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ABSTRACT

The Phenolic and Flavonoids are bioactive compounds which exhibit several biological effects such as anti-
inflammatory, anti-hepatotoxic and anti-ulcer actions. In the present study total phenolic and flavonoid content
was estimated in the gonads of sea urchin Stomopneustes variolaris collected from Arokiyapuram, Kanyakumari
dt. (Tamilnadu, India). Seaweeds collected from the feeding grounds of S. variolaris were also analyzed for total
phenolic and flavonoid content. The total phenolic and flavonoid content of the gonad was 59.3£3.4 and 18+1.3
mg/100 g tissue respectively. In seaweeds, phenolic content was ranged from 12.5+2.1 (Chaetomorpha media)
to 16.4+2.1 mg GAE/100 g (Stoechospermum marginatum). Total flavonoid content in Sargassum wightii,
Stoechospermum marginatum (Brown algae), Gracilaria corticata, G. verrucosa (Red algae), Chaetomorpha
media, Enteromorpha compressa, Ulva lactuca (Green algae) were 4.1£1.2, 4.3+£1.0, 3.7£1.4, 4.1£0.5, 3.2+ 1.1,
4.0+ 0.4 and 4.0+ 0.5 mg RE/100 g respectively.
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1. INTRODUCTION occupies the habitats in close proximity to the rich
algal growth.

Sea urchins belong to phylum echinoderm which also

includes sea star, brittle star, sea cucumber and sand
dollars. Sea urchins have rounded shell (test), covered
by sharp spines with varied colour. In sea urchins, the
gonad is the only edible part in both males and
females and is called “Roe” regardless of sex [1].
They are herbivores grazing on attached marine plant
(Kelp) and drifted algal fragments. S. variolaris is
herbivore, feeding on a variety of sea weeds and

Flavonoids are a group of polyphenolic compounds,
which are widely distributed throughout the plant
kingdom [2]. Phenolic compounds are considered as
secondary metabolites that are synthesized by plants
during normal development. Seaweeds are major
sources for bioactive compounds since they produce
wide range of Dbiological activities such as
antibacterial, antioxidant, anticancer, anticoagulant,
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and antiviral properties [3,4]. Seaweeds are low
calorie food rich in vitamins, minerals, proteins,
polyphenols, polysaccharides and dietary fibers [5,4].

The flavonoids exhibit several biological effects such
as anti-inflammatory, anti-hepatotoxic and anti-ulcer
actions [6,7]. They have potent antioxidants and have
free radical scavenging abilities. Many have anti-
allergic, anti-viral actions and some of them provide
protection against cardiovascular mortality [8,9]. The
flavonoids were shown to inhibit the growth of
various cancer cell lines in vitro and reduce tumor
development in experimental animals [10]. They also
exhibited anti-coagulant, anti-hyperlipidic, anti-
nepritic, vasodilative effects [11] and Human
Immunodeficiency Virus (HIV) type 1 integrase
inhibition [12]. The most active area of flavonoids
research at the present time is in the possible
therapeutic contribution that flavonoids make to
human health [13]. As therapeutic potentials of
phenolics and flavonoids are higher, present study
was undertaken to estimate the total phenolic and
flavonoid content in sea urchin gonad and seaweeds
collected from its feeding grounds.

2. MATERIALS AND METHODS
2.1 Collection and Sample Preparation

The sea urchin S. variolaris was collected from
Arokiyapuram (Lat. 08°04'N; Long. 77°36'E;
Kanyakumari Dt., Tamilnadu, India). Animals with
the dominant size group of 6 - 7 cm (shell diameter)
was used for the present study. The gonad was
separated out from the shell by cracked it into two
halves along the vertical axis by cutting tool for
further analysis.

The extraction and estimation of flavonoids was done
in sea urchin gonad and sea weed (collected from the
sea urchin feeding ground such as Sargassum wightii,
Stoechospermum  marginatum  (Brown  algae),
Gracilaria corticata, G. verrucosa (red algae),
Chaetomorpha media, Enteromorpha compressa,
Ulva lactuca (Green algae).

