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ABSTRACT

Evaluation of natural compound obtained from phytochemical screening provides keyidea for investigating new drug.
Corallina officinalis and Sargassum ilicifolium red &brown seaweedshave reported to exhibit different biological activities
such as anticancer, antimicrobial, antidiabetic, anti-inflammatory, and antioxidant etc. This study intent to explore the
antioxidant activity of crude extracts of the seaweed. Ethenolic and Acetone extracts of two seaweeds, collected from
Sindhudurga coastal area, Maharashtra, India were evaluated using various in vitro methods. DPPH scavenging method &
Hydrogen peroxide scavenging assay showed significant antioxidant activity. Folin-Ciocalteu method was used to
determine the total phenolic content of the extracts/fractions, and the results were expressed as mg of gallic acid
equivalent (GAE)/g of the seaweed extracts. Since these alga being used as food during ancient time we may conclude that
these macroalgae could be further developed as food additives so as to reduce illness naturally and the extracts can be
used to hostities various disorders.
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INTRODUCTION

Since macroalgae have attracted attention being natural reservoir of pharmaceutically active molecule
with numerous applications in an industrial field such as textile, biomedical, cosmetic, food and
Pharmaceutical. Algae have been vital part of human civilization since ancient time. Traditionally algae
have been part of the cuisine in East Asia, especially Japan, Korea, the Philippines, Vietnam, Taiwan &
China[2].Marine floras have been used for medicinal purpose in India, China, and Near East & Europe
since ancient times. Having rich in antioxidants alga has gained so much attention and intended towards
the development of ethno medicines due to having constituents such as phenols, flavonoids, alkaloids,
tannins, vitamins, terpenoids and many more phytochemicals responsible for different pharmacological
activities[3].

Occupying almost 71% of globe, the ocean is rich in biodiversity and the microflora and microalgae alone
constitute more than 90% of oceanic biomass. [4].This vast marine floral resource will offer a great scope
for discovery of new drugs. It is increasingly recognized that ocean contains a huge number of natural
products and novel chemical entities with unique biological activities that may be useful in finding the
potential drugs with greater efficacy and specificity for the treatment of human diseases.[14, 15].This vast
marine floral resource will offer a great scope for discovery of new drugs. Marine floras have been used
for medicinal purposes in India, China, the Near East and Europe, since ancient times. The people of China
and Japan have been using seaweeds for consumption. The seaweeds especially brown seaweeds are rich
in iodine and hence there is a least incidence of goiter and glandular diseases. [6]. History reveals that
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many countries have been using seaweeds as vermifuge, anesthetics and ointment as well as for the
treatment of cough, wounds, gout, goiter, venereal disease, and so forth. Seaweed dietary fibers perform
varied range of functions such as antioxidant, ant mutagenic, anticoagulant, and antitumor. [7].

The roles of free radicals in the biology become an area of interest. It is generally accepted that radicals
play an important role in the development of tissue damage and pathological events in the living
organism. Free radicals are defined as an atoms or molecules that Contain one or more unpaired
electrons. making them unstable and highly reactive most important ROS are the superoxide anion radical
0',Hydrogen peroxide(alkoxyl (RO), peroxyl (ROO) [8]. hydroxyl radical (OH) and hypochlorus acid
(HOCI), Other nonoxygen reactive species exist such as reactive nitrogen species (RNS), such as nitric
oxide (NO) [9]. A number of major cellular antioxidant defense mechanism exist to neutralize the
damaging effects of free radicals, Enzymatic antioxidant system Super-oxide dismutase (SOD). catalase,
glutathione (GSH). peroxidase (GPX) and GSH reductase function by direct or sequential removal of ROS,

thereby terminating their activities [11].
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MATERIAL AND METHODS
Seaweed material
Red and Brown seaweeds used in this study were Corallina officinalis. (Linnaeus) (Family: Corallinaceae,
Order: Corallinales), Sargassum ilicifolium. (Turner) (Family: Sargassaceae, Order: Fucales respectively
[1].Algae were freshly collected from the Sindhudurga coastal area, Maharashtra India (Fig. 2). Samples
collected were washed in running water for 10 min, transported to the laboratory and shade dried
(35+3°C) for 36 h. The shade dried seaweeds were powdered and used for further experiments.

