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Quality evaluation of Sanzi powder based on quantitative analysis of multi-component combined with
chemical pattern recognition and entropy weight-TOPSIS method

LI Rongjie', ZHANG Qian>?, ZHANG Wei*?, LI Xinkui*, HU Yuxia®>’, ZHANG Mengdi**, LIU Jing>*, WANG
Fang™’,ZHOU Fengye', LI Jun” °(1. Dept. of Pharmacy, Inner Mongolia Medical University Affiliated Hospital,
Hohhot 010110, China; 2. Inner Mongolia Medical University Research Center of New Pharmaceutical
Screening, Hohhot 010110, China; 3. College of Pharmacy, Inner Mongolia Medical University, Hohhot
010110, China;4. College of Computer Science, Inner Mongolia Medical University, Hohhot 010110, China)

ABSTRACT OBJECTIVE To comprehensively evaluate the quality of Sanzi powder from different batches based on 12
components quantitative analysis combined with chemical pattern recognition and entropy weight-TOPSIS method. METHODS The
contents of 12 components in 15 batches of Sanzi powder (No. S1-S15) were determined by HPLC-MS/MS, such as ethyl gallate,
gallic acid, ferulic acid, corilagin, genipin-1-O-f-D-gentiobioside, toosendanin, geniposide, caffeic acid, methyl deacetylated

coumarinate, tannic acid, rutin, quercetin. Cluster analysis

A E£WMHE B % A A FF 2 5 4 5 H (No. 82460822, No.
82360801 ; N5y H I X H AR B %E 4701 H (No.2023QN08012, No.
2024QN08054) 5 P 52 1y = Bl K 2% 8k 4 35 H (No. YKD2023LH062 , No.
YKD2024LH005) 5 P 52 1ty BE 2 B4 g 28 37 = B BRI & 3k & Rh 4 751
H (No0.2024GLLH0329)

(CA), principal component analysis (PCA), and orthogonal
partial least squares-discriminant analysis (OPLS-DA) were
conducted on the assay results. Using variable importance

projection (VIP) value>1 and P<<0.05 as the evaluation
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criteria, the quality differential markers in Sanzi powder were
screened. The entropy weight method was used to calculate the
weight value, and TOPSIS method was used to rank the

quality of 15 batches of Sanzi powder from superior to inferior.
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RESULTS The contents of the 12 components were 13.494-24.292, 2 069.608-3 188.100, 1.410-3.616, 1 065.030-2 630.584,
1 404.704-1 838.078, 101.640-354.268, 9 193.720-14 777.854, 1.240-5.060, 148.028-5 541.990, 4 261.422-5 607.438, 107.560-
195.512, 2.226-4.192 ng/g, respectively. The results of CA, PCA and OPLS-DA indicated that 15 batches of Sanzi powder could
be clustered into two groups. Specifically, batches S3, S7, S10 and S15 were grouped into one category, and remaining batches
were grouped into one category. VIP values of geniposide, quercetin, caffeic acid, and methyl deacetylated coumarinate were all
greater than 1, with corresponding P-values less than 0.05. The results of the entropy weight-TOPSIS analysis revealed that methyl
deacetylate exhibited the smallest information entropy and the highest weight. The relative closeness degrees of samples S3, S7,
S10 and S15 ranged from 0.789 to 0.973, while the remaining samples ranged from 0.054 to 0.172. CONCLUSIONS The contents
of 12 components in Sanzi powder could be determined accurately by using HPLC-MS/MS technology. Methyl deacetylated
coumarinate, geniposide, quercetin and caffeic acid were identified as the quality differential markers. It was found that the overall
quality of samples S3, S7, S10 and S15 were superior to that of other batches. Notably, the quality of Gardeniae Fructus decoction
pieces emerges as a critical factor in ensuring the consistency of the preparation’s quality.

KEYWORDS Sanzi powder; quality evaluation; HPLC-MS/MS; chemical pattern recognition; entropy weight-TOPSIS method
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TF 86 BE Ve (0.01~0.20 min, 7%A—16%A ; 0.20~2.40

China Pharmacy 2025 Vol. 36 No. 15 -+ 1847 -



min, 16%A—24%A; 2.40~4.00 min, 24%A—43%A ;
4.00~5.10 min,43%A—65%A ;5.10~6.50 min, 65%A—
T5%A ;5 6.50~7.00 min, 75%A—95%A ; 7.00~7.50 min,
95%A; 7.50~7.51 min, 95%A—5%A ; 7.51~10.00 min,
5%A); HEREEA 3 L RN 35 °C3 it A 0.25 mL/min,