2.2 Extraction

Total samples were extracted according to the method
followed by Hertog et al. [14,15] with slight
modification. 5 g of fresh gonad sample was
homogenized with 40 ml of 75% methanol with 2 g/
t-butyl hydroquinone using a pestle and mortar. 10 ml
of 6 M hydrochloric acid was added and carefully
mixed and refluxed at 90°C for 2 hrs. After cooling
the supernatant was filtered through whatman No.1
filter paper and transferred to a volumetric flask with
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methanol, further air was replaced with nitrogen gas
to inhibit decomposition. The extracts were kept at -
80°C until further analysis.

2.3 Estimation of Total Phenolic Content

The total phenolic content was determination by using
Folin and Ciacalteau reagents [16,17]. The sample (1
ml, diluted to 50 to 25% of original concentration
with methanol), 0.5 ml of Folin and Ciacalteau’s
phenol reagent (2.0N) and 3 ml of Na,CO; (200
mg/ml) were mixed in the given order. The mixture
was vortexed and the reaction was allowed to proceed
for 15 mins. at room temperature and absorbance was
measured at 725 nm in spectrophotometer (HITACHI
220S). Gallic acid was used as standard and the
equivalents (mg/100 g) were determined from a
standard concentration curve. Samples were analysed
in triplicate.

2.4 Estimation of Total Flavonoid Content

Total flavonoid content was determined by
Aluminium Chloride Calorimetric Assay [18]. 20 puL
of sample extract was mixed with 20 pL of 10%
aluminium chloride, 20 puL of 1 M potassium acetate
and 180 pL of distilled water and kept at room tem-
perature for 30 min. The absorbance was measured at
415 nm. A standard curve was plotted using different
concentration of mehthanolic rutin solution and the
amount of total flavonoid content was measured as
rutin equivalents (RE) in mg/100 g of sample.

3. RESULTS

In the present study the mean total phenolic content in
the gonad was recorded as 59.3+3.4 mg GAE/ 100 g
and in seaweeds, phenolic content was ranged from
12.5 £ 2.1 (Chaetomorpha media) to 16.4+ 2.1 mg
GAE/100 g (Stoechospermum marginatum) (Table 1).
Total flavonoid content of S. variolaris gonad was
18£1.3 mg (RE)/100 g tissue. In seaweed total
flavonoid content was recorded highest in S.
marginatum (4.3£1.0) and lowest in C. media
(3.2£1.1), the values are presented in Table 1.

4. DISCUSSION

Phenolic compounds in plants were found extensively
in the form of aromatic secondary metabolites and it
also exhibits various biological activities including
antioxidant properties. [19]. Polyphenolic compounds
in sea weeds (algal polyphenolics) were called as
phlorotannins  [20].  This  phlorotannins  and
fucoxanthin were found highest in brown sea weeds
[21-23]. The results of the preset study matches with



Maheshkumar and Shanmugam; UPJOZ, 41(1): 30-34, 2020

Table 1. Total phenolic and flavonoid content of seaweeds®

Sea weeds Total phenolic content Total flavonoid content
mg GAE/100 g mg (RE)/100 g

Sargassum wightii 16.2+£2.3 41112
Stoechospermum marginatum 16.4+2.1 43+1.0

Gracilaria corticata 12.5+2.0 37+14

Gracilaria verrucosa 16.1£1.5 41£0.5

Chaetomorpha media 123+2.1 32+1.1

Enteromorpha compressa 159+1.5 4.0+0.4

Ulva lactuca 16.0+ 1.0 4.0 +£0.5

“ Value are expressed as mean 8D, (n = 3)

previous works, total phenolic content was recorded
higher in brown seaweed S. marginatum (16.4+2.1 mg
GAE/100 g) followed by Sargassum wightii (16.2+2.3
mg GAE/100 g) and red seaweed Gracilaria
verrucosa (16.1£1.5 mg GAE/100 g), which act as
phytoalexins, antifeedants, contributors to the
pigmentation, antioxidants and protective agents
against UV light [24,25]. Similar result was also
obtained by Angelina Mei Ling et al. [26] in red
seaweed Kappaphycus alvarezii. In the present study,
among the green seaweed maximum phenolic content
was estimated (16.0£1.0 mg GAE/100 g) in Ulva
lactuca followed by Enteromorpha compressa (15.9
1.5 mg GAE/100 g). Ulva clathrata collected from
lower intertidal and middle intertidal area showed
higher concentration of phenolics and flavonoids due
to the prolonged exposure to solar UV radiation may
result in producing bioactive compounds such as
phenolics and flavonoids [27].

