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Abstract: Quality control of traditional Chinese medicine (TCM) has long relied on the qualitative and quantitative analysis of a
limited number of marker constituents, which is insufficient to fully characterize the overall quality arising from the combined actions
of multiple constituents or to explain the relationship between chemical quality variation and clinical efficacy and safety. The quality
marker (Q-Marker) theory incorporates efficacy as an essential attribute of quality markers and provides a theoretical framework for
linking the material basis, functional effects and clinical value of TCM. Bioeffect evaluation can provide functional evidence for the
efficacy relevance, effect contribution and quality-discriminative capacity of candidate Q-Markers. Focusing on the discovery,
validation and application of Q-Marker, this review summarizes bioeffect indicators at different levels and compares the characteristics,

applicability and limitations of direct activity assays, biopotency/biotoxicity assays, the effect-constituent index (ECI), bioeffect
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profiling and effect equivalent (EE). Key issues, including standardization of bioeffect evaluation, integration of Q-Marker for multiple

therapeutic effects, validation of clinical relevance and translation of bioeffect measurements into quantitative quality indicators, are

also discussed. Overall, bioeffect evaluation is not intended to replace chemical analysis, but rather to strengthen the efficacy

representativeness and quality-discriminative capacity of candidate Q-Marker. Future studies should be guided by specific therapeutic

effects and intended clinical applications, with an emphasis on strengthening the evidence chain linking material identification, effect

validation and clinical relevance of candidate Q-Markers, thereby promoting the transition of TCM quality control from constituent-

based compliance testing toward quality assurance aligned with therapeutic effects and clinical value.

Keywords: traditional Chinese medicine quality marker; bioeffect; biopotency; effect-constituent index; bioeffect profile; effect

equivalent
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Starting from the clinical positioning, traditional therapeutic effects, and major safety risks of traditional Chinese medicine, functional evidence is

established through the selection of bioeffect indicators and complementary approaches involving effect measurement, integrated characterization, and

translation of evaluation results, thereby supporting the discovery and validation of candidate Q-Marker and their application in quality control.

1 ETFEPMNANTZ Q-Marker ZH. IiE5 N AHES

Fig.1 Framework for discovery, validation, and application of TCM quality markers based on bioeffect evaluation
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Table 1 Comparison of bioeffect-based evaluation methods for Q-Marker of traditional Chinese medicine
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