-

Fig. 2. A) Sargassum sp.B) Corallina sp.
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Preparation of seaweed extracts

The powdered seaweed samples (100 g) were extracted with ethanol as well acetone using soxhlet
extraction.The extract was concentrated using Rotary evaporator ABC/INC Biomedica BMI776,Indiaand
then it was subjected for total phenolic content determination by the yellow Folin-Ciocalteu reagent and
Antioxidant activity[31].

Chemicals and reagents

All solvents used were of analytical grade. 1,1-dipheny1-2-picrylhydrazyl (DPPH-), 2-thiobarbituric acid
(TBA), trichloroacetic acid (TCA), 3-(2-pyridyl)-5,6-diphenyl-1,2,4-triazine-4',4'-disulfonic acid sodium
salt (ferrozine), Folin-Ciocalteu reagent, ABTS (2,2'-azino-bis-(3-ethylbenzothiozoline-6-sulfonic acid
diammonium salt), gallic acid, acetyl acetone, ammonium acetate, ascorbic acid, ethylene diaminetetra
acetic acid (EDTA), ferrous ammonium sulfate, FeCls, potassium ferricyanide, and FeCl, were purchased
from New Neeta Chemicals,Pune.

Estimation of phenolic content

Folin- Ciocalteu reagent according to (Singleton & Rossi, 1965) method was used to evaluate the amount
of total phenols in seaweeds extracts. The developed color was read at 760 nm with Gallic acid stock
solution (10 mg/10 ml) as standard. The results were expressed as milligram Gallic acid equivalent (mg
GA/g dry weight of seaweed). [12]. Brieflyvarious concentrations 2-10ug/ml of gallic acid were prepared
in triplicate from stock solution and 1 ml was transferred in each test tube.The volume was made 3 ml
with distilled water 0.5 ml of Folin- Ciocalteu reagent was added to test tubes containing standard
solution and test solutions of acetone and Ethenolic extract respectively. The solutions were mixed
thoroughly and absorbance was measured at 760 nm with reagent blank after an hour. The
concentrations of total phenolic compounds in each extract were determined as milligram of gallic acid
equivalent (mg GAE)/g of the extracts by using the regression equation from the calibration curve of the
gallic acid standard. All determinations were performed in triplicate[13].

Table 1.Total phenolic contents of Sargassum&Corallina extracted in different solvent at different

concentrations.
. Phenolic content mg/GAE/ml of Extract Phenolic content mg/GAE/ml of Extract
Concentration .
(ug/ml) Sargassum Corallina
Acetone Ethanol Acetone Ethanol
2 0.149 +0.001 0.195 +0.001 0.123 +0.001 0.157 £0.001
4 0.224 +0.002 0.258 + 0.002 0.201 £0.002 0.265 +0.002
6 0.307 £0.002 0.324+0.002 0.300 +0.002 0.384+0.002
8 0.372 +0.003 0.410+0.003 0.364 +0.003 0.435+0.003
10 0.454 + 0.002 0.518+0.001 0.432 +0.002 0.542+0.001

Expressed Data has mean * SD, n=3. Means on the same column with different superscripts are
significantly different at (p <0.05)

Antioxidant activity

DPPH Assay (1, 1-Diphenyl-2-picryl- Hydrazil radical scavenging activity)

Stable radical, DPPH: as a standard reagent is being used to determine the antioxidant activity of
extracts using the method described earlier by (Lim etal. 2007) with suitable modifications. Briefly, stock
solutions of the extracts were prepared in EtOH and Acetone. Dilutions were made to obtain
concentration ranging from 0.1 to 1.0 mg/ml. Diluted solutions (2.0 mL) were mixed with 2.0 mL of
0.16 mM DPPH in EtOH. The mixtures were shaken vigorously and maintained for 30 min at circling
temperature (30 °C) in the dark. The absorbance of mixtures was measured at 517 nm against a reagent
blank by using a UV-Vis spectrophotometer.[16,17] The absorbance of the control (2 mL DPPH
solution+2 ML EtOH) and (2ml DPPH solution+2 mlAcetone) the samples were measured
spectrophotometrically. The experiment was performed in triplicate. The scavenging activity can be
calculated by using the following equation [19].

