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(QAMS), chemometrics and entropy weight-technique for order preference by similarity to
ideal solution (EW-TOPSIS) method, and to provide basis for studying the geoherbalism
of Radix tetrastigmae. Methods 18 batches of Radix tetrastigmae samples were collected
from 6 provinces including Chongqing, Guangxi, Hunan, Guangdong, Zhejiang and Jiangsu.
The contents of chlorogenic acid, caffeic acid, catechin, procyanidin B,, orientin, rutoside,
polydatin, isoquercitrin, kaempferol-3-O-rutinoside, astragalin, resveratrol and kaempfero in
Radix tetrastigmae were simultaneously determined by HPLC-QAMS, and a multi-component
quantitative control mode for Radix tetrastigmae was established. The main potential markers
affecting the quality of Radix tetrastigmae were screened by chemical pattern recognition such as
principal component analysis and orthogonal partial least squares-discriminant analysis. The EW-
TOPSIS was used to establish the quality evaluation model of Radix tetrastigmae, and the quality
difference was comprehensively evaluated. Results The 12 components showed good linear
relationships in their own ranges. The average recovery were 96.89%-100.13%, with the RSDs<
2.0% (n=9). There was no significant difference between the calculated values of HPLC-QAMS
and the measured values of external standard method. The cumulative variance contribution rate
of the first two principal components was 90.15%. The proanthocyanidin B,, catechin, rutoside,
orientin and chlorogenic acid may be the main potential markers affecting the quality of Radix
tetrastigmae. The results of EW-TOPSIS analysis showed that the relative correlation of 18 batches
of Radix tetrastigmae were 0.154 9-0.732 0. Conclusion The established method is convenient
in operation and accurate in results, and can be used as a quantitative control method for multi-
components of Radix tetrastigmae. The chemometrics and EW-TOPSIS method are objective and

comprehensive, and can be used for the overall quality difference evaluation of Radix tetrastigmae.

[Keywords ] Radix tetrastigmae; Quantitative analysis of multi-components by
single-marker; Chemometrics; Entropy weight-technique for order preference by similarity to

ideal solution; Quality difference evaluation
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LC-20AC A = AH i ( H AR Shimadzu
IvE) 5 E2695 YR A A A5 AL (32 [E Waters
vHE]) 5 AB135-S BUHL T30 KF- (Hit: Mettler
Toledo AH], ¥ : 0.01 mg)
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4B 98.0% ) . Wiz (it 110861-202214,
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Table 1. Information of the samples
G P37 it G KR =2
S1 HmR 210903 S10 I 2R 210902
S2 PG 211015 SI1 v Al 210912
S3 EIRAH 211102 S12 IR 211005
S4 JPE A 211117 S13 W% 5 210728
S5 LT T 210829 Si4 RN 210601
S6 SRR 210911 S15 AN 210619
S7 TR VLK 211006 S16 W 2 Al 210716
S8 WIE 2 211101 S17 VLI %S 210719
S9 WrE RN 210815 S18 YL PH 210604

2 HiEEHER

2.1 BEXNBRmARNT &

5.90 A1 3.10 pg/mL AR
ik MR H &
W=EHER (=50 ) 2920 g, fHERK

2.2

BRI AN, RIAS

B 12 A2 53 % PR A A, FH 80% HH A
R JE R 0.172 mg/mL., WIHERZ 0.156 mg/mL, JL
A5 % 0358 mg/mL., Jit {6 F % B, 0.830 mg/mL,
2 H T 0.142 mg/mL., 7T 0.308 mg/mL. JEALTT
0.054 mg/mL, FHi 2 2% 0.172 mg/mL, 145} -3-0-
ZEEBET 0.230 mg/mL, 5 = HET 0.096 mg/ml.,
FIZE T 0.118 mg/mL., 111438 0.062 mg/mL (1%}
HRER A R A RO BRI A RO e, R
20 fE5TlAS 12 N2 43 Wik BE ATl 860, 7.80,
17.90, 41.50, 7.10, 15.40, 2.70, 8.60, 11.50, 4.80,
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SE, FEEIN 80% WL 25 mL, FREHE, Hndinl
Uit 45 min, WA, FhETE, #E, JE, HfE.
2.3 faik&H

@3 H . Hypersil BDS C,, £ (250
mm x 4.6 mm, 5Spm) ; FsIH: 28 (A) -0.1%
BER (B) , #6FE BEME (0~15 min, 11.0% A;
15~23 min, 11.0%—20.0% A; 23~58 min,
20.0%—32.0% A; 58~69 min, 32.0%—65.0% A;
69~75 min, 65.0%—11.0% A) ; ¥ # 1.0 mL/
min; R K: 320 nm™ Y AR 30 °C; YRR
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Figure 1. HPLC chromatograms
E:OALEGEM; BORAMES; Co RS 1. RRK; 2. ok
By 3. LFE; 4 RIEFEB,; 5. 2¥EWF; 6. FT; 7. EAE;
8. JrMtE F; 9. LA -3-0-FFHEH; 10. £=¥k3F; 11 P
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2.4 HPLCHEZFZEE
241 ZmHER

