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ABSTRACT: The antibacterial activity of petroleum ether, carbon tetrachloride and chloroform soluble
fractions of crude methanol extracts of nine indigenous plant species of Bangladesh was evaluated by the agar
diffusion method. Kanamycin (30 pg/disc) was used as a standard antibacterial agent. The results indicated that
all the nine plant species (not all partitionates) exhibited moderate to potent antibacterial activity against a wide
variety of gram- positive and gram-negative bacteria at a concentration of 400ug/disc. Among them the carbon
tetrachloride soluble fraction of whole plant extract of Corriandrum sativum (family-Apiaceae) revealed the
highest antibacterial activity against Shigella boydii with zone of inhibition of 29 mm.

Key words: Antibacterial activity, Disc diffusion method, Extract, Indigenous plants of Bangladesh.

INTRODUCTION

For centuries, a significant percentage of the
population in Bangladesh, as elsewhere in many
other developing countries, have relied on a system
of traditional medicines, which consist of either
empirico-rational and magico-religious elements or at
times a combination of both. Infectious diseases,
which account for the significant proportion of the
health problems, are most often catered for by this
system of medicine. Whether the approach employed
is empirico-rational or magico-religious, plants
constitute the center-piece of therapy in this system
of medicine for restoring or maintaining well-being
of the people.
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The discovery of modern drugs such as quinine,
vincristine, digoxin, emetine, artemisine, taxol etc.,
from medicinal plants signify the huge potential that
still exists for the production of many more novel
pharmaceuticals.? Thus, there has recently been a
resurgence of interest in the development of drugs
from plants, especially from those of the developing
countries that have a rich heritage of botanical
ethnopharmacopoeia.

In the recent years, the development of resistance
of pathogens against antibiotics has become a
difficult issue caused by the indiscriminate use of
modern antibiotics.*® So, it is important to find out
newer, safer and more effective natural or synthetic
antibacterial drug molecules. Considering the high
cost of the synthetic drugs and their side effects, wide
varieties of natural plants can be considered as a vital
source for anti-microbial agents.' Therefore, the
demand for new and effective anti-microbial agents
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with broad-spectrum of activity from natural sources
is increasing day by day.’® Hence, the purpose of our
present investigation was to evaluate the antibacterial
activity of some Bangladeshi indigenous plants for
the discovery of potential antibacterial agents that
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might be used for the management of bacterial
infectious diseases. The folkloric activity and
preliminary reports of pharmacological screening of
the selected plants are summarized in Table 1.

Table 1. Folkloric activity and report of pharmacological activities of the plants.

Sl Plant name (Family) Folkloric uses Reported pharmacological
No. activities

1 Basella alba Leaves are used in constipation, poultice for sores, urticaria, Antidote to poisons,*

(Basellaceae) gonorrhoea. '* Roots are rubefacient and also used in poultice local ~ rubefacient™
swellings, intestinal complaints etc. **

2 Mentha viridis Whole plant is used as carminative, antispasmodic, diuretic and oil isa  No data available
(Lamiaceae) local anesthetic, relieves toothache. **

3 Coriandrum sativum Various parts of the plant are used as carminative, digestive, Nematicidal,*®
(Apiaceae) stomachic,diuretic, aphrodisiac and tonic. ** hypocholesterolomic’

4 Lindsaea doryphora Laxative. *? No data available
(Dennstaedtiaceae)

5 Amaranthus oleraceus Astringent and also use in diarrhea & dysentery. ©® No data available
(Brassicaceae)

6 Ipomoea aquatica Leaves and stems Antioxidant,'® cytotoxic®
(Convolvulaceae) Juice in liver complaints, as emetic, purgative and antidote to arsenic

poisoning. *

7 Chenopodium album Leaves are used in the treatment of hepatic disorders, spleenic ~ Spermicidal®
(Chenopodiaceae) enlargement, dysentery & also used as laxative and anthelmintic. **

8 Brassica juncea Seeds are emetic, rubfacient, counter-irritant and vesicant. Leaves are  Anticarcinogenic®
(Fabaceae) digestive and stomachic. **

9 Trigonella foenum- Seed are demulcent, tonic, carminative, astringent, emollient etc &  Diuretic®

graecum

also used in menstrual disorders, hypertension etc. ™*

(Amaranthaceae)

MATERIALS AND METHODS

Collection and preparation of plant materials.
The plants Basella alba Linn., Mentha viridis Linn.,
Coriandrum sativum Linn., Lindsaea doryphora
Kramer, Amaranthus oleraceus Linn., Ipomoea
aquatica Forsk., Chenopodium album Linn., Brassica
juncea Linn. and Trigonella foenum-graecum Linn.
were collected from Savar, Dhaka, Bangladesh in
January 2008 and then identified at the Bangladesh
National Herbarium, Dhaka, Bangladesh. The whole
plant parts of the plants were cut into small pieces
and dried in the sun for 10 days. The plant materials
were then oven dried for 24 hours at 40°C to facilitate
grinding into coarse powder with the help of a
grinding machine.

