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ABSTRACT

The edible seaweed, Sargassum wightii, was investigated for its antidiabetic potential through in vitro enzyme inhibitory
assays. Among the various extracts, extracts of petroleum ether and Syl ethyl acetate. wightii showed significant
inhibitory effects against a-amylase. Methanol extract for S. wightii showed very high inhibition against dipeptidyl
peptidase and moderate antioxidant activity was observed in the release of acetone S. wightii. Similarly, the hexyen
extract of S. polycystum showed very high inhibition against a-amylase and S-extract methanol. polycystum inhibition
significantly against a-glucosidase as well. The antioxidant activity was negative. Exit was investigated with in vitro
cytotoxicity, DNA fragmentation in macrophages and hemolytic activity against erythrocytes, but no significant toxicity
was detected by any of the extracts. Gas chromatography — mass spectrometry reveals the presence of antidiabetic
compound fucosterol and other major bioactive compounds, providing insight into the antidiabetic and antioxidant
properties of this compound. This study revealed possible mechanisms of antidiabetic in vitro action, and these two
marine plants may have antidiabetic action in vivo. Seaweed, that is, the great scaweed, comprises a group of
photosynthetic plants, which it is believed that evolution did not extend to the earth's vegetation. in general, the
morphology of algae is much simpler than that of plant plants. There is a limited variety of functional cells and, indeed,
many known unicellular algae are scientifically related to marine plants. To date as algae metabolism has been studied, it
appears to be similar in many ways to earthy plants, although the final metabolic product may be different.
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Introduction

The most accessible marine resource in the coastal zone is marine macroalgae, which has the potential to be an
important source of biological compounds. The relevance of algae in the pharmaceutical industry is widely known across
the world, and great attempts have been made to extract chemicals from algae. There are numerous reports from
throughout the globe on the therapeutic use of seaweeds belonging to the Phacophyceae, Rhodophyceae, and
Chlorophyceae families. Many parts of the world, particularly India, rely on marine macroalgae for both ecological and
commercial reasons. Algae are a kind of plant that includes seaweeds. Seaweeds are divided into three groups based on
their nutritional and chemical composition: Rhodophyta (red algae), Phaecophyta (brown algae), and Chlorophyta (green
algae).

Their usage as food in India is quite restricted. Protein, minerals, dietary fibres, vitamins, vital amino acids, and
essential fatty acids are all found in seaweeds. Furthermore, seaweeds may include bioactive chemicals that have anti-
diabetic activities. Because they contain carotenoids, dietary fibres, proteins, vital fatty acids, vitamins, and minerals, they
have been utilised as food in India for millennia. They are the most nutrient-dense and vitamin-dense foods on the planet.
They're also one of nature's most abundant sources of vegetable protein, with a wide range of carotenes, chlorophyll,
enzymes, amino acids, and fibre.In the pharmaceutical sector, several algae species have been utilised to extract
phycocolloids (algin, carrageenan, and agar) and as a source of medicinal compounds. Marine algae are mostly used for
the industrial manufacturing of phycocolloids like agar-agar, alginate, and carrageenan, rather than for health reasons.
They might be a source of bioactive metabolites for medication development in the pharmaceutical sector. Secondary
metabolites found in seaweeds, such as alkaloids, phenols, flavonoids, saponins, steroids, and related active metabolites,
have significant medical potential and have been widely exploited in the medicine and pharmaceutical industries.
Seaweeds are thought to be a source of bioactive chemicals since they may create a wide range of secondary metabolites
with a wide range of biological activity.

