
determining their safety.
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