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Abstract 

The present study has been focused to isolate an antiviral compound from Sargassum wightii crude solvent 

extract against HSV-1 under in vitro conditions. The bioactive molecules were extracted using solvents such as ethyl 

acetate and methanol and the total phenolic content was estimated. The crude extracts were tested against four human 

bacterial pathogens viz., Staphylococcus aureus, Klebsiella pneumoniae, Pseudomonas aeruginosa and Escherichia 

coli and one fungal pathogens Candida albicans. The effect of solvent crude extract on the proliferation of Vero cells 

was assessed by neutral dye uptake method. Various fold of serially diluted solvent crude extracts showed cytotoxic 

concentration50 (CC50) at 750 and 500 g/mL of ethyl acetate and methanol extract respectively. Antiviral activity of 

solvent crude extract against HSV-1 showed significant reduction of virus on Vero cells. Among the solvent crude 

tested, the ethyl acetate showed effective IC50 against HSV-1 at the concentration of 300 g/mL. Extraction of 

secondary metabolites from crude solvent was done by column chromatography. Mass spectral library search based 

gave the first hit with highest score is Octyl butyl phthalate. The purified compound was analyzed for the CC50 

against Vero cells and it was observed as 400 g/mL whilst its mother extract showed 750 g/mL concentration. 
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Introduction 

The marine environment representing 

approximately half of the global biodiversity is an 

enormous resource for new compounds. India is 

having a long coast line of about 7500 km with 

diversified seaweed population.  Marine macro algae 

are rich sources of structurally novel and biologically 

active secondary metabolites (Pandithurai et al., 

2015). Seaweeds are potentially prolific sources of 

highly bioactive secondary metabolites that might 

represent useful leads in the development of new 

pharmaceutical agents (Chanda et al., 2010).  

Seaweeds serve as an important source of bioactive 

natural substance. The edible seaweeds contain a 

significant amount of the protein, vitamins, minerals 

essential for the human nutrition (Fayaz et al., 2005). 

Some 15 million metric tons of seaweed products are 

produced annually (FAO, 2006), a considerable 

portion of which is used for nutrient supplements and 

as biostimulants or biofertilizers to increase plant 

growth and yield. Numerous studies have revealed a 

wide range of beneficial effects of seaweed extract 
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applications on plants, such as early seed germination 

and establishment, improved crop performance and 

yield, elevated resistance to biotic and abiotic stress, 

and enhanced postharvest shelf-life of perishable 

products (Beckett and van Staden, 1989; Hankins and 

Hockey, 1990; Blunden 1991; Norrie and Keathley, 

2006). 

Seaweeds are the excellent source of bioactive 

compounds such as carotenoids, dietary fiber, 

protein, essential fatty acid, vitamins and minerals 

(Bhaskar and Miyashita, 2005) and they contain 

many biological active substance like lipids, proteins, 

polysaccharides and polyphenols (Chandini  et al., 

2008). Seaweeds have also been found to produce or 

contain polysaccharides, glycoproteins or other 

secondary metabolites Q1 with antimicrobial (Cox et 

al., 2009; Gupta and Abu-Ghannam, 2010), 

antitumoral (Koyanagi et al., 2003; Zubia et al., 

2009) or anti-viral activity (Zhu et al., 2003, 2004; 

Hemmingson et al., 2006; Artan et al., 2008).  

Sargassum belongs to the class Pheophyceae, 

family Sargassaceae and order Fucales. Sargassum 

wightii are the major sources for the manufacture of 

alginic acid in Kerala (Pillai and Varier, 1952).  

Sargassum has nearly 400 species, is widely 

distributed in warm and temperate water, especially 

in the indo-west pacific region and Australia (Tseng 

et al., 1985). In India it was distributed in Bombay, 

(Maharashtra) Goa, (Karnataka) Bhatkai, Kerala. 

Alginic acid and its salt find their application in food, 

pharmaceuticals, cosmetic, paper and textiles 

industries (Tressler, 1951). 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 (Subash 

Yende et al., 2014). Plant dark-brown, 20-30 cm in 

height with a well-marked holdfast, upper portion 

richly branched, leaves 5-8 cm long tapering at the 

base and apex, midrib inconspicuous vesicles large, 

spherical or ellipsoidal. 

