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ABSTRACT 

Objective: The present study was aimed to reveal the phytochemical composition of Sargassum polycystum C. Agardh and Sargassum duplicatum J. 
Agardh from Manapad, Thoothukudi district, Tamil Nadu, India.  

Methods: Seaweeds Sargassum polycystum C. Agardh and Sargassum duplicatum J. Agardh were collected from Manapad, Thoothukudi district, 
Tamil Nadu, India by hand picking method. The dried and powdered materials (10 g) of S. polycystum and S. duplicatum were extracted with 60 ml 
of solvents viz., petroleum ether, chloroform, acetone, Methanol and aqueous. The sample was kept in dark for 72 h with intermittent shaking. The 
different extracts were tested for steroids, terpenoids, alkaloids, phenolic compounds, saponins, tannins, flavonoids, cardiac glycosides, 
anthraquinone and sterol. Phytochemical screening of extracts was carried out according to the standard method. To know the extractive values and 
physicochemical characters of S. polycystum and S. duplicatum, the ash and fluorescence analysis was determined by standard method.  

Results: Among the various tested extracts, methanolic extracts of S. polycystum showed the presence of the maximum of seven metabolites out of 
ten metabolites examined. Next to that chloroform and acetone extracts of S. polycystum displayed the occurrence of four metabolites. Petroleum 
ether extract of S. polycystum demonstrated the presence of three metabolites. Aqueous extracts of S. polycystum showed the occurrence of only two 
metabolites. The methanolic and chloroform extracts of S. duplicatum showed their presence of maximum of five metabolites out of ten metabolites 
examined. Next to that acetone extract of S. duplicatum displayed four metabolites. Petroleum ether extract of S. duplicatum demonstrated the 
occurrence of three metabolites in the crude extracts. Aqueous extract of S. duplicatum displayed the presence of two metabolites. The characteristic 
fluorescent properties or colours emitted by the powdered thallus of S. polycystum and S. duplicatum before and after treating with various extracts 
were recorded.  

Conclusion: To strengthen the global scientific effort, in the present study the phyto-constituents presence in S. polycystum and S. duplicatum are 
documented.  
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Marine environment is a rich source of biological and chemical 
diversity. The diversity has been a unique source of chemical 
compounds of potential for pharmaceuticals, cosmetics, dietary 
supplements and agrochemicals [1]. In folk medicine, seaweeds have 
been used for a variety of remedial purposes, such as in eczema, 
gallstone, renal trouble, scabies, Psoriasis, asthma, arteriosclerosis, 
heart disease, ulcers and cancer [2]. Seaweeds are considered as a 
rich source of bioactive compounds as they are able to produce a 
great variety of secondary metabolites characterized by a broad 
spectrum of biological activities [3]. Red and brown seaweeds are 
rich sources of bioactive secondary metabolites. Numerous studies 
have focused on their nutraceutical and pharmaceutical properties 
[4-6]. Sargassum, a genus of brown seaweed, commonly known as 
gulf-weed or sea holly belonging to family Sargassaceae, order 
Fucales, subclass Cyclosporeae, and class Phaeophyceae, contains 
approximately 400 species [7, 8].  

For nearly 2000 years Sargassum spp., brown seaweed, has been 
used in Traditional Chinese Medicine (TCM) to treat a variety of 
diseases including thyroid disease (e. g. goitre). Sargassum has been 
used traditionally for treating scrofula, goiter, tumor, edema, 
testicular pain and swelling [7]. The therapeutic effects 
of Sargassum spp. are scientifically plausible and may be explained 
partially by key in vivo and in vitro pharmacological activities 
of Sargassum, such as anticancer, anti-inflammatory, antifouling, 
antibacterial [9-13], antiviral [8, 14, 15], Hepatoprotective [2], 
Larvicidal [17]; neuroprotective [18] and Anti HIV [19].  

