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[ Abstract] Objective To establish ultra-performance liquid chromatography (UPLC)
characteristic chromatograms of Cirsium japonicum and Cirsium setosum, combine with multi-
component content determination, and provide a reference for better differentiation between Cirsium
japonicum and Cirsium setosum medicinal materials. Methods Using Waters CORTEC setosum T3
chromatographic column (100 mmx2.1 mm, 1.6 um), gradient elution was performed with acetonitrile

0.1% phosphoric acid solution as the mobile phase, the flow rate was 0.30 mL/min, the detection
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wavelength was 330 nm, the column temperature was 25 °C, and the injection volume was 2 pL. The characteristic
spectra of 12 batches of Cirsium japonicum and 9 batches of Cirsium setosum medicinal materials were established,
common peaks were identified through comparison with reference standards and spectral analysis, and similarity
evaluation was performed using a traditional Chinese medicine chromatographic fingerprint similarity evaluation
system. The differences were compared between Cirsium japonicum and Cirsium setosum through hierarchical
cluster analysis (HCA), principal component analysis (PCA), and orthogonal partial least squares discriminant
analysis (OPLS-DA), and the differential components were screened. The content of 7 active ingredients in Cirsium
japonicum and 5 active ingredients in Cirsium setosum was comparatively analyzed. Results The characteristic
chromatograms of both Cirsium japonicum and Cirsium setosum were calibrated with 11 common peaks, of
which Cirsium japonicum identified 9 peaks and Cirsium setosum identified 7 peaks, namely neochlorogenic acid,
chlorogenic acid, cryptochlorogenic acid, caffeic acid, diosmin, apigenin-7-O-glucuronide, linarin, pectolinarin,
and pectolinarigenin. HCA and PCA analyses roughly divided Cirsium japonicum and Cirsium setosum into two
categories, while OPLS-DA analysis screened for three differential biomarkers: peak 7, linarin, and diosmin. The
content determination results showed that the content of diosmin in Cirsium japonicum was significantly higher than
that in Cirsium setosum, while the content of linarin was significantly lower than in Cirsium setosum. In addition,
pectolinarin and pectolinarigenin were only detected in Cirsium japonicum, but not in Cirsium setosum. Conclusion
The established method can effectively distinguish the quality differences between the medicinal materials of Cirsium

japonicum and Cirsium setosum, providing a basis for their quality control.

[Keywords ] Cirsium japonicum; Cirsium setosum; Ultra-performance liquid chromatography

characteristic chromatograms; Multi-component quantitative analysis
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Table1. Sample detailed information table of Cirsium
japonicum and Cirsium setosum
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5%—18% A; 3~5 min, 18% A; 5~10 min,
18%—19% A; 10~20 min, 19%—28% A;
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Figure 1. The characteristic chromatograms of different
specifications of Cirsium japonicum and Cirsium
setosum
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Figure 2. The characteristic chromatograms peak identification of Cirsium japonicum and Cirsium setosum
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Table 2. Evaluation results of the similarity of control
characteristic chromatograms of Cirsium japonicum and
Cirsium setosum

R P AL

PN DJO1 0.996
DJ02 0.981
DJ03 0.990
DI04 0.966
DJO5 0.952
DJ06 0.989
DJO7 0.982
DJO8 0.912
DJ09 0.943
DJ10 0.992
DI11 0.998
DI12 0.987

AN 1] XJo1 1.000
XJ02 1.000
X103 0.997
XJ04 1.000
XJ05 0.998
XJ06 1.000
X107 0.999
XJ08 1.000
XJ09 1.000

22 WEITESN
221 BRBELSHM

K H1 IBM SPSS 24.0 LA 12 L CH] F1 9
b/ INGI 1) 8 A LA AR 0 Py 06 T RRURR 3 o A o
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S/NE o WS, e/ ING B SR O — 2, R
RAH—H, GHRIKAE 3,
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R B RIS I

0 5 10 15 20 25
XJo1 13 * * * g *
XJjoz7 19 :1
XJog 20
XJjo2 14
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XJjos 17 —‘
XJo6 18 J
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DJ09 9
bjot 1
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DJo4 4
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DJo3 3

