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Optimization of alcohol extraction techniques of flavonoidsfrom
Radix Astragali using response surface methodology
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Abstract To optimize the alcohal reflux process o flavonoid from Radix Astragali response surface methodology (RSM)
was employed to investigate the irfluence o the four main factors including temperature, time, concentration of
ethanol, ratio of solvent to raw material on the yield of flavonoid using High-performance liquid chromatography
(HA.C) . Regression coefficient and analysis showed the regression model fitted the actual process well. Based on the
results o response surface methodology, the best extraction processing parameter was ascertained as follows: tem-
perature 75 ,time 2. 5h,concentration of ethanol 88.3 % (v/ v) ,ratio of solvent to raw material 25mL/ g. Yield o that
optimized procedure was 0. 977 mg/ g. The experimental values agreed with those predicted within a 1 % relative error,
thus indicating the suitability of RSM in optimizing the extraction o flavonoid from Radix Astragali.
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Table 3 RSM Experimentd desgns and resultsfor Radix Astragdi favonoids extraction
X1/ h Xal Xal % Xal (mL/g) Y/ (mg g) X1/ h Xol Xal % Xal (mL/g) Y/ (my g)
1 1 45 70 10 0.561 17 0.5 55 80 15 0.556
2 1 45 70 20 0.609 18 2.5 55 80 15 0.775
3 1 45 90 10 0.588 19 1.5 35 80 15 0.576
4 1 45 90 20 0.620 20 1.5 75 80 15 0.779
5 1 65 70 10 0.595 21 1.5 55 60 15 0.579
6 1 65 70 20 0.627 22 1.5 55 100 15 0.586
7 1 65 90 10 0.598 23 1.5 55 80 5 0.638
8 1 65 90 20 0.632 24 1.5 55 80 25 0.751
9 2 45 70 10 0.537 25 1.5 55 80 15 0.649
10 2 45 70 20 0.583 26 1.5 55 80 15 0.668
1 2 45 90 10 0.611 27 1.5 55 80 15 0.675
12 2 45 90 20 0.649 28 1.5 55 80 15 0.686
13 2 65 70 10 0.645 29 1.5 55 80 15 0.679
14 2 65 70 20 0.727 30 1.5 55 80 15 0.694
15 2 65 90 10 0.722 31 1.5 55 80 15 0.673
16 2 65 90 20 0.799
, ; X3
, ( 4 X1 Xa X4 X1 Xz X1 X3 ,
4 ; X3
Table 4 Andyssof mean square deviation for '
Radix Astragali falvonoids extraction , (1)
F P> F 4 ’ )

X1 1 0.0323 0.0323 40.6582 0.0001*** !

X2 1 0.0411 0.0411 51.6529 0.0001*** 0.918,

X3 1 0.0051 0.0051 6.3804 0.0225 * )

Xa 1 0.0158 0.0158 19.8128 0.0004 *** )

X12 1 0.0001 0.0001 0.1214 0.7320

X22 1 0.0000 0.0000 0.0486 0.8284

X32 1 0.0146 0.0146 18.3424 0.0006*** 2.2

Xaz 1 0.0008 0.0008 1.0531 0.3201 4

X1 X2 1 0.0120 0.0120 15.9601 0.0013** ( 1 1(a) ,

X1 X3 1 0.0037 0.0037 4.6398 0.0468 *

X1 Xq 1 0.0006 0.0006 0.7393 0.4026 '

X2 X3 1 0.0000 0.0000 0.0347 0.8547 [10] '

X2 Xq 1 0.0002 0.0002 0.2924 0.5961

X3 X4 1 0.0000 0.0000 0.0573 0.8139 ! !

14 0.127 0.0091 11.4480 0.0001*=** s
10 0.0106 0.0011 2.9903 0.0964
i (P<0.001) ; **, (P<0.01);

: (P<0.05) 1(b) ,
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