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Technology optimization for extracting proanthocyanidin from spring
rapeseed hull in Qinghai province

WANG Rui, QIN Yun-Xia, WANG Shu-Lin’

(College of Agriculture and Animal Husbandry of Qinghai University, Xining 810016, China)

ABSTRACT: Objective To increase the yield of extracting proanthocyanidin from rapeseed skin, the
methods of extraction were studied, and the technology of extraction was optimized. Methods The single
factor tests of ethanol volume fraction, extraction temperature and extraction time were studied to explore the
effect on extraction of proanthocyanidin in rapeseed skin. The optimum extraction processing was evaluated by
Box-Behnken central composite experimental design and response surface methodology analysis. Results
The optimum extraction conditions were that ethanol volume fraction was 63.7%, extraction temperature was
58.9 C and extraction time was 53 min. Under these optimized conditions, the experimental value of
proanthocyanidin extraction yield was 5.16 mg/g, which was exactly in accordance to the predicted value 5.22
mg/g. The proanthocyanidin extracted process of spring rapeseed skin was optimized by response surface
methodology, while validate test results were close to theoretical values under the optimum extraction
conditions. Conclusion The extraction proanthocyanidin from rapeseed hull using response surface
methodology isfeasible and reliable.
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Fig. 2 The effect of extraction temperature on procyanidins
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Fig. 3 The effect of extraction time on procyanidins
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Fig. 4 The effect of ratio of liquid to solid on procyanidins
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Table2 Design and results of response surface methodology experiment

X1 1% Xz /IC X3 /min mg/g
1 0 0 0 5.04
2 0 0 0 5.02
3 -1 1 0 1.94
4 0 0 0 5.16
5 -1 0 -1 29
6 -1 -1 0 313
7 1 0 -1 3.46
8 -1 0 1 2.56
9 1 -1 0 2.97
10 0 1 -1 3
11 0 -1 -1 4.38
12 1 1 0 3.16
13 0 1 1 3.82
14 1 0 1 452
15 0 -1 1 4.12
®3 EEBERSESTRRBERAYEEMRE
Table3 Analysisof variances and significance test of coefficientsfor the created regression model
F P F
9 13.38 1.49 21.94 0.0017 *x
X1 1 1.60 1.60 23.63 0.0046 *x
Xz 1 0.90 0.90 13.25 0.0149 *
X3 1 0.20 0.20 3.02 0.1427
XXz 1 0.48 0.48 7.02 0.0454 *
X1 X3 1 0.49 0.49 7.23 0.0434 *
XoX3 1 0.29 0.29 4.30 0.0928
X;? 1 6.95 6.95 102.49 0.0002 *x
Xo? 1 3.00 3.00 44.29 0.0012 **
Xq? 1 0.43 0.43 6.36 0.0531
5 0.34 0.068
3 0.33 0.11 19.04 0.0503
2 0.011 0 005733
14 13.72
s Ek (P<0.01); * (P<0.05);
cv 7.08%, , P 0.05 , Xs XoXz X ,

X; X2 X2 P 001 X, XX X Xs
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Fig. 5 The response surface(a) and contour plot(b) of ethanol concentration and extraction temperature influence on the quality
of procyanidins
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Fig. 6 The response surface(a) and contour plot(b) of ethanol concentration and extraction time influence on the quality of
procyanidins
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Fig. 7 The response surface(a) and contour plot(b) of extraction temperature and time influence on the quality of procyanidins
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