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Improvement of quality control methods and “quality evaluation via color discrimination” of Hypericum
perforatum

LI Xishuo', SU Benzheng*®, QU Zhenni**, ZHU Juanjuan**®, DAI Yanpeng®’, SHI Dianhua®’ (1. College of
Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China; 2. Shandong Academy
of Traditional Chinese Medicine, Jinan 250014, China; 3. Key Laboratory for Research of Technique and
Principle of Honey-processing and Carbonizing of SATCM, Jinan 250014, China)

ABSTRACT OBJECTIVE To provide a reference for the quality control of Hypericum perforatum. METHODS High-
performance liquid chromatography (HPLC) was used to establish fingerprints for 20 batches of H. perforatum and determine the
contents of its main components: chlorogenic acid, rutin, hyperin, isoquercitrin, avicularin, quercitrin and quercetin. Cluster
analysis was conducted using SPSS 26.0 software. The chromaticity values (luminance value L*, red-green value a*, and yellow-
blue value b*) of H. perforatum powder were measured using electronic eye. A prediction model for the contents of seven
components in H. perforatum based on its appearance chromaticity values was established using machine learning algorithms. The
predictive performance of the models was evaluated using root-mean-square-error (RMSE). RESULTS A total of 16 common peaks

were calibrated in the fingerprints of 20 batches of H. perforatum, and 9 peaks were identified, which were chlorogenic acid,

rutin, hyperin, isoquercitrin, avicularin, quercitrin, quercetin,
ABETE [ E2YE IR 25 Ml HoR A R 2 3ot F
(No. [ H = 245 I R (2022185 55 ; [R5 Hp 2 24 35 BBl ) Lt
BHEETR H (No.GZY-KIS-SD-2023-53) 5 [ 5 7 2 25 4 By i K samples and reference fingerprint ranged from 0.889-0.987. The
2570 B H (No.ZY YZDXK-2023121) s /R 92 5 | S 75 Bl % contents of chlorogenic acid, rutin, hyperin, isoquercitrin,
JRA IR 435 H (No.YDZX2021096)
* F—1EE WL AE . R P2 H . E-mail:
1010946092@qq.com
4OEIEEE BT B W BRSSO s R 250 %) . Bomail : 0.020%-0.135%, 0.041%-0.235%, respectively. Cluster analysis

hypericin and hyperforin; the similarities of the 20 batches of

avicularin, quercitrin and quercetin were 0.025%-0.166%, 0.048%-
0.339%, 0.082%-0.419%, 0.017%-0.209%, 0.011%-0.134%,

shidianhua81@163.com results showed that 18 batches of qualified H. perforatum were
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grouped into three categories, when the Euclidean distance was set to 1.4. L* of the 20 batches of H. perforatum ranged from
62.814 to 75.668, a* ranged from 1.409 to 3.490, and b* ranged from 25.249 to 30.759. RMSE of three prediction models, namely
XGBoost, LightGBM, and AdaBoost, ranged from 0.008 to 0.070, indicating good fitting performance. XGBoost model predicted
the contents of the other six components with high accuracy, except for rutin. CONCLUSIONS The established fingerprints and

content determination methods are accurate, reproducible, and reliable. The content prediction model based on appearance

chromaticity values, combined with machine learning algorithms, can be used for the quality control of H. perforatum.

KEYWORDS Hypericum perforatum; fingerprint; cluster analysis; content determination; chromaticity values; quality

evaluation; machine learning; prediction model

U 4 2286 Ry 7 v BT W T I 4 22 Bk Hypericum
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HoA IBHEFES At dh . R4,
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B9 OBER AT GUWE RREE BEF WEEF Wi
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9 0.103 0.084 0.211 0.021 0.079 0.091 0.153
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LightGBM , AdaBoost 3 Ft AL &% 27 ~J 5 1 T 0 45 AU 11
RMSE 4 0.008~0.070, Y%/, K VLI i 24 5%, (H 2% F
XGBoost 152 51 8 LA TE W) £ 75 12 KLk Ao 400 XURS: , P A A4
R P A DA AR A0E R 7 26 DG SR 0, AT S % 1 A
WETT , R L, AR AFF 55 2 % XGBoost #5271 i T~ it il £ nf-
2y BRES LN A Uil s N e

*x6 AEFNEE LR ITMEH RMSE E

fxd BERONT G REH  OREE M B
XGBoost 0.031 0.038 0.020 0.043 0.019 0.043 0.014
LightGBM 0022 0.044 0.031 0.037 0.023 0.033 0.021
AdaBoost  0.025 0.064 0.042 0.070 0.021 0.029 0.008
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