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Optimization of extraction process of resveratrol from grapevine by

central composite design and response surface method
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Abstract: Resveratrol was extracted from grapevine by ethanol reflux extraction, and the quadratic regression equation
y=—6.186 39+0.181 78x,—0.012 371x%,+0.122 93%;+0.000 273X;%,~0.000 545%;X:—0.000 164%,%:-0.001 178 ;> —0.000 042x,”—
0.002 998x;% (r=0.936 1, P<0.01) was obtained by selecting the ethanol concentration (x,), time for refluxing extraction

(x2) and ratio of solvent to raw material (X;) as independent variables and the extraction rate of resveratrol as dependent

variables. Then the extraction process was optimized using central composite design and response surface method. The

optimal conditions of extraction process were as follows: extracted 2 times, 129.5 min for each extraction, with 90.2%

ethanol and solvent to raw material ratio of 8.8
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Table 1 Factors and levels of central composite design
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Fig.l1 HPLC chromatograms of the standard and the sample
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Table 2  Results of central composite design Table 3 Results of variance analysis of quadratic model
X1 X2 X3 fmgg™) F P
1 -1 -1 -1 1.47 0.4300 9 00470 1627  <0.000 1
2 +1 -1 -1 1.62 Xi 0.2500 1 02500 84.57 <0.0001
3 -1 +1 -1 1.26 X2 0.003 1 1 0.003 1 1.07 0.3246
4 +1 +1 -1 1.72 X3 0.001 0 1 0.001 0 0.35 0.5655
5 -1 -1 +1 1.49 X1 X2 0.0380 1 0.0380  13.01 0.004 8
6 +1 -1 +1 1.62 X1 X3 0.0015 1 0.001 5 0.52 0.487 2
7 -1 +1 +1 1.26 X2 X3 0.001 5 1 0.001 5 0.52 0.4872
8 +1 +1 +1 1.63 X 0.1200 1 0.1200 4244  <0.000 1
9 -1.732 0 0 1.23 X’ 0.0190 1 0.0190 6.62 0.027 8
10 +1.732 0 0 1.66 X5 0.009 9 1 0.009 9 3.40 0.095 1
11 0 -1.732 0 1.57 0.002 9 10 0.0029
12 0 +1.732 0 1.64 0.0029 5 0.005 8
13 0 0 -1.732 1.58 0.000 0 5 0.000 0
14 0 0 +1.732 1.69 0.4500 19
15 20 0 0 0 1.68
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Fig.2 Resveratrol yield rate under different ethanol

concentrations and extraction time
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Fig.3 Resveratrol yield rate under different ethanol
concentrations and solvent ratios
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