Sargassum species are found throughout tropical and subtropical 
areas of the world and are reported to produce metabolites of 
structural classes such as terpenoids, polysaccharides, polyphenols, 
sargaquinoic acids, sargachromenol, plastoquinones, steroids, 
glycerides etc., which possesses several therapeutic activities. As it 

possesses many pharmacological properties, it has been considered 
as a medicinal food of the twenty-first century, and research is being 
carried out on it to reveal its other pharmacological properties. The 
metabolites meroterpenoids, phlorotanins and fucoidans are 
isolated from Sargassum. The contribution of iodine 
in Sargassum for treating thyroid related diseases seems to have 
been over estimated. Sargassum species are used as fodder and 
fertilizer in China and many parts of Asia [20]. Sargassum forms 
about 10% of the average diet in Japan where tender parts of the 
plant are eaten raw as salad or cooked with coconut milk. Also in 
Bermuda, indigenes spread out salt free Sargassum clumps as 
fertilizer around the base of banana.  

Algin, a carbohydrate found in Sargassum is extracted for use in 
textile, paper and pharmaceutical industries [21]. Sargassum 
biomass is used as a potential renewable energy resource such as 
biogas [22, 23]. Bhaigyabati and Usha [24] confirmed the presence 
of phytoconstituents such as alkaloids, amino acids, anthraquinones, 
carbohydrates, phenolic compounds, flavonoids, terpenoids, steroids 
and tannins in Sargassum wightii from Kanyakumari. In addition 
they identified the antioxidant potentials of S. wightii.  

Sumithra and Arunachalam [25] studied the phytochemical 
composition of Sargassum ilicifolium. Madhan Chakkaravarthy and 
Kumar [26] revealed the HPTLC Finger print profile of steroid, 
flavonoid Sargassum wightii from Gulf of Mannar and estimated 
antiradical activity. Arun Kumar et al. [27] synthesised silver 
nanoparticles from Sargassum polyphyllum and evaluated their 
antibacterial potentials. Bhaigyabathi et al. [28] studied the 
phytochemical composition of Sargassum muticum and evaluated 
their antioxidant activity. Farook Basha and Muthukumar [29] 
isolated steroid from Sargassum ilicifolium evaluated their 
anitgiotension properties. Johnson et al. [30] and Devi et al. [31] 
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explored the pharmacognostical and phytochemical properties of 
Sargassum wightii. With this knowledge the present study was 
aimed to reveal the phytochemical composition of Sargassum 
polycystum C. Agardh and Sargassum duplicatum J. Agardh from 
Manapad, Thoothukudi district, Tamil Nadu, India.  

Seaweeds Sargassum polycystum C. Agardh and Sargassum 
duplicatum J. Agardh were collected from Manapad, Thoothukudi 
district, Tamil Nadu, India by hand picking method. The collected 
samples were authenticated by Dr. D. Patric Raja, Associate 
Professor of Botany, St. Xavier’s Collge (Autonomous), 
Palayamkottai. The collected samples were cleaned well with 
seawater to remove all the extraneous matter such as epiphytes, 
sand particles, pebbles and shells and brought to the laboratory in 
plastic bags. It was then thoroughly washed with tap water followed 
by distilled water to remove the unwanted debries. Seaweeds were 
blotted on the blotting paper and spread out at room temperature in 
the shade for 20 days. The shade dried samples were grounded to 
fine powder using tissue blender. The powdered samples were then 
stored in refrigerator for further analysis. 

The dried and powdered materials (10 g) of S. polycystum and S. 
duplicatum were extracted with 60 ml of solvents viz., petroleum 
ether, chloroform, acetone, and methanol and aqueous. The sample 
was kept in dark for 72 h with intermittent shaking. After 
incubation, the solution was filtered through filter paper and the 
filtrate was collected (crude extracts). 

The different extracts were tested for steroids, terpenoids, alkaloids, 
phenolic compounds, saponins, tannins, flavonoids, cardiac 
glycosides, anthraquinone and sterol. Phytochemical screening of 
extracts was carried out according to the standard method 
described by Harborne [32]. 