KSR “2.17 TR AR S A, R A
HeA B, T 80% sl i 50 A3 o it vk i 22 1)
6 IR, ARG B I 10 wL SERE I E 45 J5 i 25
12 A, DU EE (X, pg/mL) XTUE
WAL (Y) PEATERIERIE, 455 BoR 12 U E
AR N L R B A, BARILEE 2,
242 NEE. BEWEAELMHXE

Fie 237 WU Ak, M E IR “2.17
TNIR A X SIS R E E R 6 Ik, il sk 6 Uik
FERETRIFR, 25 RN RSD 4512 0.91%,
1.15%, 0.82%, 0.61%, 1.09%, 0.89%, 1.25%,
1.20%, 1.08%, 1.16%, 1.01% F11.22% (n=6) ,
TG B LA

By =t (S7) s, Tls)s
0, 2, 4, 6, 8, 12, 16, 20 Fl124 h #FkE, Hsr
K2 24 h, GCSRUERIRR, S55R0EHTRN RSD 4y
314 0.89%, 1.19%, 0.81%, 0.59%, 1.07%, 0.91%,
1.28%, 121%, 1.09%, 1.13%, 0.96% #1 1.24%
(n=9) , FW=mH 03 24 h WEE .

W=t (S7) 647, 43l “2.27 WF
Pl A S AR, AE “2.37 TN @ik A T
L LSBT RS R, 48RS T
S5 0.125, 0.087, 0.239, 0.571, 0.078,
0.172, 0.026, 0.091, 0.113, 0.049, 0.061 #10.034
mg/g, I RSD 735 1.36%, 1.59%, 1.28%,

B 12 W AR,
F2 ZHEHRI2TBTHEEXR
Table 2. Linear relationships of 12 constituents in Radix tetrastigmae

% ey AMFER (pg/mL) r
Iy Y=4.691 9 x 10°X-1 985.1 0.86~43.00 0.999 4
WM ¥=2.631 1 x 10°X+654.1 0.78~39.00 0.999 3
LR Y=3.914 1 x 10°X+1 336.8 1.79~89.50 0.999 6
JRAETT =B, Y=2.479 8 x 10°X~1 595.9 4.15~207.50 0.999 1
PR ¥=2.079 5 x 10°X-786.1 0.71~35.50 0.999 6
I=E ¥=3.986 5 x 10°X+1 797.4 1.54~77.00 0.999 3
AL Y=1.268 4 x 10°X+283.9 0.27~13.50 0.999 4
et &= Y=3.121 9 x 10°X=544.1 0.86~43.00 0.999 3
ILZS Y -3 -O- 2 Ml ¥=2.970 7 x 10°X-1 435.4 1.15~57.50 0.999 6
HRTH Y=1.643 4 x 10°X+576.9 0.48~24.00 0.999 3
FIEE Y=1.824 4 x 10°X+1 734.0 0.59~29.50 0.999 4
Lz Y=1.404 0 x 10°X+659.1 0.31~15.50 0.999 7
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1.05%, 1.47%, 1.33%, 1.87%, 1.70%, 1.58%,
1.79%, 1.63% H11.82% (n=6) , FHEE IR
243 e R IR
B F(S7T) R (i =50 ) 4
1.0 g, dofy, WEWWE, HEME NS5
1 80%, 100%, 120% /il A I8 & XF B 5L i W
( &% JE R 0.127 mg/mL., Wl HE fiZ 0.083 mg/mlL.,
JLZ &R 0241 mg/mL., J# £ & B, H 0.568 mg/
mL. 2f % 4F 0.079 mg/mL. % T 0.176 mg/mL.
FE AL H 0.027 mg/mL. 5 Hit J2 F 0.094 mg/ml.,
L 2% By —3-0- 25 & M 1 0.108 mg/mL, 55 = 3%
1 0.051 mg/mL. 12 5 B 0.063 mg/mL, 111 %
M 0.036 mg/mL) , B> 7K il £ 3y, P4
“2.27 WUR Jr i AR S T, A I
BU10 pL gERENSE , S5 akmR . mnMEiR . LR
. AT ER B, 2R, AT SR RML
W —3-0— 2 101 X At e 43 51 oy
98.04%, 97.37%, 100.13%, 100.07%, 97.26%,
99.10%, 98.64% #199.01% , RSD ] < 2.0%( n=9 ),
4 (P E 258 (2020 4ER) ) DU 9101 Hr B
JRE B % 909%~108% M FLE; el . &=
E N & -l v IR R S Sl ee 37 il
4 96.98%, 96.89%, 97.91% F1 97.40%, RSD 1
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< 2.0%, fi& CHEZM (2020 4ER ) ) PO
9101 Hf P AL IR 85%~110% HILAE
2.5 QAMSHIE I
251 AAXTAE R T