DPPH - scavenging activity (%) = (A517 of control - A517 of sample) x 100/A517 of control.

The plot of scavenging activity on DPPH- was recorded (concentration of the sample to scavenge 50 % of
the DPPH radicals; ug/ ml) was then calculated.
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Fig 1: DPPH Assay

Hydroxyl Radical Scavenging Activity

The hydrogen peroxide radical scavenging activity was determined using the method described by
Aruoma and Halliwell [26]. The deoxyribose method was used to determine the hydroxyl radicals
trapping capacity of algal extract, as per standard method. In this procedure FeCI3-EDTA-ascorbic acid
was used to evolve OH radicals, as detailed below. It was performed in 2 conditions, in presence of EDTA,
(non-site-specific) to determine its OH trapping capacity and in absence of EDTA (site specific) to assess
its metal chelation property. This protocol was performed to check the effect of algal extract on hydroxyl
(OH.) radical’s trapping potential. Different concentrations (10-70 ug/mL) of extract were added to the
reaction mixture in a final volume of 1 mL in potassium phosphate buffer (10 mM, pH 7.4). It was
incubated at 370 C for 1 h and then mixed with 1 mL of 2.8% TCA (w/v in water) and 1 mL of 1%
thiobarbituric acid (TBA) (w/v). It was then heated in a boiling water bath for 15 min and cooled and
absorbance was taken at 532 nm. In an experiment, thiourea was taken as positive control. Thiourea was
used as standard as hydroxyl radical scavenger [21].To assess the metal chelation property of plant
extract the above experiment was repeated in absence of EDTA. The difference between 2 readings

(absorbance in presence and absence of EDTA) at various concentrations had been tabulated [27].
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Fig 2: Hydroxyl Radical Scavenging Activity
Nitric Oxide Scavenging Ability
The (SNP) aqueous sodium nitroprusside solution produced from Nitric oxide interacts with oxygen to
produce nitrite ions, which may be determined according to Griess Illosvoy reaction [30]. It consistsof 10
mM SNP in 0.5 M phosphate buffer (pH 7.4) and various concentrations (100-1000 pg/mL) of the algal
extract in a final volume of 3 mL. upon incubation for 60 min at 37 C, 0.1% a-napthyl-ethylenediamine in
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water and 1% sulphanilic acid in 5% H3PO4was added (Griess reagent.) The chromophore (pink)
generated during nitrite ions diazotization with sulfanilamide and subsequent coupling with a-
napthylethylene diamine were measured at 540 nm. positive control was used as Ascorbic acid. percent
inhibition (1%) formula for DPPH assay was calculated Nitric oxide scavenging ability.
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Fig 3: Nitric Oxide Scavenging Ability

Reducing Power Assay

The Reducing Power Assay determined the reducing capacity by transformation of Fe3*- Fe2+in presence of
algal extractas per the developed method [18]. In a test protocol 2.5 mL solution of extract (10-70ug/mL)
was mixed with equal volume of phosphate buffer (0.2 M, pH 6.6) and 1% potassium ferricyanide and kept
in water bath at 50° C for 20 min. Thereafter it was cooled rapidly and 2.5 mL of 10% trichloroacetic acid
was mixed and vortexed. It was centrifuged at 3,000 rpm for 10 min and its 5 mL supernatant was mixed
with equal volume of distilled water and 1 mL of 0.1% ferric chloride. Andincubated at room temperature
for 10 min absorbance was taken at 700 nm. The reducing property of algal extract was standardized
against ascorbic acid and expressed as difference in optical density (OD) from control as well as test as 0.1
and expressed as yg/mL a maximum degree of absorbance indicate the highest reducing power.
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Fig4: Reducing Power Assay
RESULTS

The antioxidant activity of Ethanolic extract was found to be more potent compared with the Acetone
extract of both the seaweeds. The yields of the Ethanolic extracts, of both the seaweed exhibited higher
(9g/100g8.5g/100 g dry sample) followed by Acetone extract (4.8 g/100 g&; 5.2 g/100 g dry sample,
respectively). Antioxidant activity using Nitric oxide has higher result for Sargassum compared with
standard ascorbic acid. It's mainly attributed toward the fact that sulfated polysaccharides are abundant in
brown algae.Presentlyin this study, the total phenolic content of Sargassum & Corallina extracted in
different solvents are presented in Table-1. In Acetone extract, TPC varied from 0.123 to 0.454 mg GAE/ml
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of Sargassumand Corallina respectively while Ethenolic extract have showed increased TPCThis study
reveals fact that there is significantly increase in the yields of phenolic content with increase in the
polarity of solvents.

