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Quality evaluation of FEuscaphis japonica from different habitats using chemometrics combined with
weighted TOPSIS model

GAO Yugiu'?, ZHENG Shuai'?, YU Xue"?, ZOU Guihua’, ZHANG Kai' * (1. Dept. of Pharmacy, Honggi
Hospital Affiliated to Mudanjiang Medical University, Heilongjiang Mudanjiang 157000, China;2. First Clinical
Medical College, Mudanjiang Medical University, Heilongjiang Mudanjiang 157000, China; 3. College of
Pharmacy, Mudanjiang Medical University, Heilongjiang Mudanjiang 157011, China)

ABSTRACT OBJECTIVE To evaluate the quality of Euscaphis japonica from different habitats. METHODS The relative
correction factors of gallic acid, protocatechuic acid, ellagic acid, isoquercitrin, astragalin and apigenin were calculated with
quercetin as the internal reference; the relative correction factors of euscaphic acid, oleanolic acid, stigmasterol and B-sitosterol
were also calculated with ursolic acid as the internal reference. The contents of 12 components in 18 batches of samples were
calculated by QAMS method and were compared with external standard method. At the same time, the contents of water-soluble
extract, alcohol-soluble extract, total ash and acid-insoluble ash were detected. The quality of E. japonica was evaluated by
principal component analysis (PCA) , orthogonal partial least squares-discriminant analysis (OPLS-DA), and weighted technique
for order preference by similarity to ideal solution (TOPSIS) method. RESULTS There was no significant difference between the
results of QAMS method and external standard method for the 12 components in the 18 batches of samples. However, notable
content variations were observed among different batches of samples. The results of PCA and OPLS-DA showed that S1-S7, S8-
S12, and S13-S18 were clustered into one category respectively. Seven key characteristic components variable importance in
projection values >1, euscaphic acid, ursolic acid, protocatechuic acid, apigenin, S-sitosterol, isoquercitrin, and oleanolic acid,
respectively. The analysis results of the weighted TOPSIS method revealed that the relative closeness for evaluating the quality of 18
batches of samples ranged from 0.283 5 to 0.644 1, with the samples of E. japonica from Fengjie, Chongqing, demonstrating the
highest quality. CONCLUSIONS The established method is accurate and feasible, which can be used for the quality evaluation of

AESTE B T4 25 T/ FHIHES (No.2020-410) E. japonica combined with chemometrics and weighted

* e BB WL, BP0 2R R iz TOPSIS model.
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1.1 FEE{ES

AWEFE I FH 3 EAL A4S Waters 2690/5-2998 Y 5
BORAR €813 (HPLC ) A (35 [E] Waters 22 F] ) L Agilent 1200
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A E B2 R E IR B 5 58 2 0 | S BRI A
F 1R XoF B8 (3t 543 1) 4 PRF9072622 , PRF10032922
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2.1.1 Bk n il

HEUBPFSAE 25 MM R 29 0.5 g K RE , B T HL 284k
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I, 70% H AN IR AR Y A, 5L 1L g R
2.1.2 TR IR SRR

B BT R LRI AR S 1T R st
T M R TR EPERE R TR R BB |
PR B- 4 £33 T 0T Lt #5305 i, RS PR L ] 709 WA B
REJR IR AT, i i i & B 43 0T VR 43 0 0.116,
0.590. 0.308. 0.416. 0.184. 0.470, 0.212. 0.636., 0.518,
0.830.0.046.0.072 mg/mL Y H.—3%F JE ST 85V 5 43 kS
BRI L R4S X BRSP4V 1 mL, B F 20 mL 25 4
S, 70% F B 25 5850, RIAS A5 180 o e vk 32 i)
9 5.80. 29.50 ., 15.40. 20.80 9.20 23.50., 10.60 31.80.
25.90.41.50.2.30.3.60 pg/mL AYTRA X IR SR
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FEAT VBRI MR R AR ) 210 nm (RS IR |
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B1 FEEFEEIAEREAXRMAZERNHPLCE

