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Optimization research of anthocyanins ultrasonic extraction by

response surface design from purple grapes peels

XTAO Gongnian'?, LI Yanjun®*, CHEN Bo®’, LIN Linlin"*, YOU Yuru'*
(1. School of Biological and Chemical Engineering, Zhejiang University of Science and Technology » Hangzhou 310023,
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Abstract: Anthocyanin in the purple grapes peels is a water-soluble pigments, the optimization
research of anthocyanins ultrasonic extraction by response surface design from purple grapes
peels was studied in this paper. Through Box-beheken design, the effects of Ultrasonic power,
ultrasonic temperature, ultrasonic frequency, ultrasonic time were selected as the main factors.
The results showed that the optimal extraction conditions as followed: ultrasonic power is
286 W, ultrasonic temperature is 45. 2 “‘C, ultrasonic frequency is 49. 8 kHz, and ultrasonic
time is 45 min. At this point the maximum anthocyanin yield is 0. 235 g/100g.
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Table 1 Experimental factors and levels
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Table 2 Response surface design and results of experiments

B A AGEP )2 BOE 7 iR D COE P 2O DG I [ 33/ (g + 100g™ ")
1 1 0 0 -1 0. 187
2 0 0 0 0 0.156
3 0 0 -1 1 0. 154
4 0 1 -1 0 0. 147
5 0 0 1 1 0.171
6 —1 0 0 —1 0. 204
7 1 0 1 0 —
8 0 0 1 —1 0. 144
9 0 0 0 0 0. 164

10 -1 1 0 0 0. 167
11 0 -1 0 1 0.151
12 1 —1 0 0 0.189
13 —1 0 0 1 0.176
14 0 1 0 -1 0. 142
15 1 0 -1 0 0.181
16 0 —1 1 0 0.138
17 0 0 0 0 0. 160
18 0 1 1 0 0. 120
19 0 1 0 1 0.172
20 0 —1 -1 0 0.126
21 0 —1 0 —1 0.145
22 0 0 -1 —1 0.153
23 -1 0 1 0 0.171
24 -1 -1 0 0 0. 157
25 1 0 0 1 0. 240
26 1 1 0 0 0.217
27 -1 0 -1 0 0.162
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Table 3 Analysis of regression

KR FdiE  SeqSS Adj SS Adj MS F r B3 FERER T

EE| 14 0.017 341 0.017 341 0.001 239 20.04  0.000
24k 0.002 794 0.003 089 0.000 772 12.49  0.000
S 0.012 123 0.012 086 0.003 021 48.88  0.000
ZHAEH 6 0.002 425 0.002 425 0.000 404 6.54  0.004
B 25 1R 2% 11 0.000 680 0.000 680 0.000 062
EE) 9 0.000 648 0.000 648 0.000 072 4.5 0.195
ali 1% 22 2 0.000 032 0.000 032 0.000 016
At 25 0.018 021
i 0.000  0.160 000  0.004 539 35. 247
A 0.000  0.014 600  0.002 486 5.872
B 0.053  0.004 917  0.002 270 2.166
C 0.533  0.001 600  0.002 486 0. 644
D 0.007  0.007 417  0.002 270 3.268
AxA 0.000  0.033 975  0.003 553 9.563
B«xB 0.003 —0.013 300  0.003 442  —3.864
CxC 0.002 —0.014 025  0.003 553  —3.948
DxD 0.047  0.007 700 0.003 442 2.237
AxB 0.277  0.004 500  0.003 931 1. 145
AxC 0.688  0.002 050  0.004 973 0.412
AxD 0.000  0.020 250  0.003 931 5.151
BxC 0.031 —0.009 750  0.003 931  —2.480
Bx D 0.155  0.006 000  0.003 931 1.526
CxD 0.126  0.006 500  0.003 931 1.653
S=0.007 862 36 PRESS=0. 004 360 36
R—Sq=96.23% R—Sq(Ti) =75.80% R—Sq(JH#)=91.42%
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Fig.2 Response surface and contour results of Y= f(A,B)
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Fig.3 Response surface and contour results of Y= f(A,C)
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Fig.4 Response surface and contour results of Y= f(A,D)
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Fig.5 Response surface and contour results of Y= f(B,C)
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Fig. 6 Response surface and contour results of Y= f(B,D)
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Fig.7 Response surface and contour results of Y= f(C, D)
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Fig.8 Analysis of optimal level
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