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Advances in fermented traditional Chinese medicine and its fermentation
techniques
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Abstract: Fermented traditional Chinese medicine (FTCM) is a product integrating traditional Chinese pharmaceutical techniques with
modern biotechnology, with its developmental history traceable to the “Qu Nie” process of the pre-Qin period. Through microbial
transformation, FTCM technology enhances the bioavailability of active ingredients, generates novel bioactive compounds, and reduces
drug toxicity. Based on process characteristics, it can be categorized into four major types: fermented herbal preparations, bean-based
preparations, compound formulations, and modern innovative FTCM. Employing mechanisms such as microbial enzymatic hydrolysis,
biotransformation, and strain-substrate synergistic interactions, FTCM demonstrates unique advantages in immunomodulation,
antitumor activity, and regulation of intestinal microecology. Modern FTCM technologies include solid-state fermentation, liquid
submerged fermentation, and dual-directional fermentation (dual-directional solid fermentation and dual-directional liquid
fermentation), with a gradual shift towards intelligent control. Future research should focus on process standardization, elucidation of
mechanisms of action, and clinical validation to promote the application of FTCM in the field of precision medicine.
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Fig.1 Classification of traditional Chinese medicine fermentation technology
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Table 1 Component transformation of fermented traditional Chinese medicine
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