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Abstract: The anthocyanins were extracted from grape pomace by aqueous two — phase extraction. Genetic algorithm was
employed to optimize the extraction process of anthocyanins from grape pomace based on single factor experiment. HPLC—MS
was used to identify the anthocyanins components of the extracts from grape pomace obtained under the optimal combination of
process parameters.The optimum extracting parameters to achieve the highest the yield of anthocyanins of (3.05 £0.07) mg/g
from grape pomace by aqueous two— phase method was obtained under an ethanol concentration of 40% , ammonium sulfate
mass fraction of 26% ,pH of 3.0, solid—to—liquid ratio of 1: 38 g/mL.Under these conditions, the yield of anthocyanims was
(3.05 £0.07) mg/g. The anthocyanins extracts from grape pomace mainly contained two anthocyanins components in terms of
delphinium-3-glucoside and cyanidin—-3- glucoside, and their purities were 90.16% and 92.41% , respectively.The results of
natural anthocyanins extraction would provide a new way and basis for further development of functional food.
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Fig.1 Effect of different extraction methods

on the yield of anthocyanins from grape pomace
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Fig2 Effects of different experimental factors on the yield of anthocyanins from grape pomace
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Table 2 Experimental design and results

of response surface methodology

a2 X x. x x, feewmE
(mg/)
1 -1 -1 0 0 1.89
2 1 -1 0 0 1.88
3 -1 1 0 0 271
4 1 1 0 0 2.79
5 0 0 -1 -1 1.81
6 0 0 1 -1 2.52
7 0 0 -1 1 1.86
8 0 0 1 1 1.81
9 -1 0 0 -1 2.10
10 0 0 -1 1.99
11 -1 0 0 1 1.82
12 1 0 0 1 1.79
13 0 -1 -1 0 1.99
14 0 -1 0 2.69
15 0 -1 1 0 2.03
16 0 1 1 0 2.81
17 -1 0 -1 0 1.85
18 1 0 -1 0 2.24
19 -1 0 1 0 2.28
20 1 0 1 0 1.86
21 0 -1 0 -1 1.80
22 0 0 -1 2.75
23 0 -1 0 1 1.81
24 0 1 0 1 2.54
25 0 0 0 0 2.80
26 0 0 0 0 2.79
27 0 0 0 0 2.79
28 0 0 0 0 2.80
29 0 0 0 0 2.69

Y =2.77 +0.41X, + 0.072X, —0.11X, —0.38X> —
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Table 3  Significance of regression model coefficient of anthocyanins extracted from grape pomace by aqueous two—phase extraction

e 3 7R A ¥7 FAE PlE
Rl 4.89 14 0.35 46.67 <0.0001 **
X, 2.133E-0.003 1 2.133E-0.003 0.29 0.6016
X, 2.05 1 2.05 274.17 <0.0001 **
X, 0.062 1 0.062 8.24 0.0123°
X, 0.15 1 0.15 20.61 0.0005 **
X,’ 0.95 1 0.95 126.58 <0.0001 "

X,’ 0.034 1 0.034 4.50 0.0523
X,? 0.67 1 0.67 89.94 <0.0001 **
X, 1.41 1 1.41 189.18 <0.0001 **
X, X, 2.250E-0.003 1 2.250E-0.003 0.030 0.8648
X, X, 0.16 1 0.16 21.94 0.0004 **
X, X, 1.600E-0.003 1 1.600E-0.003 0.21 0.6508
X, X, 1.600E-0.003 1 1.600E-0.003 0.21 0.6508
X, X, 0.011 1 0.011 1.47 0.2447
X, X, 0.15 1 0.15 19.82 0.0005 **
R 0.10 14 7.478E-0.003

e 1) 5 0.096 10 9.577E-0.003 4.29 0.0864
PR 8.920E-0.003 4 2.230E-0.003
oyl 4.99 28

R =0.9790 C.V. =0.8867
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Fig.3 Response surface and contour plots of interaction of experimental factors
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Table 4 Identification of anthocyanins in grape pomace

it B % B4 B i) W T L HTET Iy TR TR way
(min) [M"](m/z) (m/z) (m/z)
1 13.72 25.71 465.1 303.1
2 22.00 49.36 449.1 287.2
o -2:4F Best:-3.19452 Mean:-3.19443 1.0
= o}
S -2.6(, *Best fitness 08 o
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ERiER 0.4 z
5301 om o 02 =
m,_:"*“?;,s,".)‘.'gzm'am - . — 00 é
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