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Abstract - The objective of the present study was focused on to investigate the bioactive potential of seaweeds against fish 
pathogens. The extracts of seaweeds,Sargassum tennerimum and Halimeda tuna were obtained from three different solvents, 
such as Methanol, Acetone and Petroleum ether. Petroleum ether and acetone crude extracts of both seaweeds have shown 
promising activity against allfish pathogens. Petroleum ether extract of Sargassum tennerimumshowed wide spectrum of 
inhibitory activity and the highestactivity was observedagainst Pseudomonas aeroginosa (9mm) and followed 
byAeromonashyddophila (8 mm) and Vibrio sp. (7 mm). A highest-level activity was exhibited by acetone extract of 
Halimeda tuna with maximum zone of range of 6 mm and 5 mm against Flavobacterium sp. and Pseudomonas 
aeroginosarespectively. Observed results revealed that both seaweeds possess biomedically active compounds which may 
pave the way for the discovery of novel chemical compounds, which can be used in the field of aquaculture to treat fish 
diseases. Hence, seaweeds could be utilized as a potential source of natural products from marine environment. Further 
studies have to be carried out to be identified and purified the individual compounds by subsequent techniques, TLC, 
HPTLC, HPLC, GC, NMR, GCMS, IR etc. 
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I. INTRODUCTION 
 
In the last five decades, increased resistance of 
bacteria strains to drugs, including antibiotics, has 
been a major factor increasing morbidity, mortality 
and health care costs to bacterial infections. The 
economic worldwide crisis, high cost of 
industrialized medicines, inefficient public access to 
medical and pharmaceutical care, and side effects 
caused by synthetic drugs are some of the factors 
contributing to the central role that medicinal plants 
have in health care (Johann et al., 2007). It is urgent 
the discovery and development of new infection-
fighting strategies that counteract the alarming 
increases in the indiscriminate and abusive use of 
synthetic antibiotics. Moreover, the accumulation of 
spontaneous, drug-resistant mutations over time 
within bacterial population, and the horizontal 
spreading of these mutations across major taxonomic 
units, dangerously accelerate the development of 
strains which become resistant to a wide range of 
conventional antibiotics (Meylearset al., 
2002).According to the World Health Organization, 
botanics should be the best source to obtain a variety 
of drugs (Santos, 1995). The currently secondary 
metabolites identified in microbes display a great 
variety of biological effects, primarily antimicrobial 
activities. Plant based antimicrobial compounds 
continue to play an essential role in primary health 
care of about 80% of the world’s population (Cooper, 
2004).  
 
Marine algae are not only the primary and major 
producers of organic matter in the sea, but they also 

exert profound effects on the density and distribution 
of other inhabitants of the marine environment. An 
understanding of the wide range of behavioral 
relationships that exist among organisms would 
provide us with clues to substances of biomedical 
interest. Marine secondary metabolites are organic 
compounds produced by microbes, sponges, 
seaweeds, and other marine organisms. The host 
organism biosynthesizes these compounds as non-
primary or secondary metabolites to protect 
themselves and to maintain homeostasis in their 
environment. Some of these secondary metabolites 
offer avenues for developing cost-effective, safe and 
potent drugs. Those compounds already isolated from 
seaweeds are providing valuable ideas for the 
development of new drugs against cancer, microbial 
infections and inflammation (Chellaram et al., 
2013;Prem Anandet al., 2011 andElena et al., 2001; 
Kim et al., 1997; Okaiet al., 1997; Premilaet al., 
1996). Today more than 15,000 novel compounds 
have been isolated from marine organisms 
(Chellaram and Edward, 2009;Prem Anand et al., 
2011 and Cardozo, et al., 2007).The characteristic 
green color of green algae is mainly due to the 
presence of chlorophyll a and b in same proportion as 
higher plants. There is little report of novel secondary 
metabolites among the Chlorophyta than the other 
algal division (Gamal, 2010).In this background, the 
present study intended to evaluate the antibacterial 
activity of seaweeds, Halimeda tuna and 
Sarconematennerrimum,collected from Kootapuli 
coast, Tirunelveli coast, Tamil Nadu. India. It has 
been planned in the present study to investigate the 
antibacterial potential of green seaweed,Halimeda 
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tuna and brown seaweed, Sargassum tennerimum;to 
prepare crude extracts using three different organic 
solvents viz., Methanol, Acetone and Petroleum 
ether; to screen antibacterial activity against fish 
pathogenic bacteria such as Aeromonashydrophila, 
Pseudomonas aeroginosa, Flavobacteriumsp and 
Vibrio sp. through antibacterial disc diffusion 
method.   
 
II. MATERIALS AND METHODS 
 
2.1. Study Area 
The seaweeds were collected from Kootapuli coast 
(Lat. 8°45 N; Long. 78°10 E) of Gulf of Mannar, 
Southeast Coast of India during December 2017.Gulf 
of Mannar, a marine biosphere reserve established in 
1989, harbours biodiversity of global significance and 
is unique for coral reef, seaweed and sea grass 
ecosystems. 
 
