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Abstract: Quality marker (Q-Marker) of traditional Chinese medicine (TCM) refers to a chemical substance or characteristic
combination that exists in TCM, which is closely related to its quality, efficacy and safety, can reflect its quality characteristics,
distinguish genuine and inferior products, trace its origin, and be accurately detected. It serves as the core indicator for TCM quality
control and evaluation. Traditional TCM quality control mostly relies on empirical judgment and single-component chemical analysis,
which suffers from low efficiency, strong subjectivity, and difficulty in balancing chemical specificity, efficacy correlation and overall

coordination. Such limitations make it incompatible with the core characteristics of TCM featuring multi-components, multi-targets
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and holistic regulation. With the rapid development of artificial intelligence (AI), technologies including machine learning, deep

learning and knowledge graphs have been gradually applied in the whole process of TCM Q-Marker research due to their powerful

capabilities in multi-source data fusion, high-dimensional feature mining and nonlinear correlation modeling, realizing the

transformation from “experience-driven” to “data-driven” and significantly improving the accuracy, efficiency and scientificity of Q-

Marker screening. This paper systematically reviews the multi-source data basis, Al preprocessing techniques, core algorithms and

research paradigms of Al-driven Q-Marker research in TCM, analyzes the current challenges and discusses future development

directions, so as to provide references for the intelligent research and standardized application of TCM Q-Marker.
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Table 1 Classification and characteristics of multi-source data in research on traditional Chinese medicine Q-Marker
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Table 2 Applicable scenarios, advantages and disadvantages of common AI models in Q-Marker research of traditional

Chinese medicine
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Fig.1 Discovery and evaluation framework for Q-Marker of traditional Chinese medicine based on Al
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Table 3 Comparison of five types of Al-driven research pathways for traditional Chinese medicine Q-Markers
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Fig.2 Conceptual technical route for Al-assisted verification and evaluation of Q-Markers in traditional Chinese medicine
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Table 4 Five core attribute quantitative evaluation formulas and indicators
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