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ABSTRACT 
 
Antioxidant potential of methanolic, ethanolic and aqueous extracts of three green (Chaetomorpha antennina, Kuetz, Enteromorpha intestinalis (L.) 
Nees, Ulva fasciata ) and three red seaweeds (Acanthophora spicifera, (Vahl) Borgesen, Jania rubens (Lin) and Porphyra vietnamensis T. Tanaka and 
Pham-Hoang Ho) collected from Kunakeshwar in Sindhudurg district of Maharashtra. In present study antioxidant activities was determined with 
respect to DPPH, FICA, H2O2, reducing power and total antioxidant capacity.  DPPH, FICA and TAC is good in both green and red seaweeds. DPPH 
activity was more than 70% in most the samples in three different solvents. In methanol TAC was even greater than 130mg/g and maximum was 
recorded in Enteromorpha intestinalis 193mg/g. In Enteromorpha intestinalis the FICA was more than 60% in all the three solvents. Chaetomorpha 
and Porphyra exhibited better H2O2 activity in all the three media used. Reducing power is better in red seaweeds. Organic solvent revealed better 
activity, however H2O2 is better in aqueous medium for both green and red seaweeds.  
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INTRODUCTION 
 
Seaweeds are a potential resource in marine habitat which are 
exposed to a varied combination of light intensity and 
temperature. Inspite of the critical environmental conditions they 
exhibit an ability to cope up with the destructive effects of free 
radicals and other oxidative agents. They possess certain 
antioxidant properties which can minimize the oxidative damage 
caused by ROS in human cells leading to cancer and other 
diseases.1 Food materials rich in antioxidant properties are hence 
recommended in human diet.  
  
In present study antioxidant activities of some red and green 
seaweeds along the west coast of Maharashtra are reported. 
 
MATERIALS AND METHODS 
 
Collection of Seaweeds And Preparation Of Algal Extracts 
 
Fresh and mature thalli of green (Chaetomorpha antennina, 
Kuetz, Enteromorpha intestinalis (L.) Nees, Ulva fasciata Delile) 
and red seaweeds (Acanthophora spicifera, (Vahl) Borgesen, 
Jania rubens (Lin) and Porphyra vietnamensis T. Tanaka and 
Pham-Hoang Ho were collected during low tide from rocky 
seashore at kunakeshwar (160 40’ 120’ N Latitude and 730 
28’.120’ E Longitude) located in Sindhudurg district of 
Maharashtra (India). Fresh samples were washed thoroughly with 
fresh water to remove salt, sand particles and other epiphytes, 
dried in shade for 7 days, and then powdered using a grinder. One 
gram of seaweed powder was mixed with 10 ml solvent 
(methanol/ethanol/distilled water) and extracted for 24h using a 
rotary shaker.2 The extract was filtered through Whatman no. 1 
filter paper and stored in a glass vials in refrigerator at 40c for 
further use. 
 

DPPH Radical Scavenging Activity 
 
DPPH (2, 2-diphenyl-1-picrylhydrazyl) radical scavenging 
activity was determined according to the method3. 0.5 ml extract 
was mixed with 3 ml of 25mM DPPH solution prepared in 
methanol and incubated for 30 min. in dark at room temperature. 
Absorbance was measured at 517 nm against a blank (methanol 
without DPPH). Methanol with DPPH solution was used as the 
control. Percent inhibition of DPPH was calculated using the 
following formula. 
                     

* % inhibition = AC - AS /  AC X 100 
                                            

Where  AC – Absorbance of control, AS – Absorbance of sample 
 
Ferrous Ion Chelating Activity (FICA) 
 
Ferrous ion chelating activity was estimated following the 
method4. The reaction mixture containing 0.5 ml of extract, 0.1 
ml 2mM FeCl2 and 0.2 ml of 5mM ferrozine solution was 
incubated at room temperature for 10 minutes. Absorbance was 
measured at 562 nm. Percentage of ferrous ion chelating activity 
was calculated using the above formula * and expressed as 
percentage. 
 
