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ABSTRACT

Secondary metabolites in marine algae are becontireg focus of biological researchers due to its edri
therapeutic values. Preliminary comparative scregrstudies have been performed between Gracilaréssa and
Asparagopsis taxiformis, which belongs to Rhodaplgioup of marine algae, for the presence of bivact
components by extracting them with suitable sobsantl studying their antimicrobial activities usidigc diffusion

method. Gracilaria crassa was found to have bedtgimicrobial potency compared to Asparagopsisfaariis. An

attempt has also been made to separate the unkaatimicrobial compounds using Thin Layer Chromasgry

(TLC) and purify the extracts using column chrongaaphy since not much work has been carried ouhase

species.

Keywords: Gracilaria. crassa, Asparagopsis taxiformentimicrobial activities, TLC, Column chromatoghs

INTRODUCTION

Today, the general public is aware of the widespes@onomic significance of marine vegetation sour&ut this
recognition doesn’t go back very far. Before the torld wars, the study of marine organisms wasa#ienof little
more than academic interest. The crisis causelidogut — off of German potash supplies during Wuvar | and a
similar crisis with respect to Japanese agar duftogld War || awoke the United States to the indakutilization
of sea weeds and therefore gave useful purposatimenalgology in the public eye. This has broublet seashore
within reach of the most inland dweller. Seaweeddhe marine algae are the dominant autotrophidymers found
in the marine environment. They have a unique tghit produce numerous secondary metabolites witharse
structures, capable of acting against various gghia bacteria, virus, fungi etc.

Our study is limited to Rhodophyta group of maraigae which are one of the largest producers ahlss in the
marine environment. The main products of red sedw/egre agar agar and carrageen used mostly in dyakin
confectionary and as an emulsifying agent in phaeutical industry [1]. The bioactive compounds proetl by
certain sp. of Gracilaria from the Rameshwaram tebaggions were studied and they were found toibéxh
antimicrobial activity against several pathogeris §nce not much work has been carried out inglsgecies, this
present investigation aims at screening b@tacilaria. crassaand Asparagopsis taxiformisfor the presence of
bioactive components, extracting them with suitadlrents and studying their antimicrobial actadti An attempt
has also been made to separate and purify thecextra
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MATERIALS AND METHODS

About 1 kg of the two species of seaweeds nar@efcilaria crassaand Asparagopsis taxiformigvere collected
fresh from the south east coast of Tamil Nadu (Rdowaram) during the month of December, 2007. Crepand
drying of the samples were performed as mentioneBdreiaraet al [3]. The washed samples were shade dried,
powdered and stored in sterile containers undeigegftion until use.

Extraction of hundred grams of powdered biomashk siivents of increasing polarity ranging from p&tam ether
to water through benzene, chloroform, ethyl acedate methanol for 72 hours at room temperature intdrmittent
stirring for every twenty four hours was made iocassion.

Strains used for testing antimicrobial activity e&taphylococcus aureyd1TCC, 740),Salmonella typhimurium
(MTCC, 98), Escherichia coli (GM242)xand Candida albicans(MTCC, 227). The remaining isolates such as
Klebsiella sp., Proteus sp., Citrobacter smd Pseudomonas spvere collected from PSG Institute of Medical
Science & Research, Coimbatore.

Around 100yul of all the extracts thus were injected into emstgrilized filter paper disc having a diametersof
mm. The discs impregnated with the mother solvehisach extracts served as the control and weceglan the
same plateAntimicrobial activities of algal extracts were ties separately using disc diffusion method [4].

Thin layer chromatography of each sample was pagdron Merck TLC F254 plates, with Chloroform: Meatlol
in the ratio of varying concentrations such as 90; 80:20, 20:80 and 90:10.as mobile phase. Tharatgu
components were visualized under ultraviolet ligh254 nm.

Purification of the crude extracts was carriedasuper the procedure of Vairappetral. [5] with few modifications.
The seaweed extracts with antibacterial activityerMeactionated by silica gel column chromatografitihjoroform
and methanol).The fractions were eluted with cHmm: methanol and were further subjected to amtiobial
assay and Thin layer chromatography.

