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ABSTRACT

The aim of the present paper is to evaluate the phytochemicals, the antioxidant activity of marine algae Gracilaria
corticata (G. corticata) and Spirulina platensis (S. platensis). The phytochemicals present in the selected marine
algae G. corticata and S. platensis were screened and their antioxidant activities were tested. The marine algae was
collected, shade dried, powdered and extracted with methanol. The presence of a variety of chemical constituents,
such as saponins, phenols, glycosides, flavonoids and alkal oids were analyzed in these marine algae by TLC and
HPLC method. Their antioxidant activities were studied by Fentons method and DPPH assay. Phytochemical
screening showed the presence of active molecules. The selected algae is having antioxidant potential. From the
study, it is clear that these G. corticata and S. platensis are the prospective sources of bioactive compounds.
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INTRODUCTION

Algae is a mixed group of plants with an extendossil history. They are rich in many moleculeslilerpenoids,
phlorotannins, alkane’s steroids, amino acids, pherrompounds, halogenated ketones and cyclicspibpides
[1&2]. Marine algae is bright to make a prodigiousriety of secondary metabolites with a wide-raggif

biological actions because they have bioactive aamgs.

Antioxidants are molecules, capable of inhibitifige toxidation of molecules and protect the envirommeree

radicals are produced mainly by oxidation reactiand, thereby these radicals can establish chattiom. Because
of these reactions in a cell, it gets damaged amally leads to death. Antioxidants cause theseauseces of
reactions by eradicating free radical intermediates reduce further oxidation reactions. Antioxidaso the above
said by being oxidized themselves. So, antioxidamtsacting often as dropping agents like ascabid, thiols or

polyphenols [3]. They are extensively used as idigrgs in nutritional supplements and have beemaxad for the

avoidance of diseases like coronary heart diseaseer and even for altitude sickness.

Brown, red and green algae are rich in moleculi#s antiviral, antioxidant, antifungal and antinobial activities

[4]. Because of its great nutritional vali& platensis has been used since olden times as a resourced{5p It is
prospered in nutrients like minerals, protein, oarates, vitamins and)¢linolenic acid. In recent years, it is
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getting more and more consideration, not only owimgts food value, but also for the progress @earch of its
potential pharmaceuticals [6Fkracilaria is used as a foodstuff in Japan, Hawai and Philgi It is called ogonori
or ogo in Japanese cuisine, gslaman or guraman in Philippines [7]. The present research work wksped to
examine the bioactive compounds and antioxidainigcof G. corticata and S platensis marine algae extracts.

EXPERIMENTAL SECTION

A. Collection of Gracilaria corticata and Spirulina platensis
Gracilaria corticata and irulina platensis were collected from the coastal area of New Harpduticorin coast
and Gulf of Mannar, Tamilnadu, India. They weredias the experimental algae to their biodiversiy [

B. Collection of Marine Algae

Two dominant marine macroalgae suctGasorticata and S platensis were collected at a depth of 50-100 cm from
Tuticorin new harbor coast, Gulf of Mannar durigson (October-January 2010). To remove epiphgdsijs and
other marine organism, collected samples were vaglith tap water systematically, then dehydratethwissue
paper and stored at -20°C till further analysis [9]

C. Extraction

The collected samples were shade dried and théedniito fine powder using pulverizer. The extraotivas done
by soxhlet apparatus (Methanol as solvent). Theaetd were evaporated to total dryness by vacustiildiion and

preserved in refrigerator at 4°C for further anayfd0]. The extracted Marine algdgracilaria corticata and

Spirulina platensis were used for the study of bioactive compoundspdratmacological studies.

D. Phytochemical studies of selected marine algae

Development of TLC Plate

The presence of active secondary metabolites ofStheorticata and S. platensis were qualitatively analyzed by
TLC. The solid phase of silica gel was kept back@d° C for 20 minutes in hot air oven. Silica p@wvdvas
blended thoroughly by petroleum ether and madéuayys20 cmx 20 cm TLC glass plates were enclosed by slurry
and dried air. Then, the plates were held in resback for 1 hour at 72°C in hot air oven. Usingikary tube,
condensed filtrate was spotted on the plate. Thersie spots were divided using various solvent ¢oations as
mobile phase based on the phytocompounds [11&12].