They have medicinal value components such as 

antibiotics, antioxidant (Lekameera, 2007; 

Lekameera et al., 2008), anticoagulant, antiulcer 

products and suspending agent in radiological 

preparation. The numerous potential human health 

advantages associated with the utilization of marine 

macro algae containing an assortment of antioxidant 

compounds depends upon both the respective intake 

of the plant, and the bioavailability of anticipated 

antioxidant activities (Manach et al., 2004). Sulfated 

polysaccharides from algae possess important 

pharmacological activities such as anticoagulant, 

antioxidant, antiproliferative, antitumoral, 

anticomplementary, anti-inflammatory, antiviral, 

antipeptic and antiadhesive activities (Damonte et al., 

2004; Cumashi et al., 2007; Azevedo et al., 2009). 

Seaweeds are indeed suitable natural agents for 

producing and delivering these products based on the 

multi-functional aspects of secondary seaweed 

metabolites and presence of wide variety of 

associated non-toxic antioxidants (Smit, 2004; 
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Bocanegra et al., 2009). The present study is aimed to 

isolate secondary metabolites using different 

solvents, screening them against certain human 

pathogens, column purification of the bioactive 

metabolite from effective crude extract and antiviral 

activity against HSV-1 by purified metabolite. 

Materials and Methods 

Collection of Seaweed samples 

The seaweeds were collected from Mandapam 

Coast, Ramanathapuram District, Tamil Nadu, India. 

The voucher specimens were deposited at the 

herbarium of the Department of Plant Biology and 

Plant Biotechnology, S.D.N.B. Vaishnav College for 

Women, Chromepet, Chennai, India.  

Fig. 1. Morphology of Sargassum wightii (Dried) 

 

Preparation of Algal sample 

Sargassum wightii was cut into small pieces, 

shade dried and ground into course powder using a 

commercial pulverizer. Powdered sample was stored 

in airtight container at –20°C until further use.  

Reagents and Chemicals 

All chemicals and reagents were of analytical 

grade and purchased from Sigma Chemical Co., 

Bangalore, India, Himedia Laboratories Pvt. Ltd., 

Mumbai, India, Sd-fine Chemicals Pvt. Ltd., 

Mumbai, India and E. Merck Co., Mumbai, India. 

 

 

Solvent extraction  

The powdered Sargassum wightii was 

sequentially extracted with ethyl acetate followed by 

methanol in a Soxhlet apparatus for 16 hrs, 

respectively. The solvent was evaporated to dryness 

under reduced pressure using Rotoevaporator (Buchi, 

Swizerland). The residues were stored in a desiccator 

until further analysis. 

Determination of Total Phenolic Content 

The solvent crude extracts were used for the 

determination of the total phenolics by 

spectrophotometrically according to the Folin-

Ciocalteau colorimetric method (Singleton and Rossi, 

1965). Each extract (200 µL) was introduced into 

screw cap test tubes and 1.0 mL of Folin-Ciocalteau 

reagent (1:1 with water) and 1.0 mL of sodium 

carbonate (7.5%) were added. The tubes were 

vortexed incubated for 2 h and the absorbance was 

read at 726 nm using a spectrophotometer (Beckman, 

USA). Total phenolic content was expressed as gallic 

acid equivalents (GAE) in milligrams per gram dry 

material.   

Phytochemical Screening of S. wightii Crude Extract 

Test for alkaloids  

Solvent free extract (50 mg) was stirred with 

few mL of diluted HCl and filtered. The filtrate was 

tested carefully with alkaloid reagents as follows: 

Mayer’s test (Evans, 1997): Mayer’s reagent 

Mercuric chloride, 1.358 g was dissolved in 60 

mL of water and 5 g of potassium iodide was 

dissolved in 10 mL of water. The two solutions were 

mixed and made up to 100 mL with water. 
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Procedure 

To 1.2 mL of filtrate, 0.1 mL of Mayer’s reagent 

was added by the side of the test tube. A white 

creamy precipitate indicated the presence of alkaloid. 

