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(FEZ) B DL 10 F R 38 4R, 2L 8 K EAN & H HPLC & B4 7 3% B A B % ROBAUL & #7258 7 3% (EW-TOP-
SIS) A H R EHATL AN, Fik L 75% W BRIGE A% , K Al Agilent TC-Cys €154, T F-0.1%%k B 4 it 30 48 4 £ 3 %,
HPLC % B M 12 #ha K EAA R F 10 MA(A RN, AR NE [ AER AER SXE AR BB 6-2%
% 8-FEWm 10-%8) & &, Z A NF I EFH EW-TOPSIS %3t & EMEHT 0N, BR EF AFRIE, SR AFE(PEA
REMEGEYVER N0 MRS ESERERETEHAN L MR R R MX RE>0999; B EE AEl LK vk ERE RSD
H<2.0%, LFHEFON IR, M2 AAFRSRE 10 MNERS 9224%th 15 B, 12 PR R K 3 £ B HE EAEG FEAE, G R
WERIL 6-%# £ g A WE 1 X & R BANEF 0 iU E R H B A, EW-TOPSIS %4 R B 78,12 Hih & K B AN A7 B9 55 o A B K I 22
JEHE 7 0238 5~0.666 2, &k A i EZ FRA, i B LW ST ES R BT EBREEE SRER, TATaREAEA M
FEEH, WFE T E ¥R EW-TOPSIS 247 7 23 % & K BANG 7 & By 45 6300, b B R EAME FI R EARER AR ES £,
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Quality evaluation of Baizhu Houpo Mixture based on multi-index

component quantification, chemometrics, and EW-TOPSIS analysis

CHEN Fei, WEI Tanjun, XIAO Cheng, WEI Xu, XU Fei, WANG Chunlong, LI Xianhai, WANG Yi*
Department of Pharmacy, Dazhou Integrated TCM & Western Medicine Hospital (Dazhou Second People s
Hospital), Dazhou, Sichuan 635000, China

(Abstract] Objective Ten components were selected as indicators to establish a high performance liquid chromatography
(HPLC) quantitative analysis method for Baizhu Houpo Mixture, and to comprehensively evaluate its quality through chemometrics
and entropy weight solution distance method (EW-TOPSIS). Methods The 75% methanol extract was used as the sample, and the
Agilent TC-C18 chromatographic column was used with acetonitrile-0.1% phosphoric acid as the mobile phase for gradient elution.
HPLC was used to simultaneously determine the content of ten compounds (atractylenolide IIl, atracylenolide I, cinnamyl alcohol,
cinnamic acid, cinnamaldehyde, honokiol, magnolol, 6-gingerol, 8—gingerol, and 10—gingerol) in 12 batches of Baizhu Houpo Mixture,
and the content data were analyzed by chemometrics and EW-TOPSIS method. Results The methodological verification showed that
all the indexes met the requirements of Chinese Pharmacopoeia (ten components had good linear relationships in their respective

mass concentration ranges, with correlation coefficients>0.999; the RSDs of precision, stability, repeatability and recovery rate were

(Y75 B #912023-06-02
(E&TR U144 b B 28 8 m rp = 2GR IAUE (2023MS2611) 5 DU )14 B2 SRR 30T H (522072)
(BEEE) T 5,5, FEP25, E-mail : ini527@163.com,



402 1 v BE 25 K2R 243 htp://hnzyydxxb. hnuem.edu.cn

2024 4F5R 44 3

all<2.0%). Chemometrics analysis revealed that the first two principal components represented 92.24% of the information of the ten

components, and the 12 batches of samples were clustered into three categories. Cinnamaldehyde, magnolol, honokiol, atractylenolide

III, 6-gingerol and atractylenolide I had a great influence on the quality of Baizhu Houpo Mixture. The results of the EW-TOPSIS

method showed that the average Euclidean proximity of the optimal solution among the 12 batches of Baizhu Houpo Mixture ranged

from 0238 5-0.666 2, and the quality of each batch was quite different. Conclusion The established multi—index component

quantification method is convenient to operate and accurate, and can be used for quality control of Baizhu Houpo Mixture.

