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Antibacterial activity of four bivalves from Gulf of Mannar
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Four filter feeding bivalves, Donax faba, Dosinia modesta, Circe scripta and
Gafrarium pectinatum were screened for antibacterial activity. The whole body
ethanol, heptane and water extracts were prepared and tlsted against nine
pathogens, viz. Staphylococclts nurells, Ktebiielli prrumoriae, Salminella typhi,
Escherichia coli, Bacillus subtilis, Proteus aulgaris, Piroteus mirabilis, Vibrio cholerae
and Shigellaflexneri. The ethanol extract of Circe scriptashowed prominent activity
against Bacillus subtilis. The ethanol extract of Gafrarium peitinatum exhibited
activity against Proteus aulgaris. The heptane extract of Donax faba, Gafrarium
pectinatum, and Dosinia modesta exhibited significant activity againsi Vibrio
cholerae. The water extract of Circe suiptashowed significant aciivily against all
nine pathogens. In general, the water extracts showed wide rp".iruluctivity
against all nine pathogens and further isolation of activ" .o*pornds is in
Progress.
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INTRODUCTION
The discovery of penicillin from the
filamentous fungus Penicillium notatum by
Fleming in7928, ushered in a new era referred
to as the 'Golden Age' of Antibiotics. This in
turn promoted the intensive investigation of
nature as a source of novel bioactive
compounds and yielded some of the most
important products of the drug industry like
amino glycosides, tetracycline, cephalosporine
and other classes of antibiotics that
revolutionized modern medicine.

The world's oceans covering more than7}"/"
of the earth's surface, represent an enormous
reservoir of bioactive compounds, many of
which exhibit structural features not found in
terrestrial natural products. Molluscs are
widely distributed throughout the world,
having many representatives in the marine
and estuarine ecosystems. The chemistry of
the class Bivalvia (Pelecypoda) has been
studied due to its commercial value. Howeve4,

most chemical work on this group has looked
at potentially harmful pollutants concentrated
by these filter-feeding organisms. So the
present investigation was carried out to
evaluate the potential compounds from four
marine bivalves of Gulf of Mannar.

MATERIALS AND METHODS
Four filter feeding bivalves, D onnx fab a, D osinia
m o d e s t a, Cir c e s cr ip t n and G afr ar ium p e c t in at um
were collected from intertidal regions of
Taruvaikulam and Tuticorin beaches. The
bivalves were brought to the laboratory and
the shells were broken to separate the soft
bodies. They were washed in distilled water.
Ethanol, water and heptane extracts were
obtained individually for the whole body of
the bivalves. The extracts were pr"pur"d by
homogenizing the samples with the solvenis
and the supernatant was separated by
centrifugation. The supernatant solutions thus
obtained were pooled and left for overnight
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evaporation, the remaining residues were
collected and stored in test tubes for
antibacterial assay. For antibacterial assay the
agar diffusion method was followed.

The extracts were fractionated using silica
gel chromatography (60-120 mesh Glaxo,
Bombay). The columnwas elated successively
using methanol-ethanol or heptane-ethyl
acetate in different proportions and the
fractions were collected separately. The
fractions thus obtained were once again
assayed for antibacterial activity.

RESULTS
The ethanol extract of Circe scriptn showed
prominent activity against Bacillus subtilis (20
mm). The ethanol extract of Gafrarium
pectinntuz showed antibacterial activity
against Bacillus subtilis (3 mm) and Proteus
ztulgaris (2 mm). The heptane extra ct of Donax

faba exhibited significant activity against
Staphylococclts aureus (14 mm, 10 mm) and E.
coli (7 mm). The water extract of Dosinia
modestn showed significant activity against
Kleb siell n pneumonine (I2 **), S t aphylo co c cus

Table 1. Antibacterial activity of four bivalve crude extracts.
inhibition, T: Trace. Extracts: E: Ethanol, W: Water, H:

Figures : inhibition zone (mm) (-) : no
Heptane.

Bacterial pathogens

Bscillus subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus aulgaris

Proteus mirabilis

Salmonelln typhi

Shigella flexneri
Stnphylococuts aureus

Vibrio cholerqe

Table 2. Circe scripta.
inhibition zone (mm),

Bacterial pathogens

Bacillus subtilis

Escherichia coli

Klebsiella pneumoniae

Proteus aulgaris

Proteus mirabilis

Salmonella typhi

Shigella flexneri
Staphylococcus aureus

Vibrio cholerae
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Chromatographic fractionation: E : Ethanol, M :Methanol. Figures :
(-) : no inhibition, T : Trace.

inhibition zones (*.rr) caused by fractions eluted in ethanol:methanol
E 78:2 1.6:4 1.4:6 72:8
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aureus (11 mm) and E. coli (70 mm). The water
extract of Circe suiptaexhibited activity against
all the nine pathogens and the highest activity
was against Klebsiella pneumonine (9 mm).

Based on the encouraging results, chromato-
graphic fractions of Circe scripta in ethanol-
methanol and Donax faba in heptane-
ethylacetate were made. All the ethanol-
methanol fractions were found to exhibit
antibacterial activity against the bacterial
pathogens. The fraction( 1 0 : 1 0 ) showed activity
against all the pathogens and the highest
activity was noted against Proteus mirabilis (3

mm) and Vibrio cholera (3 mm). The fraction
12:B and B:12 showed activity against B

pathogens while other fractions against 5 or 6
pathogens. In case of heptane-ethylacetate
extract of Donnx faba, all fractions were found
to be active against the 9 pathogens, except
the heptane fraction.

DISCUSSION
In this study, a wide spectral antibacterial
activity has been recorded in almost all the
extracts which is the significant finding of this
work. Prem Anand et al. (1997) reported that

the ethanol-methanol extracts of hypo-
branchial gland of Chicoreus uirgineus and egg
capsules of Rapana rapiformis exhlbited
antibacterial activities. The water and heptane
extracts of Donax faba exhibited significant
activity (10 mm & 2 mm) against Salmonelln
typhi, an enteric pathogen of humary causing
food poisoning. The heptane extracts have
exhibited significant activity against Vibrio
cholerae, a human pathogen causing vomiting
and watery diarrhoea. The ethanol extract of
Circe scripta and Gafrarium pectinatum has
shown significant activity against Bacillus
sub tilis. The pharmacologically active property
of these four bivalves has been well
documented. So further investigation in this
line is needed to develop potential
antibacterial drugs.
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