Test for Tannins 

About 0.1 g each portion was stirred with about 

2 ml of distilled water and then filtered. Few drops of 

1% ferric chloride solution were added to 2 ml of the 

filtrate occurrence of a blue-black, green or blue-

green precipitate indicates the presence of tannins 

(Trease and Evans, 2002). 

Test for Saponins 

One hundred milligram of each plant extracts 

were boiled with 1 ml of distilled water, filtered. To 

the filtrate, about 0.5 ml of distilled water was further 

added and shaken vigorously for about 5 minutes. 

Frothing which persisted on warming was taken as an 

evidence for the presence of saponins (Sofowora, 

1993). 

Test for flavonoids 

Alkaline reagent 

One hundred milligram of each plant extracts 

were dissolved in 5 ml of water and filtered; to this 2 

ml of the 10% aqueous sodium hydroxide was later 

added to produce a yellow colouration. A change in 

colour from yellow to colourless on addition of dilute 

hydrochloric acid was an indication for the presence 

of flavonoids (Trease and Evans, 2002). 

Shinoda’s test 

In a test tube containing 0.5 mL of extract, 5-10 

drops of diluted HCl and small piece of ZnCl or 

magnesium were added and the solution was boiled 

for few min. Appearance of reddish brown colour 

indicated the presence of flavanoids. 

Test for terpenoids 

Three mL of each extract was mixed in 1 ml of 

chloroform, and concentrated H2S04 (1 ml) was 

carefully added to form a layer. A reddish brown 

colouration of the inter face was formed to show 

positive results for the presence of terpenoids 

(Sofowora, 1993). 

Test for cardiac glycosides (Keller-Killani test) 

Five ml of each extracts was treated with 2 ml of 

glacial acetic acid containing one drop of ferric 

chloride solution. This was underlayed with 1 ml of 

concentrated sulphuric acid. A brown ring of the 

interface indicates a deoxysugar characteristic of 

cardenolides. A violet ring may appear below the 

brown ring, while in the acetic acid layer, a greenish 

ring may form just gradually throughout thin layer. 

Biological studies 

Screening the Crude Extract against Human 

Bacterial and Fungal Pathogens 

The concentrated solvent crude extracts of were 

dissolved in methanol and ethyl acetate with double 

distilled water at 1:9 (v/v) ratio respectively, and 

filter sterilized using 0.2 µ filter. The antibacterial 

activity was determined according to the method of 

Peela et al. (2005) using Muller Hinton agar (MHA). 

To each sterile petriplate, 20 ml of MHA was poured 

and allowed to solidify under aseptic condition. Four 

human pathogenic bacteria, Staphylococcus aureus, 

Klebsiella pneumoniae, Pseudomonas aeruginosa 

and Escherichia coli and Candida albicans were 

spread onto MHA in separate plates using sterile 

cotton swabs. After which, wells were made in each 

plate using sterile 5 mm diameter cork borer. The 

filter sterilized solvent crude extract were added 
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separately at 100 µL in each well and incubated at 

37°C. Methanol and ethyl acetate were served as a 

control. After 24 hrs, the microbial growth was 

observed and the zone of inhibition was measured. 

In vitro antiviral activity against Human Simplex 

Virus by Ethyl Acetate and Methanol Crude Extract 

Vero E6 cells were obtained from National 

Centre for Cell Science, Pune, India. HSV-1 strain 

was obtained from the virus repository of National 

Institute of Virology (NIV), Pune, India. The cells 

were grown in Eagles minimum essential medium 

(EMEM) containing Earles salts, L-glutamine, non-

essential amino acids (Hi-Media Co., Mumbai India), 

Sodium bicarbonate, Sodium pyruvate (Sigma 

Chemicals Co., St. Louis, USA), 10% heat 

inactivated foetal calf serum (Gibco BRL Co., 

Germany) and antibiotics, (penicillin (100 IU/mL) 

streptomycin (100 µL/mL). Virus stocks were 

propagated in Vero E6 cells and used at a 

concentration of 30TCID50 (Tissue culture infection 

dose). 