Moreover, chemometrics and EW-TOPSIS analysis can realize the comprehensive evaluation of the quality of Baizhu Houpo Mixture,

providing a reference for the improvement of its quality standards.

(Keywords) Baizhu Houpo Mixture; high performance liquid chromatography; chemometrics; multi—index components; en-

tropy weight solution distance method; quality evaluation
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% ELHEEAT]) ; Agilent TC-Cis HPLC H:(5 wm,
250 mmx4.6 mm);Quintix125D-1CN %I H, 1 K
(78 [ SRR A 7)) s LS220A AL HL 437 K- (i
TERFEHABRA ) .

2 TESER

ik MR H &
K WA ARIEFME 7] 2 mL, 4 75% H B
PR 25 mL, #8457, 138 (0.45 pm JERE) | RIS AL
AR, FIARNER T IR AEE [ RIET AR, I
Pt | PR R I B R VR T AR | RSN | JEE A
VR T JEAR , 6-LH K 8- M 10-L M RIFE T T
2, R EEAEMN 5 5 i 50 m At 24 BRI o T
T, 4% AR JEANG T4 J7 43 ) il 28 Bk R | B A
e R ANRIET 22 IR B R R A
PP A AR
22 BRAEXNBRMIEERNE &

AR NE T AR NER T AR A
FERR AR FIJSEARNGY JEANS 6-L R 8-Lh
1 10-Z2 B X} B S o, FH 759 P i) Bl o e vk 38 4

2.1

R 0.218.,0.170.,0.042.0.134,1.320 .0.576 ,0.940
0.638.0.086 1 0.112 mg/mL AR X IR 5T 4 U,
PRI £ 75% A B 20 A%, i ASTR & 0
AR
23 @it&EH

K H Agilent TC-Cys HPLC #:(5 pum,250 mmx
4.6 mm); A 0.1%BE R - N5 (B) , B6 BEVERR (0~
11 min,20.0%B;11~17 min,20.0%—60.0%B;17 ~
31 min,60.0%—70.0%B;31~41 min,70.0%—75.0%
B;41~53 min,75.0%—83.0% B;53~60 min,83.0%
—20.0%B) ; 2 K : 220 nm(0~17 min £ AR
WERIL  FIARMAEE 1) .290 nm(17~60 min A5G PYA:
B PRRERR RE Rz B RUEANS JEANEY 6-ZHE |
8- Al 10-221) , i # 1.0 mL/min, FE7E 30 °C,
PERERE 10 WL, 43 SR AT BRI A
W10 wL, 76 BRI A N IR 25 A AR
HFEARNES  AARNES T RFERE AR FER
FE AN JEANG 6-ZEHZR  8-Z Wi f 10-Z2 1
) B Bsf ] 556 B — 380, HL S AR AR ik I Rl 50 4
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WA TR, FEILE 1,

24 HEFER

241 RPERRFE HL2.2 TR R I A 0
i, A 75% P B RE 4.10.,20.40 100 1 2001,
TE RO S 4 HERE 10 L, A4S R 5l o e
FE RN (C) , VTR A Nl (A ) 47 ML AR 3, 4%
RO PEAN )= 7 AR ZRME RIS R B2 1,
242 FEEERE BB AREFMS A (STt
R, SRR 6 UK, 45 A% ) 06 T R
RSD fHMKIK N 1.15% . 1.26% .1.63% 1.41% .0.62% .
1.02% .0.85% .0.93% .1.42%H1 1.52% , F K5 % Ji
RA4f,

243 FREMHRAE B0 AAREAMS (ST AL
VA, IR ACE, 43 AE 0.2.4.7.12.18 .24 36 h
R, &85 TR 4% i 4 T ALY RSD {EAR K R 1.66%
1.87% .1.92% 1.52% 1.43% 1.71% 1.84% .1.65% .
1.93%11 1.94% , =W FAAREANEFHA S AW 36 h
WEE .

