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Analysis of relationship between traditional Chinese medicine properties and
components based on chemical characteristic similarity and consistency test

LUO Yiyu, SHANG Jing, YANG Xiaoyan, DING Changsong

School of Information Science and Engineering, Hunan University of Chinese Medicine, Changsha 410208, China

Abstract: Objective To investigate the association between traditional Chinese medicine (TCM) properties and chemical compounds
by integrating chemical composition and chemical characteristics. Methods Chemical constituents and structural data of commonly
used TCMs were collected from public databases. Molecular fingerprints and pairwise similarities were computed to construct chemical
feature vectors representing TCM properties, enabling comparative analysis across different property categories. The BM25-adpt
algorithm was applied to assess the contribution of chemical features to each TCM property, yielding component-type scores. Key
components of blood-activating herbs were selected for functional enrichment analysis. Kendall’s W concordance test was used to
evaluate the consistency of component-type scores across four property dimensions: medicinal properties, medicinal flavors, meridian
tropism, and therapeutic functions. Results A total of 44 279 chemical components from 437 TCMs were compiled. At a structural
similarity threshold of 0.5, these were clustered into 5 016 distinct component types. Kendall’s W test revealed significant discrepancies
among the c_score distributions across the four property categories. Cosine similarity analysis further demonstrated that different levels
of medicinal properties exhibit distinct chemical profiles. Composite classifications within medicinal flavors and meridian tropism that
share identical constituent sets showed notable chemical relatedness; in particular, “bitter” and “slightly bitter” flavors exhibited high
similarity. Enrichment analyses of gene ontology (GO) functions and Kyoto encyclopedia of genes and genomes (KEGG) pathways
were performed on representative components of the two efficacies “blood activating, gi-moving and analgesic” and “blood activating

to regulate menstruation” implicated key biological processes including neuroactive ligand-receptor interactions, steroid hormone
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biosynthesis, and regulation of oxidoreductase activity. Conclusion This study establishes a measurable link between TCM properties

and their underlying chemical constituents, with each property category characterized by specific clusters of key components. Different

gradations of medicinal properties should not be treated as homogeneous, composite categories within medicinal flavors and meridian

tropism show meaningful chemical associations; and therapeutic functions with similar clinical actions demonstrate convergent

chemical features. These findings provide a data-driven foundation for elucidating the material basis of TCM efficacy and advancing

the modern understanding of herbal compatibility mechanisms.
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Table 4 Final score of key ingredient types for meridian tropism (number of traditional Chinese medicines exceeds median)
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