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Abstract: The antibacterial activities of four important seaweeds namely Ulva lactuca, Padina gymnospora,
Sargassum wightii and Gracilaria edulis were screened against human bacterial pathogens Staphylococcus

aureus, Vibrio cholerae, Shigella dysentriae,

Shigella bodii,

Salmonella paratyphi, Pseudomonas

aeruginosa and Klebsiella pneumonia. The maximum activity (8.8 mm) was recorded from the extract of
G. edulis against S. aureus and minimum (1.2 mm) by U. lactuca against P. aeruginosa. The "H-NMR analysis
revealed the presence of signals corresponding to poly unsaturated esters in Sargassum wightii and
Gracilaria edulis and poly saturated alcohols in Padina gymnospora.
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INTRODUCTION

Seaweeds or marine macroalgae are the renewable
living resources which are also used as food, feed and
fertilizer in many parts of the world. Seaweeds are of
nutritional interest as they contain low calorie food, but
rich in vitamins, minerals and dietary fibres [1]. In addition
to vitamins and minerals, seaweeds are also potentially
good sources of proteins, polysaccharides and fibres
[2, 3]. The lipids which are present in very small
amounts are unsaturated and afford protection against
cardiovascular pathogens.

Seaweeds are considered as source of bioactive
compounds and produce a great variety of secondary
metabolites characterized by a broad spectrum of
biological activities. Compounds with cytostatic, antiviral,
antihelminthic, antifungal and antibacterial activities have
been detected in green, brown and red algae [4, 5].
Many bioactive compounds can be extracted from
seaweeds  [6-8].
extensively to isolate life saving drugs or biologically
active substances all over the world [9-16]. The present
study was undertaken to investigate the antibacterial

Seaweeds have been screened

activities of chloroform extract of four seaweeds from
Pudumadam coast against seven human pathogenic
bacteria.

MATERIALS AND METHODS

Sample Collection and Preparation: Fresh plants of
Ulva lactuca linn, Sargassum wightii Greville, Padina
gymnospora (Kutz) Vicker and Gracilaria edulis (Gmelin)
Silva, were collected from the intertidal region of the
Pudumadam (Lat 9°15' N; Long 79° E) southeast coast of
India. Then the plants were washed thoroughly with sea
water to remove extraneous materials and brought to
the laboratory
prevent evaporation. Samples were then shade dried in
till constant weight obtained and ground in an electric
mixer. The powdered samples subsequently stored in
refrigerator.

in plastic bags containing water to

Extraction: = Powdered
chloroform (1:4 w/v) and extracted for 1 week at room
were collected and

samples were soaked in

temperature and the extracts
concentrated. The concentrates were reconstituted with
the respective extractant (5 mg ml™").

Bacterial Strains Used: The bacterial strains
Staphylococcus  aureus, Vibrio cholerae, Shigella
dysentriae, Shigella bodii, Salmonella paratyphi,

Pseudomonas aeruginosa and Klebsiella pneumoniae
used for the present study were received from Department
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of Microbiology, Rajah Muthiah Medical College and
Hospital, Annamalai University, Annamalainagar,
Tamil Nadu, India.

Antibacterial Assay: The agar disc diffusion method was
followed for antibacterial susceptibility test [17]. The 6 mm
discs were impregnated with 20 ul of the extracts and
placed in the inoculated Muller Hinton agar. The
inoculated plates were incubated at 35°C for 24-28hrs
and the inhibition zones measured around the discs
(mm diameter).Control was maintained with solvent alone.

NMR Analysis: NMR spectroscopy was performed
on samples (~5mg) dissolved in CDCL3 (Chloroform)
filtered through a 0.45mm syringe filter, freeze dried
twice from Chloroform to remove exchangeable protons
and transferred to Shigeni tubes. One dimensional (1D)
'H-NMR experiments were performed on a 300K equipped
with NMR Nuts (Pc computer) processing and plotting
software.

RESULT AND DISCUSSION

The antibacterial activity of chloroform extract of four
seaweeds against seven bacterial strains was presented
in Table-1. The zone of inhibition ranged between
8.8-1.23mm. The maximum activity (8.8mm) was recorded
from the extract of G. edulis against S. aureus and
minimum (1.23mm) by U. lactuca against P. aeruginosa.
In the present investigation, higher activity was recorded
from the red alga G. edulis followed by the brown alga
S. wightii. 1t has been very well established by several
scientific teams that seaweeds belonging to red, brown
and green algae exhibited inhibitory action against
both Gram positive and Gram negative bacteria. The
present study, highest antibacterial activity was noted in
brown alga, similarly [18] noted highest antibacterial
activity in Rhodophyta. Antibacterial activity of nine
species of seaweeds belonging to brown, red and green
algae revealed that red and brown seaweeds had greater
antibacterial activity than the green algae [12]. But [19]

activity than the extracts of red algae. But in the present
investigation the red alga showed higher activity than the
brown algae and green alga. There was no inhibitory
effect from U. lactuca extract against S. paratyphi and
K. pneumoniae, S. wightii extract against S. aureus
and P. aeruginosa and P. gymmnospora extract against
S. dysenteriae. G. edulis was the only seaweed active
against all the tested pathogens. This may be due to
active components which are present in plant extracts.
However, some plant extracts were unable to exhibit
antibacterial activity against tested bacterial strains.
As suggested by [20] these bacterial strains may have
some kind of resistance mechanisms e.g. enzymatic
inactivation, target sites modification and decrease
intracellular drug accumulation or the concentration of
the compound used may not be sufficient. Brown algae
show higher degrees of antibacterial activity rather
than extracts obtained from red and green algae [21] which
is in contrast to the present investigation. Thus these
seaweeds could be utilized effectively in product
preparation  for the beneficial of mankind. Further
research studies are being carried out on the other species
of seaweeds from the same habitat in order to provide
complete data on the nutritive and antimicrobial potential
of these plants.

The 'H-NMR analysis revealed the presence of
signals corresponding to Poly unsaturated esters
(7.263 ppm, 5.371 ppm and 1.254 ppm) in Sargassum
wightii, (7.239 ppm, 5.322 ppm and 1.227 ppm) in
Gracilaria edulis and Poly saturated alcohol (7.23
ppm 1.256 and 1.226 ppm, 0.827ppm) in Padina
gymnospora. The present investigation brings
adequate  data
chloroform extract of four seaweeds.
studies are being carried out on the other species
seaweeds from the same habitat in order to provide

out
on the antibacterial potential of

Further research

complete data of the antimicrobial potential seaweeds
of Pudumadam coast. It is also necessary for successful
separation, purification and characterization of
biologically active compounds using chromatographic
and spectroscopic techniques for the synthesis novel

has reported that the brown algal extracts showed higher antibiotics.

Tablel: Antibacterial activity of some economically important seaweeds

Seaweeds S. aureus V. cholera S. dysentriae S. paratyphi S. bodii P. aeruginosa K. pneumoniae
U. lactuca 2.1£0.36 0.00:0.00 2.56+0.40 0.00£0.00 1.36+0.20 1.23+0.15 0.00£0.00
S. wightii 0.00+0.00 4.46+0.35 3.06+0.40 3.3340.35 2.13+0.15 0.00+0.00 2.53+0.05
P. gymnospora 6.56+0.30 5.46+0.20 0.000.00 2.4+0.4 3.63+0.25 2.9+£0.2 1.8+0.37
G. edulis 8.8+0.21 5.63+0.35 3.83+0.15 3.53+0.35 3.73+0.25 3.56+0.30 1.7£0.02
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