In the present study flavonoid content (brown
seaweed (S. wightii 4.1 £ 1.2 and S. marginatum 4.3 =
1.0 mg RE/100 g), green seaweed (Enteromorpha
compressa 4.0 + 0.4 and Ulva lactuca 4.0 £ 0.5 mg
RE/100 g) and red seaweed (Gracilaria corticata 3.7
+ 1.4 and Gracilaria verrucosa 4.1 = 0.5 mg
RE/100g) was well correlated with the previous
workers on brown seaweed Sargassum horneri [28],
green seaweed Ulva clathrata and U. prolifera [27]
and Red seaweed Gracilaria bursa-pastoris [29] and
Kappaphycus alvarezii [26].

Sea urchins are severe grazers of marine algae, mainly
on brown seaweeds. The bioactive compounds such as
phenolics and flavonoids present in seaweeds find
their way into sea urchins through diet [30,31].
Archana and Babu [32] recorded 9.90 mgGAE/g of
total phenolic content in the gonad of S. variolaris
collected from Visakhapatnam. In E. mathaei, total
phenolic content was estimated in methanol extract of
gonad was 0.0044 £ 0.0003 mg GAE/g whereas, total
flavonoid content in Ethyl acetate extract of gonad
was 3.9 £ 0.41 mg BHT/g when compared with other
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body parts such as shell, spine and Aristotle lantern
[31]. In present study total phenolic and flavonoid
content in gonad of S. variolaris showed highest value
(59.3 £ 3.4 mg GAE/100 g and 18 = 1.3 mg RE/100
g) when compared with that of previous records.
Since, S. vriolaris consumes more of brown and green
seaweed especially in the middle and lower intertidal
areas. Current results states that increase in total
phenolic contents was also increase the total flavonoid
content in seaweeds. But previous researchers
(Angelina Lee Mei Ling et al. [26], Shipeng et al.
[28], Farasat et al. [33], Farasat et al. [27], Ramdani et
al. [29]) was recorded vice-versa to the present result
may due to the physcio-chemical parameters of the
study area.

Studies on Phenolics and flavonoids reveled that it
remarkably contributes to the anti-lipidimic [34], anti-
inflammatory [35] and antioxidants [36,37] properties
extracted from plants and seaweeds. Many of the
previous studies shown that a high dietary intake of
natural phenolics and flavonoids was strongly
associated with longer life expectancy, reduced risk of
various types of cancer, diabetes, obesity, improved
endothelial function and reduced blood pressure [38-
40].

In seaurchin very few works was done on phenolics
and flavonoids with great opportunity as a new source
of bioactive substance for therapeutic uses [41,33].
Phenolics and Flavonoids are increasingly appreciated
as being an important component of the human diet
[32]. In recent years, food manufacturers and
consumers moving towards functional food with
specific health effects.

5. CONCLUSION

The finding of the present study on the presence of
Phenolics and flavonoids in the gonad of the sea
urchin S. variolaris indicates a new source of
bioacitve compound from marine. From the author’s
point of view sea urchin gonad is a new seafood



commodity to
supplementary food and

the mankind can be used as
to extract therapeutic

compounds for the pharmaceutical industry.

COMPETING INTERESTS

Authors have declared that no competing interests

exist.

REFERENCES

1.

10.

Hagen NT. Echinoculture: From fishery
enhancement to closed cycle cultivation. World
Aquaculture. 1996;27(4):7-19.

Raj Narayana K, Sripal Reddy M, Chaluvadi
MR, Krishna DR. Bioflavonoids classification,
pharmacological, Biochemical effects and
therapeutic potential. Indian Journal of
Pharmacology. 2001;33:2-16.

Athukorala Y, Lee KW, Kim SK, Jeon YJ.
Anticoagulant activity of marine green and
brown algae collected from Jeju Island in
Korea. Bio Resource Technology. 2007;198:
1711-1716.

Shipeng Yin, Hee-Chul Woo, Jae-Hyung Choi,
Yong-Beom  Park, Byung-Soo  Chun.
Measurement of antioxidant activities and
phenolic and flavonoid contents of the brown
seaweed Sargassum horneri: Comparison of
Supercritical CO, and various solvent
extractions. Fish Aquatic Sciences. 2015;18(2):
123-130.