®2 RETFTERERIRSPVERAARESKEERE

%) EEpiLE: S (ugmL) r

biieai] y=36819X 1052 7105 0.58~29.00 09994
LR 7=53058X10%=351.4 295~14150 09993
Bl y=4608 X 10°+ 836.6 1.54~71.00 0999 6
S y=5.0676X105—1967.1 2.08~104.00 09994
R i y=40719X105—248.6 092~46.00 0999 6
% J=55225X10°+2 045.5 235~11730 09993
ik y=4459 4X10°5+1 039.6 1.06~53.00 09994
gt y=5T04X 10521223 3.18~159.00 0999 6
FHAM y=ST514X 10 1L 259~129.50 09993
R y=48622X10%—2 8224 415~20750 09995
e y=3.375 6X105+775.9 023~11.50 09994
BA R y=36259X10%—389.0 036~18.00 09995
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AL B, TS TR UL B,
SHIRHE T B RS PR BT T (/) A
RRANSY IR SRR TR B
W07, f= L g, Bp A SR

s i

§E<E<l
Jo VR B, AN Ak SR Ho A oy i e T AR 4
RN EETRR R AR ST st
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ZORBAX RX-C) fE AN ] HPLC Y (Waters 2690/5-2998
AU Agilent 1200 %Y ) o i A 0 22, 2 5% 05 7 FR 4%
“QLTTF FIHIE fo SR ER, BE TR LA
R ERAETR MR BT SRR BPSAER S5
BIURTR S G- S B34 f 435310 R 1,505 3.1.040 0.
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1.336 8,RSD /N F 2.0%(n=6) .
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B-4% (8§ BE A AR X A B sk ] 5 3R R B TR L RL
RIR EACTR M V=0 R R AR |
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YrB, 18 HibBF S 45 AE i 10 S A5 oR A QAMS 1k 5
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China Pharmacy 2025 Vol. 36 No. 14 - 1757 -



bl B3R RBIRIR 55 SO SRR AN B4 B
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£ b E 25 AR SCRLE
2.3 ERHDSH

DL 18 LB AR A v 16 D e bR & i A8 i, R
SPSS 26.0 PR T E Mo 00T e AR R A 2 K
IYBRHIEE > 1, BT 22 5Tk 0 86.8129% . Hirh 4G
ST ITERE TR R LR AEIR S R m
M R VPSR IR STRICR IR (RERIR | T
PR ) OKESPER Y B Sr FR AN T K o3 A
e B BT AL, R AR 12,0615 F2 050 2 75 2 28 Al
B-4% 8 B A A BT (B, FRAE(E A 1.829, 18 #iLET
AR AE a1 FE 85 o A A o (B 2) o, S5 ST~
S7.S8~S12.S13~SI8 K {733l 3R —2 , AL N K A
X
24 EXRE/PMFTE-FIFNSH

E—2E P16 MR bn & 8 o A2 5, R ] SIMCA 14.1
BRAFHEAT 1E A2 i Fe /s —3fe 15- #5143 Ar (orthogonal par-
tial least squares-discriminant analysis, OPLS-DA) . %%
WoR RS E R X RYY, QP KK R 0.971,0.912 Fl
0.840, ¥1K T 0.5, $&/RiZ B A H T AN [] 7 Hb B A9 4% 114

12]
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RX[1]=0.754 R’X[2]=0.114 Ellipse:Hotelling’s 7*(95%)

2 ISHEFBENERS HTESE

A WB 504 . OPLS-DA B RIFE AR & (WLIE] 3) i
I8 L HY FSAEFE i 7 25 5 E WL o A R — 3, HL 9]
. PLAS & 8 B 52 (variable importance in projec-
tion, VIP) {H > 1 i e AR 1™, TG 1E 7 4GB REAE
PERLAY, 3 0 R B ARG R RE SRR FULASIR T SRR .
B-A5 I SR T RSRIIUR IR . 25 R LR 4,

LEQtl
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0.15 18, sl
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RX[1]=0.860 R°X[2]=0.034 7 Ellipse:Hotelling's 7°(95%)

B3 OPLS-DA {&%I15 45 F

fA TOPSIS AR T4y

K AL TOPSIS 2% B 75 4% 1 16 A8 bn i 1745
HEACAR R ) B K 50 RN R ANV 14 K 43k B T 8 AR A
HAy U IE 3845 5 B LA FE PR Y VIP (R AL A
HMALR TR 5 0 8 SR b i R T BRI S &,
I JE VT f A 1 R FCRE B (D) 5 25 ) e K G 25
(Dy ) AHXTIEIEBE (J) o SR DLER 4,

2.5

R3 ISHBBHEHLEETFERZRIERSHWESENEER (n=3,mg/g)