244 B\EMWAR BEARESH] (S1) FE&6
0y, £ FL 2.1 3R J5 il At g et v v vl
AR T M B i, 45 SR A5 A B Y RSD

{EAKIK ] 1.58% 1.62% .1.98% 1.71% 1.15% .1.46% .
1.28% .1.32% .1.95%H1 1.89% , #8452 1 R U,
245  MFEDSCRIRES RS 25 R AR R AN
(SD)9 f3, B0y 1.0 mL 4Z4% 5 3 AR5 5n
TR A X B U (g 22 T B % BR U 43510 0.057
0.049.0.012.0.037.0431.0.199 032702180025 mg
10032 mg) 0.8.1.0.1.2 mL(%5 3 7)), FHfl BOIMER
A VRN, 45 A 153 (7 N [l e 3 43 )
9 98.84% 97.71% 9692% 97.96% .100.04% 99.20% .
100.17% 98.57% 96.90%7#1 98.78% ,RSD {E1<2.0% ,
FFE(h A N RAEFNE 25 L) 2K

246 FEME B2 #LAREFEFI(S1~812),
2 H A W A8 7 VA B S (#5F
15 3 03 )R 45 o e T BV R “2.4.1 7 T [ 5
i is HAMRETH A & i 4R LR 2,

25 FITEFITMEHETL

2.5.1  FE 4153 1 (principal component analysis,
PCA) RHI SPSS 26.0 4kfF, L2 L A ARJEFN G
o110 A B i AR R R B GERE AL T4 T
i, DURRIEME R T 1 o 1 1 52 B 32 iy, 465 21417 2
AT EAEAE S5 7.611 F11.613, %5 )7 2210 51

z1 10 HEEXR
%y [al )51 75 LRI/ (pug/mL) r
EENAIH A=3.575 2x10°C-439.7 1.09~54.50 0.999 4
HARMAN 1 A=3.102 8x10°C+915.4 0.85~42.50 0.999 9
PRI e A=8.016 7x10°C-1 029.1 0.21~10.50 0.999 7
PIEERR A=2.383 4x10°C-259.5 0.67~33.50 0.999 2
e 1 A=4.132 9x10°C+360.8 6.60~330.00 0.999 5
HUSEF NG A=2.010 6x10°C-1 026.9 2.88~144.00 0.999 1
JEER NG A=2.802 5x10°C+618.2 4.70~235.00 0.999 3
6-FHE A=2.583 7x10°C+1 261.0 3.19~159.50 0.999 6
8- A=1.357 9x10°C-749.5 0.43~21.50 0.999 2
10-221 A=1.801 3x10°C+519.8 0.56~28.00 0.999 8
*2 BAREHEFHR 10 R SENELER (n=3)
o it/ (mg/mL)
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12
FIAR PIER I 0.116 0.149 0.143 0.124 0.094 0.102 0.073 0.067 0.129 0.112 0.087 0.098
HARNEE 1 0.092 0.106 0.113 0.103 0.066 0.065 0.071 0.054 0.077 0.089 0.059 0.098
PR 0.023 0.027 0.028 0.024 0.020 0.020 0.019 0.020 0.034 0.038 0.032 0.031
IR 0.071 0.077 0.079 0.093 0.065 0.073 0.067 0.062 0.113 0.110 0.102 0.099
H: R 0.854 0.786 0.843 0.894 0.702 0.734 0.680 0.666 1.074 1.116 1.051 0.934
FIEL AN} 0.397 0.447 0.507 0.594 0.644 0.549 0.657 0.575 0.332 0.360 0.423 0.422
JELR 0.651 0.721 0.666 0.588 0.554 0.568 0.517 0.537 0.885 0.867 0.848 0.815
6-FEPE 0.435 0.469 0.484 0.514 0.406 0.422 0.391 0.376 0.590 0.625 0.560 0.576
8-ZM 0.049 0.046 0.044 0.035 0.028 0.032 0.026 0.029 0.058 0.069 0.063 0.052
10— 0.063 0.057 0.062 0.059 0.053 0.055 0.052 0.050 0.083 0.085 0.081 0.076
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kRN 76.119%H1 16.13% , B 7 2 5k R Hy
92.24% (% 3), A T SIMCA 14.1 BA4EXF 1210
BAHRHE N PCA B8 45 FE MO 2,RX
70.922, Z5F 12 LA ARJEFMG IR R 3 4, Hp
S1~S4 i THhh &84, S5~S8 1 T 22 F #B4r,S9~