Cytotoxicity of algal extract 

The effect of solvent crude extract on the 

proliferation of Vero cells was assessed by dye 

uptake method using neutral red in 96-well tissue 

culture plates as described before (Rajabhandari et 

al., 2009).  The Vero cells were maintained in 

monolayers in 100-mm2 flask at 37ºC under 

humidified 5% CO2 - 95% air. The cells were 

cultured in minimum essential medium supplemented 

with fetal bovine serum (FBS 10% final 

concentration), antibiotic antimycotic solution 100X 

1%. Cells were harvested during the log phase with a 

solution of 0.05% trypsin and 0.02% EDTA, and 

resuspended in MEM to a final concentration of 

1X104 cells/well in 96 well culture plates at 37ºC 

under humidified 5% CO2 - 95% air.  Confluent 

monolayers were incubated with various 

concentrations of solvent crude extracts 1000- 32 

μg/mL in DMEM for 72 hrs.  

Antiviral activity  

Confluent monolayer of Vero cells were treated 

with 100 μl two fold serial dilutions of test samples in 

four replicates for 30 mins. After that Vero cells were 

infected with 30 TCID50 of HSV- 1 and incubated for 

72 hrs at 37°C. TCID50 is the virus dose that leads to 

the infection of 50% of the cells. The virus 

suspension and dilution medium without samples 

were added, respectively, to the cell cultures to serve 

as the virus control and cell control. After incubation 

the supernatant was replaced by 200 μL neutral red 

solutions (0.005%) and the cells were incubated for 3 

h at 37°C. After removal of the supernatant the dye 

incorporated by viable cells was eluted with 100 μL 

ethanol / water / glacial acetic acid solution (50:50:1) 

by shaking for 15 mins. The absorbance was 

measured at 540 nm and the percentage protection 

was calculated by the following formula: 

(ODT)V – (ODC)V / (ODC)M – (ODC)V  100 (%) 

Where, (ODT)V, (ODC)V and (ODC)M correspond 

to absorbance in virus infected cells with test 

compounds, virus infected cells without test 

compounds and the mock infected control (assay 

without viruses) respectively. 

Purification of bioactive metabolites from methanolic 

extract of S. wightii Thin layer chromataography 

(TLC): TLC was performed on a pre-coated silica gel 

TLC plates grade F254 (E-Merck, Darmstadt, 
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Germany) to determine the number of compounds 

present in the given sample. A total of 5 L of 

sample was spotted at 1 cm from the bottom of silica 

gel plates using capillary tubes. Different solvents at 

various combinations and concentrations were used 

for metabolites profiling. Development of the 

chromatogram was done in closed tanks, in which the 

atmosphere has been saturated with eluent vapour by 

wetting a filter paper lining. The chromatogram was 

visualized under UV light (365 nm and 254 nm), 

iodine vapour and sulpho-vanillin reagent (1 g 

vanillin dissolved in 100 ml 5% H2SO4 ethanol 

solution). The Rf values of the compounds were 

calculated using the following formula:               

f

distance travelled by the compound

distance travelled by the solvent front
R 

 

Silica Gel Column Chromatography 

The concentrated crude methanolic stem extract 

of S. wightii were mixed with methanol–silica gel 

slurry and loaded into a silica gel 100–200 mesh (E-

Merck, Darmstadt, Germany) column, packed in low-

polar solvent: (the dimension of column was 450  

30 mm). The column was eluted with stepwise 

gradient of low/high polar (100:0; 90:10; 80:20; 

70:30; 50:50; 30:70; 10:90, v/v) solvents (i.e. 

chloroform/methanol). Each fraction was checked for 

the metabolites profiling using TLC. Fractions 

showed similar bands were pooled together followed 

by concentration and checked for its antiviral activity 

against HSV-1 following the previously described 

methods. 

Possible Structure Elucidation using Mass 

Spectrometry: Gas Chromatography 

An Agilent 6890 gas chromatograph was 

equipped with a straight deactivated 2 mm direct 

injector liner and a 15 m Alltech EC-5 column (250 μ 

I.D., 0.25 μ film thickness). A split injection was 

used for sample introduction and the split ratio was 

set to 10:1. The oven temperature program was 

programmed to start at 35
o

C, hold for 2 mins, then 

ramp at 20
o

C per minute to 260
o

C and hold for 5 

mins. The helium carrier gas was set to 2 ml/minute 

flow rate (constant flow mode).  

