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Abstract: Traditional Chinese medicine (TCM), as a treasure of traditional medicine, has complex and diverse
active ingredients and mechanisms of action. For the purpose of thoroughly investigate the direct targets of active
ingredients in traditional Chinese medicine, promote research into the efficacy mechanisms of TCM, and advance
new drug development. This paper presents a review of new technologies that are widely used or have potential in
the field of target discovery for active ingredients in TCM. It is intended to provide new perspectives and ideas for
related fields. Currently, active ingredient target discovery technologies for TCM are mainly divided into labelling
methods and non-labelling methods. Labelling methods identify and capture targets through the design of specific
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molecular probes, offering high sensitivity and specificity. The non-labelling method identifies targets by
monitoring changes in biophysical properties such as target protein stability. It is simple, accurate, and does not
require drug modification. Both approaches have their unique advantages, revealing the mechanisms of interaction
between active components of traditional Chinese medicine and biomolecules from different perspectives. This
provides scientific basis and innovative ideas for the study of the efficacy mechanisms of traditional Chinese
medicine and the development of new drugs. This paper reviews the research achievements and methodological
advances from February 2006 to January 2025, in the identification of active components in TCM, natural products
research, and the application of proteomics technologies for target identification. The review focuses on research
methodologies and application dimensions, aiming to supply traditional drug discovery approaches and provide
insights for future studies in this field.
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Figure 1 Overall workflow for activity-based protein profiling (ABPP) profiling of targets
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Figure 5 Thermal proteome profiling (TPP) experimental technical route
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Table 1 Comparison of advantages and disadvantages between labeled methods and label-free methods. TCM: Traditional Chinese
medicine
Method Advantage Disadvantage Applicable scope Ref
Biotin labelling High specificity Modification may affect activity Single herbal medicine [46]
Molecular target 'hooking' High-throughput screening Nonspecific binding Multi-target identification and [47]
research of TCM

ABPP Directly compares TCM active Large sample size, easily Revealing the mechanism of [48]
ingredients with expressed proteins for influenced action at the protein expression
high-throughput screening level

Light-affinity labelling High specificity, dynamic capture, light ~ Photosensitivity Low-affinity, low-dynamic [49]

technique activation protein interactions

Photoaffinity beads Efficient capture, easy operation High costs, limited technology Chinese medicine interaction [29]

network and target screening

Click chemistry based on  High-throughput screening, applicable to  Non-specific reaction exists Complex biological samples [50]

proteomics living cells

DARTS Direct observation of interactions; Requires further verification; Wide applications scope (in vivo, [51]
realisation of high-throughput screening  susceptible to external interference in vitro, in situ)

SPR Real-time, tagless, high-throughput Susceptible to the influence of Target discovery and validation  [52]
screening sample properties

TPP Comprehensive assessment; high Requires large-scale data analysis Impact on target protein stability [53]

sensitivity
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