To know the extractive values and Physico chemical characters of S. 
polycystum and S. duplicatum, the ash and fluorescence analysis was 
determined by standard method. The different extracts of S. 
polycystum and S. duplicatum were examined under visible and UV 
light. The powdered materials were also treated with various 
reagents such as, H2SO4,  HCl, NaOH, CH3COOH, FeCl3 

Among the various tested extracts, methanolic extracts of S. 
polycystum showed the presence of the maximum of seven 
metabolites out of ten metabolites examined. Next to that 
chloroform and acetone extracts of S. polycystum displayed the 
occurrence of four metabolites. Petroleum ether extract of S. 
polycystum demonstrated the presence of three metabolites. 
Aqueous extracts of S. polycystum showed the occurrence of only 
two metabolites. The steroids and sterol showed their existence in 
methanolic, petroleum ether, acetone and chloroform extracts of S. 
polycystum. Cardiac glycosides showed its presence in methanolic, 
petroleum ether and chloroform extracts of S. polycystum. Phenolic 
groups showed its occurrence in the methanolic, chloroform and 
aqueous extract of S. polycystum. Flavonoids showed its presence in 
the methanolic and acetone extract of S. polycystum. Saponin displayed 
its occurrence in the methanolic and acetone extract of S. polycystum. 
Alkaloids showed its presence only in methanolic extract of S. 
polycystum. Subsequently tannin was only in the aqueous extract of S. 
polycystum. Anthraquinone and terpenoids failed to show their 
presence in any of the tested extracts of S. polycystum (table 1). 
Similarly, the methanolic and chloroform extracts of S. duplicatum 
showed their presence of the maximum of five metabolites out of ten 
metabolites examined. Next to that acetone extract of S. duplicatum 
displayed four metabolites. Petroleum ether extract of S. duplicatum 
demonstrated the occurrence of three metabolites in the crude 
extracts. Aqueous extract of S. duplicatum displayed the presence of 
two metabolites. Steroids, phenolic groups and sterol showed their 
presence in methanolic, petroleum ether, acetone and chloroform 
extracts of S. duplicatum. Flavonoids showed its occurrence in the 
methanolic, chloroform and aqueous extract of S. duplicatum. Saponin 
displayed its occurrence in the methanolic, chloroform and acetone 
extract of S. duplicatum. Similarily, tannin showed its presence only in 
the aqueous extract of S. polycystum. Anthraquinone, cardiac 
glycosides, alkaloids and terpenoids failed to show their presence in 
any of the tested extracts of S. duplicatum (table 1). 

and changes in 
colour were recorded in visible and UV light. 

The fluoresence analysis of the selected seaweed extracts S. 
polycystum and S. duplicatum were recorded and displayed in fig. 1. 
The characteristic fluorescent properties or colours emitted by the 
powdered thallus of S. polycystum and S. duplicatum before and after 
treating with various extracts were recorded. 

 

Table 1: Phytochemical analysis of different extracts of S. polycystum and S. duplicatum 

Metabolites S. polycystum S. duplicatum 
P C A M AQ P C A M AQ 

Steroids + + + + - + + + + - 
Alkaloids - - - + - - - - - - 
Phenolic groups - + - + + + + + + - 
Cardiac glycosides + + - + - - - - - - 
Flavonoids - - + + - - + - + + 
Saponins - - + + - - + + + - 
Tannins - - - - + - - - - + 
Anthraquinone - - - - - - - - - - 
Terpenoids - - - - - - - - - - 
Sterol + + + + - + + + + - 
Total 3 4 4 7 2 3 5 4 5 2 

Note: P-Petroleum Ether; C-Chloroform; A-acetone; M–methanol; Aq–aqueous 
 

Seaweeds refer to any large marine benthic algae that are 
multicellular, macrothallic, and thus differentiated from most algae 
that are of microscopic size. These plants form an important 
renewable resource in the marine environment and have been a part 
of human civilization from time immemorial [33-35]. Seaweeds are 
the extraordinary sustainable resources which have been used as a 
source of food, feed and medicine [36]. Sargassum, Padina, Dictyota 
and Gracilaria sps can be used as fertilizers, food additives and 
animal feed [37, 38]. Seaweeds offer a wide range of therapeutic 
possibilities both internally and externally.  

