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Optimization of the extraction process for Xuelian yishen formula by the combination of entropy weight
method-analytic hierarchy process with Box-Behnken response surface methodology
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Chinese Academy of Sciences, Urumqi 830011, China;2. School of Chemistry, University of Chinese Academy
of Sciences, Beijing 100049, China; 3. Dept. of Pharmacy, Urumqi Hospital of Traditional Chinese Medicine,
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ABSTRACT OBJECTIVE To optimize the extraction process of Xuelian yishen formula. METHODS The contents of total
flavone, echinacoside and acteoside, and extraction yield in Xuelian yishen formula were chosen as indexes, entropy weight
method-analytic hierarchy process was adopted to determine the weight coefficient. Box-Behnken response surface methodology was
used to optimize the extraction process of Xuelian yishen formula with extraction time, solid-liquid ratio and extraction times as
factors, using comprehensive score of above indexes as index. RESULTS The optimal extraction process of Xuelian yishen formula
was extraction time of 2 h, solid-liquid ratio of 1:12, extracting for 3 times. Average comprehensive score of 3 validation tests was
96.40 points (RSD=0.28%), the deviation of which with predictive value was 0.98%. CONCLUSIONS The optimized extraction
process is stable, feasible and reproducible, which can provide reference for the extraction process of Xuelian yishen formula.
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2.3 BEMMESENE
2.3.1 PR R A TR A%

H B PRIBUS T % B8 5 10.18 mg, & T 25 mL 28 5
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(##=0.998 1) , VLA 16.288~81.440 wg/mL .

2.3.4 K% EIALE
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Design-Expert 12.0 X {F15 7T Box-Behnken i Ji7 [ #2 H T
SRR AR () BRI AR S= (R #
PR o /o BT 5 e RAEL) X w s+ (PSR A 1 15 2/
FATRAG T S B KM X w st (BEACHEH & 1/E
AL & R KAE) Xw eswmwaat CHHE 2/ H i
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%1 Box-Behnken I E LI EESKFxR
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¥ 4h B ik

-1 1 1:10 1
0 15 1:12 2
1 2 1:14 3

%2 Box-Behnken R HESLIG FERER

KES fitg
75 W B Ok REBAR  WREEAR BEEETSE 0F e
‘ (mg/mL) (mg/mL) (mgml) %%

1 15 L4 1 19.89 02874 00120 2571 6207
2 15 L2 2 2831 03779 00171 3386 8638
3 1 112 1 00 02960 0.008 7 2155 6437
4 1 1:14 2 25.29 03898 00161 3405 8086
5 2 112 3 2867 05144 00213 3544 9576
6 15 L1 2 25.17 0348 1 00157 3463 7899
7 5 LI 2 26.29 03499 00162 3344 8103
8 2 1:14 2 21.03 03978 00131 3487 8204
9 2 1:10 2 2595 04164 00142 3480 8172
10 1 1:10 2 25.16 03292 00141 3356 7670
1l 15 L0 1 19.07 02659 0.0082 2120 5730
12 15 L2 2 29.80 04490 00129 3602 8889
13 2 112 | 2199 03154 00158 2547 69.62
14 15 L2 2 29.34 03952 00176 3541 89.65
15 1 112 3 2182 04480 00190 36.64 9042
16 15 110 3 29.04 04503 00198 3632 9314
17 15 14 3 2749 05271 00189 3680 9270
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AC 00020 1 00020 00001 09922
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& 0 | 0 392 0.0882
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IR, & 3 H A A AT 60 BER ) — YR 0T C HLAT I 5%
il (P<<0.01) , i & WA 4 B FIOR: 55 3 25 15 5 K4 B
PR SRR B L 2% R X A PR3 S i R JBE AR 3]
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T () B AL U T S B A TR |, R4S B[] Sy 2
h BHE R 1212 FRBURECH 3 IRt T A28
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P 5 T 25 B b 5 FRE 174 &b Ty BB 12 R 254k
F ETROR T FRE e T2 ST 3 RS IR
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