JPRAY 0% i DR A K i T 2 Ak

PEH"EEAE,T ORLERNLEZEE U ARTESAFGZR, BXE  050200;2. R H % —
PEEARA, A RE 07100053 A F ERFFZE, B FE 0500114, 7 304 & % 4 7 #| 5 A 63
PO, ERE 05009135, T KA BRPEF K G FE LA HRATLFC,BEXE  050091)

FESZ%ES RI17;R943 TEARERD A
DOI  10.6039/j.issn.1001-0408.2023.17.09

XEHS 1001-0408(2023)17-2095-06

H E BN RS moR BRI L, FiE ABBORS BBRE R B8 EFE JRE R 5-0-F AR TR B Ab K
H RS TR BT EAE R, KA B RSH (AHP)-W A k7 2 &5 AR T, SFit Bz ok o E e B0, BB & 55
o9 A b b K 7 Box-Behnken #f) 5L 1 3 57 &5 AR AT H B AR A2 BUR 9 RAE R L E A T L BE, R Kk kK
B U 6 SRR RBE T A I8 0T 1) 40 min, An R E 845, BARBUAT ] 180 min, £ 3 RIIEFEBRLER BT, A5 N 94825
(RSD=0.96%,n=3), 5 FRMNA 94.64 5 £ F4) . G5 HALS B RS Z o BB RIE T EAEE T3, T AR A et —F F LR

ﬁé{%o
FKEER  RAvien Bk K3 ¥ ; Box-Behnken '@ B 1 ik 5 B R 5T ALK s EF ;42474

Optimization of water extraction process of Maxing kechuan granules

LIANG Donggian', WANG lJingjing', WANG Xin*, CHAI Tianchuan®, LI Chunhua' *°(1. College of Pharmacy,
Hebei University of Chinese Medicine, Shijiazhuang 050200, China;2. Dept. of Encephalopathy, Baoding First
Hospital of Traditional Chinese Medicine, Hebei Baoding 071000, China; 3. Preparation Room, Hebei
Shijiazhuang 050011,
Innovation Center of TCM Formula Preparations, Shijiazhuang 050091, China; 5. Hebei Higher Education

Provincial Hospital of Traditional Chinese Medicine, China; 4. Hebei Technology

Applied Technology Research Center of TCM Development and Industrialization, Shijiazhuang 050091, China)

ABSTRACT OBJECTIVE To optimize the water extraction process of Maxing kechuan granules. METHODS With the contents
of ephedrine hydrochloride, bergenin, prim-O-glucosylcimifugin, 5-O-methylvisamin, naringin and hesperidin and the rate of
extraction as the evaluation indexes, the weight was determined by the analytic hierarchy process (APH)-entropy weight method,
and the comprehensive score was calculated as the response value. Based on the single-factor test, the Box-Behnken response
surface method was used to investigate the factors, and the best water extraction process of Maxing kechuan granules was
optimized; process validation was also carried out. RESULTS The best water extraction process of Maxing kechuan granules
optimized was as follows: soaking for 40 minutes, adding 8 times water, and extracting for 180 minutes. After three validation
tests, the comprehensive score was 94.82 (RSD=0.96%, n=3), which had a small difference from the predicted value of 94.64.
CONCLUSIONS The water extraction process of Maxing kechuan granules is stable and reliable, which can provide a reference
for the development of the preparation.
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TGL-16B H B DAL I 2 5= Rl 22 {048 ) s RE-52
JHE TG W R 2% 2 2 W 0 T 2 AR A RS ) 5 SAS67120
R 4l K 2 400 A 5% [ Millipore 23 & ; BGG-9240A %I
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2.1.1 g

4,33 k% 24 Venusil MP Cis (2) (250 mm X 4.6 mm, 5
wm) ; F S AN 2 (A)-0.1% B FR 1 W (B) , K6 3 1k i
(0~12 min, 10%A—16%A; 12~44 min, 16%A—24%A ;
44~55 min, 24%A—35%A ;55~60 min, 35%A—90%A ) ;
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2.1.2 PRSI TR B PERE S AR 0 A
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BELRE T BT A BT A R R R G R e, A T
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a: A b - TR A 0T BREL VA VR (210 nm P AL ) 5 o (I
(210 nmiFZ AL ) 5 d = TS0 BRI (283 nmiEE AL ) s e UM i R
(283 nm P KAL) 5 £ BREE FREE B PEAE S (210 nmBE AL ) 5 g B
HZS SRR IR (210 nmie K Ad ) s b 5B KUSH PR 5 (210 nm
PEARAL ) 51 Ry RUBAPEAE S (283 nmil (AL ) 5 - SR 2 B AR
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PR R 2 5 ISR AR 5 3 FHRR R 1T 5 4 Al BT 5 5 5-O-HI IR 4 i b oK
;6 B T
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Rl BEFRINEEXRERER

b 5 )i R S (ugimL)
IR y=18254x+49 971 09992 3.74~187
HARE =38 652432 034 09999 1452~24
biliEsii y=26816x+20 487 09998 L18~118
5-0- R IR B y=12673+19 924 09997 204~204
i y=26158c+20 664 09991 0464~46.4
i y=13 67150 351 09998 428~428