S12 i FA FE (K 2),
12 #t SR EF G T B HEE R STk R
EMS  OMHEE rETIRRe BEURETRE/%

1 7.611 76.110 76.110
2 1.613 16.134 92.244
3 0.409 4.095 96.339
4 0.180 1.802 98.141
5 0.080 0.802 98.943
6 0.064 0.638 99.582
7 0.021 0.213 99.794
8 0.013 0.131 99.926
9 0.006 0.056 99.982
10 0.002 0.018 100.000
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]
R2X[1]=0.761 R2X[2]=0.161 Ellipse: Hotelling's T2 (95%)

2 R2#HBREFEFIHERE PCA BHE

2.5.2 1A/ NIk -FIRN BT IE A e N e
L -F051 53 HT (orthogonal partial least squares—disc
riminant analysis, OPLS-DA) A28 H AR
JERIME TR 0 22 S AR R 1Y, 4R S25E T SIM-
CA 14.1 A1 OPLS-DA 2% , 153 OPLS-DAR
A& 3) FnAs s EEAMERGEE (VIP) B B/ 3 T
BHE s BR 3 2, HITE 95% B A5 X [0 N, I
MR TCSEH LA VIPS1 R BIE , 3248 52w 5 = 1Y)
2 FhR BT S R R VIPS] A 6 1N (Kl4),
B VIP =1496 8 VIP juiniy=1.405 2 VIP sysim=
1.208 0. VIP g mu=1.178 7 . VIPs 55=1.070 1 Fl
VIP ¢y 1=1.020 0, R HIX 6 /Nl 53 738 A0
(R DR BE 5, T A A S ) AR S A 7077 i o o
22 FhRk
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R2X[1]=0.854 R2X[2]=0.0657 Ellipse: Hotelling's T2 (95%)

3 1R2#tBAREMEFIHEMRE OPLS-DA HEEF S E

B
4 RHBREIEFIERPERSH VIPE
WL EAARAER 2. AARMANES T ;3. IRER ;4. REERR ;5.
TS 3 6. RN ; 7. 5 AN ; 8.6-2 3 9.8~} ; 10.10-2£1 ,

2.6 WML HEIEEEW-TOPSIS & EMER A
=gy

2.6.1 H—feAabBEAEEE  AIAREAGFIT R E
ARWBEI FHARNES T REERE R R B A
JEANEY JEANEY  6-Z K 8- WA 10-22 1Y
FAURA, L 2.4.6 TR K 45 SR A TR UA S s
(xy) (Herbi=1,2, -+, 1255=1,2, -+ ,10) , 3 %L
3o U — b BN T o= — 500G [ i )

max(x;)—min(x;)

I max () 735311 29 12 SEAE P 2% B 2346 DL A 5 /)
(EANER AR, W 0 2 B B A7 )7 —fe b 3, ik
PRI 4,

2.62 AYEIARFAERE SRR ERERL PR AR
i B A PE , L OPLS-DA 387 4% 143
B9 VIPE(1.178 7.1.020 0.0.296 0.0.499 6.1.496 8.
1.208 0.1.405 2.1.070 1.0.446 4.0.463 O)/E- N4
TEARANHE 3% 4 B 5 25 FE bR A SR A A e
FAERE, DL 5 AR R A 25 173 1 B R (A
S WESV/AR AN EUIVSEEE SV ST I
AP &2 1 RS N SE L R Y S R W A
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D=\ X 7,-7) B 5 R C=
Berp < AP R 2 LRl 5 1E 3

fifttE B |5 00 AR A9 B D e Ty R ) R
VLR 45 R :0.238 5<C,<0.666 2,%{E# KN
BV R i HE 22 B T (32 6) , [R] At d A 454t T
JiE 2 K,

3 itig

3.1 IERMER S RIERE

FIAR AN 1 B A 25 R FE AR, B2 A EEFN
B R R R T 2 2R By A
WS B R 24 LR FIEE AN St 24 PR A A 24 1
Z, BEREARM EEARME SR AR MR AT AR
PBE L JEAM FE B PR o3 RS A M FIE AN 5 A
FERY =20 M O AR | PRERR FIRE K I 5 12210
FETE VR 6- LB R 8-L MM 10-Z 1 R 45

