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Study on HPLC Characteristic Chromatogram and Chemical Pattern Recognition of Different Medicinal
Parts of Cirsium japonicum

XIE Mingyan, ZHANG Zheng, HUANG Yao, ZHANG Zhipeng, HU Yao, CHENG Xueren (Guangdong Yifang
Pharmaceutical Co., Ltd./Guangdong Provincial Key Laboratory of Traditional Chinese Medicine Formula
Granule, Guangdong Foshan 528244, China)

ABSTRACT OBJECTIVE: To establish HPLC characteristic chromatogram of different medicinal parts of Cirsium japonicum,
and to compare the difference of chemical components in different medicinal parts of C. japonicum according to chemical
identification method, and to provide reference for quality control and evaluation of C. japonicum. METHODS: Medicinal material
(overground part) , leaves, flower, main stem and lateral stem of C. japonicum were determined by HPLC. According to the
TCM Chromatographic Fingerprint Similarity Evaluation System (2012A edition), the chromatograms were matched to generate the
HPLC characteristic chromatogram of each medicinal part. The differences of common characteristic peak area were analyzed
according to variance analysis of single factor. The chromatographic peaks were identified by comparison of reference substance.
Meanwhile, the chemical pattern recognition was performed to research the different medicinal parts of C. japonicum according to
principal component analysis (PCA) and cluster analysis. RESULTS: HPLC characteristic chromatograms of medicinal material,
leaves, flower, main stem and lateral stem from C. japonicum were established respectively, and 15 common peaks were
confirmed for medicinal material, leaves and flower of C. japonicum; 11 common peaks were confirmed in chromatograms of main
stem and lateral stem from C. japonicum (absence of No. 7, 9, 12, 13 peak). The contents of chemical components were different
greatly among different medicinal parts. No. 1, 2, 3, 10, 11 peaks were identified as neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, linarin and pectolinarin. Results of PCA and cluster analysis showed that chemical pattern recognition and
clustering of the flower and stem of C. japonicum were distinct and can be clustered into one category respectively. However, the
leaves distribution of C. japonicum was relatively scattered, so it was difficult to cluster. CONCLUSIONS: Established HPLC
characteristic chromatogram-chemical pattern recognition can reflect the differences of different medicinal parts of C. japonicum

integrally, comprehensively and truly, which has vital
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Tab 1 Source information of 10 batches of C. japoni-
cum
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Fig 1 Common characteristic chromatogram of me-
dicinal material, leaves, flower, main stem
and lateral stem of 10 batches of C. japonicum
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Tab 2 Variance analysis results of common character-
istic peaks area of characteristic chromato-
grams of different medicinal parts from 10
batches of C. japonicum(x +s,n=10)

G it it it 1% fi=%

BT 736019672 11495+ 17417 43075363 1049+ 14.86* 21.78+33.56™

BD 506.47+640.63" 87190+ 135257 270.52+337.95"*  72.10+80.20°* 144.81+ 194.89""

B3 561916873 12348+ 191.08™ 297643331 1205415474 20.70+28.99"

B4 30882817 3842+7738M 3370£29.03% 413568 8791 13.64%

S 14520189.18™  176.94+264.93" 111294 122.19™ 21.10+24.66"° 387244880

B6 52670132654 T31I5+413.03°  299.88+ 18705 287.534242.92° 371.65+294.78"*

719703120891 23.69+26.11%  574.89+498.82"

g 1218811863 236.01+35842" 73745175 2929+24.12%* 57.66%5538"

9 90.82+137.03" 843£927° 186.28 £ 125.10*

10 638.12£729.29™  905.63+750.90" 23231412041 166.24% 148.93* 222.15+258.64°*
BN 17016642 130722 79797+230921° 3955633111 316.724283.05% 518.24+501.79°*

K12 950018149 24.62£2500" 38858424159
13 719.77+8822" 2633£19.32" 19163+ 116.53"
14 184612084% 255742638 12114507 358£3.13%  675£820%
15 314743695 558146205 1327875 1096£9.55 172511307