DISCUSSION

Seaweeds are traditionally being used by tribal communities as food and natural medicine. [7]. Now upon
understanding algal constituents are considered as first line of defense against ROS and SOD,
antioxidantsare under major consideration. Their daily intake protects the immune system and slows
down the age retardation. Peptides, amino acids, polyphenols, terpenoids, etc., aresome antioxidants
already in use in the cosmetics, pharmacy, and food industries. The work is being extensively carried on
investigation of antioxidant substances derived from marine-seaweed Sargassum &
Corallina[20,32].Current work enhances knowledge of the potential uses of seaweeds from Sindhudurga
west coast, because such information is lacking for this geographical region. Thailand, and the Philippines,
are the leading producers and consumers of edible seaweeds that contain these antioxidants in high
amounts [8]. Our results shows that these seaweeds could bee xplore as good natural antioxidant for
enhancing the nutraceutical products as well as promising alternate in pharmaceuticals .[23]

ACKNOWLEDGEMENT
The author extendssincere thanks to Principal & faculties of JSPM’s Jayawantrao Sawant College of
Pharmacy & Research,Pune who constantly supported and motivated me during the research work.

CONFLICT OF INTEREST DECLARATION: None

REFERENCES

1. Guiry, M.D. & Guiry, G.M. (2022). Algae Base. World-wide electronic publication, National University of Ireland,
Galway (taxonomic information republished from Algae Base with permission of M.D. Guiry). Sargassum
(Sargassum) (ilicifolium (Turner) C. Agardh, 1820. Accessed through: World Register of Marine Species at:
https://www.marinespecies.org/aphia.php?p=taxdetails&id=211937 on 2022-07-20

2. Alpinar K, Ozyiirek M, Kolak U, Giiglii K, Aras ¢, Altun M, et al. (2009). Antioxidant capacities of some food plants
wildly grown in ayvalik of turkey. Food Sci Technol Res [Internet].15(1):59-64. Available from:
http://dx.doi.org/10.3136/fstr.15.59.

3. Arguelles, E.D.L.R. and A.B. Sapin. (2020). Bioactive properties of Sargassum siliquosum ]. Agardh (Fucales,
Ochrophyta) and its potential as source of skin-lightening active ingredient for cosmetic application. Journal of
Applied Pharmaceutical Science 10(7): 51-58.

4. Arguelles, E.D.L.R. (2018). Proximate analysis, antibacterial activity, total phenolic content and antioxidant
capacity of a green microalga Scenedesmus quadricauda (Turpin) Brébisson. Asian Journal of Microbiology,
Biotechnology and Environmental Sciences 20(1): 150-158.

5. Artemisia, R, E.P. Setyowati, R. Martien and A.K. Nugroho. (2019). The properties of brown marine algae
Sargassum turbinarioides and Sargassum ilicifolium collected from Yogyakarta, Indonesia. Indonesian Journal of
Pharmacy 43-51

6. Artemisia, R, E.P. Setyowati, R. Martien and A.K. Nugroho. (2019). The properties of brown marine algae
Sargassum turbinarioides and Sargassum ilicifolium collected from Yogyakarta, Indonesia. Indonesian Journal of
Pharmacy 43-51

7. Chang, V.S. and S.S. Teo. (2016). Evaluation of heavy metal, antioxidant and anti-tyrosinase activities of red
seaweed (Eucheuma cottonii). International Food Research Journal 23(6): 2370-2373.

8. Fu, CW.F, CW. Ho, W.T.L. Yong, F. Abas and C.P. Tan.(2015). Effects of phenolic antioxidants extraction from
four selected seaweeds obtained from Sabah. Peer] PrePrints 3: e1249v1. DOI: 10.7287 /peerj.preprints.1249v1.