Mass Spectrometry: A JEOL GCmate II benchtop 

double-focusing magnetic sector mass spectrometer 

operating in electron ionization (EI) mode with TSS-

2000
 

software was used for all analyses. Low-

resolution mass spectra were acquired at a resolving 

power of 1000 (20% height definition) and scanning 

from m/z 25 to m/z 700 at 0.3 seconds per scan with 

a 0.2 second inter-scan delay. High resolution mass 

spectra were acquired at a resolving power of 5000 

(20% height definition) and scanning the magnet 

from m/z 65 to m/z 750 at 1 second per scan.  

Mass Spectrometry Library Search: Identification of 

the components of the purified compound was 

matching their recorded spectra with the data bank 

mass spectra of NIST library V 11 provided by the 

instruments software. 

Results 

The Crude extract yield  

The shade dried Sargassum wightii algal (Fig. 1) 

powder was extracted with ethyl acetate and 

methanol in a Soxhlet apparatus resulted considerable 

percentage of crude extract yield as shown in table 1. 

Both the solvent such as ethyl acetate and methanol 
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extracted the metabolites from S. wightii as equal 

proportions. Sequential extractions with solvents 

were able to extract different internal constituents of 

the phenolic and other metabolites. 

Table 1. Soxhlet extracted crude metabolites yield 

and total phenolics from S. wightii 

Solvents 

Crude 

extract 

yield (%) 

Total phenolics 

contents 

(mg of GAE/g dm)* 

Ethyl acetate 4.7  0.27 18.98  1.21 

Methanol 2.6  0.54 15.32  0.64 

*Values are means of triplicates with standard 

deviation; GAE: Gallic acid equivalent, dm: dry 

material 

Total Phenolic content 

The solvent crude extracts of S. wightii were 

analyzed for the total phenol estimation using Folin–

Ciocalteu reagent. Both solvents crude extracts 

showed presence of phenols in their constituents. 

Among the solvent extractions, the ethyl acetate 

showed higher phenolic contents than methanol 

(Table 1). 

Table 2. Phytochemical screening of solvent extracts 

of S. wightii 

Phytochemical 

Constituents 

Ethyl 

Acetate 

Methanol 

Alkaloids – + 

Tannin – + 

Saponin – + 

Flavanoid (Alkali test) + – 

Flavanoid (Shinoda’s 

Test) 

+ – 

Terpenoid + – 

Cardiac glycosides + + 

Phytochemical screening of the crude extract of S. 

wightii 

The results of the phytochemical screening of 

solvent extracts of S. wightii are presented in table 2. 

Among the solvent extracts, phytochemical such as 

alkaloids, tannin, Saponin and cardiac glycosides 

were present in methanol crude extract. Whereas, the 

solvent ethyl acetate showed presence of flavonoids, 

terpenoids and cardiac glycosides and all other tested 

phyto-constituents were absents. 

Fungal Pathogens 

Sargassum wightii crude extract obtained from 

ethyl acetate and methanol were tested against four 

human bacterial pathogens viz., Staphylococcus 

aureus, Klebsiella pneumoniae, Pseudomonas 

aeruginosa and Escherichia coli and one fungal 

pathogens Candida albicans. Antimicrobial activity 

of crude metabolites from S. wightii showed good 

inhibition to all the tested human pathogens. The 

antimicrobial activity was concentration dependant, 

when increasing concentration showed increased 

zone of inhibition. Among the solvents, the ethyl 

acetate crude extract showed more activity than the 

methanol extract (Table 3).   

In-vitro Antiviral Activity of S. wightii Solvent Crude 

Extracts 

The effect of solvent crude extract on the 

proliferation of Vero cells was assessed by neutral 

dye uptake method. Various fold of serially diluted 

solvent crude extracts results as showed in (Fig. 3). 