R R I T AR Y RSD 431 R 2.06% . 2.42% . 2.70%
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98.86% ., 101.67%, RSD 43 Jill i 2.46% ., 2.38% . 1.62% .
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—FPE L EER 0,009 1(<<0.10) , FE WP 5 bR AL TR
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IKERI, &AEVR Y W e 53901 2 0.235 5.0.258 6.,0.079 5.
0.094 8.0.118 7.0.179 0.0.033 9; ZEL PN &y 45 U if
] 1], 48 B8 B9 W 53 591 R 0.198 7.,0.200 6,0.077 1,
0.096 9.0.240 1.0.149 5.0.037 1; % Z K % M BOR B
I, S FEAREY W s 735014 0.246 1.,0.269 0,0.070 7.0.086 0
0.140 1,0.145 5.,0.042 7., DL 7THSARAGZEAPEE RS
i, 7 1 HA 35S AR, 43 31X B A ]
(0.30.60.90 min) /K (6.7.8.9.104%) e FEHLAT
1] (90,150,210.,270,330 min) . $2 B & (1.2.3 k) ik
TR RS, 5 AT 3K AR LK 2,

A 2 AT, 1 2A B 2t b TP ARk, (51 2B
Kl 2C M2 5t bR S i TR B A %
2N &K, BASTE R Box-Behnken i 17 [ S 56 ) 2% 4% [K]
Ko B E 2D g B E S SRBUREC 2.3 1K
A2 B 1043 ) 4 88.95.90.82 43 , KU 22 /N, H 2%
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2.5.1 Box-Behnken I 1/ [A] S 56145 11

Z: IR R S EG 45 2 |, I H Design-Expert V8.0.6.1
B 14T Box-Behnken M 1 [ 52 560 3 1, 18] 7 $2 UK
Bl 2K, LUZEETE53 R N AH , % 48R R (4)
7K (B) VRS (O XK 4 T B, HAR R
KPS,

*3 BE&RGKFER

KF Almin Bif: Clmin
-1 0 90(60+30)

7 (
0 30 8 150(90+60)
1 60 9 210(120+90)

2.5.2  Box-Behnken I i [fif 546 7 58 M 25

F242.3.27 WUR I T F AR ER R IR B A 1R R
FHRRZE AT 5-O-H SEAE BT B R B Al Bz 1 RS R AT 1 i
FIH AR 43 514 0.889 1.0.911 9.,0.921 9.0.908 0,
0.913 8.0.909 6.0.917 0; F WAL E RE W53 5314 0.176 4.,
0.140 2.0.124 3.0.146 3.0.137 1.0.143 8.0.132 0, AHP
IS AR R 8 W AE, L AHP-RRGELE S IR AL T
SBAFERRIRRE I A 2R THRRER T . 5-0-HI B4 bk
P R 1 R R A S AT R Woeea 73501100 0.298 5.
0.237 2.0.071 0,0.083 6.0.134 6.0.141 2.0.033 9, #%
“2.3.3" I F ARG E AR Box-Behnken i Jv/ 17 5256 )7 %
PSR G S5 R AR 4,
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%4 Box-Behnken [ HESEI FERLER
AR R (mglg) W A

§% amn BAF Cmin BRE AN AR SOMEER sl
B A WA BAH %% A

1 30 8 150 120 055 06l 0.85 025 238 2018 9250
2 30 9 90 108 051 055 0.74 023 200 1806 8345
3 60 § 20 LI8 053 063 0.84 027208 1908 9044
4 0 1 150 109 050 048 0.57 019 186 1823 78.08
5 30 8 150 124 057 054 1.08 021 28 214 9552
6 60 1 150 107 048 047 0.58 008 189 1931 76.56
7 0 9 150 L2052 057 0.84 019 223 1892 8465
8 60 9 150 L8 050 059 0.88 026 243 2112 90.61
9 60 8 90 L3 049 055 0.73 022 198 1947 8291
10 30 9 20 120 051 053 102 020 241 2153 8891
11 30 8 150 121 054 0.65 0.89 022245 2000 91.65
12 30 8 150 125 056 056 0.93 025 243 1971 9412
13 0 8 90  Lo6 049 051 0.65 019 206 1794 7884
14 0 § 20 107 055 051 0.67 023220 1941 8476
15 30 700 L4 055 055 0.94 021229 2053 8848
16 30 8 150 122 055 054 0.86 023 242 1947 9114
17 30 7 90 L8 049 049 0.59 020 194 1882 7868

92.99+1.774+3.23B+3.59C+1.87TAB+0.4AC—1.09BC—
5.584°—4.93B°—3.17C", )5 & Hra 25,
%5 Box-Behnken I ESEGRI T E TR