Brown, red, and green algae have been shown to have compounds having antioxidant, antiviral, antifungal, and
antibacterial properties. Amino acids, terpenoids, phlorotannins, steroid hormones, phenolic chemicals, halogenated
ketones, alkanes, and cyclic polysulphides are all found in algae. The phenolic chemical phlorotannins is one of brown
algae's bioactive metabolites. Antifouling, antioxidant, and anti-plasmin inhibitor are all functions of phlorotannins in the
environment. They're a good source of bioactive natural compounds. Seaweed secondary metabolites have a wide range
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of bioactivity, from neuroactive in humans to algicidal, nematicidal, insecticidal, and ichthyotoxic in lower animals.
Steroids are thought to be a biosynthetic precursor for cardenolides in plants, and they may act as an intermediary in the
production of downstream secondary natural products.Marine algae have been demonstrated to be an excellent source of
non-toxic, unsaponifiable sterols with therapeutic significance. The antioxidant content of marine algae is thought to be
rather high. Some pigments (e.g. fucoxanthin, astaxanthin, carotenoid) and polyphenols (e.g. phenolic acid, flavonoid,
tannins) were found as possible antioxidant chemicals. Marine algae are a significant source of bioactive chemicals with a
wide range of biological activity. Their value as a source of new bioactive molecules has recently increased, and
researchers have shown that compounds derived from marine algae have a wide range of biological activity.

2. MATERIALSANDMETHODS:

Phytochemicalanalysisofdifferentsolventextracts:-

The phytochemical analysis of methanol, acetone and aqueous extract from selectedalgae were screened for the
presence or absence of active secondary metabolites such
asSaponin,Terpenoid, Tannin,Steroid,Glycoside,Alkaloid,Flavonoid,Phlobatannin, AnthraquinoneandPhenol.Generalreacti
onintheseanalysisrevealedthepresenceorabsence of the compounds in the plant extracts in following procedures. The
qualitativephytochemicalsoftheextractsweredeterminedasreportedbyAiyelaagbeandOsamudiamen(2009),Egwaikhideetal.
2007)andMariitaetal.(2010).

EstimationofphenolbySadasivam andManickam, (1992), Flavonoiddeterminationbythemethodof BohmandKocipai-

Abyazan(1994), Antioxidantassay = DPPH(mensor at 2001 ), Estimationof carbohydratebyDubois(1956),

chlorophyllbyArnon, (1949), proteinbyLowry(1951) and antidiabetic assay o-amylasetest
K.Suthindhiran&M.A.Jayasri(2015)

A total number of 38 marine macroalgae were collected from the kovalam coastal areain chennai cityduring the
study period.macroalgae were selected for phytochemical andbiochemical studies. Then the collected algae were washed
thoroughly with seawater toremove extrancous materials and brought to the laboratory in plastic bags containing water
toprevent evaporation. The cleaned fresh materials were cut into small pieces and spread onblottingpaper
toremoveexcesswater.

PREPARATIONOFTHEEXTRACTION:-

The fresh materials were dried in the shade, and the dried materials were pulverised to get coarse powder. Separately,
the coarse powdered material was extracted with methanol, distilled water, and acetone using the Soxhlet equipment. In a
rotary evaporator, the extracts were collected and concentrated. For later usage, the concentrated extracts were kept in the
refrigerator in airtight containers.

RESULTS AND DISCUSSION

Marine algae might be a rich source of highly bioactive secondary metabolites, which could be important in the
creation of novel pharmacological drugs. Seaweeds that are medicinal and high in secondary metabolites such as
alkaloids, phenols, flavonoids, saponins, steroids, and related active metabolites have a long history of usage in the
pharmaceutical and medicine industries. The phytoconstituents of marine algae populations in various locales have
received a lot of study in recent years. For the qualitative analysis, three solvents were employed in this study: methanol,
hexyne, and water extracts of Sargassum wightii. The presence of numerous secondary metabolites in these seaweeds is
clearly demonstrated in this extract, indicating their medicinal potential.

The presence of tannin, steroid, alkaloid, flavonoid, anthraquinone, saponin, and phenol in solvent extracts
was discovered by phytochemical analysis, suggesting that they may suppress bacterial infections. Seaweeds have long
been thought to be a source of bioactive compounds, and they generate a wide range of secondary metabolites. The
phytochemical examination of Gelidiumacerosa extracts in methanol, hexyen, and water revealed the presence of
alkaloids, polysaccharides, saponins, flavonoids, and tannins.

