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Optimization of Extraction Technology of Flavonoids from Peanut Hull

SUN Lan-ping, MA Long, ZHANG Bin, ZHAO Da-qing, XU Hui
(Department of Food and Bioengineering, Bengbu College, Bengbu 233030, China)

Abstract: This study aimed to optimize the extraction technology of flavonoids from peanut hull with ethanol as extraction
solvent. By means of combination design of quadratic regression orthogonal rotation, the effects of time, temperature, ethanol
concentration, ratio of liquid to solid on the extraction rate of peanut hull flavonoids were analyzed on the basis of single-factor
tests. A quadric regression model on extraction conditions of flavonoids was established, and the optimum conditions were
obtained. The results indicated that the extraction rate of peanut hull flavonoids is affected in turn by time, ratio of liquid to solid,
ethanol concentration and temperature, and the optimum extraction time, temperature, ethanol concentration, ratio of liquid to
solidare 2 h, 53 °C, 73% and 27 ml/g, respectively. Under the above conditions, the extraction rate of flavonoids from peanut hull
is up to 4.04%.
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Table 1 Factors and levels of quadratic regression orthogonal
rotation combination test
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Table 2 Results of quadratic regression orthogonal rotation
combination test

R Xi Xe X3 Xa PR (%)
1 1 1 1 1 3.88
2 1 1 1 -1 3.67
3 1 1 -1 1 3.68
4 1 1 -1 -1 3.41
5 1 -1 1 1 3.60
6 1 -1 1 -1 3.39
7 1 -1 -1 1 3.63
8 1 -1 -1 -1 3.48
9 -1 1 1 1 3.11
10 -1 1 1 -1 3.08
11 -1 1 -1 1 2.96
12 -1 1 -1 -1 2.73
13 -1 -1 1 1 3.03
14 -1 -1 1 -1 2.87
15 -1 -1 -1 1 3.24
16 -1 -1 -1 -1 2.89
17 -2 0 0 0 2.68
18 2 0 0 0 3.83
19 0 -2 0 0 3.15
20 0 2 0 0 3.38
21 0 0 -2 0 2.75
22 0 0 2 0 3.18
23 0 0 0 -2 3.17
24 0 0 0 2 3.74
25 0 0 0 0 3.43
26 0 0 0 0 3.49
27 0 0 0 0 3.57
28 0 0 0 0 3.49
29 0 0 0 0 3.61
30 0 0 0 0 3.59
31 0 0 0 0 3.51
32 0 0 0 0 3.61
33 0 0 0 0 3.44
34 0 0 0 0 3.42
35 0 0 0 0 3.59
36 0 0 0 0 3.53
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Table 3 Variance analysis of results of quadratic regression
orthogonal totation combination test

ASRIE  PITA AR op LEfE F p i

Xi 2.1182 1 2.1182 330.4162 0.0001
Xz 0.0301 1 0.0301 4.6959 0.0419
Xa 0.0900 1 0.0900 14.0448 0.0012
Xa 0.3151 1 0.3151 49.1527 0.0001
X 0.1070 1 0.1070 16.6835 0.0005
X5 0.0979 1 0.0979 15.2718 0.0008
X5 0.5434 1 0.5434 84.7648 0.0001
X 0.0020 1 0.0020 0.3047 0.5868
XiXe 0.0298 1 0.0298 4.6416 0.0430
XiXs 0.0003 1 0.0003 0.0478 0.8291
XiXa 0.0003 1 0.0003 0.0478 0.8291
XeXs 0.1073 1 0.1073 16.7308 0.0005
XoXa 0.0011 1 0.0011 0.1648 0.6889
XsXa 0.0095 1 0.0095 1.4829 0.2368
EIPE| 3.4519 14 0.2466  F.=38.46072  0.0001
Pl 0.1346 21 0.0064

PSS 0.0798 10 0.0080  F:i=1.59904  0.1750
iR 0.0549 11 0.0050

ps¥ill 3.5865 35
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Fig.5 Effects of single factor on extraction rate of flavonoids from
peanut hull
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among time, temperature, ethanol concentration and ratio of
liquid to solid on extraction rate of flavonoids from peanut hull
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Table 4 Probability distribution of Xi in optimized extraction

scheme
X X2 X X
UHC O BE UM BE OB BE M B
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