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Study on Identification of Cold—Hot Nature and Visualization of Cold—Hot Characteristic Markers of
Chinese Herbal Medicines Based on XGBoost and SHAP

Zhang Xike', Zhao Wenhua', Fu Xianjun®, Ma Zhiging', Wei Guohui'’
(1. College of Intelligence and Information Engineering, Shandong University of Traditional Chinese Medicine,
Jinan 250355, China ; 2. Key Laboratory of Theory of Traditional Chinese Medicine, Ministry of Education of
China, Shandong University of Traditional Chinese Medicine, Jinan 250355, China)

Abstract: Objective  The XGBoost algorithm in ensemble learning was used to explore the establishment of the
identification model of cold-hot nature of Chinese herbal medicines, and the relationship between cold-hot
characteristic markers and the identification results of cold-hot nature of Chinese herbal medicines was further explored
by SHAP. Methods Using the ultraviolet spectrum data set of 61 Chinese herbal medicines, the XGBoost algorithm in
ensemble learning was used to construct the identification model of cold-hot nature of Chinese herbal medicines, the
performance of the model was evaluated by stability evaluation and extrapolation evaluation, and the cold—hot
characteristic markers of Chinese herbal medicines were visualized by SHAP. Results In terms of model evaluation, in

the stability comparison, the ACC and AUC of this model in single solvent were 0.852 and 0.865 respectively; The ACC
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under multi-solvent was 0.770. In the extrapolation comparison, the ACC and AUC of this model in single solvent were
0.810 and 0.828 respectively; The ACC under multi—solvent was 0.786. In terms of visualization, the absorption of cold
Chinese herbal medicines at UV wavelengths of 400 and 267 nm was similar, while that of hot Chinese herbal medicines
at UV wavelengths of 400, 299 and 301 nm was similar. Conclusion Compared with the classical model, the model in
this paper has better identification ability for cold—hot nature of Chinese herbal medicines. Chinese herbal medicines
with similar UV spectrum have similar nature, it is preliminarily proved that Chinese herbal medicines with similar
material components have similar nature.

Keywords: Cold—Hot nature of Chinese herbal medicines, Cold-Hot characteristic markers of Chinese herbal

medicines, Ensemble learning, XGBoost, SHAP, Visualization
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