B, R HPLC i [m] il e H B
3.2 R AERMRK

B SRR A X RE S A RAE IS 190~400 nm 12
BBl N 4, 45 3R W (R 9 g AN (S R N T 76

220 nm BT A BRW ) RIAERE | REERR R
PEEILL K RS ANED JEANEROFE 290 nm A
BRI, 6~ ZE 8- W A1 10~ #E 282 nm
B I A R M AT 2R R I 2R A 220 nm
I A P B AT LR N R 1,290 nm Azl PR B
B PR RS RS ANS JEANE 6-FHHE |
8—L My A 10-Z Wy, W sl AH T & T 406 A HL
A, 7K L0.1% M FR TR .0.1% H BRI .0.1% VKBS R R
IKAR IR BHARARZR | LA 10 Ff sl o () 23 06 i R M 95
b FIILLAR L | O3 B E LA e LA S
NE-0. 19 R A B AT s AR &
3.3 RETFMERS
SKIHAMREENT 12 HEEAARIEFMS
Gy iR BRI, A5 A U ]

Y 10 AL
SRR, T

F4 BRENEFIEERET—HLAELER

G5 CRMIEI EORPIBE L REM R RRGRE RURANG RN 6 RME S-%M 1%
S1 0.597 6 0.644 1 0.210 5 0.176 5 0417 8 0.200 0 0.364 1 0.236 9 0.534 9 0.371 4
S2 1.000 0 0.881 4 0.421 1 0.294 1 0.266 7 0.353 8 0.554 3 0373 5 0.465 1 0.200 0
S3 0.926 8 1.000 0 0.473 7 0.333 3 0.393 3 0.538 5 0.404 9 0.433 7 0.418 6 0342 9
S4 0.695 1 0.830 5 0.263 2 0.607 8 0.506 7 0.806 2 0.192 9 0.554 2 0.209 3 0.257 1
S5 0.329 3 0.203 4 0.052 6 0.058 8 0.080 0 0.960 0 0.100 5 0.120 5 0.046 5 0.085 7
S6 0.426 8 0.186 4 0.052 6 0.215 7 0.151 1 0.667 7 0.138 6 0.184 7 0.139 5 0.142 9
S7 0.073 2 0.288 1 0.000 0 0.098 0 0.031 1 1.000 0 0.000 0 0.060 2 0.000 0 0.057 1
S8 0.000 0 0.000 0 0.052 6 0.000 0 0.000 0 0.747 7 0.054 3 0.000 0 0.069 8 0.000 0
S9 0.756 1 0.389 8 0.789 5 1.000 0 0.906 7 0.000 0 1.000 0 0.859 4 0.744 2 0.942 9
S10 0.548 8 0.593 2 1.000 0 0.941 2 1.000 0 0.086 2 0951 1 1.000 0 1.000 0 1.000 0
S11 0.243 9 0.084 7 0.684 2 0.784 3 0.855 6 0.280 0 0.899 5 0.739 0 0.860 5 0.885 7
S12 0.378 0 0.745 8 0.631 6 0.725 5 0.595 6 0.276 9 0.809 8 0.803 2 0.604 7 0.742 9
£S5 AREAETIEIERASHMILERE
G5 PARMEEIL  FRWER L EERE R MR RUSANG RN 6 EME s %M 10-%W
S1 0.704 4 0.657 0 0.062 3 0.088 2 0.625 4 0.241 6 0.511 6 0.253 5 0.238 8 0.172 0
S2 1.178 7 0.899 0 0.124 6 0.146 9 0.399 2 0.427 4 0.778 9 0.399 7 0.207 6 0.092 6
S3 1.092 4 1.020 0 0.140 2 0.166 5 0.588 7 0.650 5 0.569 0 0.464 1 0.186 9 0.158 8
S4 0.819 3 0.847 1 0.077 9 0.303 7 0.758 4 0.973 9 0271 1 0.593 0 0.093 4 0.119 0
S5 0.388 1 0.207 5 0.015 6 0.029 4 0.119 7 1.159 7 0.141 2 0.128 9 0.020 8 0.039 7
S6 0.503 1 0.190 1 0.015 6 0.107 8 0.226 2 0.806 6 0.194 8 0.197 6 0.062 3 0.066 2
S7 0.086 3 0293 9 0.000 0 0.049 0 0.046 6 1.208 0 0.000 0 0.064 4 0.000 0 0.026 4
S8 0.000 0 0.000 0 0.015 6 0.000 0 0.000 0 0.903 2 0.076 3 0.000 0 0.031 2 0.000 0
S9 0.891 2 0.397 6 0.233 7 0.499 6 1.357 1 0.000 0 1.405 2 0.919 6 0.332 2 0.436 6
S10 0.646 9 0.605 1 0.296 0 0.470 2 1.496 8 0.104 1 1.336 5 1.070 1 0.446 4 0.463 0
S11 0.287 5 0.086 4 0.202 5 0.391 8 1.280 7 0.338 2 1.264 0 0.790 8 0.384 1 0410 1
S12 0.445 5 0.760 7 0.187 0 0.362 5 0.891 5 0.334 5 1.137 9 0.859 5 0.269 9 0.344 0
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%' D; D; C; H#
S1 1.966 5 1.342 2 0.405 7 8
S2 1.737 4 1.842 5 0514 7 7
S3 1.582 6 1910 5 0.546 9 5
S4 1.613 0 1.859 8 0535 5 6
S5 2515 5 1262 0 0334 1 9
S6 2.384 1 1.043 1 0.304 4 11
S7 2.736 8 1.250 0 0313 5 10
S8 2.896 4 0.907 1 0238 5 12
S9 1.410 4 2.493 9 0.638 8 2
S10 1.295 8 2.586 4 0.666 2 1
S11 1.610 6 2.139 6 0.570 5 4
S12 1.387 8 2.018 6 0.592 6 3

