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Abstract: The composition of microorganisms is complex in the fermentation process of liquid fermented
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substances, improve nutritional value, and inhibit the growth of spoilage bacteria in food fermentation.
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This article mainly reviews microbial community structure and the interaction between lactic acid bacteria
and other microorganisms in liquid fermented foods such as vinegar, soy sauce and beverage wine in
recent years. To understand microbial community structure and the type of interaction between lactic acid
bacteria and other microorganisms in the fermentation process of liquid fermented food, explore the
function of lactic acid bacteria in the fermentation process and the interaction mechanism between lactic

acid bacteria and other microorganisms.

Keywords: liquid fermented food, microbial community structure, lactic acid bacteria, interaction,

mechanism of action
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Figure 1 Metabolic pathway for lactic acid of lactic acid bacteria
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Table 1 The main fermenting microorganism in liquid fermented food

TR BT AT b FE A Z:2% 3R
Liquid fermented Main microorganisms References
food
Fh Mold: Aspergillus [20-21]
Soy sauce Yeast: Zygosaccharomyces rouxii, Toruiopsis, Candida

Bacteria: Bacillus, Staphylococcus, Micrococcus, Lactobacillus, Tetragenococcus
ey Mold: Aspergillus, Rhizopus, Paecilomyces, Mucor [22]
Vinegar Yeast: Saccharomyces cerevisiae, Pichia anomala

Bacteria: Lactobacillus, Acetobacter
[ER1] Mold: Rhizopus, Paecilomyces, Aspergillus, Mucor [23]
Baijiu Yeast: Saccharomyces cerevisiae, Zygosaccharomyces bailii, Schizosaccharomyces pombe

Bacteria: Lactobacillus, Weissella, Pediococcus, Bacillus, Clostridium

Archaea: Methanobrevibacter, Methanobacterium
T Mold: Aspergillus, Rhizopus [24-25]
Huangjiu Yeast: Saccharomyces, Candida, Cryptococcus

Bacteria: Bacillus, Lactobacillus
R Yeast: Saccharomyces, Pichia, Candida, Hanseniaspora, Schizosaccharomyces, Dekkera, [26]
Wine Metschnikowia, Issatchenkia, Saccharomycodes, Zygosaccharomyces

Bacteria: Oenococcus, Latobacillus, Leuconostoc, Pediococcus
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R2 AREBERLPHEYVEMEEER

Table 2 Interactions between microorganisms in fermented food

HHEAE ISR X 245 SR
Type of interaction Definition Examples References
A ANERHAEYEIE SRR Stadie SEHFFUKIFIEREER I FZLRR E Z WA HREE - [35]
Mutualistic symbiosis %7552 %% A, RBAERIFHER B e vh B B AL R B 1 L 77

Different organisms benefit from B T A R

each other in the process of Stadie et al. studied the synergistic effects of water kefir

symbiosis yeasts and lactobacilli and found that co-cultivation of

yeasts and lactobacilli in water kefir medium significantly
increased cell yield of all interaction partners

A3 PIRMCEDIFESL AR, — R FUR R R B AEERR B A AP AR A S A [36-37]
Commensalistic MW ERMEAERR3E, A —  RERMIEIER . HIRR. MIRLL K ILnEsF Y ot
symbiosis TGV s Al During cheese fermentation, Streptococcus thermophilus

In symbiosis, one microbe benefits provides Lactobacillus bulgaricus with non-synthetic

from the interaction. while the other  @Mino acids, formic acid, folic acid and pyridine

is unaffected
AFE PRI A A, — R E 2 Wepa R R AL BRI A A TR T b, FLRRTAETE  [88]
Parasitism £, W2 E, JEEA RS BIAELHAE T Th R BRI Rk BT, BT

AE IRV KT SR B A il A 7= i — R g

fFA5 1A The bacteriophage parasitizes the lactic acid bacteria

When two organisms live through the infection of lactic acid bacteria. The

symbiotically, one benefits and the bacteriophage of lactic acid bacteria will destroy the

other suffers, providing nutrients natural ability of the starter in the production of dairy

and space for the former to grow products
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symbiosis, one is harmful to the growth of Listeria or other lactic acid bacteria
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The two microorganisms compete
and are adversely affected by each
other in the same environment for
nutrients, dissolved oxygen, space
and other required substances

In the fermentation process of some foods, for example,
microorganisms in cheese compete for nitrogen sources,
and microorganisms in red wine compete for thiamine
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