ESRE i Al 0] F P i
fRR 536.96 9 59.66 893 00043 0E
4 2507 | %317 37 00935

B 8333 1 8333 1247 00096

c 103.03 | 103.03 1541 00057

AB 1399 | 1399 209 0.1913

AC 065 | 065 0097 0.7646

BC 471 | 471 070 04290

£ 13095 | 13095 19.59 0003 1

B 10251 | 10251 1534 00058

e 4236 | 436 634 00400

kE 4679 7 668

KR 33.66 3 112 34 01331 Rk
iz 13.14 4 328

BEF 583.75 16

2% 5 n 0, AR PR 0.004 3(<<0.01), 3%
RS AL 9 25 5 JADLTTY PAEM 0.133 1(>0.05) , B4
A R oAb R A D DR 2 06 235 SRR M A /N AR
A4E, R\ R4 5124 0.919 8.0.816 8, FHH 81.68% i
AR AR A AT R R 5 o4 0.919 8, FE A T e s v 1
% 91.98% Ha R AE AR . AR5 RECH 2.99%(<10%) ,
FW g E G ARG B AT, F AT AT R
TR F 143 B I T0000 R A &% W FURE K B T 28 . — ik
T A R BEFN,B.C R BE R, 3 HEM LA
43 B R FE AR IR A C>B> A, BV 45 B[R] > Jin 7k
i > 12 [R] 38 H I S BN B R A° B .C
ok 2

ZRRRAP A SRR 5 A5 300 o e PR 2R ] 52 FL 5 55 1) 4
e £ P R 1 T ], LR L] 3 e 2 T o A A i
AR i) T 1 [0 2 Fof 58 LA PR B3 , DD 45 T st 1)

T2 2023 AR5 34 45 17 1)

T 158 T e A2 E A RS 5 0 7 1A 1] v b A | 3
R, PR 2R 8152 AR RIS Z8 -5 P B2 R . i [
SA R, P i £ R S T IRE BRI | i T 35
AR RIS A, AB S AR A
& 5 I 3B LA A BE A i e S T R i
WeREARAR /N R ZE ST R AW, , ACSEHAR A
23 5 R P 3C nI RN AL il 2R T B i T AR
BN, R LRGP AW, BCZHAE AR
o R R I P v A I B AR AR AT H R R B TR
3A B T EG A T AR A, 1] 3B R C T BE
U, P 3C v C b T4 B TR BE U , ph R, 3 AN R
XL PRI ISR E 5 7 22 73 AT 45 AR ] o

3D Iz i 4]

LSS

LAY

BIf%

7.00
0 6 12 18 24 30 36 42 48 54 60
A/min

A HITAB
LRIy

A

C/min

90
0 6 12 18 24 30 36 42 48 54 60

A/min

St ay

C/min
LAV 5

8.00
BIf%

C.28HIji BC

B3 EFEEXREZEBR/KIRIZEETS N

25 T PR A T 00 R A 2z Wi R 114 B A /K 4 T
2BHON IR IR TE] 36.93 min, /K & 8.31 4%, AR
] 181.65 min, 454 bRz PR E A R AT, o S 5000
H R UL E] 40 min, fiNZK & 8 4% , S HRURF[] 180 min
CHIES 1R 120 min, 55 2 K2 60 min) ,
254 T.ZEAE

F G FR UL 7 ik R 119 g, AT 34y, 4% ik e ft:
TN T2 A TR S 5, A 255 PF43 R 94.82 43 (RSD=
0.96% ,n=3) , 5T 94.64 7322 85/, FEWI I A
)G s T2 F0E il 1T .
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28 TR T 4 100 S 56 v 3 Aok v A0 A (8 T A T
TEAAAT CH A E W E B R, & sl
A R RE G SIAR LIS AT R R4 o A B B SO B
K FE R b0 o

B 27 2020 4F R [ 2 MO FRBR 2B A T
TR, B2 T LV EE-K | EE-0.1% RV TR . £
I -7K L £ -0.05% BEBR WK . LM -0.1% BERR VS WA
TSI AH BT XS SEIR 25 S sE A, 25 SR I, ST B &

5-0.1% BRI IR , (L o 25 B R AP TR . R
FH DAD 65 3l %8 7 190~800 nm i 1 3 Fil Py %o k38 i v
WA T ARG I, BRI B A SRR THIR
FH il HAE 210 nm A AR Y 28 SRR ISR, 5-0-H
FEAEST A B B8 A 283 nm I KA Al 5 4 M i
98 , HRCASAIT A U R it A 7 I 2

ARG BEH 32 AR 25 A 1) AHP-H B B
SEASFEARECE , A H U AHP 2% 80 B2 A E I}
AP, AHP AR5 E ALK F6 05 , R IE R4 T2
MR R J7rak, (A2 T SEPRIz s s, £ 0k
S AR AR A S PR 2 A B A A5 e b, TR T
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