43914 0.067~0.149 0.054~0.113.,0.019~0.038 .0.062 ~
0.113.,0.666~1.116.0.332~0.657 ,0.517~0.885 .0.376~
0.625.0.026~0.069 F1 0.050~0.085 mg/mL, [A 11, , &
ST AR hRAE R A R B A b GRE 7 it B, DA
TARTEI AT R — Bk s A2t 2 i R
N 12 HEEAARIEFME IR N 3 25,4 2 DRI E
N FEEFE RS HH PR RIK 1288 1 R AN
iy FIJSEARED . AR PSR I 62532 A AR IS 1
M H TR ZE SRR G, EW-TOPSIS 44k 3 i
R AR 08 AR JEE R MG T it 2 95K, 10,99
S12 1 S11 HE44 FERT , Se DL 1) B CQ I 303 B 43 31
0.666 2.0.638 8.0.592 6 #i10.570 5;S3.54 S2 S1F0l
S5 JE v B A RR R 3 FE 430 R 0.546 9.,0.535
5.0.514 7.0.405 7 F10.334 1; AR, Sl fi il
DR ECIN ST BE T/ S 20 o 52 A KA A& M
il 2 R ) N TR 22 5 A Sk I
FRISZ RSk 2 b4 BT i B e A 24 7 Y
PR, Al A A e o e 2 S AR A i IR
DL AR e K T ANy FIEEAMS | IR
BRI 6-ZFRE AR N ER 1 580t 22 R hrE
YA 2 i A b BRI Sk 2 b P B
SRR, [ AR 45 o0 A 7P i Tk R v e %
R A R A S B IA R S H, NIE SRR
7t R AT BT 25 5, PR 7™ b SO e A R R
I R—EUE

24 il O A M L R I FH ) 2P e 4
P, $8 BT s v X B e L R TR T 247 4
HABERE L, PAHRIIT &R EL R —
SIANBELRUE ™ i 9 PN FE S AR B i, BTN BE AR TE I PR

J7RL, AR HPLC 45 A b 2e i HE 2 e EW-
TOPSIS 43 HriFH T 12 HE AR JE RN A 7 Y 256 T
A 10 FhAb2s i s TR R A B A
2410 FEEME R, A B T RUE IR, AR R
FME TR TR A ST SR A8 T A A ) B S
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