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Quality grade prediction of Cynanchi Stauntonii Rhizoma et Radix based on
QAMS combined with chemometrics and Logistic regression model
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Abstract: Objective To establish a degree prediction method of Baiqian (Cynanchi Stauntonii Rhizoma et Radix) base on
chemometrics and Logistic regression analysis method by detecting the contents of main medicinal components, alcohol-soluble
extracts, total ash and acid-insoluble ash. Methods Reflux extraction was performed on 36 batches of Cynanchi Stauntonii Rhizoma
et Radix from 12 provinces, and the contents of cynatratoside A, cynantratoside B, vincetoxicoside B, ursolic acid, eleutheroside A and
[B-sitosterol in the extracts were determined by quantitative analysis of multi-components by single-marker (QAMS) method with
ursolic acid as internal reference substance, and comparison with the external standard method, at the same time, alcohol-soluble
extract, total ash and acid-insoluble ash were detected. The chemical identification model, factor analysis and Logistic regression model
were used to establish a quality evaluation model for Cynanchi Stauntonii Rhizoma et Radix, and the quality differences were
comprehensively evaluated. Results When ursolic acid was used as the internal reference, the relative correction factor had good
durability. The relative retention time method could be used for chromatographic peak location. There was no significant difference
between the content results obtained by the external standard method and the QAMS method. The linear ranges of six components

were 0.37—9.25, 1.56—39.00, 1.85—46.25, 0.29—7.25, 0.58—14.50 and 1.15—28.75 ng/mL, respectively. The average recoveries
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were 97.66%—100.12% with RSDs of 0.69%—1.51%. Principal component analysis (PCA) and orthogonal partial least squares

discriminant analysis (OPLS-DA) could clearly distinguish Cynanchi Stauntonii Rhizoma et Radix from different producing areas. Two

principal components and four quality differential factors were extracted. The results of factor analysis showed that the comprehensive

scores of 36 batches of Cynanchi Stauntonii Rhizoma et Radix were —1.225—0.966, and the comprehensive score of S25 was the highest.

The results of Logistic regression model were consistent with the results of factor analysis. Conclusion PCA, OPLS-DA, factor analysis

and Logistic regression model can be used to evaluate the quality differences of Cynanchi Stauntonii Rhizoma et Radix from different

producing areas, so as to provide reference for the quality control of Cynanchi Stauntonii Rhizoma et Radix.

Key words: Cynanchi Stauntonii Rhizoma et Radix; QAMS; chemometrics; principal component analysis; orthogonal partial least squares

discriminant analysis; factor analysis; Logistic regression; quality evaluation; cynatratoside A; cynantratoside B; vincetoxicoside B;

ursolic acid; eleutheroside A; B-sitosterol
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(Decne.) Hand.-Mazz. ) AR 22 AR, 25041 1
WG 22 TIPS Wi, PR, DO)IAER N2, B
AR TR LRI, Tm R A T Al R SE
RXIR % | IR S B AT R ES A RER, =
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Table 1 Source of 36 batches of Cynanchi Stauntonii Rhizoma et Radix
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S2 T I 1B 2023-10 S14 DU )11 4R E 2023-10 S26 WAL B R E 2023-11
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1.2 &5

Shimadzu LC-20A %!, Waters 2695 % fil Agilent
1260 A HPLC a8 HABEAR . K HE
Waters 2> @) F15E[E Agilent A ] ; ik 4L Apollo
Cis~Nucleosil C;s #ll Discovery Cis, FUFS 32 (250
mm X 4.6 mm, 5 um); XS105 & B K7 \MS205DU
BT RF (Hi+ Mettler toledo A F] )
2 FEEHER
2.1 QAMS EZIEHRAX 53 HITI ZE
2.1.1  JRE BRI A TR AR IR R R
i, A 70% R ISIR ST, IR AL A8k
H By HRIH B AERER. Y M. B-0 MR &
WPE 5514 0.074. 0.3124 0.370. 0.058. 0.116- 0.230
mg/mL 24 RSB 44 2.5 mL, & 50
mL &I, H 70%H R EZIE, #5, RS,
2.1.2 KIS & AT RZ 0.5 g, 1
WRRE T B ZEHE I, HERAIN 70% FF I 25 mL,
FRERE, IAE 45 min, A4, #EHEE, %
5], #E, M, RIS
2.1.3 @iE%&ME K Apollo Cis taifit; AR
£ 210 nm; BIAH 0.2%BER-2 G (B, #hFEBEM:
0~12 min, 42.0% B; 12~27 min, 42.0%~65.0%
B; 2732 min, 65.0%~72.0% B; 32~43 min,
72.0%~90.0% B; 43~55min, 90.0%~42.0% B;
IZAT W] 55 mins #1730 °C, AR E 1.0 mL/min,
HEFER 10 pLo FEUCZRAET, RS a5 0 i
TR HPLC 0335 06 H WA gt P AT ] — 350, % 1 dr
IHF SR T 4 500, E%EILA 1.
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6-B-1 HS B o

