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Abstract: The present study has been carried out to investigate the antibacterial activity of molluscan
gastropod species Lambis lambis and to find out the possible bioactive compounds present in the body tissue
extract of the experimental animal. The antibacterial activity of extracts of body tissue of L.lambis against 8
bacterial pathogens viz., Bacillus subtilis, Escherichia coli, Salmonella typhi, Klebsiella pneumoniae,
Shigella flexneri, Pseudomonas aeruginosa, Staphylococcus aureus and Vibrio cholera were  carried  out.
Of all the fractionss tested Fraction 4 (Methanolic extract) showed the maximum activity, this potent fraction
was further characterized through IR spectrum and the result of the present study showed the presence of
aliphatic, acidic, hydroxyl and disulfide groups which could be responsible for the antibacterial activity.
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INTRODUCTION MATERIALS AND METHODS

The marine environment comprises of complex For  the  present  study  Lambis  lambis  was
ecosystem with a plethora of organisms and many of collected from  Gulf  of   Mannar   coastal   region of
these organisms are known to possess bioactive Tuticorin.  The  freshly  collected  samples  were  cleaned
compounds as a common means of defense. The marine and washed with fresh sea water to remove all impurities.
natural products have been investigated predominantly The  shells  were  removed  and  the  tissues  were  then
for   their    antimicrobial,    cytotoxic,   antitumour  and sun dried.
anti-inflammatory properties [1]. The first attempt to locate
antimicrobial activity in marine organisms was initiated Preparation of Extract: Dried materials were soaked in
around 1950’s. Since this time large numbers of marine 100% A.R. grade methanol for 10 days at room
organisms from a wide range of phyla have been screened temperature. After filtration with Whatmann No. 1 paper,
for antimicrobial activity [2]. the methanol extract was reduced by vacuum evaporation.

The bioactive compounds isolated from the The extract residue was re-suspended in 200 ml of 100%
gastropods are considered to have a role in the chemical A.R. grade methanol and these solutions were transferred
defense  of  the  animals  against  their predators [3]. to new vials to remove salt precipitates and stored at 0°C
Many studies on bioactive compounds from molluscs for further use.
exhibiting antibacterial and antiviral activities have been
reported worldwide [4-6]. Fractionation:   Crude   methanol   extract  was

The potential of marine molluscs as a source of fractionated  by  Silica   gel   column   chromatography.
biologically active products is largely unexplored in India. The extract was fractionated with five solvent systems.
Hence a broad based screening of marine molluscs for Elutions with Hexane: Chloroform (1:1), Benzene:
bioactive compounds is necessary. A thorough Chloroform  (1:1),  Benzene:  Methanol  (1:1),  Methanol
understanding of chemical structure and biological and water were made in to five fractions F  F  F F  and
activity will lead to the formulation of novel drugs with F Known amount of fractions was taken and their organic
specific actions. Considering all the above facts the solvents were removed by (Vaccum) evaporation. Solids
present study has been undertaken to test the molluscan were dissolved in deionised water and concentration
extract against human pathogens and to find out the series of 0.1 mg/ml, 1 mg/ml and 10 mg/ml were prepared
functional groups of the most potent fractions. and used.

1, 2, 3, 4
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Antibacterial    Assay     of     Crude    Extract: RESULTS
Antibacterial activity of extract of Lambis lambis was
determined against 8 bacterial strains viz; Bacillus Antibacterial activity was tested against 8 bacterial
subtilis,  Escherichia  coli,   Salmonella   typhi, pathogens with respect to different fractions of the crude
Klebsiella   pneumonia,   Shigella   flexneri, methanol extract of the body tissues of Lambis lambis.
Pseudomonas aeruginosa, Staphylococcus aureus, The antibacterial activity of different fractions of crude
Vibrio   cholera.   Sterile   disc   was   used   as   control. methanol extract at different concentrations are shown in
In vitro antibacterial assay was carried out by disc Table 1.
diffusion technique [7]. The more potent fraction was As   the    fraction     4     of     Lambis    lambis
characterized to know the functional groups through IR showed more potent antibacterial activity than other
Spectroscopy. fractions it  was  further  characterized  with  IR  spectrum.

Table 1: Mean values of inhibition zones (diametre in mm.) shown by different fractions at different concentrations of the Lambis lambis

Bacterial Pathogens
Concentrations -------------------------------------------------------------------------------------------------------------------------------------------------------

Fractions mg ml B. subtilis E. coli S. typhi K. pneumoniae S. flexneri P. aeruginosa S. aureus V. cholera1

Fraction 1 0.1 5.3 7.2 12.1 8.2 6.4 11.1 10.1 9.0
1 9.2 8.2 14.0 9.4 7.6 13.1 12.2 11.0
10 10.4 15.0 20.2 13.4 14.3 17.1 18.1 16.2

Fraction 2 0.1 7.3 5.6 6.4 9.2 4.5 10.1 8.2 12.0
1 8.2 9.2 10.1 12.2 7.6 13.1 11.2 16.2
10 9.6 11.1 12.2 14.3 10.5 15.2 13.1 19.2