FEEWHEL “2.4.17 TR 6 MEA R VAT,
fE 9237 TR SE R E, DILERRE NS
W, Fon oo X A EHIS R IE R (20 p

pix As

A MRURAR AR T T B RN T A, AR A s 4R
KNSYILA R MR ALY ) Y, 250K
A3 RN TE IR 7 B~ 2A(E 301 4 0.831 9, 1.475 3,
1.5705.1.8862.0.974 3.3.0724,1.248 8, 1.322 3,
2.366 8. 2.132 4 F12.7955, RSD 43514 0.93%,
1.68%, 1.77%, 0.30%, 1.55%, 0.83%, 1.75%,
0.76%, 1.44%, 1.27% F1 1.52%, W45 w5
XA 1 R F B R PR 4
252 wHRMEER

B “2.17 00 YR A 6T B S S WAR TR D A2
TESRIETAN, AR AR Akk: (KL
A 250 mm x 4.6 mm, 5Sum) . . R
GRS IE R F R, 25 R TR, &%
EL AR Fr S ST B AR AR IE TR TG R 3 R )
(RSD /NF2.0% ) , HAKILZ 3,

#x3 FRIBEFFEUNENHENKERFITESER
Table 3. Calculation results of relatire correction factors determined under different
chromatographic conditions

%
- y
2531 SHERR R ;;i Y AT A gg ;‘; ig Ei iz
T
A B8 o
LC-20AC
Hypersil BDSC;;  0.8243 14533 15461 1.8826 09613 3.0467 12295 13149 23314 21016 2.7519
Waters Xbridge C;s 0.8318 14796 1.5683 1.8894 0.9749 3.0781 12534 13296 23531 2.1284 2.7842
Agilent Zorbax C;y  0.8431 1.5095 1.5967 1.8967 0.9951 3.0994 12806 1.3437 23973 2.1579 28391
Waters E2695
Hypersil BDSC,y  0.8205 1.4517 1.5379 1.8813 0.9605 3.0429 12281 13123 23306 2.1002 2.7503
Waters Xbridge C;s 0.8312 14759 1.5584 1.8876 09737 3.0718 12517 13261 23513 21261 2.7668
Agilent Zorbax C;y  0.8417 15083 1.5975 1.8948 0.9928 3.0953 12753 13405 23968 2.1527 2.8376
SESAE 0.8321 14797 15675 18887 09764 3.0724 12531 1.3279 23601 2.1278 2.7883
RSD (%) 1.09 1.71 1.61 0.33 1.53 0.77 1.76 0.97 1.28 1.15 1.46
Wik (mL/min )
0.8 0.8279 14561 15416 1.8861 09605 3.0419 12319 1.3125 23352 2.1034 27523

https://zgys.whuznhmedj.com



370 China Pharmacist, Mar. 2024, Vol. 27, No.3
843
1%
%5230 SRR OERR ;;i SEWAF T AL ig ';;' i; Ei 25
BT
1.0 08326 14756 1.5671 1.8854 09732 3.0743 1.2543 13289 23543 21271 2.7894
1.2 08453 1.5013 15974 18967 09917 3.0985 12764 1.3413 23987 2.1595 28361
SEYE 0.8353 14777 15687 18894 09751 3.0716 12542 13276 23627 2.1300 2.7926
RSD (%) 1.08 1.53 1.78 0.34 1.61 0.92 1.77 1.09 1.38 1.32 1.50
FElE (C)
25 0.8294 14539 1.5397 1.8846 09584 3.0434 12313 1.3229 23218 2.1015 27472
30 08306 14715 1.5673 1.8891 09709 3.0719 12575 1.3307 23493 2.1239 27916
35 08419 1.5041 15981 1.8974 09873 3.0972 12752 1.3394 23896 2.1576 28343
S 0.8340 14765 1.5684 1.8904 09722 3.0708 1.2547 13310 23536 2.1277 2.7910
RSD (%) 0.83 1.73 1.86 0.34 1.49 0.88 1.76 0.62 1.45 1.33 1.56