Extraction of plant materials. 500 g of the
coarse powder from each plant was extracted with 1.5
liter of methanol for 7 days at room temperature with

occasional shaking. The extracts were then filtered
off through a cotton plug and then with Whatman No.
1 filter paper and the solvent were removed with a
rotary evaporator at low temperature and reduced
pressure. The crude methanolic extracts were then
fractionated by the modified Kupchan partition
protocol® into petroleum ether, carbon tetrachloride
and chloroform soluble materials.

Test organisms. Nine bacteria (5 gram positive
and 5 gram negative, listed in Table 2) used for the
experiment were collected from the stock cultures of
the Institute of Nutrition and Food Sciences (INFS.),
University of Dhaka, Bangladesh.

Antibacterial assay. The disc diffusion
method* was used for determination of antibacterial
activity of all the fractions of extracts against ten
bacteria. Dried and sterilized filter paper discs (6 mm
diameter) were impregnated with known amount of
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the test substances (extracts) dissolved in chloroform
(400 pg/disc) using micropipette(s) and the residual
solvents were completely evaporated. Discs
containing the test materials (400 pg/disc) were
placed on nutrient agar medium uniformly seeded
with the test bacteria. Standard disc of kanamycin (30
ug/disc) and blank discs (impregnated with solvents
followed by evaporation) were used as positive and
negative control, respectively. These plates were then
kept at low temperature (4°C) for 24 hours to allow
maximum diffusion of test samples and then
incubated at 37°C for 24 hours to allow maximum
growth of the microorganisms. The test materials
having antibacterial activity inhibited the growth of
the bacteria and a clear, distinct zone of inhibition
was visualized surrounding the disc. The antibacterial
activity of the test agents was determined by
measuring the diameter of zone of inhibition in
millimeter. The experiment was carried out in
triplicate and the average zone of inhibition was
calculated.

Statistical analysis. In case of each extract, three
samples were prepared for the bioassay. The zones of
inhibition were calculated as mean £S.D. (n=3).

RESULTS AND DISCUSSION

The result of the investigation for the
antibacterial activity of nine indigenous plants of
Bangladesh has been summerized in Table 2. The
findings demonstrated promising broad-spectrum
antibacterial activity of carbon tetrachloride soluble
fractions of methanolic extracts of C. sativum, B.
juncea and C. album. The carbon tetrachloride
soluble fraction of B. alba showed mild to moderate
antibacterial activity against Bacillus cereus (13
mm), B. megaterium (16 mm), B. subtilis (17 mm)
and Staphylococcus aureus (16 mm), whereas the
carbon tetrachloride soluble partitionate of M. viridis
demonstrated potent antibacterial activity against B.
cereus. In case of carbon tetrachloride soluble
fraction of methanolic extract of C. sativum, the
result revealed that it exhibited potent antibacterial
activity against B. megaterium (20 mm), B. subtilis
(20 mm), Shigella boydii (29 mm) and S. dysenteriae
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(19 mm), whereas its chloroform soluble fraction
exhibited moderate antibacterial activity against S.
boydii (15 mm). The wide and strong antibacterial
activity of C. sativum dictates its potential as a source
of active chemicals that might be used for the
discovery of new antibacterial agent. On the other
hand, the carbon tetrachloride soluble fraction of
methanolic extract of B. juncea also showed mild to
moderate antibacterial activity against B. cereus (15
mm), B. megaterium (17 mm) and B. subtilis (12
mm). C. album by its carbon tetrachloride soluble
fraction inhibited the growth of B. cereus, B.
megaterium and B. subtilis with the average zone of
inhibition of 19 mm, 145 mm and 16 mm
respectively, whereas its chloroform soluble
materials inhibited the growth of S. dysenteriae with
the zone of inhibition 16 mm. The carbon
tetrachloride soluble extract of A. oleraceus showed
mild to moderate antibacterial activity against B.
cereus (15.5 mm), B. megaterium (14.5 mm), B.
subtilis (13.5 mm) and S. lutea (13 mm).

The results obtained from the preliminary
evaluation of antibacterial activity of nine plants in
the experiment is an evidence that a number of
Bangladeshi indigenous plants can be a vital source
of promising antibacterial agents and thus can be
considered as leads for the discovery of new
antibacterial drugs. Further investigation is also
needed for proper utilization of these plants as
antibacterial agents either in traditional medicines
directly or as sources for active antibacterial
principle(s).
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