1-cynatratoside A; 2-cynantratoside B; 3-vincetoxicoside B; 4-ursolic acid;

5-eleutheroside A; 6-B-sitosterol.
1 RAMES A) fMAfHER B) &igE
Fig.1 HPLC chromatograms for reference substance (A)

and Cynanchi Stauntonii Rhizoma et Radix (B)

2.1.4 ArifEdZe® alvERRER “2.1.17 B
V0.1, 0.5, 1.0, 1.5, 2.0, 2.5mL, BEAFEK 20
mL 2, H 70%HEMERZIRE, RS —
SESREIREZEN 6 IR % H ke 10 pL, Xt
KER AT A A%E By AR B, R,
BAEE N B2 (S MU T AR5 A I 1) ol A FE 4 1
FRUERTZE, S5 2. 6 AN TES H o Bl N2k
KARLF

R"2 6 THIOMEMXRERER

Table 2 Results of linear relationship of six components

D% BV SRR LRAMETE /(g mLY) r
BT A Y=955 340 X—1 307.9 0.37~9.25 0.999 7
BT B Y=653 360 X+696.2 1.56~39.00 0.999 1
i B Y=1 295 000 X+2 616.7 1.85~46.25 0.999 6
REARTR Y=810790 X—178.3 0.29~7.25 0.999 5
HHE N E Y=1090 300 X+1 647.7 0.58~14.50 0.999 4
B-% S I Y=758 230 X—433.8 1.15~28.75 0.999 2

2.1.5 KEEEALE  BUES (SD, 4% “2.1.27 TiJy
VA AR AR, SRR 6 IR, 10 pL/ik, W
EVETAN, HHE A, AE By AR B, gER
. A% M. B-A B EEVETIAR M) RSD H 7N
1.43%. 1.04%. 0.96%. 1.59%. 1.22%7%1 1.18%.

2.1.6 FREtEREE  HUAET (S ALl SR 1 0,
T=ERE 0. 4. 8. 12, 16+ 20. 24 h ##E, 10
uL/A%, WEVETA, BE AL B80T B BRI
B. RERRE. TAEY NF. B-B BRI AR A RSD 1H
RN 1.68% 1.38%- 1.25%-. 1.65%. 1.59%F0
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1.41%.
217 EEMWIRKE BFES (SO 6 7, 2l
“2.1.27 T IER AR S EW, SR 10 uL, T
HAME A, AMCE By ATHE By RBER. HE
NEFL B2 S B HUK) RSD BRI 1.74%
1.52%. 1.47%- 1.82%. 1.69%F1 1.61%.

2.1.8  IFEECERIRLE  BURES (SD 9 1, B
0.25g, HEBIFRE, R4 CIE SR =1 80%-
100%- 120%1 Lg% BE SR (B AR
A0.037 mg/mL. FH B 0.212 mg/mL. H#ETH B
0.279 mg/mL. REREZ 0.026 mg/mL. H% N 0.058
mg/mL. B-ZF$EE 0.121 mg/mL), Fi% “2.1.27 i
Ji AR bR A, AT & 3 . i
FEREIN, R AME AL AT By ARIT By B

RIR. A% ME. B-75 BRI A Rl i 2 43 S
4 98.03%-+ 100.12%- 100.06%- 97.66%+ 98.51%F!
99.04%, RSD 43 14 1.29%- 0.69%- 0.74%- 1.45%
1.50%F1 1.51%.
2.1.9 MXKIERT () WHE FFERE “2.1.17
T 6 MREA XTI RERL 10 pL/A>,  FRE MK E)
15 OGP AR R NTRAR LA, id58 6 N Rt
Mg R, SIRAR (D WHES RS H fED,
F=(psX 4)piX As) (D
p F A RRUARFEAE R R R TR, Fhz i f0 s RN S
WA HARAR I R 53
ARESRE NS, R ARHE Ay BCH B,
FRTHE By 1% NEHR B4 HS I £ 1E, tHEAR
W 3. BCEFIME 7 IE D9 & sy e &1 f AR,

*3 BHOWfE
Table 3 fof each component

. - f
VR %o IR A p—— p—— — T
e I A CEF B R B B 1 B-73 54
1 0.857 3 1.2577 0.6181 0.740 6 1.0705
2 0.8452 1.2416 0.617 1 0.7340 1.061 2
3 0.850 3 1.299 9 0.6248 0.7312 1.073 4
4 0.854 9 1.267 2 0.626 2 0.7412 1.058 8
5 0.856 8 1.302 6 0.6300 0.758 2 1.086 0
6 0.8441 1.267 2 0.6227 0.7348 1.062 1
“FH{E 0.8514 1.2727 0.6232 0.7400 1.068 7
RSD/% 0.68 1.89 0.79 1.31 0.95

2.1.10  f IS HMEFE S 30 AN e A A
PR AR SR, f 5m . %A HPLC il
%%t (Shimadzu LC-20A % . Waters 2695 % fil Agilent
1260 % HPLC %) M ifi: (Apollo Cis #% .