TE:a,b,c,d, e S3AFIREGH I AL EZERUZE A L R
AR Ry, W FoR 28 R R GE T2 3 3 Iz W FoR 22 AT e it &
SCCR K- 0.05)

Note: a, b, ¢, d and e refer to medicinal material, leaves, flower,
main stem and lateral stem respectively. If the two groups contain the
same letters, means there is no statistically siginificant difference; if
there are different letters between two groups, there is a statistically sigin-

ificant difference( The significant level is 0.05)
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Fig 3 Reference characteristic chromatogram of me-
dicinal material of C. japonicum and chromato-

gram of mixed control

AR A AR i (R RRAE I TR AR IE o 0) , fd FH SPSS 20.0
AT LA AT DURFEE R T 1 o bR o, St
SR 34 TR, 3 34 T A 22 1 B A TR
SRIK 87.411% (F M4 1.2, 3 Y HFFAEAE 23 51}y 6.866 .
3.645.2.601, BB 5T ik % 43 Bl O~ 45.776% . 70.074% .
87.411% ) , 1t W AT 45 drg- by Sz Wole R 2807 A [ 245 8467 14 .
R E B —4EA3 5 BOS B BoR , KEE S 3225
25 M2 (B IR 5y B R T I, A A E S Y X, ]
BRI — 2 B KR AL 5 s N 25 =2 S
5 KB B 2R AR REA SRR, Tk X 4, 9
FZEFMNZE 2 (0] JC A d 22 5 5 R AR A 1, TE
DR R IS, HAR AR 5 = ZE RN ZE R AR SR AR AE —
S, FHIRE LR 22 52K . RRIE (A R TR
SEILVE L3R 3, KBTS 24 FRAL AR o S 43 43 B — 4k
O EIE LR 4
£33 FHEEMEBRTEER

Tab 3 Eigen value and cumulative contribution rate

1 AL JTETTHE, % R, %
1 6.866 45.776 45.776
2 3.645 24298 70.074
3 2601 17.337 87411
4 0.702 4683 92.094
5 0.543 3621 95.714
6 0312 2.082 97.19%
1 0.134 0.890 98.687
8 0.080 0.535 99.222
9 0.3 0.355 99.577

10 0.029 0.194 99.711

11 0.015 0.099 99.870

12 0.012 0.079 99.949

13 0.005 0.036 99.986

14 0.001 0.010 99.995

15 0.001 0.005 100.000
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it R PR R G R AR ™. AT e T AN R 25
TRAT FR ST FIMNZE £6 7 1805343 A 1 D0, 25 SR K i
HR DL b 2 B o O 0 s T AR A, 5 Sk
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FRAEMZTY) . S56 DL B Es R O E RIS L
TEM By 52 2 R WG RS AT BRI UEAE 2= 1 58 4
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FHN 43 FRA TR XS 3B TR . R
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2

H E Re. IR ERLEVEEEAIERER PAR A XY R (R E e R E e E Rk R E I3 B RSP
AR, AR A B.C. D)8 k. ik R A &30k E 3% (HPLC) - B/ F 49 £ 0 A & st foxsbmn e, &g A
YMC-Triart Cs; 48 A 4 T H%-0.015 mol/L At = R A7 7k (A A8 A pH £2.8)(70:30,V/V) #7548 B 4 TA%-0.015 mol/L #
BR = R A7 ik (A BRER AT pH £ 2.8) (15:85, V/V) , 46 B 20 BL; ik # 0.8 mL/min; A& M 3% K % 265 nm; A= 4 25 C; A S A%
BEALC;HHFFAI0uL, 2R MAB.C.DWRER T4 A 4 1.42.1.17.0.89.0.92, RE VA AFEERFRMAB,
C.D®FZ R EEMTEE 5 5 A4 0252 7~7.580 0,1.152 1~4.562 9.0.244 0~18.299 0.0.244 7~3.670 8,0.265 2~3.978 3.
0.149 9~4.497 3 pg/mL (3 RA&T 0.999 7) , #4551 24 0.084 2,0.050 7.0.081 3.0.081 6.,0.088 4.,0.050 0 pg/mL, 2 & FE5 51 A
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