1

DJ11

E3 21t KB A FNEHHCAL R
Figure 3. HCA result of 21 batches of Cirsium japonicum
and Cirsium setosum
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Figure 4. PCA scores of 21 batches of Cirsium
japonicum and Cirsium setosum
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Figure 5. OPLS-DA scores of 21 batches of Cirsium
japonicum and Cirsium setosum
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Figure 6. OPLS-DA model permutation test diagram
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&4 JF R 208.509 pug. WIMERR 5.709 pg. Hi
TR FE B 593.958 pg. T 3K FR-T-O-H % B B R
1 75.762 ng. %2 1€ 1F 929.589 ng. M 7 fa i A
360.393 pg FIMNEE M5 2 12.312 pe 19X IR it &
o AER R AR X B S 0.04. 0.5, 2.0,

6.0, 8.0 mL, Zr%E T 10 mL B, I B
BEEZIRE, #8257, 1550 R P0H B 00 IR SRR R
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MR I IR R it 2 T S SR R, 4% “2.3.17
T T SRR ST, DA X BE SR VR B (X, pg/ml)
R AR, WL (Y) AR BRIEFTER M M,
RIGERER, SRR, WIMERR . MR E B, AR
R-T-O- R MR IR AT . SoAETT . Migs a1 A
FEMWEN r KT 0999 5, FIALLLE 7 F ke
AARHR FETE R P, VR S TR AR OC R RAT

R3 SERMEXMERER

Table 3. Results of linear inspection of content determination

FEARI ST SR r LM (pg/ml)
SRR Y=10 288X-2 089.2 0.999 9 0.834~208.509
i Y=33 601X-1 168.5 0.999 7 0.023~5.709
L] Y=3375.3X-11.245 1.000 0 2.376~593.958
TR -T-O-HH B IR ¥=3 380.9X+265.42 0.999 9 0.303~75.762
EZiat Y=11214X-20 515 0.999 9 3.718~929.589
WzE a4 Y=15 449X-16 114 1.000 0 1.442~360.393
WIZE R Y=30 649X-1 131.6 0.999 9 0.049~12312

235 HEEIRE

I “2.3.27 WHRAXESEWR, i 2317
T {0 1 S e S RE 6 YR, 40N AR A SR .
MEfR . bR EIRH | TSR R -T-O- ) A BE R R 1
ST . WIZEfant iy MigEfa s Eigm A, 115
5 4% WG 43 W 18T LAY RSD 7E 0.13%~1.14% 315 6l 4
(n=6) , YPNTF 3%, FRHZEHREE R
2.3.6 FET PRI

Sy R — K& (4055 DJ02) FI/NET (4
5 XJ06) HEHASIATR, =IRBCE, 45T 0.
2.4, 6,8, 12, 24 h#% “23.1" TWitajgafhit
FEI A, THEAS I P SR R | WIS | Hb B8 W]
FFRE-T-O-HH PR . SRAETT . Mizgfant
T RN 27 £a 8 2% 04 1 B RSD 7E 0.29%~1.96%
WHEIN (n=7) , /NETRERIFRR . DMERR . H B
FIUH RS R =T-O— ] A WEE Bt AN 52 A6 1 1 AR
1 RSD TE 0.45%~1.08% JolEI N (n=7) , ¥J/NF
3%, FHIMEKSIARAAE S EAM T 24 h WEE
PERAE,
237 EHEMHRE
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By, e “2.3.37 Wik H A AW, O
“2.3.17 TR SR UEREI G, TS K
SRIER . WNHERR . HLBE AR AR R -T-0-H
EPRERERR AT . SEAETT . A0S fo A R 2 £
ZHE AR 0736, 0.058. 5.928. 0.317.

6.946. 3.594. 0.054 mg/g, RSD 7E 0.12%~1.45%
JEEIP (n=6) ; /NETERIERR . WIHERR .
AW TSR -T-O- A I R 1 RN 52 A6 AT Y
SEH & 4y o 0.875. 0.029., 0.354., 0.197,
9.216 mg/g, {HAK: HMIZE A B8 2 AP ZE (it 4,
RSD 7£ 0.75%~2.09% Ju N (n=6 ) , ¥I/NT 3%,
FRIZITEEEER T
2.3.8 e ED ARG I