48 g BAR  RATR RILRE hm i i) il ik Tifi FRRR ol AR
(ESM) (ESM) ESM QAMSH: ESM QAMSH: ESM QAMSH: ESM  QAMSH: ESM  QAMSH: ESM  QAMSH: ESM  QAMSH: ESM  QAMSH: ESM  QAMSH: ESM  QAMSH:
S 0904 2357 0239 0233 1578 1534 0612 0597 0851 0829 0376 0366 0436 0427 181 1839 L126 1095 0091 0089 0152 0.I56
S 0832 254 0255 0250 1819 L1776 0665 0648 0913 0889 0342 0333 056 0512 L1779 L735 1035 1008 0097 0095 0205 0200
S5 0940 2878 0242 0236 1997 1966 0627 061 0859 0841 0365 0375 059 0516 123 LIS L169 LI 009% 0098 0212 0218
S 0924 2707 0272 0265 1653 1699 0731 071 0965 0942 0359 0350 0414 0425 1412 1435 LISLLI9 0120 0018 0185 0180
S5 0892 264 0267 0272 1892 1841 0644 0662 0943 0969 0367 0358 0483 0470 1681 1636 1052 1080 0109 0106 0197  0.192
S6 0887 2864 0289 0281 1868 1922 0672 0684 0976 1000 0382 0376 0483 0497 1352 1391 1066 1097 015 0012 0182 0187
ST 0919 2705 0257 0250 159 1572 0783 0761 0912 0889 0339 0330 0452 0444 1261 1273 L4 L1308 0020 0166 0162
S8 0780 2231 0294 0286 14IL 1387 0457 0445 1034 1017 0305 0297 0386 0394 1399 1378 0962 0945 007 007 0154 0150
SO 074 2198 0339 0331 1354 1319 0556 0543 L19% LIS 0303 0311 0437 0448 1076 1051 0925 0900 0068 0069 030 0127
SI0 077 2286 0331 0322 1393 1355 0625 0610 L1216 0327 0318 0331 0323 128 1204 0967 0941 0070 0072 0142 0138
SIL 0720 2119 0358 0349 1307 1278 0573 0560 1249 1241 0292 0300 0425 0416 0987 0964 0896 0872 0056 0057 009 0098
SI2 0705 2037 0331 0339 1359 135 0517 0520 1224 1205 0296 0288 0418 0407 1126 L1102 0871 0854 0062 0063 0091 0089
SI3 1088 32719 0094 0.9 2485 243 0782 0766 0719 0707 0473 0462 0391 0397 2019 2073 1302 1318 0158 0054 0147 0144
SI4 1137 3199 0216 0210 2297 2260 0976 0952 0759 0746 0494 0483 0396 0388 2201 2077 1341 1377 0164 0160 0178 0174
SIS 1159 3496 0098 0193 2301 2350 0819 0807 0669 0685 0464 0453 0383 0374 234 2275 1439 1404 0152 0048 0125 012
SI6 1182 3384 085 080 2473 2522 0944 0923 0658 0640 0482 0495 0351 0360 2637 2585 1467 1431 0169 0166 0154 0150
SIT Ll 3035 0222 0219 2195 2167 0876 0857 0803 0781 0460 0473 0356 0347 2416 2380 1318 1347 0145 0042 0ld 0007
SIS 098 3120 0221 0227 2129 207 0811 0832 0830 0807 0453 0441 0344 0337 1905 1959 1264 1298 0124 0027 035 0132
P - - 0830 0897 0836 0878 0869 0867 0913 0889 0926 0880
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LB TR 2 JFULIRIR ; 3 WAL IR ;4 S AT ;5 2 500156
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12:B-4F F5 B 13 KA MR W 5 14 BEVEMER 5 15 B35 160 1R
ANEVEIRY o
B4 18#LEFI54EH OPLS-DA VIP &

Fz4  18HMEFIBHE ML TOPSIS E R ITER
5 D D0 A MEF|ES D DS M
S1 25209 1.6340 03933 13 SI0 32528 12869  0.2835 18
S2 2202 21855 04959 10 SIT 34608 14766 02991 15
$3 22226 23782 05169 8 SI12 34734 13776 02840
$4 22658 18482 04492 11 SI3 L7447 27196 06144
S5 20001 21002 05036 9 Sl4 16036 28942  0.6435
S6 20258 22686 05283 1 SI5 18565 29848 06165
S7 24613 17406 04142 12 Sl6 1.8244 33017 06441
S8 30825 12321 02856 16 SI7 19541 26862 05789
N 32091 15337 03234 14 SI8 20708 23491 05315
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AR A 0 7 ) A A S A R, AR B TR
FOLZEER SFACTR S VR 00 MR Ok
R PR SRR (REARLR | TS B B- 4 HS BE I
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WAk [ A _E 3 12 4 iy & i
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o~ o — Lo o =
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