The brown algal Sargassamwightii was found to have the highest levels of steroids in methanol, hexyen,
benzene, and chloroform extracts. The presence of steroids, phenolic groups, saponin, tannin, flavonoid, carbohydrate,
alkaloid, glycoside, and protein in the algae Sargassum wightii was discovered in this study.

All algae contain the compounds terpenoid, tannin, steroid, alkaloid, flavonoid, anthraquinone, and phenol.
Acetone and methanol were used to dissolve the most antibiotic substance. Carbohydrates are the most significant
component of metabolism because they provide energy for respiration and other metabolic activities. Rhodophycean
members had the highest carbohydrate content, followed by Phacophycean and Chlorophycean members.
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Inthepresentstudy,theChlorophyceanmembersshowedhighcarbohydratecontent than Rhodophycean and
Phaeophycean members. Maximum carbohydrate contentwas observed in sargassum wightii and the minimum
carbohydrate content was found inHypneamusciformis. The carbohydrate content of Padina tetrastromatica showed
highervaluesthantheearlierstudies. TheRhodophyceanmembersshowedhighcarbohydratecontentthanchlorophyceaeandphae
ophyceaemembers.

In this study, the maximum protein was found in Sargassum wightii and low proteincontent was recorded in

Hypneamusciformis. This finding was correlates with the studymadeonthebiochemical compositionofseaweeds.

Thesebiochemicalcharacteristicmaketheseaweedneutraceuticalinnatureandtherefore they are important as food
supplement in order to give good health and
resistdisease. Tanninshavebeenfoundtohaveantiviral,antibacterialantiparasiticeffects,anti-
inflammatory,antiulcerandantioxidantpropertyforpossibletherapeuticapplications. Tannins are known to possess general
antimicrobial and antioxidant
activities. Atlowconcentration,tanninscaninhibitthegrowthofmicroorganismsandactasanantifungal agentat
higherconcentrationbycoagulatingtheprotoplasmofthemicroorganism.The amount the tannin content was maximum in
Padina tetrastromatica and low amount inHypneamusciformis.

The phenolics are found to play a greater role in the maintenance of the human
body.Thesephenolicswhichincludephenol,tanninandflavonoidshavebeenfoundtobepresentin appreciable amount in all the
selected macroalgae. In the present study the highest totalphenolandflavonoidwasinthebrownseaweedSargassumwightii.

Screened four brown seaweeds from Tuticorin coast for their phenol content andreported highest value in Padina

tetrastromatica. Phenolic = compounds are  widely  distributedintheplantkingdomandhaveseveralbiological
activitiesincludingantioxidant properties.
Flavonoids are known as nature’s tender drug which possesses numerous

biologicalandpharmacologicalactivities.Recentreportsofantiviral,anti-fungal,antioxidant,anti-
inflammatory,antiallergenic,antithrombic,anticarcenogenic,hepatoprotectiveandcytotoxic activities of flavonoids have
generated interest in studies of flavonoid containingplants. In the present study the high amount of phenol and flavonoid
were in the brownseaweed Sargassum  wighti.The phytochemicalscreeningof seaweeds showed the
presenceofalkaloids,tannin,steroid,saponin,phlobatannin,flavonoids,phenol,anthroquinon,terpenoid,glycosides ~ in  all
seaweed samples tested. The present investigation brings outadequate data on the phytochemical composition,
photosynthetic pigments and antibacterialpotential of three  seaweed  extract for  synthesis novel
antibiotic.Thus these seaweeds could be collected and utilized effectively in product preparation
forthebeneficialofmankind.Furtherresearchstudiescarriedoutontheotherspeciesofseaweeds from the same habitat in order
to provide complete data on the nutritive andantimicrobialpotentialofthesealgae.