H2o2 Scavenging Activity 
 
The ability of the algal extracts to scavenge hydrogen peroxide 
was determined according to the method5. 0.5 ml extract was 
mixed with 0.6 ml hydrogen peroxide solution (40mM prepared 
in 0.2M phosphate buffer pH 7.4). Absorbance was recorded after 
10 min. at 230 nm on a UV spectrophotometer against a blank 
solution containing the phosphate buffer without H2O2. Hydrogen 
peroxide scavenging activity of samples and standard ascorbic 
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acid was calculated using the formula *and expressed as 
percentage. 
 
Reducing Power 
 
Reducing power of the extract was determined according to the 
method6. In this assay ability of reduction of Fe III to Fe II was 
determined (ferric to ferrous) One ml of extract was mixed with 
0.2 ml phosphate buffer (0.2M, pH 6.6) and 1ml potassium 
ferricyanide (1%) and incubated at 500C for 20 minutes. After 
cooling, 1 ml trichloroacetic acid (10%) was added and mixed 
well. 1.5 ml of this mixture was transferred to other test tube 
containing distilled water (1.5 ml) and 0.1% FeCl3.6H2O (0.5 ml). 
The contents were centrifuged and kept at room temperature for 
10 minutes. Absorbance was read at 700 nm on a 
spectrophotometer. The antioxidant activity was expressed in 
terms of ascorbic acid equivalent and expressed as mg/g. 

 
Total Antioxidant Capacity (TAC) 
 
Total antioxidant capacity (TAC) of extracts was determined as 
per method7. The extract (0.5 ml) was diluted to 1 ml and mixed 
with 3 ml of phosphomolybdate reagent (0.6M H2SO4, 28mM 
sodium phosphate and 4mM ammonium molybdate were mixed 
together in 250 ml distilled water). This reaction mixture was kept 
in water bath at 950C for 90 minutes, cooled and absorbance was 
recorded at 695 nm on a spectrophotometer. Ascorbic acid 
(0.1mg/ml in distilled water) was used as a standard and values 
were expressed as mg/g. 
 
RESULTS  
 
DPPH Radical Scavenging Activity 
 
DPPH assay is used to test the ability of the antioxidant 
compounds present in the seaweed extract to function as proton 
radical scavengers or hydrogen donars8. In the present study 
DPPH activity was more than 70% in most the samples using 
three different solvents (Figure.1). It was maximum in methanol 
extracted samples and slightly lower in ethanol and water 
extracted algal material.  

             
Ferrous Ion Chelating Ability (FICA) 
 
Metal chelating ability of seaweed extract was tested at a 
concentration of 100mg/ml. FICA varied from 60 to 70% in 
methanol extracted seaweeds. In Enteromorpha intestinalis the 
FICA was more than 60% in all the three solvents. In aqueous 
medium FICA was reduced in all seaweeds except Enteromorpha 
intestinalis. In ethanol FICA varied much (45 to 77%) in different 
algal samples. (Figure. 2). In red seaweed the activity was more 
than green in all the three solvents used in present study. 

   
H2O2 Scavenging Activity 
 
The scavenging ability of methanolic, ethanolic and aqueous 
extracts of green and red seaweeds for hydrogen peroxide varied 
much and ranged from 16 to 46% in different seaweeds. 
Chaetomorpha and Porphyra exhibited better H2O2  activity in all 
the three media used.(Figure. 3). In green seaweeds this activity 
was better than red samples in all the solvents.  
                           
Reducing Power 
 
Reducing power was high in red seaweeds analysed as compared 
to the green samples in all solvents and varied from 0.254 to 0.578 
mg/g. (Figure. 4). In aqueous extracted samples it was slightly 
higher than in organic solvents. In red seaweeds this activity was 
more than the green ones.  
                         
Total Antioxidant Activity (TAC) 
 
Total antioxidant capacity was more than 100mg/g in the algal 
samples extracted in ethanol. In methanol this activity was even 
greater than 130mg/g and maximum was recorded in 
Enteromorpha intestinalis 193mg/g (Figure. 5). In aqueous 
medium TAC was slightly at a lower level and less than 100mg/g 
in few samples. The activity was greater in green and red samples 
extracted in methanol than in ethanol. 

