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Quality evaluation of Cirsii Japonici Herba from different regions by UPLC
fingerprint combined with chemometrics
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Abstract: Objective To evaluate the quality of Cirsii Japonici Herba from different regions by UPLC fingerprint combined with
chemometrics. Methods To establish fingerprint spectra of 15 batches of Cirsii Japonici Herba. Based on the common peak area,
the entropy weight method was used to calculate the weight, Grey relational analysis was used to calculate the relative correlation
degree, and TOPSIS method was used to calculate the relative closeness degree. The ranking of the regions of Cirsii Japonici Herba
and the weight of each chromatographic peak was obtained. Results Seven common peaks were identified, and six components were
identified, namely neochlorogenic acid, chlorogenic acid, cryptochlorogenic acid, linarin, pectolinarin, and pectolinarigenin. Cirsii
Japonici Herba produced in Anhui and Zhejiang Province generally rank high, while those produced in Lishui City in Zhejiang
Province have better quality rankings. Cirsii Japonici Herba produced in Jiangsu Province generally rank lower, and there was
significant fluctuation in the ranking of medicinal herbs in Anhui and Jiangsu Provinces. Conclusion This method can distinguish
the medicinal materials of Cirsii Japonici Herba from different origins, providing reference for the quality evaluation of Cirsii Japonici
Herba.

Key words: Cirsii Japonici Herba ; fingerprint ; neochlorogenic acid; chlorogenic acid; cryptochlorogenic acid; linarin; pectolinarin;
pectolinarigenin; entropy weight method; grey relational analysis ; TOPSIS method
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Table 1 Information of Cirsii Japonici Herba

G5 7 i Cik) P
DI-ACL BB KMT | DIIH9  YLHEBHM T
DI-AC2 B WMT | DIFHIO  YLIHE R
DJ-AC3 BT | DIHIL  JLoREE
DJ-AC4 BB WMTT | DIJCI2 L3548 T
DIIX5 VLGN | DI-ZL13 LAWK
DJ-IX6  YLHEEMAT | DI-ZL14 Wil E WK
DJ-IX7  LHEEMAT | DI-ZL15 Wik
DJ-JX8 VLI IRM T

2 FEEHER
21 BiEEH

Waters HSS T3 &1 (100 mmX2.1 mm, 1.8
um); EIH: 285 (A) - 0.1%MERE (B), BHEET:
Jii (0~2min, 8% A; 2~10min, 8%~11% A; 10~
12 min, 11%~14%A; 12~25min, 14%~18%A;
25~30min, 18%~21% A; 30~40min, 21%~25%
A; 40~60min, 25%~55% A); il K 330 nm;
FEIR 35 °C; AR 0.35 mL/min; AL 1 L.
22 FRMAARRHIE

ISR RIR . SRR BRStRR. SAet . M
R A ARSI AE R, SRR, N
70% HFE I R 5 B 4) 20, 204 204 20+ 70+ 10 pg/mL
IR %o T A
2.3 HiX@EAREE

BUOKEI 25 R G =50%) £ 109, BHIE
HERA, IO\ 70% M EE 25 mL, FRERiE, @
AbPE (ThE 250 W, % 40 kHz) 30 min, Ji#%,
By, JE, ESEm, RIS

24 FFEFRE
241 FEHEERE BgiS DI-ACL K| £ fit
IR, SRR 6 Ik, LUK 6 (WEE fant)

NS U, THEAS S A W AR R B I TH] RSD {H
/N 0.19%, XTI RSD i/ T 1.59%.

242 FREMEiRLE S DI-ACL K HH| £ 1t
REBIET, 2 BIAE 0. 2. 7. 9. 11, 12 h FEEENE,
PLUE 6 (HIZEfam-F) A S 1§, A& I IR
AEXT LR BE B[] RSD B/ T- 1.68%, AHX S I THI L RSD
E/NT 2.77%, VB RIERAE 12 h WERE .
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Fig. 1 UPLC chromatograms of mixed reference
substances (A) and Cirsii Japonici Herba (B)
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Table 2 Similarity in characteristic spectra of Cirsii
Japonici Herba