Separation of Alkaloids

The powdered marine algaerdgilaria corticata and Sirulina platensis were wetted by a partially diluted
ammonium hydroxide and lixiviated with Ethyl acetat room temperature for 24 hours. From the aeilfiltrate,
the organic part was separated and then with amumohidroxide (pH 11-12) basified. Then, it is remdwith
chloroform (3x) and reduced by evaporation. Thepevated material was used for chromatography. Uaisglvent
combination of chloroform and methanol (15:1), &kc spots was separated. After spraying with Dnageff's
reagent under Ultra Violet (254nm) and visible tifil], colour and hRf of alkaloids divided werealyzed.

Separation of Flavonoids

The powdered marine algae of the selected medioiaaine algae was treated with 10 ml methanol dewhoth

for 5 min at 60°C. The filtrate was allowed to cende by desertion. Combination of water and etlogltade
(10:2ml) was blended to filter the extracts. Forochatography, the ethyl acetate part retained aed.uJsing the
chloroform and methanol (19:1) solvent combinatiba flavonoid spots were separated. Under Ultravibght

(254m), hRf and colour of these spots were docuetkfitl].

Separation of glycosides

The powdered marine algae of the selected margealvas extracted with 70% Ethyl alcohol on a yosdraker
(180 thaws/min) for 10 hours, 70% lead acetate imelsided further to filtrate and centrifuged at BaG@m/10min.
Further, supernatant was centrifuged by includir@y®Sodium bi carbonate at 10,000 rmp/10 min. Emeaining
supernatants were dried up, re-dissolved in chtmnofand recycled for chromatography. The glycosidese
divided by the help of Ethyl acetate: Water: Methla(80:10:10) solvent combination. By observing end
Ultraviolet (UV 254nm) light, colour and hRf of tlspots were documented [12].
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Separation of phenols

The powdered marine algae of the selected marigaealvere lixiviated using methanol on rotator shgqik&0
thaws/min) for 24 hours. For chromatography, trauced filtrate was cast off. Chloroform and methg@@:0.3)
solvent combination was used for split-up of phendlfter scattering the plates with Folin-Ciocalteneagents
which is heated for 10 minutes at 80°C, the hRf esidur of phenols were documented in visible lig].

Separation of Saponins

The powdered marine algae was treated for 10 nmsnwith 10 ml 70% Ethyl alcohol by reflux in. Thdtfate was
thickened, added by saturating n-butanol for emnieht and mixed carefully. The butanol portion weserved and
applied for chromatography. Chloroform: Glacial tacecid: Methanol: water (64:34:12:8) solvent mig was
used and the spoons were divided, then hRf anducaibthese were documented by exposing Chromatodgoa
iodine vapors [11].

High performanceliquid chromatography (HPLC)
It was analyzed for selected marine algae extragtsSchimedzu spectrum HPLC-530 available in tleeasch
center, ANJAC, Sivakasi. The results were recorded.

E. Antioxidant propertiesof G. corticata and S. platensis

Antioxidant activity by Fentons reagent method

The antioxidant activity of methanolic extracts &f corticata and S, platensis were determined by the Fentons
method [13].

Freeradical scavenging activity of DPPH method
The antioxidant activity for methanolic cuttings ®f corticata andS. platensis were separated by the TLC method
for the selected marine algae were determined [13].

Add 5Qul of methanolic extract of marine algae (L@0ml) with every reaction and mixed with 1 ml oflthm
DPPH in methanol and 50mm Tris HCL buffer (450of pH 7.4. Then, 50 of methanol was used as the
experimental control. The tubes were incubatedatnrtemperature for 30 minutes. After 30 minuths,reduction
in the number of DPPH free radicals was measuréd &tm.

RESULTSAND DISCUSSION

To evaluate the antimicrobial and antioxidant props of dried extracts, secondary metabolites veargied out
using various solvents. The algae extract&iacilaria corticata and Sirulina platensis leaves were tested for the
presence of alkaloids, flavonoids, phenols, glydesj and saponins using thin layer chromatograpblnique
(Table 1). In TLC, specific solvent systems wereduso separate the specific compounds. Fig. 1 shoegLC
profile of the phytocompounds presen@racilaria cortica and Spirulina platensis.