2.2. Methods 
The seaweeds, which inhabited exclusively at the 
intertidal rocky substratum, were selected for the 
collection. For an extract preparation, Algal samples 
were cleaned of epiphytes extraneous matter and 
necrotic parts were removed.  Plants were washed 
with sea water and then in fresh water.  Then they 
were transported to the laboratory in sterile polythene 
bags.  In the lab they were rinsed with sterile sea 
water and were shade dried at room temperature for 
24 – 48 hours (Perieraet al., 2003).  They are cut into 
pieces and powdered is a mixer grinder.  The 
powdered samples were extracted with solvents 
(Methanol, Acetone and Petroleum ether) separately 
which was cold steeped overnight at – 180 C. It was 
filtered through Whatman No.1 filter paper thricely 
and then evaporated and concentrated (Becerroet al., 
1994) The crude extracts were tested for their 
antimicrobial activity against four selected fish 
pathogens.  
2.3. Test organisms: 
Test microorganisms were isolated from diseased 
fishes and are maintained in the laboratory. The 
pathogen includes Aeromonashydrophila, 
Pseudomonas aeruginosa, Flavobacerium sp., and 
Vibrio sp. The pathogenic bacteria were cultured 
individually in nutrient broth at room temperature for 
12-18 hrs before used for assay. 
2.4. Antibacterial assay:  
Antibacterial activity was evaluated by agar standard 
disc diffusion method (Bauer et al., 1966), 50mg of 
crude extract was dissolved in 1ml of respective 
solvent.  From this stock solution 10µl of each extract 
was impregnated on sterile discs (6mm diameter) and 
air dried.  After drying, discs were placed on the 
Muller - Hinton agar inoculated/swabbed with the 
pathogens and they were kept for incubation at room 
temperature for 12-24 hours. 
 
 

III. RESULTS AND DISCUSSION 
 
For the past 50 years antibiotics have revolutionized 
medicine by providing cures for formerly life-
threatening diseases.  However, strains of bacteria 
have recently emerged that are virtually unresponsive 
to antibiotics. Such multi drug resistance, arising 
mainly through antibiotic misuse, is now recognized 
as a global health problem. The situation is 
exacerbated by the fact that no novel chemical classes 
of antibiotics have been discovered for the past 20 
years. Although many pre-existing antibiotics have 
been modified to yield new antibiotics have the 
potential to mutate derivatives, bacteria have the 
potential to mutate known resistance mechanism to 
combat these antibiotics. It is clear that new class of 
antibiotics is urgently needed.  

 
In the present study, extracts of two seaweeds 
Sargassum tennerimumand Halimeda tuna(Fig. 1) 
with solvents acetone and petroleum ether were found 
to show antimicrobial activity against fish pathogens 
but methanolic extracts of two seaweeds were not 
found the activity against the pathogens. They were 
tested against the bacterial pathogens by standard 
agar diffusion method. The results of preliminary 
screening tests were summarized in Table 1, which 
revealed that they possess anti-bacterial activity. 
Both the crude extracts of brown and green seaweeds 
inhibited the growth of fish pathogens considerably. 
Crude extracts of both the seaweeds showed high 
inhibitory activity against Pseudomonas aeroginosa. 
Bacterial pathogen Aeromonashydrophilawas 
resistant to acetone extract of both seaweeds. 
Particularly the petroleum ether extract of Sargassum 
tennerimumshowed wide spectrum of inhibitory 
activity, high activity against Pseudomonas 
aeroginosa (9mm) and lowest against Vibrio 
sp(5mm). Over all the activity was recorded better 
with petroleum ether than acetone extract. The 
petroleum ether extract of green seaweed showed 
activity against all the fish pathogen with a zone 
range of 3 to 4mm. However, the activity was found 
to be low. Same pattern of higher level activity was 
exhibited by Petroleum ether and acetone extract of 
Halimeda tuna with maximum zone of 6 mm against 
Flavobacterium sp. by acetone extract (Fig. 2). 
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Table 1: Anti-bacterial activity of crude extract of seaweeds 

 
 

Fig 2: Anti-bacterial activity of crude extract of Sargassum 

 
 
The exhibition of activity against pathogenic bacteria 
by the extracts of the seaweeds Sargassum 
tennerimum and Halimeda tuna indicated the 
presence of antimicrobial secondary metabolites with 
antibacterial activity which coincides with the 
observation of Paul et al (2001), who also reported 
broad spectrum antibacterial activity. It was also 
substantiated by the report of Al-Ogily and Knight–
Jones (1977) that secondary metabolites from 
seaweeds were found to show biological activity 
against bacteria. It is to be noted that marine algae are 
known to produce antimicrobial substances (Fenicalet 
al., 1972 and Paul and Fenical, 1987) and their 
production varies with season. Ragan and Glombitza, 
(1986) opined that the secondary metabolite 
production in seaweeds have shown diurnal and 
seasonal variation. The variation in antimicrobial 
activity may also be due to the method of extraction, 
solvent, used in extraction and season at which 
samples were collected. Although a variety of 
solvents have been employed in screening seaweeds 
for antimicrobial activity, it is still uncertain what 
kind of solvent is the most effective and suitable for 
extraction of seaweeds. In the present work, the 
brown and green seaweeds were extracted with 
methanol, acetone and petroleum ether and maximum 
activity had been shown by petroleum ether followed 
by acetone and very low activity by methanol extract.  
A few workers tried using different solvents and 
made comparison. Parekh et al (1984) reported that 
extracts obtained with acetone, ethanol and ether 
shown higher activity. Rosell and Srivastava (1987) 
found similar antibacterial activity with acetone, 
ethyl-ether, methanol and acetic acid. The results 

from the present screening revealed that the strongest 
antibacterial activities were exhibited by the crude 
petroleum ether extract. The lack of activity in other 
extract in the disc diffusion assay doesn’t mean that 
the extracts have no active ingredients. Though the 
screening by disc diffusion assay has its own advent 
as it is simple, less time consuming and requires only 
a small quantity of material. 
Salvador et al. (2007) screened many species of algae 
for their antibacterial activity. They reported that the 
members of red algae exhibited higher activity. In 
this study Sargassum tennerimummember of green 
algae was most active. 
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