253 @ikt L

WSk “2.5.27 TR R S [A] € AR R[] €2
AR I 12 A 143 (4 A BRI R] R AR G £ B8 et
)X I T R 0, 445 SR A% 21 A - P A X BR
W43 0.714 9., 0.798 6. 1.128 5. 1.233 6,
1.3650, 1.5303,1.795 7. 1.896 9., 2.092 0, 2.341 2
H12.549 4, RSD 4351k 1.54%, 1.02%, 1.89%),
1.14%, 0.76%, 121%, 0.97%, 1.04%, 1.23%,
1.12% 1 1.42%.
2.6 QAMSkS5MRERI LR

B8 it “2.27 IR il g5 A U
FRE B 10 uL FEAEIE , SRR IR IR A 12 4
Wi, DILRENNSY, 5ilsrik
(external standard method, ESM ) Fl QAMS 7% it
BRE S SR, R SPSS 26.0 B % A T 1%
PSR — B o3 BB IE A T RO ¢ R e, LA 2 A
e Tk e B, S5 R A O ki 25 1 2 550
G E L (P> 005) , HARLFE 4,
2.7 EEIIRS
2.7.1 PCA

DL 18 L =5 4R IR SE 12 4143 QAMS 74
B s i, FI T SPSS 26.0 SAF R 4R IE,
Z 7R RER A AR R M R R, DR
TEMERT 1 Rk briE, B A R B R IE
J5 25 TURRR R AEAE AR B o 25 50T 2 A i R
HO7 25Tk E N 90.15%, FWIHET 2 4> F Mt
=M 12 4143 90.15% M5 B, RIS — 3

SrETRBETOMMERR . JLRE ., JFAEFE B,
TOEMAT. SR ILRE -3-0- ZFWET.
LREH ., AR EEALEBNGEE, SIERM
LERTAESE 2 B A R IE R . 25N
SIMCA 14.1 ¥ {44 8 PCA B (&1 2) , 42 H
2AFEMSY (RRX =0902) . Z53 ER 18 #t=nt
FREM A 3 4N IX, S16. S14. S17. S15, S13 Al
S18 i T ZEM, S2. S6. S5. S1. S4 1S3
PETARSEAM 75, S7. S8, S9. S11. SI2 Hl
S10 (i FAF4 AT 77 o
2.7.2 OPLS—-DA

PL18 HE =M 12 4501 QAMS 554 R
Ap i, SR SIMCA 14.1 B AF#E4T OPLS-DA 43t
([&3) . 5% BBUHFERE I S8 R’X = 0.932,
RY = 0.815, WMAENIZH O° = 0.751, FKIH
SRR TRR R A A L T AR ST 47

X} OPLS-DA BRIPEST 200 YK B G5, 4557
BRI ZE R RAATE B A (R = (0.0,
0.112) , 0* = (00, -0.351) , H &4 M R
O By T2, Hr R QF 4 AR FRE AT fig
P (%) 75 B A AT T |, OPLS-DA BRI p 78 B 8
B (VIP) HBK, RUNZIRFRAT X 53 AN ]
ML = A S R 22 R DT R . A5 R R
SRIFIR . WNMERR . JLRE . RAEE R B, 2EHAT.
FOT L RBUE . SE ER L IS -3-0- /BT .
LR AFPTEEANLZ VIP KN 1.104,
0.567. 1.474. 1.904, 1.127. 1.224. 0.425. 0.637.
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Ellipse: Hotelling's T* (95%)

PC2 (0.147)

08 6 4 2 0 2 4 6 8
PC1 (0.754)
E2 18iit = BEHPCARHE
Figure 2. PCA score chart of 18 batches of
Radix tetrastigmae
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Figure 3. OPLS-DA score chart of 18 batches of
Radix tetrastigmae
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Table 5. Quality evaluation results of Radix Tetrastigmatis

ETRE D’ D, J, HEP
S1 1.800 4 1.870 7 0.509 6 10
S2 1.699 5 2.161 1 0.559 8 7
3 1.901 6 1.638 6 0.4629 11
sS4 1.9712 1.683 1 0.460 6 12
S5 1.660 5 1.910 8 0.5350 9
S6 1.626 7 20254 0.554 6 8
S7 2.2499 1.294 0 0.365 1 13
S8 2.5884 0.9737 0.273 3 14
S9 2.9513 0.920 8 0.237 8 15
S10 3.0332 0.5559 0.1549 18
St1 3.0622 0.847 8 0.216 8 16
s12 3.156 4 0.6379 0.168 1 17
S13 1.013 2 2.767 7 0.7320 1
S14 1.296 9 2.590 9 0.666 4 4
S15 1.058 3 2.6586 0.7153 3
S16 1.1750 29845 0.717 5 2
S17 1.679 1 24487 0.5932 5
S18 1.5217 2.1558 0.586 2 6
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