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Abstract: Objective To establish HPLC fingerprint chromatograms and multi-component content determination methods for
different-colored Huai Chrysanthemums morifolium, providing a scientific basis for their quality control. Methods HPLC fingerprint
chromatograms of 30 batches of different-colored Huai C. morifolium samples were established and similarity evaluation was
conducted. Chemometrics analysis was combined, and the contents of multiple index components were determined. Results A total
of 21 common peaks were calibrated in the established fingerprint chromatograms, 10 chromatographic peaks were successfully
identified. The similarity of the fingerprint chromatograms of the 30 batches of samples was 0.955 to 0.997. Hierarchical cluster
analysis (HCA) and principal component analysis (PCA) could clearly classify the samples into three categories: Huai C. morifolium
(yellow, white and purple) achieving color classification based on chemical component characteristics. Partial least squares-
discriminant analysis (PLS-DA) further screened out components represented by peak 9 (isochlorogenic acid B), peak 11
(isochlorogenic acid C), peak 10 (isochlorogenic acid A), peak 3, peak 21 (acacetin), peak 14, peak 18, peak 16, and peak 15 (luteolin)

as the differential markers for distinguishing different batches of samples. The total mass fractions of five flavonoids and seven phenolic
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acids in the 30 batches of samples were in the order of Huai white C. morifolium > Huai yellow C. morifolium > Huai purple C.

morifolium. Conclusion The HPLC fingerprint chromatogram combined with multi-component content determination method

established in this study has the characteristics of high accuracy, good stability, and strong reliability. It can comprehensively reflect

the chemical component differences and overall quality characteristics of different-colored Huai C. morifolium, providing strong

support for their quality evaluation, standard formulation, and rational development and application.

Key words: Huai Chrysanthemum morifolium Ramat.; color; content determination; isogulonic acid B; isogulonic acid C; isogulonic

acid A; acacia acid; luteolin
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Fig.1 HPLC chromatograms of 30 batches of C. morifolium samples and reference fingerprint chromatogram (R)
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Table 2 Evaluation results of similarity
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Table 3 Results of linear relationship examination

tof BV R r LEPETE/(mg mL )
KRB EH Y=6720 X—16.519 0.999 5 37.0~27715
ARBEER Y=3285X—3.4209 0.999 4 17.6~105.6
eSS Y=3562 X—43.05 0.999 6 136.0~1224.0
FIH AR Y=3681.9 X—10.183 0.999 7 9.4~94.0
SHEWEK Y=1559.6 X—5.527 0.999 9 36.6~244.0
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Table 4 Results of linear relationship examination

ot 8 DY EpapE r 2R YU/ (mg mLT)

R IE R Y=19674 X+0.2311 0.999 6 1.7~85

SRR TR Y=21771 X—70.857 0.999 6 66.0~264.0
(S Y=4753.7X—7.1359 0.999 7 19.7~197.0

R ERPR Y=15085 X+1.591 3 0.999 7 1.6~8.2
R B Y=5994.4 X—25.801 0.999 9 208.2~1874.0
SRR A Y=9870.8 X+211.62 0.999 3 480.0~1 920.0
SRR C Y=4317.4 X—60.875 0.999 7 428.8~2572.8
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Fig.8 Chemical composition content determination results of 30 batches of C. morifolium samples ( X *s, n=10)
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Table 5 Analysis of variability in content of 7 phenolic acid components ( X *s, n=10)
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T memm aEm ROEm PR SSEWMB O SEERMA  REmC At

ME%  0088+0006° 286010069 0669+0019° 0107+0014° 260080725 22652+0570° 17.395+1993° 69.778
M4 0087+0005° 3048-0036° 0761+0013° 0.147+0018 2304440575 25802+-0540° 20.353+1832% 135323
PEE% 0152400040 399540058 1.007+0017°0 0130+0034® 23903+0503° 19.980+0454° 19549+05112 68716

Y E B A H R B 42 5 T8 257 3L (P<<0.05).

There was no statistically significant difference between the two groups with the same letters in the longitudinal comparison (P < 0.05).

#6 SHAMEARSLSEERMSH (X £5,n=10)
Table 6 Analysis of variability in content of 5 flavonoid components ( X *s, n=10)

e Joi &5 i/ (mg-g )

" AR B NS R FHARE EHWE At
S 2.133+0.669" 0.87240.128¢ 21.87042.128° 0.469+0.054° 1.778+0.036"  27.123
=K 2.553+0.829%° 1.18140.131° 22.357+2.236° 0.554+0.023? 1.9744+0.0612  53.133
MEHG 3.08140.7942 1.420+0.0372 10.726 +0.969" 0.582+0.104? 1.174+0.035¢  16.983

NI LU M A BRI 422 B R G2 L (P<0.05).

There was no statistically significant difference between the two groups with the same letters in the longitudinal comparison (P < 0.05).
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