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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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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.

KEYWORDS Xuelian yishen formula;

surface methodology; extraction process

entropy weight method; analytic hierarchy process method; Box-Behnken response

2 10 DAk, 2 TR BB B, JEH R AE
1677 MU PR B O T e B A 3897 A oh T
KIPLIR 22 LK BRI 0 TR 2 T2
TR S HON B , ST o0 et A7 T 200k,

FHELRE N GE RS B BB BN il 7E
WK EE RN T 484, % B RIDEE K AR
% P FAE 12 R 252 a, HA DA I IS IR L

2N

AESTE T ERA B EIEWMRSEAA TR WA A5

H” (No. Fr ki (2020)015) ; hERLE=BE AR AR 2 R 75 25 Bt
5 H (No.Y202086)

* E—EE WL, MR P AR5 2 . E-mail:
xiatiguli819@163.com

# BIEIESE U000, LA, Wi BFSEr ) Th 2 IR 2N

E-mail : wutao@ms.xjb.ac.cn

-+ 1858 - China Pharmacy 2023 Vol. 34 No. 15

DU 1207 Rk 5

BRI B2 R W], 1% 07 B 28 Y DA T R L
HRAGYHA B B D, A R A H B8
AEREH RO TR Z BTG TR 7> 22—, 35X 2 NG PR By
AMLRERS I A PR A L, Dol U 97 47 , i REA B 2% W 47

EZE G 2023 4R 34 446 151



efb it ™, BERZEAL S W 25 R I F R AL
Keffe 2 v g AR T R EEE PR R , A PR L
AL AT DL O PR SR . A EESEARGE ,
B R I P g 22 B AR IR TR R e R A
V] Xof A DR o B/ N B I LA R PP E ™ iR
YRR e 2 25800 B, LR AR AR AR S e T
BT Y i, TS R v 25 52 05 25580, DRLIHG, AR
PALFA R AT B ACRE RS R R & 5t DL 2
AR T R T KR T2

JZ IR 43 #F (analytic hierarchy process, AHP) i J&—
i S ULRA i, AR AS [l BR 20 A [A] )24, I3 5 4
Seis BT DS Al 7 W R T U0 O B Ak
AR WAL (entropy weight method , EWM ) J&—Fi &
SR TRAS 31, AT 38 4ok 405 1 1 DRI 2 e ) AN 7 1, B A
PR A UL R YRR A . Box-Behnken M B [ i A
YD FE i B BE A SR A RSB O A 2 AR
T, A5 K EWM-AHP 4% 4 Box-Behnken Il
DF TET , DASRRERST ] DRRA L A Ok B % 22 I 22 L A
W B TR 2, DI ZOr 3 T 20 it
2%,

1 ##
1.1 FEUE

AW T BT £ B UV-1800 KU 4E 41T 1L 43
O B2 it | UltiMate 3000 Y 5 250 AH €438 {X ( H 4% Shi-
madzu 3 A ) , R-210 R Jie % 7% 2 A (% -+ Buchi A F] ) ,
DZF-6050 % #.25 T4 4 ( L R S A R AR,
Scout SE #Jj 43 2 —HL T FF-[ L ZE AR (1) A PR
/yl], Sartorius BT 25 ST 43 2 —HLF RV [FE L F
Wb ez AL (Jbmt) A BR A Fl], TGL-20B 2 i 3 52U B
OHLC B2 SRR ) , DHG-9140A 7Y B $AfE i
BT RAE (R RB AR AR AR
12 FEHRBSKA

ARG R IS S AR kA B P
S AREE PR RS AT R R B2
B ARSET P BR BR B I, 28 b ERLF e B s AL B A

A (HE42-43-51 8 111670-201907 ., 100080-201610, 4 i
BIART 98%) 50 17 v [ £ 5 25 Sl K e BIF A B 5 B
TEMEE T B, (5 21090906, 46 A T-98% ) I [ |
ait AR A R A F,
2 AEEHER
2.1 MRFHE EZHEENSENE
2.1.1  TRAR IR A il 25

i 25 B IBCRA SR 44 R 6 5 AR 0 0 HESOE i, LA
50% HI I B 5 e 16 JE 43 91 A 329.0.31.44 pg/mL HY IR
B R T
2.1.2 A

FeE A B AT E FURRIR 1/4 Ab 7 12 kb 2
R, 3 41.25 g, B FRURBE A, A 12 £ 5K ik
13 3K, FFIK 2 hs B8, & IR, BBV 4R R iE )
DL ZEIR K R 25 & 250 mL, B 5 B B WA 0.22 um 73
FLUBREE L g, RS A, 2
2.1.3  BAMEST BE SR A ) 25

P T RE 25 O A T B BR ISR PR A AR A
P 2.1.27 TN 73 ) 45 Tl PR A 1 B A% Rl AR
2.1.4 Ok

{4, 4% # M InertSustain-Cis (250 mmX4.6 mm, 5
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AL & R KAE) Xw eswmwaat (VB 2/ H i
KAE) X w sgssesss , FARR R H5ACF BT LR 1, ARSI 5
G2,

%=1 Box-Behnken I E LI EES5KFxR

Wge =

¥ 4h B Chk

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

%2 Box-Behnken R HEESLIG FEREMER
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1 15 L4 | 19.89 02874 00120 2571 6207
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3 1 112 1 nn 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 L2 2 25.17 0348 1 00157 3463 7899
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