Macartain P, Gill Cl, Brookes M, Campbell R,
Rowland IR. Nutritional value of edible
seaweeds. Nutrition Research. 2007;65:535-
543.

Colerige Smith PO, Thomas P, Scurr JH,
Dormandy JA. Causes of various ulceration, a
new hypothesis. British Medical. Journal.
1980;296;1726-1727.

Bors W, Heller W, Michel C, Saran M.
Flavonoids as antioxidants: Determination of
radical scavenging efficiencies. Methods in
Enzymology. 1990;186:343-355.

Mackay CW. Effect of flavonoid substances on
histamine toxicity, anaphylactic shock and
histamine enhanced capacity to dye. Journal of
Allergy. 1950;21:133-147.

Hertog MGL, Hollman PCH, Van de B. Putte.
Contents of potentially anticarcinogenic
flavonoids of tea infusions, wines and fruit
juices. Journal of Agricultural and Food
Chemistry. 1993;41:1242-1246.

Mori A, Nishinoc K, Enoki N, Tavata S.
Cytotoxicity of plant flavonoids against Hella
cells. Phytochemistry. 1988;27:1017-1020.

33

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

Maheshkumar and Shanmugam; UPJOZ, 41(1): 30-34, 2020

Xia Liu R, Wang Q, Zhu Guo H, Li L, Shun Bi
K, An Guo D. Simultaneous determination of
10 major flavonoids in Dalbergia odorifera by
high performance liquid chromoatography.
Journal of Pharmaceutical and Biomedical
Analysis. 2005;39(3&4):469-476.

Jang Lee Y, Dong Wu T. Total synthesis of
kaempferol and methylated kaempferol
derivatives. Journal of the Chinese Chemical
Society. 2001;48:201-206.

Harborne JB, Williams CA. Advances in
flavonoid research since 1992. Phytochemistry.
2000;55:481-504.

Hertog MGL, Hollman PCH, Katan MB.
Content of potentially anticorcinogenic
flavonoids of 28 vegetables and 9 fruits
commonly consumed in the Netherlands.
Journal of Agricultural and Food Chemistry.
1992;40:2379-2383.

Yoshie Y, Wang W, Pel Hsieh Y, Suzuki T.
Compositional ~ difference  of  phenolic
compounds between two sea weeds, Halimeda
spp. Journal of Tokyo University Fisheries.
2002;88:21-24.

Ragazzi E, Veronese G. Quantitative analysis
of phenolic compounds after thin-layer
chromatographic  separation.  Journal of
Chromatography. 1973;77:369-375.

Xia J, Allenbrand B, Sun GY. Dietary
supplementation of grape polyphenols and
chronic ethanol administration on LDL
oxidation and platelet function in rats. Life
Sciences. 1998;63(5):383-390.

Chang C, Yang M, Wen H, Chern J. Estimation
of total flavonoid content in propolis by two
complementary colorimetric methods. Journal
of Food and Drug Analalysis. 2002;10(3):178-
82.

Waterman PG, Mole S. Analysis of phenolic
plant  metabolites.  Blackwell  Scientific
Publications, Oxford. 1994;1:144-146.

Burtin P. Nutritional value of seaweeds.
Electronic Journal of Environment and Food
Chemistry. 2003;2(4).

[ISSN: 1579-4377]

Mc Innes AG, Ragan MA, Smith DG, Walter
JA. High-molecular weight phloroglucinol-
based tannins from brown algae: Structural
variants. Hydrobiologia. 1984;117:597-602.
Glombitza KW, Keusgen M. Fuhalols and
deshydroxyfuhalols form the brown alga
Sargassum  spinuligerum.  Phytochemistry.
1995;38:987-995.

Yan X, Chuda Y, Suzuki M, Nagata T.
Fucoxanthin as the major antioxidant in
Hijika fusiformis, a common edible seaweed.



24,

25.

26.

27.

28.

29.

30.

31.

Bioscience, Biotechnology and Biochemistry.
1999;63:605-607.
Altena V, Steinberg PD. Are differences in the

responses between North American and
Australasian marine herbivores to
phlorotannins  due to  differences in
phlorotannin structure? Biochemical

Systematics and Ecology. 1992;20:493-499.
Shahidi F, Naczk M. Phenolics in food and
nutraceuticals: Sources, applications and health
effects. CRC Press, Boca Raton, FL. 2004;1:
102-107.

