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Advances in frontier technologies in metabolomics and their application in
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Abstract: Due to the complexity of the components of traditional Chinese medicine (TCM) with multi-target regulatory effects,
resulting in the generation of its efficacy and toxicity of the mechanism is more complex, and the scientific interpretation of the
mechanism of efficacy and toxicity of TCM is an effective way to solve the constraints on the modernization of the development of
TCM. Metabolomics technology has significant advantages in elucidating the mechanism of drug effect and toxicity of TCM due to
its high throughput and systematic characteristics. This paper reviews the application of cutting-edge metabolomics technology in
modern research of TCM, and introduces the principle and operation process of in sifu mass spectrometry, mass spectrometry
imaging, metabolic flow, and single-cell metabolomics technology. In this paper, examples of the application of different
technologies in the safety of TCM, the active substances and mechanisms of TCM, the processing mechanism of TCM and medicinal
plants are listed, and the advantages and disadvantages of each technology are summarized to provide a basis for the future
application strategy of forward metabolomics technology.
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Fig. 1 Metabolomics frontier technologies
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SIMS-secondary ion mass spectrometry; FACS-fluorescence activated cell sorting; MALDI-MS-matrix-assisted laser desorption/ionization-mass

spectrometry; ESI-MS-electrospray spectrometry ionization-mass spectrometry; A-in situ mass spectrometry analysis; B-mass spectrometry imaging
analysis; C-metabolic flow analysis; D-single cell metabolomics analysis.
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Table 1 Advantages and disadvantages of application of frontier technologies in metabolomics
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