9. Hapsari, R, B. Elya and J. Amin. (2012). Formulation and evaluation of antioxidant and tyrosinase inhibitory
effect from gel containing the 70% ethanolic Pleurotus ostreatus extract. International Journal of Medicinal and
Aromatic Plants 2(1): 135-140.

10. Im KH, Baek SA, Choi ], Lee TS. (2019). Antioxidant, Anti-Melanogenic and Anti-Wrinkle Effects of Phellinus
vaninii. Microbiology [Internet]. 47(4):494-505. Available from: http://dx.doi.org/10.1080/ 2298093.
2019.1673595

11. Jesumani V, Du H, Pei P, Aslam M, Huang N. (2020). Comparative study on skin protection activity of polyphenol-
rich extract and polysaccharide-rich extract from Sargassum vachellianum. PLoS One [Internet].
15(1):e0227308. Available from: http://dx.doi.org/10.1371/journal.pone.0227308

12. Angiolella, L.; Sacchetti, G.; Efferth, T.(2018). Antimicrobial and Antioxidant Activities of Natural Compounds.
Evid.-Based Complement. Altern. Med. 1945179..

13. Alves, A,; Sousa, E.; Sousa, E.; Kijjoa, A.; Pinto, M.; Pinto, M. (2020). Marine-Derived Compounds with Potential
Use as Cosmeceuticals and Nutricosmetics. Molecules, 25, 2536.

14. Rashad, S.; El-Chaghaby, G.A. (2020). Marine Algae in Egypt: Distribution, Phytochemical Composition and
Biological Uses as Bioactive Resources (a Review). Egypt. ]. Aquat. Biol. Fish. 24, 147-160. .

ABR Vol 14 [2] March 2023 122|Page © 2022 Society of Education, India


https://www.marinespecies.org/aphia.php?p=taxdetails&id=211937
http://dx.doi.org/10.3136/fstr.15.59.
http://dx.doi.org/10.1080/
http://dx.doi.org/10.1371/journal.pone.0227308

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.
33.

34.

Hingane et al

Belkacemi, L.; Belalia, M.; Djendara, A.; Bouhadda, Y. (2020). Antioxidant and Antibacterial Activities and
Identification of Bioactive Compounds of Various Extracts of Caulerpa racemosa from Algerian Coast. Asian Pac. J.
Trop. Biomed. 10, 87.

Wang, S.C; Li, RN,; Lin, L.C; Tang, J.Y.; Su, J.H.; Sheu, ]J.H.; Chang, HW. (2021). Comparison of Antioxidant and
Anticancer Properties of Soft Coral-Derived Sinularin and Dihydrosinularin. Molecule, 26, 3853.

Assuncgdo, ].; Amaro, H.M.; Lopes, G.; Tavares, T.; Malcata, F.X.;; Guedes, A.C. Exploration of Marine Genus
Chroococcidiopsis Sp.: A Valuable Source for Antioxidant Industry? J. Appl. Phycol.

Vega, J.; Bonomi-Barufi, ].; Gomez-Pinchetti, ]J.L.; Figueroa, F.L. Cyanobacteria and Red Macroalgae as Potential
Sources of Antioxidants and UV Radiation-Absorbing Compounds for Cosmeceutical Applications. Mar.
Drugs 2020, 18, 659.

Kordjazi M, Etemadian Y, Shabanpour B, Pourashouri P. (2019). Chemical composition antioxidant and
antimicrobial activities of fucoidan extracted from two species of brown seaweeds(Sargassum ilicifolium and
S.angustifolium) around Qeshm Island. Iran ] Fish Sci [Internet]. Available from: https://jifro.areeo.ac.i
r/article_115491.html

Peng |, Yuan J-P, Wu C-F, Wang J-H. (2011). Fucoxanthin, a marine carotenoid present in brown seaweeds and
diatoms: metabolism and bioactivities relevant to human health. Mar Drugs [Internet].;9(10):1806-28. Available
from: http://dx.doi.org/10.3390/md9101806

Trono, Jr., G.C. (1992). The genus Sargassum in the Philippines. In: Taxonomy of Economic Seaweeds with
Reference to Some Pacific and Western AtlanticSpecies (ed. I.A. Abbott), pp. 43-94. California Sea Grant College,
La JoCalifornia.