                                        

 

 
 

Figure. 1. DPPH radical scavenging activity in green and red seaweeds from Sindhudurg coast of Maharashtra 
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Figure. 2. Ferrous ion chelating activity in green and red seaweeds from Sindhudurg coast of Maharashtra 
 

 
 

Figure. 3. Hydrogen peroxide scavenging activity in green and red seaweeds from Sindhudurg coast of Maharashtra 
 

 
 

Figure. 4.  Reducing power in green and red seaweeds from Sindhudurg coast of Maharashtra 
 



Surekha	P.	Rode	&	Anjali	B.	Sabale.	Int.	Res.	J.	Pharm.	2018,	9	(6)	

 

 111	

 
 

Figure. 5. Total antioxidant capacity in green and red seaweeds from Sindhudurg coast of Maharashtra 
 
DISCUSSION 
 
The highest DPPH activity in methanolic extract of red seaweed 
Porphyra species (91.85%).9 In Gracilaria biradae it was 60% in 
ethanol extract10. In Gracilaria edulis red seaweed a high activity 
in aqueous and methanolic extracts (95% and 82%) respectively 
was observed11. In methanolic extract of Caulerpa scalpeliformis, 
Halimenia durvilae and Halimenia microloba a low to moderate 
DPPH reaction has been reported 12. Excellent DPPH radical 
scavenging in methanolic extract of Enteromopha compressa13.  
 
Higher H2O2 scavenging effect in aqueous and organic fractions 
of Hijikia fusciformis  (red seaweeds)14. Hydrogen peroxide 
radical scavenging activity of Gratilopia lithophila (54%) and 
Hypnea valentiae (54%) respectively. Green seaweed samples 
H2O2 activity was about 30% 15.  Maximum activity in methanolic 
extracted Corollina mediterrane, Pterocladia capillacea and 
Jania rubens16. Highest reducing power activity in aqueous 
extract of Scytosiphon lomentaria than in ethanol extract17.  
 
Total antioxidant activity in methanolic extract of Gracilaria 
edulis (0.31 mg/g) which was very low when compared to the 
values obtained in the efficient solvent for the extraction of 
compounds with antioxidant activity18. In present study 
methanolic extraction of seaweeds was found to favour the 
antioxidant activity. 
 
CONCLUSION 
 
DPPH, FICA and TAC was good in both green and red seaweeds. 
DPPH activity was more than 70% in most of the seaweed 
samples and was maximum in methanol extracted samples as 
compared to those in ethanol and water. H2O2 activity is less in 
both green and red seaweeds. Reducing power is better in red 
seaweeds. Organic solvent revealed better activity, however H2O2 
is better in aqueous medium for both green and red seaweeds.  
 
ACKNOWLEDGMENTS 
 
The authors are thankful to UGC-BSR for financial support and 
Head Department of Botany Shivaji University Kolhapur for 
providing necessary facilities during research work. 
 
 
 
 
 

REFERENCES 
 
1. Aruoma OI. Nutrition and health aspects of free radicals and 

antioxidants. Food Chemistry Toxicology. 1994; 32:671–
683. 

2. Zubia M, Fabre MS, Kerjean V, Lann KL, Stigerpoureau V, 
Fauchon M, Deslandes E. Antioxidant and antitumoural 
activities of some Phaeophyta from Brittany coasts. Food 
Chemistrty. 2009; 116: 693–701.  

3. Wang LI, Rangarajan M, Shao Y, Lavoie E,  Huang T. and 
Ho C. Antioxidative phenolic compounds from sage (salvia 
officinalis). Journal of Agricaltural Food Chemistry. 1998; 
46: 4869-4873.  

4. Decker EA, Welch B. Role of ferritin as a lipid oxidation 
catalyst in muscle food. Journal of Agricaltural Food 
Chemistry. 1990;  38: 674-677.  

5. Ruch RJ, Cheng SJ, Klaunig JE. Prevention of cytotoxicity 
and inhibition of intracellular communication by antioxidant 
catechins isolated from Chinese green tea. Carcinogenesis 
1989;10: 1003-1008. 

6. Yen GC, Chen HY. Antioxidant activity of various tea 
extracts in relation to their antimutagenicity. Yen GC, Chen 
HY. Antioxidant activity of various tea extracts in relation to 
their antimutagenicity. Journal of Agricaltural Food 
Chemistry. 1995; 43: 27-32.  

