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Optimization of extraction technology of flavonoids from
howthorn leaves by response surface method

SHI Honglin, HUANG Qi., CHU Shenjia, KU Nana, YU Xiaoyan, WANG Yuanyuan
(School of Biological and Chemical Engineering. Zhejiang University of Science

and Technology, Hangzhou 310023, China)

Abstract: Response surface method was used to optimize the technological conditions of extracting
flavonoids compounds from howthorn leaves, with extraction yield of flavonoids as indicator and
ethanol reflux as extraction method. Single factor experiment and response surface method were used
to discuss the influence on extraction yield by extraction temperature, liquid-solid ratio, the ethanol
concentration and extraction time. The regression equation prediction model was developed by Box-
Behnken center combination design and response surface method. The best extract conditions are as
follows: the liquid-solid ratio 29 mL/g, ethanol concentration 68 % ,extracting temperature 64 °C and
extracting time 34 min. Under the condition, the extraction yield of flavonoids is 3. 07 %. The results
are agreed with model predictions. Thus the technology can be used as the extraction process of
flavonoids from howthorn leaves.
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Table 1 Experimental factors and levels in response surface design
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Table 2 Arrangement and experimental results of response surface design

e = A B C D HLAR B/ Y
1 1 0 0 —1 2. 82
2 0 0 —1 —1 2.31
3 1 0 0 1 2.91
1 0 0 0 0 2. 86
5 0 0 1 1 2.78
6 —1 —1 0 0 2. 04
7 —1 1 0 —0 2.17
8 0 0 —1 1 2.50
9 —1 0 0 —1 2.21
10 1 0 1 0 2.94
11 0 —1 0 1 2.26
12 0 —1 1 0 2.27
13 0 —1 —1 0 2.17
14 —1 0 0 1 2.21
15 0 —1 0 —1 2.15
16 0 0 1 —1 2.65
17 0 0 —1 0 2.75
18 0 1 0 1 2.92
19 1 —1 0 0 2.41
20 —1 0 —1 0 2.12
21 0 1 0 —1 2.77
22 0 0 0 0 2.78
23 0 0 0 0 2. 90
24 0 0 0 0 2.83
25 1 1 0 0 2. 87
26 0 0 0 0 2.75
27 0 1 1 0 2.93
28 1 0 —1 0 2. 86
29 —1 0 1 0 2.24
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Table 3 Analysis of variance of the constructed regression model

Ty 2 KR F-J7 A H i ¥or Fi Py
158 7Y 2.67 14 0.19 16. 38 <0.000 1
A 1.22 1 1.22 104. 45 <<0.000 1
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CD 9.000X10"* 1 0.25 0.077 0.785 1
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C? 0.075 1 0.081 6.48 0.023 3
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Fig.5 Response surface and contour line of

liquid-solid ratio and ethanol concentration
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liquid-solid ratio and extraction time
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Fig.9 Response surface and contour line of ethanol

concentration and extraction time
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concentration and extraction temperature
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Table 4 Qualitative analysis of flavonoids from howthorn leaves
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