They are extensive profile source of secondary metabolites. More 
than 2400 seaweed secondary metabolites have been isolated from 
marine algae [39]. Although a majority of these (about 60%) are 
terpenes, but some fatty acids are also common (20%) with 

nitrogenous compounds [40], These metabolites are mainly 
terpenes, aceto genins alkaloids and polyphenolics, with many of 
these compounds being halogenated [41].  

Alkaloids are commonly found to have antimicrobial properties [42] 
against both Gram-positive and Gram-negative bacteria [43]. The 
results for phytochemical screening of S. polycystum and S. 
duplicatum revealed the alkaloids presence only in the methanolic 
extract of S. polycystum and absent in the S. duplicatum. Seaweeds 
extracts are considered to be a rich source of phenolic compounds 
[44, 45]. The results of the present study confirmed the phenolic 
compounds presence in all the tested extracts of studied Sargassum 
species except petroleum ether and acetone extract of S. polycystum 
and aqueous extract of S. duplicatum. Phenolic compounds are 
commonly found in plants, including seaweeds and have been 
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reported to have a wide range of biological activities including 
antioxidant properties [46-48]. The Folin-Ciocalteu method was 
applied to study the total phenolic content of the seaweeds. Folin-
Ciocalteu reagent determines total phenols, producing blue colour 
by reducing yellow heteropolyphosphomolybate-tungstate anions 
[49]. Reports have revealed that phenolic compounds are one of the 
most effective antioxidants in brown algae [50]. The total phenolic 
content results of S. marginatum and P. gymnosperma obtained in this 

study were higher than some reports for other brown seaweeds. 
Chandini et al. [37] reported methanolic extract of contain 24.61 and 
49.16 mg GAE/g phenolic content. Wang et al. [48] reported the total 
phenolic content in different Icelandic seaweeds ranging from 4 to 242 
mg PGE/g extract; of which, P. palmata showed the lowest total 
phenolic content. Similar to the previous observation on the phenolic 
content, in the present study also S. polycystum and S. duplicatum 
showed the phenolic presence in the methanolic extracts. 

 

 

Fig. 1: Fluorescence analysis of S. polycystum and S. duplicatum 

 

Vegetable tannins are secondary plant metabolites subdivided into 
condensed and hydrolyzable compounds. Hydrolyzable tannins are 
gallic acid which easily hydrolyzes in acidic media, and condensed 
tannins are polymeric flavonoids [51]. Tannins are defined as 
naturally occurring plant polyphenolic compounds and are 
widespread among terrestrial and marine plants [52, 53]. In contrast 
to terrestrial tannins, phlorotannins are tannin compounds which 
have been found only in marine algae. Phlorotannins are formed by 
the polymerization of phloroglucinol (1, 3, 5-trihydroxybenzene) 
monomer units and synthesized in the acetate-malonate pathway in 
marine alga [54-56]. Phlorotannins purified from several brown 
algae have been reported to possess strong antioxidant activity 
which may be associated with their unique molecular skeleton [57]. 
Phlorotannins from brown algae have up to eight interconnected 
rings. They are therefore more potent free radical scavenger than 
other polyphenols derived from terrestrial plants, including green 
tea catechins, which only have three to four rings [58]. Many tannin-
containing drugs are used in medicine as astringent. They are used 
in the treatment of burns as they precipitate the proteins of exposed 
tissues to form a protective covering. They are also medicinally used 
as healing agents in inflammation, leucorrhoea, gonorrhoea, burns, 
piles and as antidote. Tannins has been found to have 
antiviral, antibacterial, antiparasitic effects,anti-inflammatory, anti 
ulcer and antioxidant property for possible therapeutic applications 
[59-61]. The present study results confirm the tannin presence only 
in aqueous extract of S. polycystum and S. duplicatum.  

