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ABSTRACT

Fifteen seaweeds belonging to three classes ofealgere analyzed for flavonoids. All the seaweeddieti were
found as rich sources of flavonoids and it was e@rfrom 6.03 to 33.39 mg/g. Differences amondlth@noids
were apparent among the species. The Phaeophycembens were observed with higher content of (vighrainge
20.72-32.89mg/g and mean of 26.80) flavonoids th@nChlorophyceae and Rhodophyceae. Among teerfif

species analyzed, Enteromorpha compressa(33.39magid) Padina tetrastromatica(32.89mg/g) have higher
content.
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INTRODUCTION

Seaweeds are used for various purposes such asRbadmaceutical industry and in agriculture. Bleids are
largest group of polyphenolic compounds and arenknto contain a broad spectrum of chemicals antbbical
activities including antioxidant and free radicalagenging properties [3]. They are remarkable grofiplant
metabolites. Flavonoids posses 15 carbon atom,bewnzene rings joined by a linear three carboiinchahey

serve a variety of important functions in all pk&nt Gene sequence and protein location may be ifunscof
flavonoids in plants.

Flavonoids are perhaps best known to enhance teetebf ascorbic acid. They are also known feirtability to

protect the vascular system. Plants and flowershgér colours from flavonoids. The plants richesflavonoids
are those coloured dark green and rich in chlorbphyhey serve as signal for pollinators. Theyuee the
palatability of plants or cause the herbivores &ted the plants. Together with carotenes, flavdsi@re also

responsible for colours of fruits, vegetables aatbh. They serve anticarcinogenic and cardioprietétinction in
humans.

Literature on flavonoid content of seaweeds wascscgb,7-9]. The objective of this study was talgse the total
flavonoids of seaweeds for their use in food, hurhealth. To understand their role in plant physigl and also
flavonoids are indispensable markers for chaemai@xaic purpose.
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MATERIALSAND METHODS

Fifteen seaweeds were collected from Visakhapatr@est from February to June 2008 during the low fidriod.
The seaweeds were brought to the laboratory, wasteedughly with fresh water and cleaned careftdlyemove
the extraneous matter. They were shade dried, @addand used for analysis.

The total flavonoids were determined accordinghtrethod of [6]. These were extracted using samgnaterial
of the sample with ten times the volume of 80% mttha Centrifuged and the supernatant was evapbriate
dryness. The residue was dissolved in 5 ml oflididtwater. 1 ml of the Plant extract was takerta 10 ml of
volumetric flask containing 4 ml of distilled wateifo the above mixture 0.3 ml of 5% NalNeas added. After 5
minutes 0.3ml of 10% of AlGlwas added. At the next minute 2 ml of 1M NaOH wedded and the total volume
was made up to 10 ml with distilled water. Theusioh was mixed well and the absorbance was medsatrdé15
nm by Spectrophotometer. The samples were extrastd analysed in triplicate. Quercetin was usedtandard
and the equivalents were determined from a stanctamdentration curve and expressed as mg/g dryhiveigthe
Seaweed.

Statistical analysis
All analysis was run in triplicate and was exprelsas Mean, + Standard deviation. Data were andlyseng one
way analysis of variance. ANOVA calculated showesignificant difference, which was significantalP = 0.05.

RESULTSAND DISCUSSION

The distribution of flavonoids in the fifteen spesiof seaweeds, collected from Visakhapatham ecestnalysed.
Of these fifteen species, 6 belong to Chlorophyc@atw Phaeophyceae and 7 to Rhodophyceae. Matlyeof
species were analysed for the first time for flavids i.e., Chaetomorpha antennina, Chaetomorpha torta,
Spongomorpha indica, Bryocladia thwaitesii, Cenémas clavulatum, Hypnea valentiae, and Pterocladia
heteroplatos Higher content of flavonoids were observed Irtted species analysed and it was varied from &03
33.39 mg/g. The range and mean values of flavenfmddifferent classes of algae was presentecalieTl. The
range and mean was high in Phaeophyceae than theofityceae and Rhodophyceae. Among the Chloregateyc
the range was varied from 8.43 to 33.39 mg/g withean value of 19.24 mg/g. In Phaeophyceace thgerearied
between 20.72 to 32.89 mg/g with a mean of 26.8@m4nd among the Rhodophyceae the range varged &.03

to 20.91 mg/g and the mean value was 12.12 mgfghdd content of flavonoids in seaweeds were atpomnted
from other places [1,4&8]. The highest polyphena@dmncentration in brown seaweeds was reported pyTfiese
reports were also in agreement with the presedirfgs.

Table 1. Range and mean values of flavonoidsin some seaweeds mg/g dry weight

Class Range mean SD
Chlorophyceagl 8.43-33.39 19.24 +1[71
Phaeophyceag 20.72-32.89 26|80 +4.35
Rhodophyceag 6.03—20.91 12.12 +1]05

The variation in distribution of total flavonoids fifteen seaweeds was shown in Fig.1. Differenoeffavonoid
content were apparent among the species. Thenftéd® content was highest Enteromorpha compressaith
33.39 mg/g andPadina tetrastromaticavith 32.89 mg/g. It was also high @haetomorpha antenninaith 29.73
mg/g andC. torta with 24.49 mg/g. IrGracilaria corticatait was 20.91 mg/g and iBargassum vulgaré was
20.72 mg/g. A medium level of flavonoid contentsaabserved in the following three species. Bhyocladia
thwaitesiiit was 16.39 mg/g, iGrateloupia lithophilal5.85 mg/g and iSpongomorpha indical1.01 mg/g. In the
following four speciesRterocladia heteroplatos, Hypnea valentiae, Ulvaciata and Caulerpa sertularioidethe
content was observed from 9.85 to 8.43 mg/g. Dieest content was observed@entroceras clavulatunwith
7.11mg/g andzelidium pusillumwith 6.03 mg/g. The plants rich in flavonoids #inese coloured dark green and
rich in chlorophyll. The flavonoid contenf Ulva lactucaandSargassum whitii5] andEnteromorpha spirulingl]
was found relatively lower than the present speciHse reason may be due to variation in specessan or other
geographical conditions.
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Fig.1. Variationsin flavonoids content of some seaweeds
CONCLUSION

In conclusion, we noticed among the species andly¥®meophyceae members were observed higher caftent
flavonoids and seven species were analysed fofirstdime for the flavonoids. These findings maad to useful
evaluation of flavonoids from marine plant resosrediich are used in treatment of multiple diseagegories such
as cardiovascular, ulcers, viruses, inflammaticgteaporosis, diarrhea and arthritis. Caulerperigomm Caulerpa
racemosavar.cylindraceashows its bioactivity against Cancer. More redearc biological activity of flavonoids is

desirable in future.
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