PHYTOCHEMICALANALYSIS:-
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ANTIOXIDANTEASSAY:-

| a—

Share from A71

ANTIDIABETICACTIVITY:-
Sargassumwightii:-

The different solvents extract from Sargassum wightii revealed the presence of tannin,steroid, alkaloid, phenol,

flavonoid, terpenoid and the compounds phlobatannin,
saponin,glycosideweregivennegativeresult.Alkaloid, tanninandphenolwerepresentinallthethree  solvent extracts. The
positive results were observed for tannin, alkaloid,
anthraquinone,phenol,flavonoidinacetoneextract. Thecompoundssteroids,phlobatannin,saponin,glycoside, terpenoid were
not observed in acetone extract. The methanol extract showed

thepresenceoftannin,steroid,alkaloid,phenol,flavonoidandterpenoid. Thecompoundsphlobatannin,saponin, anthraquinone,
glycoside were given negative results. The aqueousextract shows the presence of tannin, alkaloid, phenol, anthroquinon
and the compounds likesteroid,saponin,glycoside,phlobatanninandterpenoidwereabsent
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Phytochemical screeningofdifferentTable:-

SL.No Name ofthecompound Methanol Hexyne Water
1 Alkaloid (wagner'stest) + + +
2 Carbohydrate(Fehling'stest) + + 4
3 Glycoside(Borntrage'stest) _ + B
4 Saponin (Fometest) + . +
5 Proteins(Biurettest _ + 4
6 Aminoacid (Ninhydrin test) _ _ +
7 phenol(Ferricchloridetest) + + +
8 TerpenoidTest + + 4
9 SteroidsTest + + +

Note:+present -absent
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ANTIOXIDANTASSAY:

The free radical scavenging activity of seaweed extracts was measured according to themethod. In brief, 100 ul of a
methanolic solution of 1,1-diphenyl-2-picrylhydrazyl (DPPH;HiMedia, Mumbai,India) was added to test samples of
various  concentrations(20—100ug/ml).Sampleswereincubatedinthedarkfor20minandreductionofDPPHconcentration(20—
100pg/ml). Samples were incubated in the dark for 20 min and reductionof DPPHconcentrationwas
measuredat5 1 7nminanultraviolet(UV)—visiblespectrophotometer.

Antioxidantassay (DPPH):-

Concentration(mg/ml)
s.no ODvalue A.A%
1 Control 0 0.968
2 20ul 9.504 0.876
3 4oul 20.24 0.772
4 60l 26.65 0.710
S 30ul 32.02 0.658
6 100ul 39.56 0.585

ANTIDIABETICACTIVITY:
a-amylasetest:-

Algae sample was taken in various concentration at 20,40ul,601,80ul, 100ul andcontrol in test tubes 250ul of
a-amylase is added in each in each test tubes and mixed.eachtest tubes was incubated at room temperature.then 500ul of
starch was added and incubatedfor 3 minutes at room temprature. 500ul of DNS was added and kept at water bath
at50degreeC forSmimutes.theAntidiabeticactivitywasreadat540nminUv.spec..

Antidiabeticactivity:-

s.no Concemtration(mg/ml) AntidiabeticActivity %
OD value

1 control 0.169 0

2 20ul 0.176 4.142

3 4ol 0.188 11.24

4 60u1 0.189 11.83

S 30ul 0.210 24.26

6 100ul 0.262 55.02

CONCLUSION

From the result it can be concluded that thesolvent extracts of Sargassum wightii showedthe presence of number of
metabolities. Padina tetrastromatica examined rich sources ofphytochemicals particularly flavonoids,tannins, alkaloids,
phenol which can be isolated andfurtherscreenedfordifferentkinds of
biologicalactivities,dependingontheirreportedtherapeuticuses. Theactivemetabolitesareofgreatmedicinalvalueandhavebeene
xtensivelyusedinthedrugandpharmaceuticalindustry. Thusthepresentstudiesonphytochemical —analysis can help the
manufacturers for identification and selection of rawmaterials for drugproduction.
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