Flavonoids, the largest groups of phenolic compounds are known to 
contain a broad spectrum of chemical and biological activities 
including antioxidant and free radical scavenging properties. 
Flavonoids include flavonols, flavones, catechins, proanthocyanidins, 
anthocyanidins and iso flavonoids [62]. Phenolic compounds are 
important in plant defence mechanisms against invading bacteria 
and other types of environmental stress, such as wounding and 
excessive light or ultraviolet (UV) radiation [63, 64]. Many marine 
plants, including seaweeds, often carry significantly less macro and 
micro epibionts on their thalli compared to co-occurring biofilms on 
inanimate substrata [65, 66]. Therefore it has been assumed that 
seaweeds defend themselves against bacterial fouling by production 

of secondary metabolites that prevent attachment and growth of 
bacterial colonizers. Recently, consumers are demanding foods 
which are fresh, natural and minimally processed along with the 
requirement for enhanced safety and quality. This perspective has 
put pressure on the food industry for progressive removal of 
chemical preservatives, and has fuelled research into alternative 
natural antimicrobials. Plant products with antimicrobial properties 
have obtained emphasis for possible application in food production 
in order to prevent bacterial and fungal growth. In the present study, 
the presence of flavonoid was observed in acetone and methanolic 
extracts of Sargassum species. In S. duplicatum, flavonoid showed its 
presence in all the extracts except in petroleum ether and acetone 
extract. 

Saponins are considered a key ingredient in traditional Chinese 
medicine and are responsible for most of the observed biological 
effects. Saponins are known to produce an inhibitory effect on 
inflammation. There is tremendous, commercially driven promotion of 
saponins as dietary supplements and nutraceuticals. Saponin 
possesses specific physical, chemical and biological activities that 
make them useful as drugs. Some of these biological properties include 
antimicrobial, anti inflammatory, anti feedent and hemolytic effects 
[66, 67]. These observations cited on phytochemical compounds 
support our findings on the usefulness of seaweeds in traditional 
medicament. In the present investigation saponin also showed its 
presence in S. polycytum and S. duplicatum. 

The plants known as medicinal, are rich in secondary metabolites 
which includes alkaloids, glycosides, flavonoids, insecticides, 
steroids, related active metabolites are of great medicinal value and 
have been extensively used in the drug and pharmaceutical industry. 
Recently, a number of studies have been reported on the 
phytochemistry of plants across the world. In the present 
investigation also, two seaweeds have been selected from India for 
phyto chemical screening on the basis of traditional uses. The 
present phyto chemical study revealed the presence of phenols, 
alkaloids, tannins, steroids, glycosides, saponin and flavonoids in S. 
polycystum and S. duplicatum with varied degree. Many workers 
revealed that the crude extracts of Indian seaweeds are active 
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against Gram-positive bacteria [68]. The antibacterial and 
pharmacological activity of the Sargassum species may be due to 
one/more group of above phyto-constituents.  

The fluorescence analysis is adequately sensitive and enables the 
precise and accurate determination over a satisfactory 
concentration range without several time-consuming dilution steps 
prior to analysis of pharmaceutical samples. In the present study, 
also we developed the fluorescence analysis for crude powder and 
various extracts of S. polycytum and S. duplicatum and represented 
in varied colours. Recently, chemists worldwide have paid attention 
to the potential of marine organisms as alternative sources for the 
isolation of novel metabolites with interesting biological and 
pharmaceutical properties. To strengthen the global scientific effort, 
in the present study the phyto-constituents presence in S. 
polycystum and S. duplicatum are documented.  
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