Table1: TLC profile of Gracilaria corticata and Spirulina platensis

Name of the secondary metabolic compounds  Rf value of the Gracilaria corticata  Rf value of the Spirulina platensis

Alkaloids 0.5040.03 0.35+0.02
Flavonoids 0.53+0.02 0.80+0.02
Glycosides 0.90+0.01 0.81+0.01
Phenols 0.7040.01 0.55+0.03
Saponins 0.90+0.03 0.65+0.02

The alkaloids were separated as spots at the Bé & 0.50+0.03 folracilaria corticata marine algae, flavonoids
Rf value 0.531£0.02, 0.90+0.01 for glycosides, 0J.0t for phenols and 0.90+0.03 for saponins. Sitgilahe
alkaloids were separated fragpirulina platensis and the Rf value 0.35+0.02, flavonoids Rf value W&&0+0.02,
0.81+0.01 for glycosides, 0.55+0.03 for phenols @rgb+0.02 for saponins and the results were téddild he TLC
profile of secondary metabolites, alkaloids weranfd to be most abundant one @nacilaria corticata extracts
while flavonoids to be low iGracilaria corticata. In Spirulina platensis, flavonoids were high and alkaloids were
found to be low.

314



B. Dheebaet al J. Chem. Pharm. Res., 2014, 6(11):312-318

GC SP GC SP GC SP
a - Alkaloids b - Flavonoids c - Glycosides

GC SP
d - Phenols

GC SP
e - Saponins

GC - Gracilaria corticata SP - Spirulina platensis

Fig. 1: TLC profile of the phytocompoundsin Gracilaria cortica and Spirulina platensis
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Fig. 2. HPLC analysis of Gracilaria corticata methanol extract

At 254 mm of wavelength, the qualitative HPLC maradgae extract report was studied. Moreover, taephess
of its peaks, Rt min, percent area, suitable baseaind heights were documented. The marine aByaeilaria
corticata has a single main peak at 1.907 retention time in mathaxtract andSpirulina platensis has two major
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peaks at 1.907 and 2.160 retention time in the amethextract (Fig. 2&3). The HPLC studies confirmi
bioactive compounds presenting in the sample.
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Fig. 3: HPLC analysis of Spirulina platensis methanol extract
It was found that the values such as 0.486 and50(8%@) for Gracilaria corticata and Spirulina platensis,
respectively. This showed that they are of lowdues than the standard. It was indicated that Hughextracts of

Gracilaria corticata and Spirulina platensis have better antioxidant activity and the obsenesliits were tabulated
(Table 2).

Table 2: Antioxidant activity from Gracilaria corticata and Spirulina platensis by Fenton reagent method

Sample Concentration  Gracilaria corticata  Spirulina platensis
Standard 0.5ml 1.05ml 1.05ml
Tes 0.5ml 0.250m 0.250m
Algae extracts control - 0.663 0.790
Algae extract - 0.375(50%) 0.486(94.4%)

Percentage values are given in parenthesis.

The DPPH assay is the furthermost widely functideahnique for viewing natural product’s antioxita@ativity
since they can provide accommodation for a lot ofleis in a given period of time and spot ingredigattive) at
low concentrations. The declining absorbance of Bdicals was mainly due to occurrence of an aidant and
are because of hunting of radical by hydrogen dmumon. The methanolic excerpts GFacilaria corticata and
Soirulina platensis showed DPPH radical scavenging activity by a strpogitive correlation in a concentration
reliant manner, with standard vitamin E, whereashlank (dimethyl sulfoxide) short of marine algaéracts did
not display any response (Table 3). Similar to &est DPPH also showed a decrease in the absorglae with
the increase in marine algae extract concentrdtiom 150 to 190l compared with the test control 1.93. This
indicated that the marine algae extract showeabatttioxidant activity.