Cytotoxic concentration50 (CC50) of the solvent crude 

showed 750 and 500 g/mL of ethyl acetate and 

methanol, respectively. Antiviral activity of solvent 

crude extract against HSV-1 showed significant 

reduction of virus on Vero cells. Among the solvent 

crude tested, the ethyl acetate showed effective IC50 

against HSV-1 at the concentration of 300 g/mL, 

while methanol extract showed 500 g/ml (Fig. 4).
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Table 3. Antimicrobial activity of solvent crude extracts from S. wightii against human pathogens 

Selection of Bioactive Crude Extract for Purification 

The biological activity such as antibacterial, 

antifungal and antiviral activities revealed that, the 

ethyl acetate crude extract showed higher 

antimicrobial activities than the solvent methanol 

extract. Henceforth, the ethyl acetate extract was 

taken for further purification process.  

Extraction and Purification of Antiviral Metabolite 

Based on the antimicrobial activities, the ethyl 

acetate extract was chosen for the further purification 

process. About 3 g of crude extract was loaded onto 

silica gel (100–200 mesh) column chromatography 

and fractionated using chloroform and methanol as 

eluting solvent system in gradient passion. All 

fractions were analyzed by TLC to check the 

presence of compounds. Similar fractions were 

pooled together and about, six fractions (EF1–EF6) 

were obtained and the compound which showed 

prominent band was chosen for further studies. 

Possible Identification of Purified Metabolites using 

Mass Spectroscopy 

GC-MS analysis of the fraction one that 

signifies the single prominent band showed 

fragmented peaks with various m/z values. Electron 

ionization (EI) mass spectrum showed fragmented 

pattern at different m/z values with intensities (Fig. 

2). The mass spectrum was searched in NIST 

Electron ionization (EI) mass spectral library which 

contains 243, 893 carefully evaluated spectra of 212, 

961 unique compounds, with identifications, nearly 

all with chemical structures.  Based on the mass 

spectral fragmentation pattern revealed that the 

purified compound is Octyl butyl phthalate and its 

IUPAC name 1, 2-Benzenedicarboxylic acid, 1-butyl 

2-octyl ester. 

Fig. 2 GC-MS analysis of purified compound from 

ethyl acetate extract of S. wightii 

 

Antiviral Activity of Octyl Butyl Phthalate by Dye 

Uptake Assay 

The purified octyl butyl phthalate was analyzed for 

the CC 50 against Vero cells and it was observed 400 

µg/mL (Fig. 3). In order to obtain the antiviral 

activity neutral dye uptake assay was performed. 

Among the tested concentration, the IC 50 was 

showed as 250 µg/mL. The antiviral activity against 

 

 

Human pathogens 

Antimicrobial activity in Zone of Inhibition (mm) 

Ethyl acetate extract (mg/mL) Methanol extract (mg/mL) 

50 100 150 200 50 100 150 200 

Staphylococcus aureus 0 7 9 12 0 0 6 10 

Klebsiella pneumoniae 7 8 9 10 0 6 7 9 

Pseudomonas aeruginosa 0 0 7 9 0 0 6 7 

Escherichia coli 0 6 8 11 7 7 8 9 

Candida albicans 7 8 8 9 0 6 6 7 



Lakshmi et al., 2016 

www.currentsciencejournal.info 

 

HSV-1 of the purified octyl butyl phthalate was dose 

dependant (Fig. 4). 

Fig. 3. Cytotoxic concentration50 purified Octyl Butyl 

Phthalate 

 

Fig. 4. IC50 of Octyl Butyl Pphathalate against HSV-1 

 

Discussion 

The extraction of bioactive small molecules 

from algal samples was done with solvents such as 

ethyl acetate and methanol in a sequential manner. 

Soxhlet apparatus is capable to extract majority of the 

bioactive secondary metabolites in the sample at 

extreme pressure. The total phenolic content of the 

extracted solvent crude extracts varied among 

themselves. This may be due to the efficiency of the 

polarity of the solvent used and sequential extraction 

obviously offers previous solvent extract more than 

the following solvent. Among the solvents used in 

this study, the ethyl acetate crude extract showed 

maximum phenolic contents than the methanolic 

extract. The extracted solvent crude samples were 

subjected to phytochemical screening for alkaloids, 

tannin, Saponin, cardiac glycosides, flavonoids and 

terpenoids. The presence of these phyto-constituents 

indirectly revealed the bioactive secondary 

metabolites profile of the sample. Algal sample is 

known to possess these phytochemicals and depends 

upon the solvents used for the extraction may 

determine the phyto-constituents.    

