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Abstract

Objective: To study the antimicrobial potency of the marine algae — Caulerpa scalpelliformis and Spyridia sp.

Methods: Caulerpa scalpelliformis and Spyridia sp. were screened for the presence of bioactive components by extracting them with
suitable solvents and studying their antimicrobial activities against varied human pathogens. An attempt has also been made to separate
the unknown compounds using Thin Layer Chromatography and purify the extracts using column chromatography since not much work
has been carried out in these species.

Results: In Spyridia, only the methanolic extract could produce zone of inhibition against Staphylococcus aureus and Salmonella sp.
whereas in Caulerpa scalpelliformis, only the petroleum ether, chloroform and methanolic extracts showed antimicrobial properties.
Better resolution was found in the mobile phase containing chloroform: methanol 80: 20 ratio for Caulerpa. Hence, its methanolic extract
was fractioned in silica gel column and these fractions were effective against some of the test organ-isms but not against all.

Conclusion: Further investigation is required to study the nature of compounds with antimicrobial properties with reference to Caulerpa
scalpelliformis; whereas with Spyridia sp. the study can be extracted to collect the samples during different seasons of a year and confirm

its antimicrobial potency.
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1. Introduction

Marine algae or seaweeds are salt water dwelling, containing vari-
ous pigments and are attached by hold fasts to anchor them. They
are rich in bioactive natural products and have been studied as
potential biocides and pharmaceutical agents (Abbott et al., 2002).
Among the seaweeds group, the members of green and red marine
algae are of great economic importance. The main products of red
seaweeds are agar-agar and carrageen used mostly in baking, and
as an emulsifying agent in pharmaceutical industry.

Due to the emergence of commercial drug resistant organisms
with enhanced side effects, there is a need for the discovery of
new drugs. Marine algae seem to be the treasure house of natural
bioactive secondary metabolites with high therapeutic potency and
no side effects. Despite this, the number of seaweed species stud-
ied and identified corresponds to only 2% of the 150,000 known
species worldwide (Harvey et al., 1988). From the species identi-
fied, approximately two thousand chemical compounds have been
characterized (Gonzélez & Silva. 2001). Various systematic works
have been carried out on marine algal extracts worldwide for an-
timicrobial, anticancerous, anti-inflammatory and antioxidant
studies with no side effects.

Hence, the objective of this study was to evaluate the antibacterial
activities of the organic extracts from two marine algae Caulerpa
sp and Spyrida sp collected from the South Eastern coastal areas
of Tamil Nadu.

2. Materials and methods

2.1. Sample collection

About 1 kg of the two species of seaweeds namely Caulerpa sp
and Spyrida sp were collected fresh from the south east coast of
Tamil Nadu (Rameshwaram) during the month of December, 2007.
Cleaning and drying of the samples were performed as mentioned
by Pereira et al., 2003. The washed samples were shade dried,
powdered and stored in sterile containers under refrigeration until
use.

Extraction of hundred grams of powdered biomass with solvents
of increasing polarity ranging from petroleum ether to water
through benzene, chloroform, ethyl acetate and methanol for 72
hours at room temperature with intermittent stirring for every
twenty four hours was made in succession.

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

Around 100 pl of all the extracts thus were injected into empty
sterilized filter paper disc having a diameter of 5 mm. The discs
impregnated with the mother solvents of each extracts served as
the control and were placed on the same plate. Antimicrobial ac-
tivities of algal extracts were tested separately using disc diffusion
method (Bauer et al., 1966).

Thin layer chromatography of each sample was performed on
Merck TLC F254 plates, with Chloroform: Methanol in the ratio
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of varying concentrations such as 10: 90, 80:20, 20:80 and 90:10
as mobile phase. The separated components were visualized under
ultraviolet light of 254 nm.

Purification of the crude extracts was carried out as per the proce-
dure of Vairappan et al., 2001 with few modifications. The sea-
weed extracts with antibacterial activity were fractionated by silica
gel column chromatography (chloroform and methanol).The frac-
tions were eluted with chloroform: methanol and were further
subjected to antimicrobial assay and Thin layer chromatography.

3. Result

Table 1: Antimicrobial Activity from Various Extracts of Spyridia Sp.

and were checked for their antimicrobial properties. The fractions
were effective against some of the test organisms but not against
all (Table 3).

Table 3: Antimicrobial Activity of Partially Purified Methanol Extract
through Silica Gel Column Chromatography from Caulerpa
Scalpelliformis
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Key: " - “ sign indicates the absence of zone of inhibition

Table 2: Antimicrobial Activity from Various Extracts of Caulerpa
scalpelliformis

Zone of Inhibition (mm)

Ethyl
ace-
tate
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form

Metha-
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Ben-
zene

Test Organ- Petrole-
isms um ether

Escherichia
coli
Staphylococ-
Ccus aureus
Citrobacter
sp.
Klebsiellasp. 9 - -
Pseudomonas
sp.

Proteus sp. - - - - -
Salmonella
sp.
Candida
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8 - 10 - 8

In order to survive in a highly competitive environment marine
algae have to develop defense strategies that results in a tremen-
dous diversity of compounds from a different metabolic pathway.
Recent trends in drug research from natural sources have shown
that the algae are promising organisms to furnish novel biochemi-
cally active compounds. The bioactive substances from seaweed
have great chances to be employed against bacteria, viruses, other
pathogens and tumors (Cragg et al., 1997).

The crude extracts were used to study their antimicrobial proper-
ties with the test organisms. In Spyridia, only the methanolic ex-
tract could produce zone of inhibition against Staphylococcus
aureus and Salmonella sp. (Table 1) whereas in Caulerpa
scalpelliformis, only the petroleum ether, chloroform and
methanolic extracts of Caulerpa scalpelliformis showed antimi-
crobial properties (Table 2).

Thin layer chromatography was performed to find out a better
separation of compounds using various combinations of chloro-
form and methanol and a better resolution was found in the mobile
phase containing chloroform: methanol 80: 20 ratio. The
methanolic extract of Caulera scalpellifomis was fractioned in
silica gel column. The elutions were collected at regular intervals

In the crude methanolic extract, effect was observed against all the
test cultures whereas none of the eluted fractions could inhibit few
test cultures.

4. Discussion

The probable reasons attributed to this are one single compound
was not sufficient to inhibit the growth of these cultures. This
could further be supported but the presence of antimicrobial com-
pounds in various fractions. The genus Caulerpa is represented by
nearly 60 species. Several reports are available on the metabolic of
various other species of Caulerpa. No reports in this regard are
available on the antibacterial compounds of C. scalpelliformis.
Hence further purification and structure analysis only could an-
swer the above mystery of none of the fractions inhibiting few test
cultures.

Finally it could be concluded that the C. scalpelliformis is a poten-
tial source of natural antibiotics.

5. Conclusion

In this paper, we have reported the antimicrobial properties of
bioactive components extracted from the marine algae Caulerpa
scalpelliformis and Spyridia sp. Further investigation is required
to study the nature of compounds with antimicrobial properties
with reference to Caulerpa scalpelliformis; whereas with Spyridia
sp. the study can be extracted to collect the samples during differ-
ent seasons of a year and confirm its antimicrobial potency. Inten-
sive studies must be carried out to unravel its unexhausted reserve
of bio-metabolites.
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