RESULT AND DISCUSSION

Table 1 Antimicrobial activity from various extracts of Asparagopsistaxiformis

SNo Test Organisms Zone of Inhibition (mm)
) Petroleum ether | Benzene| Chloroform| Ethyl acetate Méanol
1 Escherichia coli - - - - -
2 Staphylococcus aureus - - -
3 Citrobacter sp., - - - -
4 Klebsiella sp., - - - -
5 Pseudomonas sp., - - - -
6 Proteus sp., -
7 Salmonella sp., - - - - 6.6
8 Candida albicans - - - -
Legend: " - " sign indicates the absence of zornehdbition
Table 2 Antimicrobial activity from various extracts of Gracilaria crassa
. Zone of Inhibition (mm)

S:No Test Organisms Petroleum ether | Benzene| Chloroform| Ethyl acetatg Méanol
1 Escherichia coli 8 - 9 - 9
2 Staphylococcus aureus - - - - 9
3 Citrobacter sp. 9 - 8 - 9
4 Klebsiella sp. 9 - 8 - 8
5 Pseudomonas sp. - - - -

6 Proteus st
7 Salmonella sp. - - - - -
8 Candida albicans - - 8 - 10
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Table 3 Antimicrobial activity of purified methanol extract through silica gel column againsGracilaria crassa

. Zone of inhibition(mm

S.No Test organisms 1 > 3] al 5 6 7T 8
1 Escherichia coli 10| 11| 12| 8 9| 12 - E
2 Staphylococcus aureus 10 | 9 9] 9] 9| 12| 10 ¢
3 Citrobacter sg 8 8 - 1819 9 12| 8
4 Klebsiella sp. 9 8 7| -] 10| 10] 9| 8§
5 Pseudomonas sp. - - - - - - - -
6 Proteus sp.
7 Salmonella sp. - - - - - - - -
8 Candida albicans 8 8 8| -] 8 9| 10| -

In the present study an attempt has been madetriacethe bioactive substances with antimicrobgadtipacterial
and antifungal) properties from the marine al@aacillaria crassaand Asparogopsis taxiformid.he main purpose
of selecting these marine algae is not only theélabitity of these in pure culture as bulk but alsery few work has
been carried out with these organisms that areeptés the South East Coast of Tamil Nadu. Outhef various
solvents used for extraction only the methanolitaet of Asparagopsis taxiformisontained antibacterial substance
(Table 1). From the results of table 1, it couldifferred that the antimicrobial compounds couldobe or two in
comparatively low concentration. In contrast anotbgecies ofAsparagopsimmamelyA. armatawas reported to
have a broad spectrum of activity against many Gnagative bacteria [6]The probable reason fd. taxiformis
not showing any similar activity could be due te #pecies variation. The green agacilaria crassawas studied
for its antimicrobial potency by extracting the mid@blites using various organic solvents and wdtkee petroleum
ether, chloroform and methanol extract showed datohial activity towards all the test microorganis However
the zone size was comparatively bigger in size I@ap. Since the methanolic extract®@fcrassashowed activity
against several test cultures of bacteria susmgethie presence of many compounds of antimicrobiaperty,
different ratio of chloroform: methanol was tried mobile phase to obtain a possible better resoiutif the
components of methanolic extract. And chlorofornetmanol ratio of 80: 20 was found to be better;ghme ratio
of the solvents was used for eluting the compodrais silica gel column also. The fractions obtairfiesin silica
gel column separation also showed smaller but defzones of inhibition (Table 3). These resultzeassitate
concentration of the crude as well as eluted foasti But various fractions obtained from the coluiad
antimicrobial property, there could be probably fewnany compounds with antimicrobial property.

CONCLUSION

In this paper, we have reported the antimicrobiapprties of bioactive components extracted froenrttarine algae
Gracillaria crassaandAsparogopsis taxiformig-urther investigation is required to study théuna of compounds
with antimicrobial properties with reference Gvacilaria crassa;whereas withAsparagopsis taxiformishe study
can be extracted to collect the samples duringeudifft seasons of a year and confirm its antimietodtency.
Intensive studies must be carried out to unragalimexhausted reserve of bio-metabolites.
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