Jo i T P 5 VR Ry FRL W 557 L 25 1R (electrospray ioni-
zation, ESD) , 75 £t & BN #EATA I, 3 7 XCh 2
7 S W Wi I (multiple reaction monitoring, MRM) ; JIii 145
FLEE Ry 526 °C 5 AN 10 L/min; S48 &0
3 L/min, 12 F o BESHOLE 1.
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FIF-1-08D- AU 3439 549.1 252 15
Il & 5070 5733 531 n
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Bl 4761 3010 239 28
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% 5,056 3010 1510 u
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Wi Y=164X 102,60 X 10° 09990 .688~68.800
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S Q-0 D= 37 (0,0 ¢ I b

() IE BEAR R B 2 (D) AR R EE B (D)), # A C=
D AR AT R (C,)
(Df+ D7)
FEARYE C MM/ INGE 15 4tk = F 1P fh b T B P, C,
(BB R 3 BRE B i A 452R (3R 5) R, 83,
S7.S10.S15 #: 5 1Y C,{E7E 0.789~0.973 Z [A] , TMj S1~
S2.S4~S6,S8~S9,S11~S14 £ i i C, {5 7F 0.054~
0.172 2 [], £ S3,S7.S10, S15 FE & (1 B 44 i B4 T
HAbHE AL

x5 DBLH=EFHHRETENHFER
ik Dt D} ¢ C
S 1213972 146.703 0.108 8
82 1139.646 118217 0.094 9
3 271.264 1017338 0.789 4
S4 1153.021 114.764 0.091 1
S5 1070.184 21957 0.172 5
S6 1170.106 87.591 0.070 14
7 34618 1252307 0973 1
S8 1209910 69.193 0.054 15
9 1246025 109.854 0.081 12
S10 167233 1134492 0872 3
Sl 1113778 142,786 0.114 7
S12 1091.240 169.513 0.134 6
S13 1167493 100.292 0.079 13
Si4 1239212 126292 0.092 10
NN 128.523 1177289 0902 2
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SEEIE JAE hy R I 20 1) B A R 4, DA I )
PO RE (O RE R IR TN, TEVF 2 I IR A2 36
it R A EEEH . HELE T 2RIk A1
B, LT B3 i A2 AR R A K R A 22 TR
F BRI B A T P R R R M 5 2
BRI, AR SCES A 2020 AR R E 25 ) (—
TR R AH S ST IR T TR SR B TR LR &
B BIERRR A B AT | 5 JE F--1-0-B-D- g JIH AU
HIBEE HEFH INHERR 25 £ W40 5 1R P g
FEIR T W AR e AR AR — A T B i
Mo S EI R S5 R A B 4 22 S Tl pe 2 R B
TR, W ARIE 45 R0 ] SE 0 5 s, A
WS AT A o AT T A4, E S o0 e 25 1
BTN B o oe 4, IR RS H S IUIL R Y 3R
B WA LS T S8
3.2 HEFEEKIAA 5 HI-TOPSIS BE & 41

BT SR AT, 15 = TR 12 RSy
SR AR AR 2L R, S B L 4 T ) R 2 SRR
ABIFFEXT 12 Fh o3 - 34 5 i itk AT T A =R o
Mr. i CA .PCA % OPLS-DA %55 1] %1,$3.87.510,S15
FE 55 HA AR S A AR B B B e . DL VIPE > 1
H P<<0.05 i ¥E 22 S bR d M i o K R, 25 S Wk 4 R
PR F S HEF i 2 R Il mT BE A5 AR T 22
SR EMER S o AR S = R T,
WOIRAT 5T et 2 ) B o v T 25 PR 2 T 42 i R R
Bt it a2 5 il s 1 2 e A A SRR AR AR N LA BR 22
3H LAY -TOPSIS 2 4 AN LR — -0k i i AL 45 it
fTe & VM & B, S3.S7.810, S15 £E & i C, 1A 7
0.789~0.973 Z i), & K T H Al At YK , HAHAL-TOPSIS 73
Fréh 55 CA \PCA % OPLS-DA 45 5 A0 —5, 27 Fik 4
MRS BT . i —2 0 Hr kM, S3.S7.S10.S15 4
i PR R B0 R T, LA AL A S bE R R
BRI TP VLVGVE G 8 ™ X, H = AE LA
L SRR E K A B AR AR TR StiE M
PR AL A R R AU oy 5, R R R HE T
7 X I HAe S R TS5 )™ BAN, WAt R R 2
SN R R B R IR RIR FAE Tk F , S B U
A A AR R S IENE TR T B AT I R
WAE— 2 51 2 S WE4E T T IR R ) 75 i, XN R
IR i — S B 2

25 b TR, A HF9E % ] HPLC-MS/MS 4 AR 2t 37 11
SAHL 12 s D R TR L LA
BT IR R Ve 11 i 3R e AT e S s =
LY ] = A i 25 S i bR M A 40 5 S3.87.810.,S15
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