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ABSTRACT: Sulfated polysaccharides (SP) were extracted from 

Corallina officinalis marine red algae seaweed by using hydrothermal 

processes at 100 °C. The antioxidant activity of C. officinalis sulfated 

polysaccharide was determined using the (2,2-diphenyl-1-

picrylhydrazyl, DPPH) method, showing that this polysaccharide has a 

moderate effect in inhibiting the formation of those radicals. This 

study demonstrates that sulfated polysaccharide obtained from marine 

red algae have the potential for use as natural antioxidants in industrial 

food applications. 

 

 

 

 

INTRODUCTION: The natural products of 

seaweed and other marine organisms represent one 

of the new frontiers in the exploration of bioactive 

compounds. However, the Algerian marine 

biodiversity remains partially unexplored. In the 

last years, the sulfated polysaccharides (SP) found 

in marine seaweed are known to have many 

physiological and biological activities, including 

anticoagulant, anti-viral, anti-tumor, anti-

inflammatory and antioxidant effects 
1
. Marine 

algae contain a high concentration of SP, which are 

heterogeneous and complex macromolecules that 

are important for algal physiology; these molecules 

perform ionic, mechanical and osmotic functions 

and are components of the extracellular matrix 
2
. 
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Antioxidant activity has become a ‘hot’ topic and 

the subject of intensive investigations due to the 

ever-increasing demand by the food and 

pharmaceutical industries to develop natural 

bioactive anti-aging and anticarcinogenic 

compounds that demonstrate measurable health 

benefits. Antioxidative substances obtained from 

natural sources have already been investigated 
3-4

. 

However, there are very few studies in the 

literature on antioxidant activity associated with 

sulfated polysaccharides from seaweeds. Food 

industry consumes a wide range of algae 
5
 and 

considers a good antioxidant that compound that 

efficiently inhibits lipid peroxidation, a process that 

causes rancidity in foodstuff. Until recently, several 

synthetic antioxidants, including butylated 

hydroxyanisole (BHA), butylated hydroxytoluene 

(BHT), propyl gallate (PG) and t-butyl 

hydroquinone (TBHQ), were commonly used in the 

food industry. However, the use of these products 

has been restricted because they are now suspected 

of having carcinogenic effects 
6
.  
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As a result, interest in naturally occurring 

antioxidants from bioresources, such as seaweeds, 

has received considerable attention during the last 

few years, as they are generally believed to be good 

candidates for the production of safe biologically 

active substances 
7-9

. 

The aim of the present study was to investigate the 

antioxidant activity of a sulfated-polysaccharide 

(PLS) fraction extracted from the marine red algae 

Corallina officinalis in the west coast of Algeria. 

MATERIALS AND METHODS: 

Algal Source: The red algae Corallina officinalis 

were collected from Arzew gulf (West of Algeria) 

during March 2015. The identification of the 

investigated marine algae was verified by Prof. 

ELKHIATI Laboratory of Biology and Plant 

Physiology Casablanca- Marocco. 

Extraction of Soluble Polysaccharide: Specimens 

of the red algae Corallina officinalis were collected 

in August 2015 from the Arzew gulf (West of 

Algeria). After collection, the algae were cleaned 

of epiphytes, washed with distilled water, and 

stored at −20 °C. To enable extraction of 

polysaccharide, 5 g of dried C. officinalis tissue 

was ground into a fine powder and incubated in 

stirring distilled water (25% w/v) for 2 h at 100 °C. 

After filtration and concentration of the solution, 

the polysaccharide was precipitated with ethanol 

absolute (1:3 v/v) and centrifuged at 10,000 rpm to 

pool it and evaporated under vacuum at 60 °C in 

rotary evaporator according to Asker et al. 
10

 The 

precipitate was dried at 30 °C, to yield brownish 

powder crude sulfated polysaccharides 
11

 and kept 

for analysis. 

Antioxidant Activity Assays: In order to 

determine the antioxidant activity of the sulfated 

fucans, solutions were prepared by solubilizing 

these polysaccharides in distilled water to acquire 

1.5 mg/ml, 0.75 mg/ml, 0.35 mg/ml and 0.15mg/ml 

Then, the total antioxidant activity of these 

polysaccharides solutions was estimated by the 

methods described below. 