G5 HAABLEE % 5 FHABLEE
DJ-AC1 0.983 DJ-JH9 0.974
DJ-AC2 0.983 DJ-JH10 0.988
DJ-AC3 0.994 DJ-JH11 0.979
DJ-AC4 0.994 DJ-JC12 0.981
DJ-JX5 0.998 DJ-ZL13 0.985
DJ-JX6 0.998 DJ-ZL14 0.997
DJ-JX7 0.986 DJ-ZL15 0.992
DJ-JX8 0.989

R3  KEIHMAVFHEEEIEER
Table 3 Peak area of characteristic spectra of Cirsii
Japonici Herba

e T AR

fits
1 W2 K3 K4 IS5 g6 g7

DJ-AC1 1.588 15.800 2.849 1.608 12.239 41.156 0.575
DJ-AC2 4.102 21.957 2.431 1.253 23.978 72.616 0.420
DJ-AC3 0.023 0.239 0.078 1.358 2.922 8.255 0.305
DJ-AC4 0.065 0.457 0.169 1.004 7.018 27.350 0.503
DJ-JX5 0.035 0.262 0.092 1.282 8.258 22.570 0.411
DJ-JX6 0.054 0.505 0.168 1.040 5.113 15.423 0.245
DJ-JX7 0.035 0.204 0.086 1.322 2.078 5.877 0.302
DJ-JX8 0.052 0.476 0.168 1.176 4.142 11.411 0.205
DJ-JH9 0.061 0.334 0.222 0.732 2.257 4.558 0.104
DJ-JH10 0.772 5.232 0.845 1.235 17.932 50.514 0.612
DJ-JH11 0.572 3.446 0.640 0.853 23.119 64.312 0.353
DJ-JC12 0.612 5.143 0.993 1.459 14.528 44.642 1.187
DJ-ZL13 1.538 8.966 3.780 58.105 91.332 43.952 13.274
DJ-ZL14 2.234 20.447 7.217 50.516 177.924 42.956 8.806
DJ-ZL15 2.431 13.312 8.848 29.175 89.955 39.856 4.145

VA TN TS (T R ST N i e NPT )
AR 7 AN AN, fEAH I 6 MR, S
Jn B eT L AR BRI AL B R AF, 5 AMREAE I T
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K i 245 64 57 AT VRN
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ey R H R VPN R RE X (1=1,2-n; j=1,
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Table 4 Feature chromatogram peak area homogenization
matrix of Cirsii Japonici Herba
[ 15 4 i R RE R
1 g2 &3 1§44 &5 ke &7
DJ-AC1 0.384 0.717 0.316 0.015 0.058 0.538 0.036
DJ-AC2 1.000 1.000 0.268 0.009 0.125 1.000 0.024
DJ-AC3 0.000 0.002 0.000 0.011 0.005 0.054 0.015
DJ-AC4 0.010 0.012 0.010 0.005 0.028 0.335 0.030
DJ-JX5 0.003 0.003 0.002 0.010 0.035 0.265 0.023
DJ-JX6 0.008 0.014 0.010 0.005 0.017 0.160 0.011
DJ-JX7 0.003 0.000 0.001 0.010 0.000 0.019 0.015
DJ-JX8 0.007 0.013 0.010 0.008 0.012 0.101 0.008
DJ-JH9 0.009 0.006 0.016 0.000 0.001 0.000 0.000
DJ-JH10 0.184 0.231 0.087 0.009 0.090 0.675 0.039
DJ-JH11 0.135 0.149 0.064 0.002 0.120 0.878 0.019
DJ-JC12 0.144 0.227 0.104 0.013 0.071 0.589 0.082
DJ-ZL13 0.371 0.403 0.422 1.000 0.508 0.579 1.000
DJ-ZL14 0.542 0.931 0.814 0.868 1.000 0.564 0.661
DJ-ZL15 0.590 0.603 1.000 0.496 0.500 0.519 0.307

i

*5 REINFERMBINE

Table 5 Information entropy and weights of Cirsii Japonici

Herba
Wiy € wj
U 1 0.712 0.064
I 2 0.724 0.061
I 3 0.668 0.074
I 4 0.470 0.118
U 5 0.539 0.102
%6 0.807 0.043
g 7 0.572 0.095
Xij—min(X;;)

