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Abstract: Objective To establish a high-performance liquid chromatography (HPLC) fingerprint and content determination method
for Duanxueliu (Clinopodii Herba), and to evaluate the quality of Clinopodii Herba through chemometric analysis. Methods HPLC
was used to establish fingerprint spectra of 15 batches of Clinopodii Herba, identify common peaks by comparison with reference
materials, and determine the content of four effective ingredients (luteolin-7-O-glucoside, hesperidin, quercetin, buddlejasaponins IVb).
The similarity evaluation, cluster analysis (CA), principal component analysis (PCA), and orthogonal partial least squares discriminant
analysis (OPLS-DA) were performed using traditional Chinese medicine fingerprints (version 2012), IBM SPSS Statistics 23, and
Simca software to analyze differences in Clinopodii Herba from different regions of origin. Results A total of 21 common peaks

were matched in 15 batches of established Clinopodii Herba fingerprint spectra. Compared with the control sample, six
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chromatographic peaks were identified, including luteolin-7-O-glucoside, hesperidin, rosmarinic acid, buddleoside, quercetin,

buddlejasaponins IVb. The similarity range of the fingerprint spectra was 0.660—1.000; The mass fractions of luteolin-7-O-glucoside,
hesperidin, quercetin and buddlejasaponins IVb in 15 batches of Clinopodii Herba were 0.202 9—2.772 8, 4.719 0—16.957 0, 0.252
0—1.045 3, 0.022 8—0.170 8 mg/g, respectively; CA divides the samples into three categories; PCA extracts one principal component;

OPLS-DA was used to determine two quality difference biomarkers, luteolin-7-O-glucoside and quercetin. Conclusion HPLC

fingerprint and content determination established in this study, combined with chemometric analysis methods, are stable and reliable,

and can be used for quality control research of Clinopodii Herba.

Key words: Clinopodii Herba; HPLC; fingerprint; luteolin-7-O-glucoside; hesperidin; quercetin; buddlejasaponins IVb; content

determination; chemometrics; quality evaluation
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Table 1 Information of 15 batches of Clinopodii Herba
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S1 TR 2EE 2021-07-06
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S4 MER e e B Em ESll
S5 MER  ppEwEHERG S EN
S6  MTEE  dLE W 2021-07-28
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S13 RESE R 2023-08-01
S14  KEESE WiEgRUE 2023-08-25
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Fig. 1 Chromatograms of Clinopodii Herba test substance
(A) mixed control substance (B) negative control substance
(C) solvent

232 FEEEWRL BT MEEE S (S2), %M
“2.2.27 W& BRI, 2 €217 Ttk ok
PEEEHFE 6 K, idFAIEE, UMEE (g 14
RSB, T B AT WA T R B I 7] A AE %
UEETHI R R RSD 31 <<1.5%, FRBHILAAE% B KL 4f o
233 EEMRLG BUNTIFAES (S2), #41E“2.2.27
U7 PAT A 6 Bl A, T&HR “2.17 Tk
FAFRFE T, ISR, DR (% 14) S
R, TSR B A A A T O B B 1] S A X Ve TR AR
1) RSD 3)<<1.0%, FIHZHIEEEMERLT.
234 FasEtEEe  EUWTImIRAE S (S2), %R
“2.2.27 W& PR IRV, H% “2.17 Ttk Ak
- FHIE 5 /) 04 4. 8. 12, 24, 48h #HFE, o
R, DR (& 14 ASRIE, RS IEEE
ARG B B 1] S AU T AR RSD 35 <<2.0%, KA
PR S TRAE 24 h WARE .
24 IBWENERNEN RS

VRT3 15 HEWT M im Fis SO RE A o N A
it Fa SURI AR U VPN B (2012 D7 BARE
i S2 ME NS BRI, IR RN 0.1, RAH
NEGE, P 2 SR IE L AT IR UTHAD, A poxt BE



- 6012« PER 2024E 98 B55% B 178 Chinese Traditional and Herbal Drugs 2024 September Vol. 55 No. 17

T, 15 LB € 0 P Ak R PR P 22 o P e D, ]
2. 15 fitrmim iR o Bk bre 21 MF g, Eids
STRAR LT, $RIAH 3 SIEARBREE, 6 SIEHN
PR 7 SUERARIERRR. 13 SIERZEET. 14
SN R 20 SIENEE B B IVb. 15 it
ML 2 18] PR AR ARLBE 43 72 1,000, 0.878. 0.881.
0.786. 0.908. 0.886. 0.755. 0.698. 0.947. 0.909.