Radical Scavenging Activity by DPPH Method: 
12

 The DPPH scavenging activity was determined 

by measuring the ability of the samples to scavenge 

the free radical DPPH. For the reaction, 50 mL of 

sample was added to 2950 mL of a 60 mM 

methanolic DPPH solution, and the mixture was 

shaken and incubated in darkness at ambient 

temperature for 30 min. Then, the absorbance at 

517 nm was determined. Vitamin C was used as a 

positive control in parallel. The DPPH radical 

scavenging activity was expressed as the inhibition 

percentage using Eq. (1): 

% inhibition of DPPH = (1– AS /AC) × 100    (1) 

Where AC and AS is the absorbance of the control 

and the absorbance of the sample solution, 

respectively. 

Statistical Analysis: All analytical determinations 

were performed in triplicate, and the results are 

presented as average values ± Standard deviations. 

Data were analyzed using one-way analysis of 

variance (ANOVA) and the Tukey multiple 

comparison tests was used to determine significant 

differences (p<0.05) between mean values. 

RESULTS AND DISCUSSION: In the present 

study, the antioxidant activity of the sulfated 

polysaccharide isolated by using aqueous 

extraction at 100 °C from C. officinalis were 

evaluated by DPPH method and compared with 

standard antioxidant. The DPPH radical scavenging 

activity is depicted in Fig. 1. To determine the 

antioxidant activity of the sulfated polysaccharides, 

the samples were dissolved to provide four 

different concentrations (0.1825 mg/ml, 0.375 

mg/ml, 0.75 mg/ml and 1.5 mg/ml), 

The DPPH free radical-scavenging model is widely 

accepted as a tool for estimating the free radical-

scavenging activities of antioxidants. In this 

method, the absorbance decreases as a result of a 

color change as the radical is scavenged by 

antioxidants through the donation of hydrogen to 

form the stable DPPH–H molecule 
13

.  

In the present study, the highest DPPH radical-

scavenging effects were observed for the sulfated 

polysaccharide samples obtained by red algae, with 

an inhibition value of 52% at a concentration of 1.5 

mg/ ml Fig. 1 which ascorbic acid exhibited 

74.64% scavenging effect at a concentration of 1.5 

mg/ml. The half-maximal inhibitory concentration 

(IC50) value for C. officinalis was 1.3 mg/ml; 

Ascorbic acid exhibited 50% scavenging ability at 

a concentration of 0.14 mg/ml.  
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In the present examination, sulfated 

polysaccharides from all the three algae exhibited a 

dose-dependent increase in the scavenging of 

DPPH radical.   

Previous studies have reported the antioxidant 

activity of the extracts from the red algae of the 

Corallina officinalis 
14

. 

As a comparison, vitamin C showed stronger 

scavenging activity for DPPH radical than the 

sulfated polysaccharides (P<0.05). 

Several works have demonstrated that the presence 

of sulfate groups in seaweed polysaccharides is 

responsible for numerous types of biological 

activities, such as antioxidant activities 
15- 16

. 

The bioactivities of polysaccharides can be affected 

by many factors including chemical components, 

molecular weight, structure, conformation, even the 

extraction and isolation methods. Zhao et al., 
17

 

mentioned that low molecular weight sulfated 

polysaccharide has the potential ability to stop free 

radical reactions from the start and to inhibit the 

damage induced by excess free radical. However, 

the relationship between the structure of algal 

polysaccharides and antioxidative mechanisms has 

not yet been elucidated 
18

. 

 
FIG. 1: ANTIOXIDANT ACTIVITY (DPPH ASSAYS) 

OF SULFATED POLYSACCHARIDE EXTRACTED 

FROM CORRALINA OFFICINALIS AND STANDARD 

VITAMIN C 

CONCLUSION: Sulfated polysaccharides 

extracted with hot water process from Corallina 

officinalis red algal exhibited the antioxidant effect. 

Red seaweeds Corallina could be considered as a 

potential source of bioactive molecules that may be 

useful for the development of new pharmaceutical 

agents.  
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