Nucleosil Cis #:F1 Discovery Cis #) /R & (0.8
1.0, 1.2 mL/min). ¥:i& (25, 30, 35 C), B “2.1.1”
THVEE 5 o B VAR, ARVZAI, 25 R L3R 4, f it P
PRI

2111 g EA s “2.1.107 TURHAAR
HPLC fCHEGEAN B3 A, BkHE By HRTH
B. REIRMR. 35 M. B4 (8 T 11 € i e (R B 1 1)
5% HPLC R85 A 11 5028 6 AH X6 O B s ]
(At) [IsEN, 25BN 5, R HANRS 5H 3
W AET R B T B K 5 A B T AT
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FER G5 S1~S36 1 i il A L S HERE 10
uL, iZFAMRZE (ESM) Fll QAMS 243 B4 36 it

PR & B &, RIS SPSS 26.0 Guit i fF At

SIREA ¢ W IR T IRIGAIE QAMS TR IIUHERfTE: o 45 5 %
o HHRKRH QAMS 115 ESM VLT ZE -

2.1.13 BEAHER RN B 36k H TR M

(S1~836), Z & (1 [E 2548 ) 2020 4 ki PU 188 U]

2201 2 40 e v DS e BV TR IR A . 25 R

x 7,

2.1.14 SRS FFRAEYE R Al HY 36 #L AT

FEdh (S1~S36), S (FFEZGH) 2020 4R PUHS

TN 2302 AR 43I 12000 s UV AR 43 R AN 1 K

gre SRR 7. G5 EIR 36 A RURE S EEA

B RIKG R AT IR oy A — 2 M 2

5, XATRE SRS . RAERT A G,

22 WEEFEMN

2.2.1  FES 54T (principal component analysis,

PCA) izH SPSS 26.0 Giit#tExt 36 LA RT+ 6

AET QAMS Fri . BEETER Y. IR TN
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x4 BEE [N
Table 4 Effects of each factor on f

B H ! N
HPEE A AT B AE B HE ME p-A
NE Y QN7 Shimadzu LC-20A  Apollo Cis 0.8519 12742 06239 07401 1.0696
Nucleosil Cis 0.8523 12798 06270 07426  1.0725
Discovery Cis 08571 12952 06328 0.7569  1.0843
Waters 2695 Apollo Cis 0.8434 12405 06163  0.7305  1.0562
Nucleosil Cis 0.8457 12431 06244 07311 1.0598
Discovery Cis 0.859 6 1.2937 0.634 6 0.752 4 1.086 1
Agilent 1260 Apollo Cis 0.8526 12740 06259 07428  1.0706
Nucleosil Cis 0.8608 12906  0.6281 07552  1.0959
Discovery Cis 0.8482 12573 06167 07330 1.0562
FH1H 0.8524 12720 06255 0.7427 10724
RSD/% 0.70 1.64 1.00 1.38 1.31
AR (mL min ) 0.8 0.8563 12911 06304 07537  1.0872
1.0 0.8531 12704 06227 07388  1.0659
12 0.8457 12459 06174 07324  1.0594
A 08517 12691 06235 07416 1.0708
RSD/% 0.64 1.78 1.05 1.47 1.36
FEiRIC 25 08589 12979 06295 0.7586  1.0865
30 0.8527 12733 06234 07392  1.0661
35 0.8401 12478 06182 07319  1.0578
FEIE 08506 12730 06237 07432 1.0701
RSD/% 1.13 1.97 0.91 1.86 1.38

®5 TRSMEHEEAEGEFTZAINEH Ar

Table 5 Atr of each component in different instruments and columns

e i Ak
B A Bk B HErE B WA M B

Shimadzu LC-20A Apollo Cis 0.489 9 0.665 3 0.8528 1.3185 1.366 9
Nucleosil Cis 0.495 2 0.669 1 0.866 0 1.324 6 1.3792

Discovery Cis 05011 0.6796 0.8714 13321 1.4013

Waters 2695 Apollo Cis 0.4857 0.650 2 0.8409 1.3039 1.3752
Nucleosil Cis 0.486 3 0.653 7 0.8535 1.3122 1.3798

