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Table 1. The Diversities of microbes and flavors in traditional chinese fermented foods
Type of Main Major microbial genera or species Major identified flavors Fermentation type ~ Opportunities to study
food ingredients
Huangjiu rtice, wheat, ~200 species’~ "1 ~900 volatile components '"°; key aerobic—micro- Community interaction
(Rice millet Filamentous fungi: Aspergillus, — aroma volatiles!®: aerobic, and dynamics
wine) Rhizopus 3-methylbutanoic acid, ethyl semi-solid state
Yeast: Saccharomyces, Candida, butyrate, vanilline, ethyl caproate, fermentation
Cryptococcus 3-methyl butanal, butyrate,
Bacteria: Bacillus, Lactobacillus ~ dimethyl trisulfide, phenethyl
alcohol, efc.
Non-volatiles): oligosaccharide,
amino acids (e.g. y-aminobutyric
acid), catechinic acid compounds,
rutin, etc.
Baijiu sorghum,  ~299 prokaryotic genera'®, ~81  1600~1800 flavor components™®”; aerobic—micro- Community interaction
(Chinese wheat, filamentous fungi and yeast key aroma volatiles™): acetate,  aerobic—anaerobic, and dynamics, abiotic
liquor)  barley, species'”! butyrate, caproiate, caproate, solid state selection due to variable
rice, maize, Filamentous fungi: Rhizopus, ethyl acetate, ethyl butyrate, ethyl fermentation operating conditions,
pea Paecilomyces, Aspergillus, Mucor caproate, ethyl caprylate, ethyl (strong-, light- and  metabolic cooperation
Yeast: Saccharomyces cerevisiae, lactate, butanol, octanol, dimethyl soy sauce-aroma in anaerobic systems,
Zygosaccharomyces bailii, sulfide, dimethyl trisulfide, types) or evolution due to wide
Schizosaccharomyces pombe 3-methylbutanoic acid, semi-solid state geographical
Bacteria: Lactobacillus, tetramethylpyrazine, fermentation distributions,
Weissella, Pediococcus, Bacillus, 3-(methylthio) propionaldehyde, (rice-aroma type) microbes-environment
Clostridium B-damascenone, etc. interactions
Vinegar sorghum, ~202 filamentous fungi and yeast ~88 identified flavor components, aerobic—micro- Community interaction
rice, wheat genera, ~151 bacterial genera®” 59 key aroma volatiles %2 aerobic—aerobic,  and dynamics, biotic
Filamentous fungi: Aspergillus,  acetate, ethyl acetate, acetoin, solid or semi-solid  selection due to variable
Rhizopus, Paecilomyces, Mucor  2,3-butanedione, state fermentation  operating conditions,
Yeast: Saccharomyces cerevisiae, 3-methyl-1-butanol, oxole, evolution due to wide
Pichia anomala tetramethylpyrazine, etc. geographical
Bacteria: Lactobacillus, ~29 identified non-volatiles?” distributions
Acetobacter including 18 amino acids, etc.
Soy soybean ~22 genera 2724 Identified flavor components'®”!:  aerobic—micro- Community interaction
sauce Filamentous fungi: Aspergillus ethyl acetate, long-chain fatty aerobic, and dynamics, biotic

Fermented soybean
bean curd

Chinese
pickles

vegetables

Yeast: Zygosaccharomyces rouxii,
Toruiopsis, Candida

Bacteria: Weissella,
Lactobacillus, Lactobacillus

~16 general?® "]

Filamentous fungi: Mucor,
Rhizopus

Yeast: Zygosaccharomyces rouxii
Bacteria: Lactobacillus, Bacillus

~25 general”® !

Yeast: Saccharomyces, Pichia
Bacteria: Lactobacillus,
Pediococcus, Weissella,
Lactococcus

acid ethyl esters, 4-ethyl guaiacol,
phenethyl alcohol,
S-methyl-2-phenyl-2-hexenal,
polypeptides, amino acids, efc.

polypeptides, amino acids, fatty
acids, etc.

~30 identified flavor
components”®”: lactate, acetate,
dimethyl disulfide, dimethyl
trisulfide, acetaldehyde, efc.

solid or semi-solid
state fermentation

aerobic—anaerobic

micro-aerobic or
anaerobic

selection due to variable
operating conditions

Community interaction
and dynamics

Community interaction
and dynamics
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Advances in microbiome study of traditional Chinese fermented
foods

1,3 SN 13 1.2,3%
Cong Ren ”, Hai Du ", Yan Xu ™~

' Brewing and Enzyme Technology Center, School of Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu Province, China
* State Key Laboratory of Food Science and Technology, Jiangnan University, Wuxi 214122, Jiangsu Province, China
? Key Laboratory of Industrial Biotechnology, Jiangnan University, Wuxi 214122, Jiangsu Province, China

Abstract: Traditional Chinese fermented foods, usually produced through fermentation by spontaneously
inoculation, are characterized by their special flavors and rich nutrients. The techniques of some traditional
fermented foods have thousands of years of history. In recent years, new technologies have been used to explore the
mysteries of fermenting processes for traditional fermented foods worldwide, revealing that traditional fermentation
systems are valuable to both basic and application research. In this review, we summarize the general features and
recent progresses in the microbiome study of traditional Chinese fermented foods, and try to predict the future

research directions.
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