Balasa, A.F.; Chircov, C.; Grumezescu, A.M. (2020). Marine Bio compounds for Neuroprotection—A Review. Mar.
Drugs, 18, 290.

Kordjazi, M.; Etemadian, Y.; Shabanpour, B.; Pourashouri, P. (2019). Chemical CompositionAntioxidant and
Antimicrobial Activities of Fucoidan Extracted fromTwo Species of Brown Seaweeds (Sargassum ilicifolium and S.
angustifolium) around Qeshm Island. Iran. J. Fish. Sci. 2019, 18,457-475.].

Kordjazi M, Etemadian Y, Shabanpour B, Pourashouri P. (2019). Chemical compositionantioxidant and
antimicrobial activities of fucoidan extracted from two species of broseaweeds(Sargassum ilicifolium and
S.angustifolium) around Qeshm Island. Iran ] Fish Sci [Internet]. 18(3):457-75. Available from:
https://jifro.areeo.ac.ir/article_115491.html

Zhou, C; Mi, S.; Li, J.; Gao, J.; Wang, X; Sang, Y.(2020). Purification, Characterisation and Antioxidant Activities of
Chondroitin Sulphate Extracted from Raja porosa Cartilage. Carbohydr. Polym. 241, 116306

0. . Aruoma and B. Halliwell, (1987). “Action of hypochlorous acid on the antioxidantprotective enzymes
superoxide dismutase, catalase and glutathione peroxidase,”Biochemical Journal, vol. 248, no. 3, pp. 973-976.
Oyaizu M. Studies onproducts of browning reactions: Antioxidant activities of products of browning reaction
prepared from glucosamine. ] Nutr 1986; 44:307-15.

E. Kunchandy and M. N. A. Rao, (1990). “Oxygen radical scavenging activity of curcumin,” International Journal
of Pharmaceutics, vol. 58, no. 3, pp. 237-240.

D. K. Kajaria, M. Gangwar, A. K. Sharma, Y. B. Tripathi, ]. S. Tripathi, and S. K. Tiwari, (2022). “Evaluation of in-
vitro antioxidant capacity and reducing potential of polyherbal drug Bharangyadi,” Ancient Science of Life, vol.
32,no. 1, pp. 24-28.

Mariya Jose, G.; Muraleedhara Kurup, G. (2019). In Vitro Antioxidant Properties of Edible Marine
Algae Sargassum swartzii, Ulva fasciata and Chaetomorpha Antennina of Kerala Coast. Pharm. Bioprocess.890.
Lim S, Choi A-H, Kwon M, Joung E-], Shin T, Lee S-G, et al. (2018). Evaluation of antioxidantactivities of various
solvent extract from Sargassum serratifolium and its major antioxidant components. Food Chem [Internet].
2019; 278:178-84. Available from:http://dx.doi.org/10.1016/j.foodchem.11.058
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/corallina

Vladkova T, Georgieva N, Staneva A, Gospodinova D. (2022). Recent progress in antioxidantactive substances
from marine Biota. Antioxidants (Basel) [Internet].11(3):439.Available from: http://dx.doi.org /10.3390
/antiox11030439

Chakraborty K, Joseph D, Praveen NK. (2015). Antioxidant activities and phenolic contents ofthree red seaweeds
(Division: Rhodophyta) harvested from the Gulf of Mannar of Peninsular India. ] Food Sci Technol [Internet].
;52(4):1924-35. Available from: http://dx.doi.org/10.1007/s13197-013-1189-2

Copyright: © 2023 Society of Education. This is an open access article distributed under the Creative Commons
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the
original work is properly cited.

ABR Vol 14 [2] March 2023 123|Page © 2022 Society of Education, India



https://jifro.areeo.ac.i
http://dx.doi.org/10.3390/md9101806
https://jifro.areeo.ac.ir/article_115491.html
http://dx.doi.org/10.1016/j.foodchem.11.058
https://www.sciencedirect.com/topics/agricultural-and-biological-sciences/corallina
http://dx.doi.org
http://dx.doi.org/10.1007/s13197-013-1189-2