Discovery Cis 0.493 6 06718 0.868 2 1.3271 1.3945

Agilent 1260 Apollo Cis 0.4880 0.664 3 0.850 6 13157 1.3632
Nucleosil Cis 0.4729 0.660 6 0.840 1 1.296 3 1.3309

Discovery Cis 0.490 1 0.6718 0.858 9 1.3438 1.3825

FEIE 0.489 2 0.665 2 0.8558 1.3194 13748

RSD/% 1.59 1.39 1.32 1.10 1.48
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&6 ESM A5 QAMS EZMZERRIT 6 THIKEZE (n=3)
Table 6 Content of six components in samples of Cynanchi Stauntonii Rhizoma et Radix by ESM and QAMS (n=3)
BEER/(mgg!) BEEEFA(Mge") AT BI(mge") HEIFFBI(mgg?) % MF(mgg!) B-AEE/(mgg!)

" ESM ESM  QAMS ESM QAMS ESM  QAMS ESM QAMS ESM  QAMS
S1 0.113 0.156 0.159 0.832 0.811 1.097 1.068 0.231 0.225 0.479 0.466
S2 0.131 0.207 0.204 0.718 0.737 1.075 1.102 0.208 0.212 0.563 0.559
S3 0.151 0.218 0.222 0.836 0.827 1.043 1.020 0.148 0.145 0.557 0.564
S4 0.125 0.186 0.183 0.762 0.775 1.006 1.034 0.174 0.176 0.466 0.463
S5 0.136 0.199 0.196 0.811 0.793 1.115 1.092 0.196 0.200 0.509 0.513
S6 0.152 0.200 0.202 0.809 0.832 1.003 0.984 0.173 0.170 0.536 0.543
S7 0.116 0.164 0.166 0.745 0.732 1.012 1.032 0.158 0.156 0.491 0.485
S8 0.140 0.232 0.229 0.829 0.838 1.043 1.064 0.146 0.143 0.576 0.573
S9 0.148 0.211 0.208 0.806 0.799 1.039 1.067 0.194 0.197 0.529 0.521
S10 0.112 0.173 0.171 0.741 0.737 0.997 1.011 0.150 0.153 0.487 0.493
S11 0.127 0.189 0.192 0.825 0.809 1.098 1.126 0.163 0.160 0.518 0.526
S12 0.099 0.155 0.158 0.673 0.664 0.985 1.008 0.169 0.166 0.434 0.437
S13 0.094 0.129 0.133 0.680 0.693 0.896 0.887 0.125 0.126 0.491 0.497
S14 0.096 0.149 0.145 0.722 0.710 0.927 0.910 0.147 0.145 0.354 0.358
S15 0.091 0.105 0.103 0.655 0.670 0.847 0.828 0.114 0.116 0.466 0.462
S16 0.094 0.095 0.094 0.649 0.644 0.882 0.860 0.133 0.132 0.455 0.451
S17 0.102 0.155 0.153 0.667 0.659 1.019 1.032 0.171 0.169 0.432 0.429
S18 0.097 0.131 0.129 0.681 0.688 0.927 0.908 0.126 0.129 0.485 0.488
S19 0.095 0.128 0.130 0.713 0.692 0.915 0.892 0.121 0.123 0.449 0.453
S20 0.094 0.097 0.099 0.676 0.665 0.863 0.848 0.120 0.118 0.457 0.454
S21 0.098 0.093 0.091 0.651 0.639 0.861 0.881 0.137 0.135 0.442 0.446
S22 0.100 0.144 0.140 0.716 0.704 0.956 0.932 0.151 0.147 0.356 0.352
S23 0.099 0.103 0.101 0.683 0.671 0.835 0.819 0.137 0.139 0.475 0.470
S24 0.093 0.095 0.097 0.647 0.635 0.878 0.855 0.146 0.148 0.429 0.426
S25 0.179 0.144 0.147 1.006 1.024 1.347 1.368 0.258 0.254 0.428 0.433
S26 0.166 0.175 0.177 1.049 1.070 1.434 1.451 0.269 0.266 0.417 0.423
S27 0.153 0.158 0.155 0.999 0.988 1.236 1.268 0.305 0.308 0.433 0.438
S28 0.186 0.155 0.153 1.073 1.098 1.397 1.423 0.308 0.316 0.396 0.393
S29 0.160 0.169 0.141 1.056 1.047 1.375 1.391 0.283 0.291 0.380 0.379
S30 0.173 0.148 0.151 1.011 1.032 1.318 1.336 0.252 0.249 0.445 0.441
S31 0.161 0.186 0.183 1.065 1.078 1.433 1.417 0.265 0.262 0.426 0.430
S32 0.167 0.166 0.164 1.038 1.012 1.241 1.268 0.296 0.293 0.429 0.435
S33 0.179 0.161 0.158 1.084 1.106 1.365 1.389 0.303 0.311 0.389 0.400
S34 0.154 0.136 0.139 1.047 1.055 1.333 1.359 0.278 0.286 0.382 0.385
S35 0.171 0.140 0.143 1.046 1.058 1.382 1.408 0.280 0.275 0.411 0.404
S36 0.159 0.172 0.169 0.995 1.023 1.205 1.232 0.297 0.289 0.423 0.427