BBURBETHIAR (G5 DI02 ) FI/INETR A (i
5 XJ06) 2025 g, KEERE, AT, %
BESSX IR S RN 051, 1: 1 1:15(1
WL, InAZRERR . WmMERR . ML R, R
R-T-O-FEPEERRTT . ST . MigEtant 45
MIZEta B N IR S, AR L BIRE S TAT 3 0y, %
“2.3.17 TAGESAOESEREN R, THEAS KR Th AR
SRR . WIERR . MR R SRR -T-O-Hi i hE
WERRTFT . SEAETH . MR o R 2 B R 1Y)
a0l 2 43 5 R 100.23% . 96.87% . 100.71% .
97.49% . 99.34% . 100.19% . 98.28%, RSD 7E
0.19%~2.71% FEFEIN (n=9) ; /N4 5z |
MR PR . bR R TSR R -T-O- AR IR
ML 2 0 BISCR I E S 518 101.37%,
96.18% . 99.76% . 98.31%. 99.13%, RSD 7E
1.72%~2.11% J5HE N (n=9) ; FEHIiZ 7k mlifk
FRAT
239 FHsmnlE

12 HECHIFN O b/ N 25 A A i, 432 €2.3.37
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ZHEEE 2025 £ 9 HE 29 55 9 HA

7 03 Al e A s, BT 2 4
& 92317 WEAGEAMFEREIE, SRHSMRE
TIESRRRR . MIHERR . BRI | 3R -7-0-
WA BEIERR 1T . ST . MIZE fO 7 FIAl 28 £n
WEM S, R WE 4, R H SPSS 20.0 K
P, DA i & o AR i A T8 - AR e R
ML, 45BN, SR (P=0.028) . i

1499

A (P<0.001) . FFER-7-O-HjEEmE it
(P=0.049 ) . ZE{EFF (P=0.001) . MiZEtamf
(P<0.001) FifIzEfaiE 2 (P<0.001) 1Y P
/NF0.05, TMIMERR (P=0.345) JC i 3% 2 5
7E 0=0.05 Fa 3o /K #E T, BROHERRAh, Hax 6 F
BT R N ) A 22 R H A S

PR

R4 HEREENEER (mg/g, n=2)
Table 4. Results of sample determination (mg/g, n=2)

Hii ' SRR WMERR HWREI SRR -T-O- MR T ST MIZEfantiy  WIgEmE R
DJO1 0.074 0.008 8.856 0.114 1.924 3325 0.084
DJo2 0.736 0.058 5.928 0317 6.946 3.594 0.054
DJO3 2327 0.129 13.313 0.026 13.853 8.248 0.031
DJ04 0.294 0.008 16.059 0.036 3.922 6.079 0.054
DJOS 0.053 0.003 1.202 0.023 3272 5511 0.053
DJO6 0.104 0.007 6.690 0.053 2.657 3.156 0.012
DJO7 0.084 0.004 6.937 0.007 2310 3.699 0.093
DJO8 0.140 0.006 11.093 0.032 2510 5.403 0.015
DJ09 0.069 0.002 6.863 0.025 2368 3.906 0.029
DI10 0.483 0.009 7.605 0.078 7775 9.908 0.087
DJI1 1.570 0.010 15.442 0.103 8.941 9.630 0.076
DJ12 0.904 0.021 13.473 0.356 8.500 9.776 0.049
XJo1 0.889 0.035 0.220 0.134 8.819 EN oA PN oA
XJ02 1.039 0.031 0.261 0.153 10.364 FN oA AA
XJo3 1.742 0.052 0.305 0.272 12.857 A At
XJo4 1.147 0.015 0.270 0.041 11.402 AR Ak
XJo5 0.354 0.003 0310 0.046 9.131 KA H R
XJ06 0.875 0.029 0.354 0.197 9.216 HA EN oA
XJo7 1.125 0.006 0.386 0.132 10.154 EN oA PN oA
XJos 0.775 0.008 0.227 0.195 13.254 FN oA AA
XJ09 0.978 0.009 0.245 0.227 9.950 A At
ton 0.570 0.022 9.455 0.098 5.415 6.020 0.053
t o 0.992 0.021 0.286 0.155 10.572 KA H R
P 0.028 0.345 0.000 0.049 0.001 0.000 0.000
3 it Bl Hepbn 11 A A7 06, I 38 2 0 B 45 A