314

8
12 34567912856 1710 2021

| ‘ o R
I S S I 1 SI5

1 A An

sl
0 10 20 30 40 50 60 70 80 90
t/min

2 15 it MK HPLC EmMEE (S1~S15) R3THR
EiE[R)
Fig. 2 15 batches of Clinopodii Herba HPLC overlay

chromatograms (S1—S15) and control chromatogram (R)
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Table 2 Linear regression results of four components in Clinopodii Herba

D% A AV EYY = R? L MEVE I /(ng-mL ™)
KRB EH Y=1532.1 X—1.8820 0.999 4 0.0823~1.1759
Elas Y=23.056 X—0.034 9 0.999 0 1.917 7~7.196 2
Mt R 3% Y=410.98 X+0.154 3 0.999 7 0.099 3~0.439 5
firs 5 B2 TVD Y=167.15 X—0.003 4 0.999 5 0.009 1~0.071 6
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Table 3 Results of content determination of samples
HE B B/ (mgg ™)
RBEH P RCH Mt s = B £ 2T IVD KA
S1 1.7515 7.894 0 0.383 8 0.1690 10.198 3
S2 1.195 1 9.704 9 0.5149 0.170 8 11.5858
S3 27728 16.957 0 1.045 3 0.126 0 20.901 1
S4 1.0125 8.8456 0.719 5 0.022 8 10.600 4
S5 1.049 5 47190 0.5079 0.136 1 64125
S6 0.691 6 11.588 7 0.3858 0.1453 12.8114
S7 0.556 8 6.188 1 0.2520 0.026 2 7.023 0
S8 0.2029 49832 03118 0.0313 55291
S9 1.6319 11.059 2 04131 0.083 5 13.187 7
S10 1.174 2 10.516 1 0.489 6 0.096 2 12276 0
S11 1.2202 8.204 9 0.778 3 0.0513 10.254 7
S12 0.990 6 10.602 0 0.730 1 0.122 6 12.445 2
S13 0.654 6 13.104 1 0.307 5 0.148 2 142145
S14 0.760 3 10.133 8 0.298 0 0.063 5 11.2557
S15 1.428 1 14.070 9 0.750 5 0.153 7 16.403 2
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Fig. 3 Cluster analysis of 15 batches of Clinopodii Herba
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Table 4 Principal component eigenvalues and variance contribution rate
PN WIURHFAEE PE AT 7 A
7 it J5 T4 % 2% it J5 HE 4 L% 2%
1 2.400 59.988 59.988 2.400 59.988 59.988
2 0.911 22.779 82.767
3 0.431 10.764 93.531
4 0.259 6.469 100.000
! 77558, GHEE-K. CE-K. CHE-0.1%H R,
2 e Li5-0.05% P IRAE . SRR W, LLZHE-0.1% Bk
S6 4= 5 1y 4 AN , >
! i — (BB REVO A B B 0T, LR R
g ° ool | U [ 43 3 SE 0 T LA 6 Ak 2 B 1 2 B K
o sr0 $S11 32 IRGEIEERO
= WAL HPLC fR4CMEEHIE 21 ANMEH
-3 - N N, PR 9N
I N R W, ERX I 450 T 30 6 ANHs ORBRELTE,

t[1]

4 15 $itETIIR PCA 557 &
Fig. 4 PCA score chart of 15 batches of Clinopodii Herba
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Fig. 5 VIP value chart of 15 batches of Clinopodii Herba
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