£7 36 MHERPEAMEREY. BRAFTBAAERIENER 1=2)

Table 7 Detection results of alcohol-soluble extract, total ash and acid-insoluble ash in 36 batches of samples (n=2)

G5 BERER A% SO 1% BN 1% |9 5 BEEAENE 1% SO 1% BENIEAE K03 1% |9 5 BV thA001% S0 1% BNV K 03 1%
S1 22.3 5.7 2.5 S13 16.1 9.3 4.4 S25 284 3.6 1.2
S2 24.1 4.2 2.2 S14 17.2 8.2 4.4 S26 271 4.2 1.9
S3 239 5.9 1.9 S15 154 8.8 3.7 S27 28.9 5.7 2.2
S4 25.7 6.1 3.2 S16 18.9 8.1 32 S28 26.2 5.0 16
S5 243 6.4 2.1 S17 19.4 9.6 38 S29 284 39 2.5
S6 251 58 3.0 S18 15.7 8.1 42 S30 28.2 3.6 17
S7 22.8 6.2 2.7 S19 18.0 8.3 39 S31 26.5 38 2.2
S8 221 4.9 2.2 S20 18.3 9.2 3.7 S32 248 4.8 2.3
S9 238 5.7 2.5 S21 21.2 6.7 4.4 S33 26.1 5.1 1.6
S10 244 6.1 1.8 S22 20.5 79 41 S34 284 4.2 2.1
Si1 24.6 5.8 1.9 S23 15.9 6.8 38 S35 28.3 39 11
S12 193 8.9 3.9 S24 16.2 9.0 3.6 S36 26.9 5.0 2.3
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PEIR IG5 AT AT . DL 1 A B, [
I BAR T ZEDTHR R T 85% 1, FRENHE 2 A F %
ot Hrh RS 1 BIFFIEE N 6.385, X7 2
TR 70.942%, HAE#H B HATH B, fER
. % M. BEVATEIR B BRI
S EARRIEGTE; g 2 FIRFIEEAN 1.719,
X7 ZE IR N 19.103%, /KB T AEE A 1 B4
HEREE (R 8). NA SIMCA 14.1 HA45T 36 X9
HFEBAREEAT PCA, BRI B A 2 DN Fsr, BA
A E R 90.0%. &5 5 36 HEEAAT /- H I, H S1~
S11. S12~824. S25~836 43I FAN—4, FeHiz
IFES RN —4H, BT RIS SOIITE 95% B 5 X
[P (P 2, 1% AT B 5 S YR T AN [ P b ) AR AR
KR I AH R

*x8 BATHEEERAIEIEN

Table 8 Factor loading matrix and component score

coefficient
N PR gt o5 B
FRSY 1 ERS 2 FERS 1 ERS 2
HEE A 0.487 0.761 0.076 0.443
Mt B 0.956  —0.197 0150 -0.115
Mt B 0960 —0.185 0150 -0.107
At SRR 0.969 0.035 0.152 0.020
L EZNES 0.907 —0.310 0.142 —0.181
B-4 S B -0.156 0.944  -0.024 0.549
BV TR R ) 0.943 0.056 0.148 0.033
MRSy -0.918 -0.140 -0.144 —0.081
FBEANHPE RSy -0.891  —0.235  -0.140 —0.137

(1]
R’X[1]1=0.709 R’X[2]=0.191 Ellipse: Hotelling’s 7% (95%)

2 36 #tEATHY PCA 557 E
Fig.2 PCA score of 36 batches of Cynanchi Stauntonii

Rhizoma et Radix

222 BV FATFMER %A (2) X5E 6 fik
7 v 36 #ERTH 9 AN B IR E E w2 AT bR #E A Ab
P, AR SR
SD;j

Xy NE i RUPESLEE 7 N I B e, v 36 HEETRTER j AN RLoy
¥ E . SD; N 36 HLETATES j Nl S IR HEZE, Yy
RE P HEFEAES AN BRI R A R

BEiaR 8 MR n REUE, AKX Fu=
0.076 Y;+0.150 Y»+0.150 Y3+0.152 Yiu+0.142
Yis—0.024 Yis+0.148 Yi7—0.144 Yi—0.140 Yio; Fn=
0.443 Y;1—0.115 Y»—0.107 Y53+0.020 Yis—0.181 Y;s+
0.549 Yis+0.033 ¥7—0.080 Yis—0.137 Yo 73 5115 36
LEFEE 1. 2 ElED. HAK B IR FEK
SIAERLE, ERFERMS 1 M2 FHRARCE S 5N
0.788 11 0.212.