Sargassum wightii crude extract obtained from 

ethyl acetate and methanol were tested against four 

human bacterial pathogens viz., Staphylococcus 

aureus, Klebsiella pneumoniae, Pseudomonas 

aeruginosa and Escherichia coli and one fungal 

pathogens Candida albicans. Both the solvent crude 

extracts showed antimicrobial activity against tested 

human pathogens with varied zones of inhibition. The 

antimicrobial activity was concentration dependant, 

where increasing the concentration showed increased 

zone of inhibition. The red seaweed Gracillaria 

edulis and green seaweed Enteromorpha flexousa 

showed strong antibacterial activity against 

Klebsiella aerogenes at 60 μg/disc concentration. The 

effectiveness of extraction methods highlight that 

methanol extraction yields the highest antimicrobial 

activity compare to the other solvents (Abirami and 

Kowsalya, 2011). In contradiction, our results 

showed maximum activity from ethyl acetate than 

methanol extract. This activity was due to the 

sequential extraction first with ethyl acetate followed 

by methanol. The effect of solvent crude extract on 

the proliferation of Vero cells was assessed by neutral 

dye uptake method. Various fold of serially diluted 

solvent crude extracts showed cytotoxic 
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concentration50 (CC50) at 750 and 500 g/mL of ethyl 

acetate and methanol extract, respectively. Antiviral 

activity of solvent crude extract against HSV-1 

showed significant reduction of virus on Vero cells. 

Among the solvent crude tested, the ethyl acetate 

showed effective IC50 against HSV-1 at the 

concentration of 300 g/mL, while methanol extract 

showed 500 g/mL. The reduction of HSV in the 

tested samples is due to the narrow action against 

HSV-1 than the Vero cells.  

Brown algae, which have a high concentration 

of phlorotannins and other compounds, have been 

reported to possess anti-HIV and HSV activity (Singh 

and Bharate, 2006). The biological activity such as 

antibacterial, antifungal and antiviral activities 

revealed that, the ethyl acetate crude extract showed 

higher antimicrobial activities than the methanol 

extract. The solvent ethyl acetate showed presence of 

terpenoids, cardiac glycosides and flavanoid type of 

metabolites in their constituents. Secondary 

metabolites from seaweed solvent crude extraction 

was done using silica gel (100–200 mesh) column 

chromatography and fractionated using chloroform 

and methanol as eluting solvent system in gradient 

passion. Column fractionated metabolites known to 

be purified form and the single band is responsible 

for a metabolite in the TLC analyzed fractions. 

Among the fractions, the EF1 showed single 

prominent band in the TLC and also showed 

antibacterial activity which was chosen for further 

study. Based on electron ionization (EI) mass 

spectrum showed fragmented pattern at different m/z 

values with intensities could enabled the software to 

determine the nearest matches in the database of 

NIST Electron ionization (EI) mass spectral library 

which contains 243, 893 carefully evaluated spectra 

of 212, 961 unique compounds, with identifications, 

nearly all with chemical structures. Mass spectral 

library search based on the mass spectral 

fragmentation pattern gave the first hit with highest 

score is Octyl butyl phthalate and its IUPAC name 1, 

2-Benzenedicarboxylic acid, 1-butyl 2-octyl ester. 

The purified octyl butyl phthalate was analyzed for 

the CC50 against Vero cells and it was observed as 

400 g/mL whilst its mother extract showed 750 

g/mL concentration. On the other hand, the antiviral 

activity neutral dye uptake assay revealed that tested 

concentration for IC50 was showed as 250 g/mL. It 

was observed that, the antiviral activity against HSV-

1 of the purified octyl butyl phthalate was dose 

dependant. The present study is clearly indicated that, 

the marine brown algae S. wightii possess strong 

antiviral activity against HSC-1 with slight cytotoxic 

activity. The column purified metabolites further 

needed spectral analytical methods to confirm its 

original identity. The present work is added the 

worthy part of this edible algae to the scientific 

world.  
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