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Table 1 The central composite design
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Fig.1 The test results of ethanol concentration
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Fig. 2 The test results of ratio of liquid to solid
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Fig. 3 The test results of extracting time
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Fig. 4 The test results of temperature
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Table 2 The experiment designs and results of RSM

1 —1 —1 0 1.174
2 1 0 1 1.297
3 0 —1 1 1.223
4 —1 1 0 1.362
5 —1 0 1 1.055
6 1 —1 0 1.468
7 0 —1 —1 1.356
8 0 1 1 1.312
9 0 0 0 1. 464
10 0 1 —1 1.526
11 1 0 —1 1. 441
12 —1 0 —1 1.292
13 0 0 0 1.436
14 1 1 0 1.483
15 0 0 0 1.352
16 0 0 0 1. 408
17 0 0 0 1.397
2 0. 091 *C—0. 043 *A *B+0. 023 *xA *xC—0. 020
) : *B*xC—0. 061 *A2+40. 022 *xB2—0. 079 *C2

=1 4140 10 xA+0 058 xB—
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Table 3 ANOVA for quadratic polynomial model
F P
0.23 9 0.026 23.20 0.000 2 * k% %
A 0. 081 1 0. 081 73.56 <C0.000 1 * % X%
B 0.027 1 0.027 24.17 0.001 7 * %
C 0. 066 1 0. 066 60. 01 0.000 1 * %
AB 7.482E—003 1 7.482E—003 6.78 0.035 3 *
AC 2.162E—003 1 2.162E—003 1. 96 0.204 4
BC 1. 640E—003 1 1. 640E—003 1. 49 0.262 3
A? 0.016 1 0.016 14. 34 0.006 8 * %
B? 1. 978E—003 1 1. 978E—003 1.79 0.222 5
C* 0.026 1 0.026 23.70 0.001 8 * %
7.728E—003 7 1. 104E—003
6. 085E—004 3 2.028E—004 0.11 0.947 4 Not significant
7.119E—003 4 1. 780E—003
0.24 16
R®=0.967 6 R4, =0. 925 9
s % k% %, P<<0. 001, ;% %, P<<0. 01, ; %, P<<0. 05, ; P>0.1,
3 s
> > ,
0. 000 1 s
R*=0. 925 9, s
=0. 947 4(P>0. 1 s
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Fig. 6 Response surface curve for extraction yield
of total flavonoids showing interaction between
concentration of ethanol and extracting time
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Fig.5 Response surface curve for extraction yield of 7 Ll 0 S
total flavonoids showing interaction between
concentration of ethanol and ratio Fig. 7 Response surface curve for extraction yield

of liquid to solid

of total flavonoids showing interaction between
ratio of liquid to solid and extracting time
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Optimization of Extraction Process of Total Flavonoids from Meconopsis
horridula Hook. f. & Thomson by Response Surface Methodology
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Abstract: Response surface method (RSM) is applied to optimize the extraction of total fla-
vonoids from Meconopsis horridula Hook. f. & Thomson. On the basis of single factor experiment,
selecting ethanol concentration, solid-liquid ratio, extracting time as influencing factors, the total
flavonoids extraction yield as response value. Box-Benhnken central combination experimental is
used to set a mathematical model for response surface analysis. The results of RSM shows that
the optimal extraction conditions are: ethanol concentration 64% , liquid-solid ratio 30 ¢ 1 and ex-
traction time 66 min. In these conditions, the extraction yield of total flavonoids is as high as
1.521%.
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