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Introduction

• Chinese herbal medicines (CHM) 

refer to natural medicines and 

their processed products, and are 

mainly composed with plant 

medicines (including root, stem, 

leaf, and fruit) and mineral 

medicines. 

• CHM have been used to treat 

human diseases in China and 

other Asian countries for 

thousands of years.



• The contents of most bioactive ingredients in CHM 

are low, and some CHM components are toxic to 

humans and animals. 

• Microbial fermentation is one of the traditional 

CHM processing techniques, which could increase 

pharmaceutical efficacy and reduce toxicity.

Introduction

Some classical fermented CHM 

products are still available, 

including Pinelliae Rhizoma

Qu, Shen Qu, Jian Shen Qu, 

Cai Yun Qu, Chen Xiang Qu, 

Semen Sojae Praeparatum, Bai 

Yao Jian, and Pien Tze Huang.
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• Probiotics are live microorganisms that have demonstrated beneficial effects on 

human health.

• Probiotics are beneficial for human gut microbes, intestinal epithelial barrier, and 

immune system, thus, fermentation of CHM with probiotics is of great interest.
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Probiotic fermentation of CHM

Degrade the cell wall of 

herbs, promote the 

release of the effective 

ingredients of CHM

Transform the structure 

of effective ingredients, 

and improve CHM 

bioavailability

Degrade or modify the 

toxic components, and 

reduce the toxicities or 

side effects of CHM

Produce some bioactive 

substances such as 

prebiotics, promote host 

intestinal health

Improving the 
effectiveness of CHM

Mechanisms of CHM fermentation by probiotics

The synergistic effect of CHM fermented with probiotics might enhance the

effectiveness of CHM.



Lignocellulases and their functions in sealwort, ginseng, and other CHM fermentation

FIGURE 1 Lignocellulases and 

their functions in sealwort, 

ginseng, and other Chinese herbal 

medicine (CHM) fermentation. (A) 

The lignocellulose might prevent 

the release of bioactive ingredients 

of CHM, and lignocellulases

derived from probiotics or other 

microbes can be used to degrade 

herb lignocellulose. (B) 

Lignocellulose hydrolysis releases 

bioactive ingredients in herbs, and 

leads to the generation of 

oligosaccharides prebiotics. (C) 

Bioactive ingredients and 

oligosaccharides are beneficial for 

the gut microbiota of humans and 

animals.





Biotransformation of main ginsenosides to active rare ginsenosides using 

efficient enzymes or probiotics

FIGURE2 Biotransformation of main ginsenosides to active rare ginsenosides using efficient enzymes or 

probiotics. (A) The herbs of P. ginseng are sterilized for probiotic fermentation, and the enzymes and probiotics 

are the main driving forces for CHM fermentation. (B) Probiotic performances during ginseng fermentation can 

be optimized to improve bioactive ingredients yield. (C) Main ginsenosides can be transformed to bioactive 

rare ginsenosides during CHM fermentation.





Different probiotic CHM fermentation strategies and their characterization

FIGURE 3 Different probiotic CHM fermentation strategies and their characterization. The liquid,

solid, and bidirectional fermentation were used for CHM fermentation. After extraction and processing,

the final products of CHM fermentation could be used as drugs, fodders, and foods.



The application of synthetic microbiology strategies for efficient probiotic CHM fermentation

FIGURE 4 Application of microbiome and 

synthetic biology strategies for efficient probiotic 

CHM fermentation. (A) Environmental

microbiota, and human and animal gut microbiota 

are potential microbial sources for CHM 

fermentation. (B) Environmental microbiota

and gut microbiota can be analyzed by 

microbiome strategies, and screened for 

probiotics. (C) Efficient probiotics can be isolated, 

analyzed, and screened for CHM fermentation. 

Moreover, the machine learning and metabolic 

engineering technologies can provide further 

efficient enzymes or microbes for CHM 

fermentation. (D) Fermentation process can be 

optimized, which can lead to the production of 

bioactive ingredients with high yield. (E) The 

obtained CHM fermentation products can be 

applied in foods, animal feeds, drugs, or other 

industries. The active ingredients would produce 

beneficial effects for humans and animals.



Summary

Highlights:

• Fermentation of Chinese herbal 

medicines (CHM) using probiotics 

can generate easily absorbed 

bioactive substances and reduce 

toxicities.

• Probiotic fermentation techniques 

for CHM are described and discussed.

• Microbiome, synthetic biology, and 

other cutting‐edge biotechnologies

improve probiotic fermentation of 

CHM.
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