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Optimization of Technology Using Response Surface Analysis for Extracting
Flavonoids from Black Bean Assisted by Microwave and Its Antioxidant Activity
Evaluation

KANG Yong-feng'” , XUE Yong-gang’ ,HAN Qiao-ying'

(1. College of Food Science and Technology, Shanghai Ocean University/National Experimental Teaching Demonstration Center for Food Science and En-

gineering ( Shanghai Ocean University ) /Laboratory of Quality and Safety Risk Assessment for Aquatic Products on Storage and Preservation ( Shanghai) ,
Ministry of Agriculture, Shanghai 201306, China; 2. Zhengning County People’s Hospital, Qingyang 745300, China)

Abstract: To optimize the extraction process of flavones from black bean by microwave and studied its antioxidant activity, on
the basis of single factor tests, selected the ratio of ethanol to material,, volume fraction of ethanol and the microwave power as
the independent variables and the yield of flavones as response value, the method of response surface analysis with 3 factors
and 3 levels was adopted. A quadratic regression equation of prediction model was acquired. The results showed that the opti-
mal conditions for extraction was as follows: Power 600 W, ratio of ethanol to material 40:1 and volume fraction of ethanol

60%. Under those conditions, the yield of the flavones was up to 22. 1 mg-g~'. The flavonoids in black bean, which were a

kind of good source for natural antioxidants, showed relatively strong antioxidant activities on oil.
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Analytical factors and level of RSA

K K& Factor
Level I Power(x, ,B) /W WL Liquid-solid ratio (x, ,A)/(mL: g) L TEARFS3 8 Volume fraction of ethanol(x5,C) /%
-1 400 20 50
0 500 30 65
1 600 40 30
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Table 2 Response surface design and results of flavones yield
o D% ok LB R B
HE Power Liquid-solid ratio Volume fraction of ethanol Actural yield Predicted yiled
N () () () /(mgog™) /(mge™)
1 -1 -1 0 17.50 17.37
2 1 -1 0 17.76 17.43
3 -1 1 0 18.25 18.57
4 1 1 0 20. 96 21.09
5 -1 0 -1 18. 54 18.32
6 1 0 -1 20. 64 20. 62
7 -1 0 1 16. 47 16. 49
8 1 0 1 16.57 16.79
9 0 -1 -1 17. 65 18. 00
10 0 1 -1 21.28 21.17
11 0 -1 1 15. 80 15.91
12 0 1 1 17.95 17. 60
13 0 0 0 21.84 21.86
14 0 0 0 21. 60 21.86
15 0 0 0 21.88 21. 86
16 0 0 0 22.32 21. 86
17 0 0 0 21.68 21. 86
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Table 3 Analysis of variance for fitted quadratic polynomial model
T3 2R -5 A ¥r FAg PE
Variance resource SS DF MS F value P value
i Model 80. 26 9 8.920 67. 84 <0. 0001
5% 2% Residual 0.92 7 0. 130
ST Lack of fit 0. 61 3 0. 200 2. 60 0. 1897
Al 22 Pure error 0.31 4 0.078
2R Total 81.18 16
HI 4 FIHL RN — R0 X, AN X, . X XGRS
X W% 3 R X X XM 2SI X X, X,
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Table 4 Test results of significance for regression coefficient
- WE%& - ﬁﬁ% %%ﬁﬁ?@ %%ﬁﬁiﬁ P
Coufficiont Regression DF Standard 95% confidence 95% confidence P value
coefficient deviation lower limit upper limit
HHE Intercept 21. 86 1 0.16 21.48 22.25
X, 0. 65 1 0.13 0.34 0.95 0.0015
X, 1.22 1 0.13 0.91 1.52 <0. 0001
X; -1.42 1 0.13 -1.72 -1.11 <0. 0001
XX, 0.61 1 0.18 0.18 1. 04 0.0118
X1 X5 -0.50 1 0.18 -0.93 -0.071 0. 0282
X, X, -0.37 1 0.18 -0.80 0. 059 0. 0806
X% -1.68 1 0.18 -2.10 -1.26 <0. 0001
X3 -1.57 1 0.18 -1.98 -1.15 <0.0001
X3 -2.13 1 0.18 -2.55 -1.71 <0. 0001
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Fig. 5 Response surface plot and contour plot ratio of ethanol to material and microwave power
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