Angelina Lee Mei Ling, Yasir SM, Matanjun
P, Abu Bakar MF. Antioxidant activity, total
phenolic and flavonoid contents of selected
commercial seaweeds of Sabah, Malaysia.
International Journal of Pharmaceutical and
Phytophar-macological Research. 2013;3(3):
234-238.

Farasat M, Khavari-Nehad RA, Nabavi SMB,
Namjooyan F. Antioxidant properties of two
edible seaweeds from Northern coasts of the
Persian Gulf. Jundishapur Journal of Natural
Pharmaceutical Products. 2013;8(1):47-52.
Shipeng Y, Woo HC, Choi JH, ParkYB, Chun
BS. Measurement of antioxidant activities and
phenolic and flavonoid contents of the brown
seaweed Sargassum horneri: Comparison of
supercritical CO, and various solvent
extractions. Fisheries and Aquatic Sciences.
2015;18(2):123-130.

Ramdani M, Elasri O, Saidi N, Elkhiati N,
Taybi FA, Mostareh M, Zaraali O, Haloui B,
Ramdani M. Evaluation of antioxidant activity
and total phenol content of Gracilaria bursa-
pastoris harvested in Nador lagoon for an
enhanced economic valorization. Chemical and
Biological Technologies in  Agriculture.
2017;4:28-34.

Krisch JD. Flavonoids: The good, the bad and
the ugly. Journal of Free Radicals in Biology
and Medicine. 2001;77:222.

Soleimani S, Moein S, Yousefzadi M, Bioki
NA. Determination of in vitro antioxidant
properties, anti-inflammatory effects and A-
amylase inhibition of purple sea urchin extract
of Echinometra mathaei from the Persian Gulf.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Maheshkumar and Shanmugam; UPJOZ, 41(1): 30-34, 2020

Jundishapur Journal of Natural Pharmaceutical
Products. 2017;12(3):e36547.

Archana A, Ramesh Babu K. Nutrient
composition and antioxidant activity of gonads
of sea urchin Stomopneustes variolaris. Food
Chemistry. 2015;197(10):1016.

Farasat M, Nejad RAK, Nabavi SMB,
Namjooyan F. Antioxidant activity, total
phenolics and flavonoid contents of some
edible green seaweeds from Northern Coasts of
the Persian Gulf. Iranian Journal of
Pharmaceutical Research. 2014;13(1):163-170.
Knekt P, Jarvinen R, Reunanen A, Maatela J.
Flavonoid intake and coronary mortality in
Finland: A cohort study. BMJ. 1996;312:478-
481.

Sakat S, Juvekar AR, Gambhire MN. /n vitro
antioxidant and anti-inflammatory activity of
methanol extract of Oxalis corniculata Linn.
International Journal of Pharmacy
and Pharmaceutical Sciences. 2010;2(1):146—
155.

Ismail A, Tan SH. Antioxidant of selected
commercial seaweeds. Malaysian Journal of
Nutrition. 2002;8(2):167-177.

Suresh Kumar K, Ganesan K, Subba Rao PV.
Antioxidant potential of solvent extracts of
Kappaphycus alvarezii (Doty) Doty: An edible
seaweed. Food Chemistry. 2008;107:289-295.
Halliwell B. Oxidative stress and cancer: Have
we moved forward? Biochemical Journal.
2007;401(1):1-11.

Yan S, Asmah R. Comparison of total phenolic
contents and antioxidant activities of turmeric
leaf, Pandan leaf and torch ginger flower.
International ~ Food  Research  Journal.
2010;17(2):417-423.

Hodgson JM, Croft KD. Dietary flavonoids:
Effects on endothelial function and blood
pressure. Journal of the Science of Food and
Agriculture. 2006;86(15):2492-8.

Soleimani S, Yousefzadi M, Rezadoost H,
Bioki N. Identification and antioxidant of
polyhydroxylated naphthoquinone pigments
from sea urchin pigments of Echinometra
mathaei. Medicinal Chemistry Research.
2016;25(7):1-8.

© Copyright MB International Media and Publishing House. All rights reserved.

34



