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Optimum extracting technology of flavonoids from radix pueraria

ZHU Aishi
(School of Biological and Chemical Engineering, Zhejiang University of Science and

Technology, Hangzhou 310023, China)

Abstract: The multiple influence factors were investigated through the single factor for
researching the extraction technology of flavonoids from radix pueraria. Four factors of quality
fraction of ethanol, extraction time, liquid-solid ratio and extraction temperature were chosen
to optimize with response surface methodology(RSM). A mathematical model was established
and the analysis of variance was carried out. The result shows that the obtained model is
significant and the optimum extraction conditions are as follows: 63.9 % of quality fraction of
ethanol, 138. 0 min of extraction time, 11. 3 mL/g of liquid-solid ratio, 72. 9 °C of extraction
temperature and one time extraction; when extracting the pH value of solution does not need to
adjust; the recycle use of ethanol is feasible. Using the process conditions, the theoretical
extraction yield of flavonoids is 1 842. 6 ng/g; the practical extraction yield is 1 821.3 pg/g.
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Fig. 1 Effects of quality fraction of ethanol

on extraction yield
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Fig.2 Effects of extraction time on extraction yield
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Fig.5 Influence of pH on extraction yield
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Table 1 Codes and levels of experimental factors

g 9 1H LIPS B(XD/ N P E] (X,) /min W L (X5)/(mL - g71) PG (X)) /C
—1 50 90 8 60
0 70 120 10 70
1 90 150 12 80

K2 LBITRKER

Table 2 Experimental design and results analysis

LI I 5 X, X, X, X, Y/(,U-g° g
1 —1 —1 0 0 1 650
2 1 —1 0 0 1313
3 —1 1 0 0 1 700
4 1 1 0 0 1424
5 0 0 —1 —1 1507
6 0 0 1 —1 1587
7 0 0 —1 1 1 540
8 0 0 1 1 1710
9 —1 0 0 —1 1502
10 1 0 0 —1 1214

11 —1 0 0 1 1631
12 1 0 0 1 1328
13 0 —1 —1 0 1561
14 0 1 —1 0 1 587
15 0 —1 1 0 1705
16 0 1 1 0 1762
17 —1 0 —1 0 1518
18 1 0 —1 0 1209
19 —1 0 1 0 1716
20 1 0 1 0 1428
21 0 —1 0 —1 1493
22 0 1 0 —1 1592
23 0 —1 0 1 1633
24 0 1 0 1 1727
25 0 0 0 0 1775
26 0 0 0 0 1763
27 0 0 0 0 1782
28 0 0 0 0 1759
29 0 0 0 0 1785
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Table 3  Analysis of variance for regression equation

RS -5 H ¥ 07 Fi FA{d Pr>F
FEL 7 7. 949E4005 14 58 775. 37 97.17 <0.000 1
X, 2. 703E+005 1 2. 703E4-005 462. 61 <0.000 1
X, 17 404. 08 1 17 404. 08 29.79 <0.000 1
X, 84 336.33 1 84 336. 33 144. 34 <<0.000 1
X, 37 856. 33 1 37 856. 33 64.79 <0.000 1
X, X, 930. 25 1 930. 25 1.59 0.227 6
X, X, 110. 25 1 110. 25 0.19 0.670 6
X, X, 56. 25 1 56. 25 0.096 0.760 9
X, X, 650. 25 1 650. 25 1.11 0.309 3
X, X, 6.25 1 6.25 0.011 0.919 1
X, X, 2 025. 00 1 2 025.00 3.47 0.083 8
X3 3.322E+005 1 3.322E4005 568. 61 <<0.000 1
X3 7 750. 41 1 7 750. 41 13. 26 0.002 7
X} 35 704. 24 1 35 704. 24 61.11 <<0.000 1
X: 97 245. 16 1 97 245.16 166. 43 <0.000 1
B % 8 180.05 14 584. 29
2% 351 7 655. 25 10 765.53 5.83 0.051 9
PR 524. 80 4 131. 20
e ] 80. 30E+005 28
A R*=0.989 8 Adj. R*=0.979 6 Pred. R*=0.944 1
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Fig. 6 Response surface plots of yield as function of different conditions
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