IEF”]EFE*/]?X’U =

max(X;;)-min(X;))

max(Xij)—Xij
max(X;;)-min(X;;)

ﬁlﬁﬂ?‘é*ﬂ?: X’ij= (1)

=—kX 1X” Xij; k=—ﬁ (%X’U:OJHJJ%X

lim X';;InX';; = 0) (2
X1;;—0
1-ej
j = e (&)

5V T IRPR I B BORR R, REOR, R bR
(1) B HORR LR /1N, FR AR T R S5 110 3 A VR
/N BT DAE HHOK BT S RFIE VAL f KNG 4~
U 5> % 7>18 3> 16 1~1& 2>14& 6,
27 REXBKEFITEEXKEKE

a4 KRR Xy ((=1,20n; j=
1, 2-m; n=15, m=7) FATFRUELARBIHEFE Vi
WHEMSE TN} WZESHFIIA{Y}.
AR B) IHHRMM R REE ), MERPER
BEL oy, THE AR OO T HARN T RS %7 5I{Ys}
5 22 27 7 5L IR BR L 1)~ 1o FIARNT G
BT ri, WK 6.

Yy =20 (K08 n AR m MRS @)
]

_ Amin+pAmax i

i Armin+pArmax
i — . =
f.1(5) - |Yij—Ysj|+pAmax'€J(t) (5)

|Y,-]-—Ytj|+pA’max
(Amin = min|Y;; —

Yyj|;Amax = max|Y;; — Ys;|;A'min =

min|¥;; — Y;j|:a'max = max|YV;; — Yij]) (p NAHERE, —

MEL 0.5)

T(s)
ORUG)

1 i 1 i
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Table 6 Weighted correlation and relative correlation of
Cirsii Japonici Herba

s Is) I ri Hi4
DJ-AC1 1.960 3.127 0.385 5
DJ-AC2 2.852 2.816 0.503 4
DJ-AC3 1.510 4.389 0.256 13
DJ-AC4 1.573 4,118 0.276 9
DJ-JX5 1.554 4.179 0.271 10
DJ-JX6 1.533 4.256 0.265 11
DJ-JX7 1.505 4.432 0.253 14
DJ-JX8 1521 4.314 0.261 12
DJ-JH9 1.502 4.452 0.252 15
DJ-JH10 1.775 3.498 0.337 7
DJ-JH11 1.875 3.578 0.344 6
DJ-JC12 1.738 3.505 0.331 8
DJ-ZL13 2.830 2.116 0.572 2
DJ-ZL14 3.241 1.803 0.643 1
DJ-ZL15 2.589 2.155 0.546 3
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&0 (D) BRI Xy (=1,2-n; j=
1, 2-m; n=15, m=7) F4TIH—LEHERE Z, %
AR (8) JEAAFIMBURAERFE Vijo & brifERE
R Vi IR IEBLARR Y R SR AE AR Y, 4l (9) 1
SV GRS IEEARAR . ORI IREE . D
AT 0 B 5 T LA A X M FE P Ciy W 7

X1y
7. = Ui 7
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Dt = [¥,(Vi; V)% D™= |ETL (Vi — V)%

i
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Table 7 D*, Drand relative closeness degree Ciof Cirsii
Japonici Herba

9 5 D* D Ci 4
DJ-AC1 0.142 0.037 0.206 5
DJ-AC2 0.138 0.064 0.316 4
DJ-AC3 0.159 0.002 0.012 13
DJ-AC4 0.157 0.008 0.048 9
DJ-JX5 0.157 0.007 0.041 10
DJ-JX6 0.159 0.004 0.024 11
DJ-IX7 0.160 0.001 0.009 14
DJ-JX8 0.159 0.003 0.016 12
DJ-JH9 0.160 0.001 0.006 15
DJ-JH10 0.149 0.021 0.122 7
DJ-JH11 0.150 0.023 0.133 6
DJ-JC12 0.148 0.019 0.115 8
DJ-ZL13 0.062 0.125 0.668 2
DJ-ZL14 0.038 0.134 0.782 1
DJ-ZL15 0.083 0.089 0.517 3
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