3.1 HikminikslE

A E S R RIS, DAk S g
B/ FRBER” MERRRR . MR EIW | 3R -7-0-
HIAPHRERR Y . SAETT . Mg fa b R e fa v
RGN AT RN, 20755 T HEBUE
(I, 70% HEE. 50% FlE, LB, 70% LB
50% CBE) | U0 GRS RRECS Rl )
FARBURE] (15, 30, 60 min ) RPERAE 35 F14%
B4 I A2 BRI, e 2 R R TR TR A A
A o0 TR BN AA B 4R 30 min.
3.2 $HEEEMEILI RS

SFAEE SRS 45 R WoR, KA UPLC FEAF
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Horp O MRRAEPERL ST, 20 B s R . A
MR . FRsgER . MR . s B RIB | SR -7-0-
HATHERERR T . SEAEH . WS o R o £
B ; /D] UPLC R B3 [ AEARE 11 43
AW, FEINIHA T A, o3 Bl D kR
RIRR . Rkl . MnERR . bR BT SR
R-T-0- H A MERER B S ALt BEgE b 43
ZELT 3 PR (0.1% BRI WL . 0.5% VK
BRI 0.2% W) 5 P[RSS @35 1T
[Waters CORTEC setosum T3 ( 100 mm x 2.1 mm,
1.6 um ) . SHIMADZU Shim-pack Scepter C g
(100 mmx2.1 mm, 1.9 pm) . YMC Triart C,q
(100 mm x 2.1 mm, 1.9 pm) . Agilent ZORBAX



1500

SB-C; (100 mm x 2.1 mm, 1.8 um) #1 Waters
HSS T3 (100 mm x 2.1 mm, 1.8 pm) ], [AIFHEER
T[RRI K (254, 310, 330, 370 nm) |
W (028, 030, 0.32 mL/min) KA (23,
25, 27°C ) XF R I /INE] REAE B 1S 0 35 1T R
S, E N0 E K Waters CORTEC setosum T3
3 A (100 mmx 2.1 mm, 1.6 um) , LL0.1%
8 T 5 W R /K A, E R I O K 330 nm .y A YL
25°C . W 0.30 mL/min BS54 TF, Arfs
TR B R RO, HAEISIRFEEER,
(EREA IR
3.3 KEIFA/NETHFER 5 HIX 5

AHIF 5T 2N T R /N 25 61 7 UPLC 4 1E
BIpE, o B bR e 11 NG 0, 58 i) g
a RN T A O ANy, iR 0 1 CHraRIRR ) |
W2 (SEJRER ) | 13 (BRERIRER ) . U 4 (mmE
i) . WS (MBREII) | e (FRE-T-0-H
ARSI ) | M8 (BT ) | 9 (MgEfant
1) A 11 (MIZEMAEE R ) o /N RS RN E
1A, S8R 7 A0, 3k« 16 1
SRR ) . W2 (SRIERR) | g3 (SRR ) |
W 4 CopnEmR ) | e S (MR ) | g6 (TR
F-7-O- FAMEEIRTT ) Mg 8 (SEAETF) o KHi
OREEI TP AgIE 9 I 10 A 11, DL R/Ni (a3 &
FRIE 12, W6 13 RN 14 43 3R B 2544 R RRIE I
{FE H R BB IX 6 AN REE I B S 4y o A
HCA . PCA Fil OPLS-DA 43#fr, ¥Jn] sZEi Ksi] 5/
Bl X A HE— L Hr R, MR A, 5
TEAT RN 7 J2 X 43 W 35 10 G B 22 SR oy, JE 4k
AIERXFIX 3 s o0 E Ay S i) R ] A /)N 245 46 11
YA RFFRAIT

AT FERT A (o 3 1] v 43 B B R AL AR
e LA BE R 1 7 PPy (LRIER . WInERR |
MR FE I | SRR -T-O- AR . SR
Wit R EE a8 ) S/ ek K rh A5 A
AHIFIBRIERR) 5 Fh AL A3 ( SR JRTR | DMMERR | M B8 =1RH |
TR R -T-O-HE WERE IR 11 ST ) T T &
I . HEERE A A AR S AN ) A
ROy, AW AR RN, MR EH ST
X O A 22 S b - KA b e B B i
FET/ING, MRRAS BIHEIR AN, KET RS A
WU T /NG, BEAh, WeE fa R 2 £
FAUAE A Pk o
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