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Table 1 The independent variables and their levels used for design

X Factor Levels
-1 0 +1
Concentration (X;) (%) 60 80 100
Temperature (X;) (C) 24 47 70
Time (X3) (h) 3 5
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Table 2 Experimental values of DPPH free radical scavenging activity of Sargassum
glaucescens obtained from CCF design

Exp.run  Temperature (C)  Time Solvent Concentration DPPH free radical
(h) (%) scavenging (%)
1 70 1 100 29.4
2 47 3 100 334
3 47 3 80 26.2
4 24 3 80 16.1
5 47 3 80 28.1
6 47 3 80 24.8
7 47 1 80 20.7
8 70 5 60 24.2
9 24 5 100 21.4
10 47 3 80 24.1
11 47 5 80 25.9
12 70 5 100 36.9
13 24 1 60 19.3
14 24 1 100 16.1
15 47 3 80 26.1
16 47 3 80 26.6
17 70 3 80 21.7
18 47 3 60 29.5
19 70 1 60 21.3
20 24 5 60 20.2
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Table 3 ANOVA table for DPPH free radical scavenging activity of Sargassum
glaucescens extract as affected by independent variables during optimization

experiments
Factors SS df MS F P’
DH
Model 519.66 9 57.74 36.05 <0.0001
Independent Variables
Concentration (X, 51.53 1 51.53 32.17 0.0002
Time (X, 163.22 1 163.22 101.90 <0.0001
Temperature (X3, 47.52 1 47.52 29.67 0.0003
Interaction
X x X, 64.98 1 64.98 40.57 <0.0001
X % X; 10.13 1 10.13 6.32 0.0307
X5 x X5 2.21 1 2.21 1.38 0.2679
X7
X2 104.47 1 104.47 65.23 <0.0001
X, 112.16 1 112.16 70.02 <0.0001
X;5? 10.85 1 10.85 6.77 0.0264
Lack of Fit 6.16 5 1.23 0.62 0.6918
Pure Error 9.87 5 1.97
Cor Total 535.68 19

"p, Level of significance.
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Fig 1 The 3D response surface and 2D contour plots of DPPH free radical scavenging activity (%) of Sargassum
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Marine algae, Sargassum glaucescens, collecting from Chabahar coastal waters in order to investigate the
antioxidant properties of the extract. Extraction was set at three levels of time (1, 3 and 5 hours),
temperature (24, 47 and 70 °C) and solvent concentration (60, 80 and 100%). Antioxidant properties were
measured by DPPH free radical scavenging method. In this research, prediction of the antioxidant

properties of Sargassum algae was done using optimization through response surface methodology. Based
on the results, the conditions of optimum extraction treatment were determined by the Method as: the

concentration of %99.39, the temperature of 57.66° C and 4.32 hours for the extraction time. In this
method, the highest level of antioxidant properties was determined as % 36.9334. The amount of total
phenolic content for the Sargassum glaucescens was 3.2+0.56 per mg of galic acid /g of extract. The
results showed Sargassum glaucescens algae could be a good source for the extraction of antioxidant

compounds.
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