Fraction 3 0.1 10.1 6.3 9.1 7.1 6.2 4.7 11.2 8.5
1 11.0 9.3 10.1 11.2 8.4 7.5 13.1 9.1
10 13.1 10.3 12.2 14.4 15.3 9.5 16.1 11.2

Fraction 4 0.1 8.3 7.4 12.1 20.1 17.1 12.2 15.4 13.1
1 15.2 8.5 13.2 24.1 21.1 14.4 17.0 23.0
10 20.3 10.4 15.4 29.1 26.2 17.6 25.3 27.2

Fraction 5 0.1 8.1 11.2 13.1 4.3 7.2 6.1 3.4 8.1
1 11.1 13.1 10.2 11.2 14.1 19.1 10.0 15.0
10 12.3 14.1 13.2 14.2 17.1 21.1 15.3 19.1

Fig. 1: IR Spectrum of the methanolic extract of Lambis lambis
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FRACTION : 1 FRACTION : 4 
Fig. 2: The inhibition zone developed by fraction 1 Fig. 5: The inhibition zone developed by fraction 4

against Vibrio cholerae at 10 mg/ml concentration against Vibrio cholerae at 10 mg/ml

FRACTION : 2 FRACTION: 5
Fig. 3: The inhibition zone developed by fraction 2 Fig. 6: The inhibition zone developed by fraction 5

against Vibrio cholerae at 10 mg/ml concentration against Vibrio cholerae at 10 mg/ml

FRACTION : 3 the extract obtained from the acetone and chloroform
Fig. 4: The inhibition zone developed by fraction 3 exhibited higher antibacterial activity against human

against Vibrio cholerae at 10 mg/ml concentration pathogens which stands by the present work [8].

concentration

concentration

The  functional   group   of   the   IR   data   reveals  that
the  compounds  which  showed  antibacterial  activity
may be of aliphatic, acidic, hydroxyl and disulfide
compounds.

DISCUSSION

In the present study pronounced inhibition was
conferred by the methanol extract of L.lambis against 8
dreadful human pathogens. Earlier work  performed on
the  antibacterial  activity  of   the   winged  mollusc,
Pteria chinensis reported that out of the six solvents used
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The present finding agrees well with the result of 3. Avila, C., 1995. Natural products from opisthobranch
broad spectral activity for the methanolic extract of mollusks. A biological review. Oceanogr. Mar. Biol.
Rapana rapiformis egg capsules against nine pathogenic Annu. Rev., 33: 487-559.
bacteria [1]. It was reported that the acetone fractions of 4. Fenical, W., 1997. New pharmaceuticals from marine
mollusc Pteria chinensis exhibited broad spectral organisms. Trend. Biotechnol., 15: 339-341.
antibacterial activity [8]. In traditional Indian medicine, 5. Faulkner, D.J., 2000. Highlights of marine natural
especially sidha medical preparations, the opercula of products  chemistry  (1972-1999).  Nat.  Prod.  Rep.,
gastropods are used as an ingredient to combat different 17: 1-6.
diseases [9]. In the present investigation the body tissue 6. Chellaram, C. and J.K.P. Edward, 2009. Anti-
extract of Lambis lambis showed a broad spectrum nociceptive assets of coral associated gastropod,
antibacterial activity similar to Chicoreus virgineus [10]. Drupa margariticola. Int. J. Pharmacol., 5: 236-239.
IR data of the extract of the marine gastropod Babylonia 7. Kelman,  D.,   Y.  Kashman,  E.  Roserberg,  M.  Ilan,
Spirata showed the presence of N-H group [11]. In the I. Ifrach and Y. Loya, 2001. Antimicrobial activity of
present study IR spectra confirms the presence of reef sponge Amphimedon viridis from the Red Sea;
aliphatic, acidic, hydroxyl, disulfide groups in the body evidence for selective toxicity. Aquat. Microb. Ecol.,
tissue extract of Lambis lambis. There is a possibility for 24: 9-16.
the presence of peptide derivative in the body tissue 8. Chellaram, C., K.M. Gnanambal and J.K.P. Edward,
extract of Lambis lambis which could be responsible for 2004. Antibacterial activity of the winged oyster,
antibacterial activity. Pteria chinensis (pteroida:pteridae). Indian. J. Mar.

CONCLUSION 9. Anbuselvi, S., C. Chellaram, S. Jonesh, L. Jayanthi

Commercial antibiotics are highly effective to kill the Associated  Gastropod,  Trochus  tentorium of Gulf
bacterial and fungal pathogens involved in significant of  Mannar,   South   Eastern  India.  J.  Med. Sci.,
antibacterial activity. It is worthy to note that the product 9(5): 240-244.
from natural source is good for health and devoid of side 10. Rajaganapathy,    J.,     S.P.     Thyagarajan    and
effects However further investigations involving J.K.P. Edward, 2000. Study on cephalopod ink for
characterization and application of the extracts as drug for anti-retroviral activity. Indian J. Exp. Biol., 38: 519-
human administration need more research. 520.
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