Wi=C/C, (3)

Wi NS ¢ NEROARAE, CONE ¢ NFE T ETTER

%A Fi=0.788 Fi X +0.212 Fp 5 AT
FRIR E AT E7E 1P (3R 9), HHE 3l
CELAR R RE B THER . S5 EIR S25 A 15
syecrmn, HRERNR.
223 1SS s /> 3R HU i 43 M i Corthogonal
partial least squares-discriminant analysis, OPLS-DA)
NERFEE 7 ) FEAEA L), £ PCA LA
1217 OPLS-DA 7r#ifef?, 4R SHh4in
1 (R%=0.938. R*y=0.865. 0*=0.853), $E/REE [
R A2 (8 3). OPLS-DA EIE R4 5
PCA —3, FEMEEETAET . i &L RN EE
ERGEME (variable importance in projection, VIP) {f
(B 4), PIRT 1 hRERm, 4558 vIP>1 F4H 5
MEEURIK N ERTE B ERH B Ml -4 0%, &
B IR 3 AN S 8E R R R EA ALY
2.3 Logistic E)35 4
2.3.1 Logistic [FIAMBAES.  H4E 3 B 7 Bkt
i K AT AR AL AR B A ETH B
RERIR. A% M. B-B I, BRMHERHY. &
KA RN il 25 8, ¥ 36 ftEmivI
DR B 23 AER, G S25~8S36,
RN S1~S11, ZEHAEMN S12~S24. M3
AN S BEAL S EL 6 HERFE AR I 2Rk,
FERFERAE MRS « Kk 72 MU ZRERFE it b 1K

Yij = (2)
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Table 9 Scores and ranking of principal components of 36 batches of Cynanchi Stauntonii Rhizoma et Radix
T Fi1 Fi2 Fi Hey EER) Fi1 Fi2 Fi e
S1 —0.008 0.153 0.026 22 S19 —1.143 —0.228 —0.949 27
S2 0.280 1.817 0.606 15 S20 -1.311 —0.555 -1.151 34
S3 0.197 2.229 0.628 14 S21 -1.077 —0.741 —1.006 30
S4 —-0.072 0.515 0.052 21 S22 —0.876 -1.177 —0.940 26
S5 0.179 1.191 0.394 19 S23 -1.176 —0.345 —1.000 29
S6 0.095 1.588 0.412 18 S24 —1.309 —0.912 —1.225 36
S7 —0.280 0.643 —0.084 23 S25 1.319 —0.345 0.966
S8 0.165 2.359 0.630 13 S26 1.264 -0.321 0.928
S9 0.218 1.413 0.471 16 S27 0.937 —0.505 0.631 12
S10 -0.121 0.935 0.103 20 S28 1.383 —1.038 0.870 6
S11 0.160 1.399 0.423 17 S29 1.150 -1.279 0.635 10
S12 —0.909 -0.211 —0.761 24 S30 1.192 —0.267 0.883
S13 —1.368 0.108 —1.055 32 S31 1.192 —0.187 0.900
S14 —1.094 —1.140 -1.104 33 S32 0.927 —0.398 0.646
S15 —1.404 —-0.421 -1.196 35 S33 1.318 —0.892 0.849
S16 -1.127 —0.554 —1.006 30 S34 1.121 -1.182 0.633 11
S17 —0.918 —-0.381 —0.804 25 S35 1.377 —0.785 0.919
S18 —1.236 0.032 —0.967 28 S36 0.935 —0.391 0.654
| Bk
W24
W34
0.2
0.1

S31 S30S36 vS1 S13

1.006 84*¢[2]
S

82%5'2'5§3§227 312§18"323
$33,%535 g7 ST9¥ 515
“0.1 S2§ wS34 521516520
529 S22y, 524
S14
-0.2.
-03, , , , .