Table 3: Antioxidant activity of marine algae extractsby freeradical scavenging activity by DPPH method

Marine algae extr acts of various concentrations (ul)

Name of themarinealgae  Test control

150 160 170 180 190
Gracilaria corticata 0.57 (70.4%) 0.65 (66.3%) 0.73(62.1%) 0.86 (55.4%0).89 (53.8%)
Spirulina platensis 1.93 0.68 (64.7%) 0.72 (62.6%) 0.86 (53.8%) 0.90 (53.3%).93 (51.8%)

Marine organisms are potentially fertile sourcegextfemely bioactive secondary metabolites thathindymbolize
functional leads in the development of novel pharentical compounds [14].

Phytochemical screening dfaulerpa racemosa exposed the presence of alkaloids, phenolics,ofleds and

steroidg[15]. Many bioactive and pharmacologically impottaompounds such as alginate, carrageen and agar as
phycocolloids have been obtained from marine aggakused in medicine and pharmacy [16].
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At p<0.05, the contents of total phenolic of dehydrateethanolic extracts were considerably differend &h
elongata showed maximum phenolic content at 151.3+0.03 md=gAof marine algae excerpt and as well had
utmost DPPH scavenging activity by a 50% inhibit{&C50) level at 0.125+0.001g/ml of excerptH. elongata
also reported to have the maximum flavonoid anditanontents of 42.5+0.02 mg QE/g and 38.34+0.05C&¢g,
respectively. The existence of any substances werlain antioxidant or free radical hunter may piotiee body
from the consequences of oxidative strain. Thuipxidants take part in the protection of cells iaghoxidative
strain was caused by reactive species [13&17].€aufiew molecules have been recognized in exteagtivalent to
various carotenoids formerly known 8platensis microalgae along with numerous degradation produaisther,
few phenolic compound structures, possibly will deutiously recognized. The antioxidant activity exfcerpts
could be credited to several of above stated preterials [18, 19 & 20].

t

The preliminary phytochemical analysis biva fasciata concluded that this alga is a beneficial one far
biological activity due to the presence of extrastpbhemical. In the DPPH scavenging assay, it skohigh
antioxidant activity when it is compared to tBkaetomorpha antennina [21].

Marine algae is one of the chief marine living rieses and they are an outstanding source of maamiris as well
as minerals like Ca, P, Na and K. Marine algaeitinnal fibers execute a diverse array of functisush as
antioxidant, anticoagulant, antimutagenic, antitumio., [22]. There are reports that marine algae wese alrich
source of antioxidant compounds [23]. Antioxidactivdaty was determined by free radical scavengiD@PH) and
inhibition of lipid peroxidation in Sargassum dentifolium, Jania corniculata & Laurencia papillosa.
Dichloromethane extract of each algal species kshedol better antioxidant activities than the etiaxtract [24].
Quite a few studies have done for the antioxidatividy of natural products of freshwater and maraigae [25, 26,
27 & 28]. Several studies have focused on physioldgqualities of some valuable antiviral or antdant
compounds in blue green alg&pirulina [29]. S platensis or its extracts show therapeutic ability, such as
preventing the incidence of cancers, stimulate imenunological system, diminish the nephrotoxicity o
pharmaceuticals, lessen blood cholesterol levelsnarious metals and offer defense against the gamgautcome
of radiation [30].

After supplementation of@rulina for 40 days (along with mercuric chloride, in oligd, 800mg/kg body weight
orally) lead to in reduced LPO level, serum gluttemaxaloacetate and serum glutamate pyruvate trainaae
doings all along rise in liver reduced glutathiofi&e antioxidant enzymes actions such as superaligiautase,
glutathione-S-transferase and catalase were camtlyrreverted to close normalcy I8pirulina supply to mice
(mercuric chloride intoxicated). The outcome reedathatSpirulina treatment augmented clearly the antioxidants
protection mechanism, brought toxicity in mercwidoride and delivers proof that it might requieenedial part in
free radical mediated diseases [31] and arthB@3.[

CONCLUSION

The present study revealed that the selected maliy@eGracilaria corticata and Spirulina platensis were the best
source of bioactive compounds. They showed theeppss of various phytochemicals. The investigatidn o
antioxidant activities showed that they containepbtantioxidants. Thus, these marine algae and Hieactive
compounds may be utilized for the development tdinah antioxidants.
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