7. Prieto P, Pineda M, Aguilar M. Spectrophotometric 
quantification of antioxidant capacity through the formation 
of a phosphomolybdenum complex: specific application of 
vitamin e. Anal Biochemistry. 1999; 269: 337-341.  

8. Singh N, Rajini PS. Free radical scavenging activity of an 
aqueous extract of potato peel. Food Chemistrty 2004; 85: 
611-616.  

9. Jimenez-Escrig A, Jimenez I, Pulido R, Saura-Calixto F. 
Antioxidant activity of fresh and processed edible seaweeds. 
Journal of  Science  Food and Agriculture. 2001; 81: 530–
534.  

10. Bartolomeu WS, Miguel AC,  Joana TM, Mafalda AC, 
Antonio CS, Jos AT. and Antonio AV. Antioxidant Potential 
of two red Seaweeds from the Brazilian Coasts. Journal of 
Agricaltural Food Chemistry. 2011. 59: 5589–5594. 

11. Boobathy S, Prithiviraj M, Gunasundari  V, Biochemical 
characterization of protein isolated from seaweed, Gracilaria 
edulis. Current Research Journal of Biological Sciences. 
2010; 2(1):35-37. 

12. Sumathi S, Krishnaveni M, Preliminary Screening, 
Antioxidant and Antimicrobial potential of Chaetomorpha 
antennina and Caulerapa scalpelliformis invitro study. 



Surekha	P.	Rode	&	Anjali	B.	Sabale.	Int.	Res.	J.	Pharm.	2018,	9	(6)	

 

 112	

International Journal of Environmental Sciences.  2012; 2 
(3):2312-2320. 

13. Ganesan K, Kumar KS, Rao SPV, Comparative assessment 
of antioxidant activity in three edible species of green 
seaweed, Enteromorpha from Okha, Northest coast of India. 
Innovative  Food Science Emerging and  Technologies. 
2011;12: 73-78. 

14. Karawita R, Siriwardhana N, Lee KW, Heo MS, Yeo IK, Lee 
YD,  Jeon, YJ, Reactive oxygen species scavenging, metal 
chelation, reducing power and lipid peroxidation inhibition 
properties of different solvent fractions from Hizikia 
fusiformis. European Food Research Technology. 2005; 220: 
363-371. 

15. Saranya C, Parthiban C,  Anantharaman P,  Evaluation of 
antibacterial and antioxidant activities of seaweeds from 
Pondicherry coast. Advances in Applied Science Research. 
2014; 5(4):82-90. 

16. Mohy El-Din SM,  El-Ahwany, AD. Bioactivity and 
phytochemical constituents of marine red seaweeds (Jania 

rubens, Corallina mediterranea and Pterocladia capillacea). 
Journal of  Taibah University for Science. 2016; 10 (4): 471-
484. 

17. Kuda T, Tsunekawa M, Hishi T, Araki Y, Antioxidant 
properties of dried 'kayamo-nori', a brown alga Scytosiphon 
lomentaria (Scytosiphonales, Paheophyceae) Food 
Chemistry. 2005; 89 (4): 617–622. 

18. Ganesan P, Kumar CS, Bhaskar N, Antioxidants properties of 
methanol extract and its solvent fractions obtained from 
selected Indian red seaweeds. Food Chemistry. 2008; 99: 
2717-2723. 

 
Cite this article as:  
 
Surekha P. Rode and Anjali B. Sabale. Antioxidant activity of 
some green and red seaweeds from west coast of Maharashtra, 
India. Int. Res. J. Pharm. 2018;9(6):108-112 http://dx.doi.org/ 
10.7897/2230-8407.09699 
   

   
 

Source of support: UGC-BSR, Conflict of interest: None Declared 
 

Disclaimer:	IRJP	is	solely	owned	by	Moksha	Publishing	House	-	A	non-profit	publishing	house,	dedicated	to	publish	quality	research,	while	
every	effort	has	been	taken	to	verify	the	accuracy	of	the	content	published	in	our	Journal.	IRJP	cannot	accept	any	responsibility	or	liability	for	
the	site	content	and	articles	published.	The	views	expressed	in	articles	by	our	contributing	authors	are	not	necessarily	those	of	IRJP	editor	or	
editorial	board	members.	
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