-08 —-0.6 -04 -0.2 0 0.2 0.4 0.6

1.000 21*[1]

R2X[11=0.814 R2X[2]=0.0125 Ellipse: Hotelling’s 72 (95%)
3 36 iitEFEIHE M OPLS-DA 5457 &

Fig.3 OPLS-DA score of 30 batches of Cynanchi

Stauntonii Rhizoma et Radix

H A, E#CH By AR By RERER. WE M.
B-73 M. BRI M. B FIBRAN I K 53
KA SN SPSS 26.0 Fiit-# 4+, # 5T Logistic
[l )3 73 A AR AU 04-15. 23] 3R 3 ANSERFE T AR B SR
&5

P 3=exp(—80.407-180.295 C s A+64.796 C s B+
39.670 C i 8—20.862 C seqm—24.905 C s s +22.471 Cpmt
38.967 C mwnumn—155427 C unyp—4398 C wmrwmunns) /[1+
exp(—80.407-180.295 C s o+ 64.796 C auu B +39.670

VIP i

I-AHE A: 2-H8H B; 3-HATHE B; 4-AERIR: S-#HY M,
6-B-A (il T-BHAVER Y 8-BKSr: 9-BRANETEK Y.
1-cynatratoside A; 2-cynantratoside B; 3-vincetoxicoside B; 4-ursolic
acid; 5-eleutheroside A; 6-f-sitosterol; 7-alcohol-soluble extract; 8-

total ash; 9-acid-insoluble ash.

El4 36 #tBAEIHR VIP E
Fig.4 VIP diagram of 36 batches of Cynanchi Stauntonii
Rhizoma et Radix

C aww 8=20.862 C #25—24.905 C sy +22.471 Cppsnt
38.967 C wistnnm—155.427 C 13y—4.398 C worisens) |

P y=exp(—349.168-523.798 C tyza+233.005 C ern+247.375
C 18591277 C s 181.273 C i 6+131.376 Cpssssnst-360.391
C wwrnnn—375952 C axy+ 100211 C mrmuxs) /[1+
exp(—349.168-523.798 Cuwwe a+233.005C awes+247.375
C e B—591.277 C wan—181.273C wp 16+ 131.376 Cpuimt
360.391 C wmiszzinm—375.952 C 55p+100.211C wrmens ) |
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P »=exp(—43.155-67.901 C guwr a1+35.405 C auwn B+
54269 C isp—107.248 C tpiw—77.947 C 1785448 Cpns—189.936
C wwpaun T 629.724 C 5x4-927.724 C wrwnxs) /[1+
exp(—43.155+67.901 C guw a+35.405 C quw+54.269
C it —107.248 C jenm—77.947 C iy 14+—85.448 Cp-nsm—189.936
C wimpznT629.724C wnn—927.724C wrmnnn) |
232 HFTELTIN K ERTAM T aiE AL B
WO By HECH B, RERRR. R ML BB B
B VR VER D SR o R ANV AR 43 S 43 531
RN IR A, THE SR AR 58 T A N 2%
PRER, MR P HET 100%3 B T 25 S5 ]
5, X 36 HERTFE BT EH T . R EIR 36
HEARIZER R, S25~S36 M AL IR P 14
RN 100.00%. 100.00%. 99.93%- 100.00% -
100.00%- 100.00%. 100.00%. 99.91%. 100.00%-
100.00%- 100.00%A11 99.7%; S1~S11 Fiill N K 2%
IRER P KN 100.00%. 100.00%. 99.25%.
100.00%. 100.00%- 99.01%-. 100.00%. 100.00%
98.33%. 100.00%7F1 100.00%; S12~S24 Tl Az
R P AEAR N 100.00%- 100.00%- 100.00% -
100.00%-+ 99.70%- 100.00%- 100.00%. 100.00%-
100.00%-+ 99.08%- 100.00%-. 98.82%7#1 100.00%.
B R MEZR P AH I >98.0%, Logistic B HEIE
LERGHIE s R —5, Logistic [A] 4R &5
St &5 FA 70 2R85 R —3, KW Logistic [4]
VAR AT 1 240 1 S5 2 T
3 it
3.1 ik miR RS ANEE

ASEEG LA A A B ARTE B
RER. WY ME. BB ML A PRI TR,
il A IR, EEE T 10%LEE . LBE. 70%
FHEE | R /KR 75 S EDURD [R] 9 $2 X 3045460 min.
ZE L LL 70% F EEINFA B 45 min B, 6 AN
AT RENS SR e 4, HAR AT PG .

32 KMEKREIERENHE

X FH DAD Kl 8%, 7E 200~400 nm B4
X R SRR, A5 R RBLLE 210 nm AbRE IR
B EEER, R IELRCFRR, BOERE 210 nm 1E
R . 25 R BB IR IS AT IE R R, R
M ZIENEHAE, 7K. 0.05%. 0.1%F1 0.2%82 Hy
IKARFREAT IR, 45 5 R I 25 -0. 2% B BR IS N I 51
R, A AL AT B AR By BERIR.
BAEE N B2 BB S) B AOR AT

