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[Abstract] Objective To establish a method for characteristic fingerprint and multi-index
component content determination, and to compare the quality differences of Galium aparine L.
from different producing areas. Methods A total of 13 batches of Galium aparine L. were collected
from Henan, Anhui, and Guangxi area, respectively. An ultra-performance liquid chromatography
(UPLC) method was established to develop the characteristic fingerprint, and similarity evaluation

was performed. The content of 4 marker components, namely neochlorogenic acid, chlorogenic

DOI: 10.12173/j.issn.2097-4922.202602013

HEME: BRI EH02F/ b HAEBAERSFERE-FH 2T LERERAMRSTFE (2022-230-221);
2022 £ \L T R M X B R AURRH RO R TR

MEHH. ZET, B4, EEFHF, Email: ving_m2@163.com

https://yxqy.whuznhmedj.com


http://dx.doi.org/10.12173/j.issn.2097-4922.202602013

ZHEHIE 2026 £6 A% 305FE 61 975

acid, cryptochlorogenic acid, and rutin, was simultaneously determined. Principal component analysis (PCA)
and orthogonal partial least squares discriminant analysis (OPLS-DA) were applied to perform chemical pattern
recognition of Galium aparine L. from different producing areas, to screen the key markers responsible for
quality differences. Results The UPLC characteristic fingerprint of Galium aparine L. was established, and a
total of 9 common peaks were identified. Among them, 4 components, namely neochlorogenic acid,
chlorogenic acid, cryptochlorogenic acid, and rutin, were identified. PCA showed that the comprehensive
scores of 13 batches of Galium aparine L. from different producing areas, from high to low, were as follows:
Henan origin > Anhui origin > Guangxi origin. 6 quality difference markers were further screened through
OPLS-DA, namely peak 9 (rutin), peak 4 (chlorogenic acid), peak 7, peak 8, peak 1 (neochlorogenic acid), and
peak 6. At the same time, the content determination of the 4 indicator components mentioned above showed
that there were significant differences in the content of neochlorogenic acid, chlorogenic acid,
cryptochlorogenic acid, and rutin among different regions. Conclusion UPLC characteristic fingerprint
combined with multi-index content determination can comprehensively and effectively evaluate the quality of

Galium aparine L. from different producing areas, providing a reference for improving its quality control

standards.

[Keywords] Galium aparine L.; UPLC characteristic fingerprint; Content determination; Quality

evaluation; PCA; OPLS-DA
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Table 1. Sample information of Galium aparine L.
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Figure 1. Overlay chart of characteristic peaks of
13 batches of Galium aparine L.
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Figure 2. Attribution map of common peak control

products of Galium aparine L.
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Table 2. Similarity evaluation results of
Galium aparine L.

%t L %t AL
Z1 0.999 8 0.991

22 0.998 79 0.987

23 0.996 Z10 0.998

Z4 0.999 Z11 1.000

A 0.999 z12 0.998

26 1.000 713 0.990

Z7 1.000
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R3 EHSIFEERTTIER
Table 3. Contribution rate of characteristic roots and
principal components

ERGr FREE rZs0kR (%) BETWE (%)
1 4.076 50.952 50.952
2 3.192 39.898 90.850

x4 TEFEFHREER
Table 4. Initial factor loading matrix of each factor

g5 ERG 1 Eo2
1 -0.348 0.922
3 0.839 -0.124
4 0.766 0.577
5 0.234 0.919
6 0.656 -0.696
7 -0.052 0.976
8 0.903 -0.293
9 0.989 -0.103

*5 THA/ARHAE
Table 5. Initial factor loading matrix of each factor
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712 AT R F B 0.897 0.135 1.032 4
74 TR s 0.722 0.157 0.879 5
73 TR P B 0.685 0.102 0.787 6
710 RN -1.120 1.210 0.089 7
71 RN -1.513 0.688  -0.825 8
72 LRI -1.382 0470  -0.912 9
79 I EM -0301  -0.693  -0.994 10
78 JUVE R -0.562  -0.489  -1.051 11
Z11 JUPEEAR -0.082  -1.093 -1.175 12
77 JUPEEM -0.872  -1.333  -2.205 13
® LR
m
4+ a7
®zZ10
2r Zl®
®7 74726 m713
ol 1321'2.2';
N 784,
AZT 4zn
4l
,6 1 1 1 1 1 1 1
-8 -6 -4 -2 0 2 4 6

1]
B3 AR HERRZGM PCARZE

Figure 3. PCA score plot of Galium aparine L. from

different producing areas
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Figure 4. OPLS-DA score plot of Galium aparine L.
from different producing areas
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Figure 5. OPLS-DA VIP value plot of Galium aparine L.
from different producing areas
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Table 6. Results of linear relationship investigation

. A
W 9 o)

BLkEBRR  Y=9040.8X — 14439 0.9998 1.159~115.930
LRJRR Y =10414.9X - 9 665.1 0.999 6 3.310~330.970
FAZFR V=4 535.5X - 4749.4 1.0000 2.381~238.140
T Y=4737.7X + 10 772.0 1.0000  1.106~110.580
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ZAFVEREME , DAAMRIE T 4 D848 BLA 10 &5
W, AR T, SRR, ORIRHER A B4
SR EES ., LLRSD PR H B B,
BERIRIR . SRIRIR . FRERIFER A T (% RSD 435
41 59.86% . 58.35% . 60.07% F140.75%
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Table 7. Results of the content determination of 13
batches of Galium aparine L. (mg/g, n=3)

G ek SRR REER T
71 0.172 1.818 0.370 0.263
72 0.167 1.876 0.392 0.210
73 0.474 3.787 0.917 0.484
74 0.494 3.888 0.948 0.484
75 0.498 3916 0.989 0.432
76 0.517 4.028 1.011 0.460
77 0.079 0.681 0.192 0.191
78 0.070 0.659 0.190 0.181
79 0.086 0.887 0.260 0.212
710 0.209 2916 0.404 0.288
711 0.501 0.608 0.204 0.176
712 0.523 4.025 0.953 0.498
713 0.535 4.061 1.011 0.472
¥ifE 0.333 2.550 0.603 0.335

4| =R
== il
L — ]

it (mg/g)
w

R Ifz, J‘
E6 AREF=HERREGM R 4TRSS EH
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Figure 6. Statistical analysis results of the contents of
4 components in Galium aparine L. from

different producing areas
E: 'P<0.01,
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