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Optimization of water extraction technology of Kaixin granules

WU Zuomin', BAI Shuxian', NING Meng', WANG Yunzhi', MA Huifen’, DONG Jingyuan', YANG Zhongjie',
XIE Zhishen’, ZHANG Zhengiang’, YU Xiaotao' (1. Dept. of Pharmacy, Luohe Central Hospital, Henan Luohe
462000, China; 2. Academy of Chinese Medical Sciences, Henan University of Chinese Medicine, Zhengzhou
450046, China)

ABSTRACT OBJECTIVE To optimize the water extraction technology for Kaixin granules. METHODS UPLC-MS/MS method
was established for the simultaneous determination of ginsenoside Rg:, ginsenoside Re, ginsenoside Rb:, tenuifolin,
polygalaxanthone Il and 3, 6’-disinapoyl-sucrose. An orthogonal test was designed with extraction times, extraction duration, and
the volume of added water as factors. Using the contents of the aforementioned six indicator components and the extract yield as
evaluation indexes, analytic hierarchy process-entropy weight method was employed to determine the combined weights of each
indicator. Subsequently, process optimization and validation were conducted by integrating grey relational analysis (GRA) and back
propagation (BP) neural network. RESULTS The water extraction technology optimized by the orthogonal test and GRA was 10-
fold water for the first decoction and 8-fold water for the subsequent two, extracting 3 times, extracting for 1 h each time; the
average comprehensive score of the validation experiment was 91.10 (RSD=0.31%, n=3). The water extraction technology
optimized by BP neural network was extracting 3 times with 10-fold water added each time, extracting for 1.5 h each time; the
average comprehensive score of the validation experiment was 95.89 (RSD=0.73%, n=3). Considering practical production
requirements, the optimal water extraction technology was extraction performed three times, with 10-fold water for the first
decoction and 8-fold water for the subsequent two extractions, with an extraction time of 1 h each. CONCLUSIONS The optimized
water extraction technology for Kaixin granules is stable and feasible.

KEYWORDS Kaixin granules; water extraction technology; analytic hierarchy process; entropy weight method; grey relational

analysis; orthogonal test; BP neural network
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%7 T AR R, AR T I DR 3 M i 3 24

PRIUT 202 vh 24 500 i) A iR Hh A DG BB, K 4
P RHAESE 220 ARG s FE L BT
EAS) R SN 2 e e e O A R P s K3 G
ST, T AR B A A R E TR R SRS, A
PeoE TIFM a5 SR a5 i, A SCR sk
TOAH €2 15 - HR 10 BT 150 DU 2 7 25 N S RN R 2 i 1 6 1
FEPR s (NS 1T Rg A S 1T Re . AS 217 Rb. 4
e R R s AR I .3, 6 - % 1 e ) &
PLUZE K53 12 (analytic hierarchy process, AHP) -4 A3 %
B A HR PR P2 G A EE™ s SR FH I AE SE B 1T K0 50k
FEAT R ) %4 (back propagation, BP) #1252 [ 28 Fiji®
1 16 T A B B L KA T2, B e SR 0 IR 1) A 7 F
RIS
1 #E
1.1 FEMF

AW 5T T 2 Z AL AR 135 ABSCIEX Triple Quad™
4500MD % 53 X 5 3% 1 F11 Analyst 1.6.1 98 Ab 30 4% £
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A ) \BXZ-400 #IZ55 24 b A Mg A (BRSO
FHBRAFD .
1.2 FEHmEIRF
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Xof B I o R 24 A e iR B s TR VHTIR L &

TEZED; 202545 36 44 22 11

R CIEX R kAt
2 AEEHER
2.1 ASEHEReZF6NEHRRSNESENE
2.1.1 Ak

Il Waters ACQUITY UPLC HSS T3 (1.8 mm X 100
mm, 3.0 pm) A A ; LAF0.1% H R AT 5 mmol/L 21K
B KIS WL (A) - 6 (B) Ay Ik sl AH 2E 4 7456 B Pk e (0~
0.8 min, 10%B; 0.8~2 min, 10%B—30%B; 2~4.2 min,
309%B—98%B ; 4.2~6.5 min, 98%B; 6.5~7 min, 98%B—
109%B; 7~8 min, 10%B) ; it # 24 0.4 mL/min; £ i 4
40 °C; RN 2 wL
2.1.2 Bk sk

R HAL 5 55 FL S (electrospray ionization, EST) 7E1E |
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(RIS BEfmz  FEFmz  FHEGEV  EEEECV R EHEmin
MBI Re 969.6 7804 80 65 401
ABERg, 8234 6434 80 65 431
ABEHRY, 11314 3653 80 69 481
M 5672 3451 =50 -16 408
3,6"-ZHFFREAEERE 753.1 2050 —60 -4 45
TR 6794 454 —80 =50 492
S (ER T 2851 193.1 80 31 549
ARD R TR 1630 1320 -0 -2 463

2.1.3 TR X IR SRR & AR IR P i &

Iy BPRE B R EUA S R Rb, A S e Re A S B
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2.1.4 S

HRAEFF OB 7 IR S 10 g i 10 g AR%
20 g A1 BT 10 g, in 8 A ik SR 2 K, Bk, iR 4
%100 mL 45 H o B BRI ORI UK 1 mL, BT 25
mL B ZEHEIE D In A B2 9 mL, R 5 &, % T
(L% 240 W, J15% 40 kHz) 20 min & , 04 B,
Pk BT o, AT, BB OB, DL 12 000 r/min 5.0 10
min, B S5 100 uL, iLA T EE900 uL, iR & )5 ,
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SR (ugmL) r
0.162 5~1040 0.9998
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0.1734~11.10 09992
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1E 28 S - e BRI O JIURE AR T LU AR ERC 9 A7 i 1A 7 52
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RS BIREMBULEER

i #i/(mglg) )
o AN Bh o CfF ABTE AMES ASEH 16HF EE T GaEh
k] 0

ReRg B Rb B @l

11 JHUN 121 0.06 0.28 0.62 008 1145 5007
201 1510 117 0.11 031 0.58 010 1320 50.98
31 2012 135 0.06 0.36 0.50 008 1525 5478
4 2 1010 1.67 027 0.45 0.84 010 2260 76.19
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FE5ke 081 0.785 0831 0.848 0915 0976
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it 1155 1427 1.204 1.230 L3 1R
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JH Matlab R2024b #i PR A #4 1E 3 )2 4514 1 BP #1285 [ 4%
AL K P Kolmogorov 5& P 15 H Bt ik 2 U =
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ok ARBUS YR, B UINAK 1045, 5 PRIk 8 {5
FERFRIL he
F10 ISIERIOLER
W T W e T B
RetRg W4 Rb BEERE I
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17 §81 257 200 613 080 2490 LIl
BPHANAL 919 293 1M ST 050 2600 9644 9589 073
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BRI HE AR R AR - ASKANTR, D2
B GRS NS BT L R AR BE A 285 0
B R IR RE 32 R I 2R 3k, B 2 ) FNSAZ R
U R R R BT, NS B AT R 96E TRk,
P B-TEMIE B (TR I , Wl h 22 ARAE R 22T T2
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ik AZBAF Rg+Re AT G2 AS 2 Rb. 3,
6 - T T R | ARl T ) 55 B R 6 N8
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