3.3 Birma RRSYIRESE

FIRT AR . IR, ATtk
B OEMET, SREBERRER RS ERN AT E
I FR bR 24T QAMS YA & &l e, F 2
BFFRAF R A ARY, (3 BRI R
B0, i 3F =mERR A RE R IRET),  ES IS oy B A
N B-7 B RECST, b R A X EEJE RNA
o BE A R AN ME R, RR 0% 7R B AH I 1) H i
TR, HCAR R BT B Aedm K
P RGBT LB R AR 5| A BB WA S, R IEIRTT W%
WK s ARTE B RAUMIRE . SR Buk
FFEIERIPO, RE IR I IL IS caspase & [ BENE
P E B kiU -2 (B-cell lymphoma-2, Bcl-
2) B ARIBKFE FAME T, P8 2O R TR
¥ kB (nuclear factor kappa-B, NF-xB) FJi5E S
G5 DR - L5035 R A OC SORE NSO S, o 22 M i oRg
Y R ORI R E YRR . IEBA BRI rIPw
F B PUEMAE B, $A5F N iE I R p38 iR 1L
AKETBE& NF-«xB A% 2 6 F- A% T IR 45 & 3 5K
G328 3 (NOD-like receptor protein
3, NLRP3) ik, By kA A Roscrn g g, AT
A AR RS S R R, TRV 218 M SO
YA R R BT R FNPUAAAE B2, B-2 HS v 4
LA EVRAMH SR /MA NLRP3 B0 1M
BAEPRIERAR, Fik, E&HFLLE 6 MR E
PR 2 QAMS A LIRS, ERRRRE .
AR AE PRI & I BE SRR TE NN S . DA
RERIR AN YIRS, &Ry £ 1) RSD {3 <2.0%,
FII A EACES . AR EERE . ARARRE. AR
FEIRAT £ 8RR (RSD fH31<<2.0%), HARMY
A AN TR] T X 5 B A3 AFDOT £ B BT TR 5 e AN K
(RSD {E#<<2.0%), KGR NN ST
1) QAMS V1A AT AT .

AT T QAMS VLR % 771k, —iIk
S AT Rl E A 6 AN B, KIE T QAMS iE
e, 2. DEERBNNSY), Bk
A. AHFE B. ERTHE B, W% M. BB S EEM £
4398 0.851 4, 1.2727. 0.6232. 0.7400. 1.068 7,
H RSD {3#)<<2.0%, LA QAMS 7£H1 ESM 74153
(1) 36 LERTH 6 NS B R Z RN,
FORFTESLIEWER . TIEE R, EAH A
R4 L W 1 E B ATA R B & B8, 21
B B0 57 « (BRI IX AR 6 s &
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BERRR, ABE A MHE MFERREK Gl
2.5 f5). WEEHEMER Y. BRI BRAEEK Y
e 2 R BV P A E fe by, [
FRYE (b E 25 80) 46300 T 36 b A RTRE S ER AR
W B BRAEIER S, 4R EE
RN 15.4%~28.9% HIKT N 3.6%~9.6%-
FRATEMEIR Y N 1.1%~4.4%, X 3 NaFrNZE
RYEFEK, ARSI AR KRR 2 S O AH
Ko BN 36 LA RTH 6 1K QAMS
A AR KRR B B R AN PE IR
IYBARRAT M, S5R PCA 155 I B s AHAR 7
PIRE L IR, R, (H A B it
BSOS H, SE 1A [E b R & H s B &
BREREOR; RAZIREEEEERKINANE B, H
A B B-ASEEM VIP AT 1, RAMKIEE
ZREF, NAREERNEER RS, W1
TR R EREB RN SR EE-1.225~
0.966, [FI 12 B % Fht ¢ ) 11 17 o o 22 S/ 0K, DA S25
1826 #AR AT R R, 5ICERFEAR—EE, Wi
JERIIX 2 A= XN ERT B L= X, k2 #. 10
PR = Hh (A AT 2504 10 F (R s T HAb = X, 38
IRIXJUAS = HAR AT AN T RTIE ML [X, S RS
X IR T T 5% . Logistic [Al VY G R
TEAERAS AN [F] 7= Hb [ /T 256 S G AT A R, i
Moyt F 5 PCAL RForbras EA—5L,

ARSI FN ) QAMS 7y AT [F] I A I (4 A R
HHE AL A8E By AR By BERER. $E b
H. B-O B S E, HilEr. Pusl. &5 L
E2E. KTk ) Logistic Bl AR AT H+H
R & 2 R A P, L BRI R S e Hy
PEWF PR AR 2K TG . (BBAFEE— A2, Wk
WAEHE A BR s AR B BTHEAT TR S 2 o
BT, JE PR ORE SR AR S BB RIS SE I, RIS X
SEAE AT AR T, itk — B0 IE 7 i (11 B 1 1
HHIES%E .
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