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Optimization of ultrasonic wave—-assisted extraction process of
flavonoids from apple peels
JIAO Yan'?, CHANG Ying""

(1.College of Food and Biological Engineering, Qiqihar University, Qigihar 161006, China;
2.Key Laboratory of Processing Agricultural Products of Heilongjiang Province, Qiqihar University, Qigihar 161006, China)

Abstract: The extraction process of flavonoids from apple peels by the ultrasonic assisted technique was
studied. Based on single factor test,response surface methodology (RSM) was used to study effect of the
ethanol concentrations,ratio of solutions to material ,extraction time on extraction rate of flavonoids. The best
extraction conditions were determined as follows:ethanol concentrations 50.3% ,ratio of solutions to material
28.9:1,time 49.1min, the flavonoids yield was 19.32mg/g.
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Table 1 Coded levels of variables of the Box—Behnken

experimental design
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Fig.1 Comparison of flavonoid content in different kinds of apples
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Fig.2 Effect of different ethanol concentrations on flavonoid yield
2.2.2 I EEXT BT A e I3 R, AR L
W AR 3 2 60% , 88 75 i B S0°C, B8 75 Ly 42 300W , i
FEIN TH)30min 264 T, W[ L 2 30:1 26 A5 I, S 2R 2 3
Pl H A< e o

°l «/”//K\*\*\ﬂ

11+

9_

HHIAT % (nglg)

7_

5

0 10:1 20:1  30:1  40:1 50:1  60:1 70:1
W B
B3 A [ ] Bk 34 i 7432 1 5 )
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Fig.4 Effect of different extraction time on flavonoid yield
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Fig.5 Effect of different extraction temperature on flavonoid yield
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Table 2 Box—Behnken experimental design and its results

K (mg/g)

3 I

S®E X X, X, BRITAEY (nglg)
1 -1 -1 0 17.30
2 1 -1 0 17.87
3 -1 1 0 9.84
4 1 1 0 14.79
5 -1 0 -1 10.35
6 1 0 -1 13.36
7 -1 0 1 12.63
8 1 0 1 13.07
9 0 -1 -1 18.39
10 0 1 -1 15.31
11 0 -1 1 18.86
12 0 1 1 10.59
13 0 0 0 18.58
14 0 0 0 19.15
15 0 0 0 18.59
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Table 3 Analysis of variance and parameter estimate of the regression model of quadratic response

AR SRR [E)EpES ZH Ak bRk 2= T P LEes
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X, 1 4.555500 0.547210 8.32 0.0004 o
—YRIN X, 1 1.672500 0.424395 3.94 0.0100 o
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RN X2 1 -0.029400 0.004923 -5.97 0.0019 o
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Table 4 Canonical and eigenvalues analysis of test results
i IS [ & N e ?:/—[E 5 ?:/
B S S B - KEASE - HAE
1 2 3

X 0.028402 50.284021 -0.209957 -0.015193 0.977593 -0.640347
Xa -0.111838 28.881622 19.495686 0.035914 0.999085 0.023240 -2.938784
X3 0.908932 49.089323 0.977051 -0.039988 0.209219 -4.030869
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