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Microbial diversity analysis of different traditional fermented soybean products based on
high-throughput sequencing technology

ZHOU Arong, ZHAN Qing, JIE Xiaoling, LIN Mengdan, ZHENG Xiaoxian, WANG Hailong, FANG Dongsheng*
(Fujian Key Laboratory of Screening for Novel Microbial Product, Fujian Institute of Microbiology, Fuzhou 350007, China)

Abstract: To reveal the microbial diversity, community structure, and potential functions in traditional fermented soybean products, the microbial di-
versity of 12 types of traditional fermented soybean products (soybean paste, Douci and sufu) from different regions and types was analyzed by high-
throughput sequencing technology, and the function was predicted by PICRUSt2 and FUNGuild. The results showed that the microbial community
composition was different among different types and regions of fermented soybean products, and the richness and diversity of the bacteria community
were overall higher than those of the fungi. Principal component analysis (PCA) indicated that the microbial community structure was influenced by
product types and regions, and PCA could effectively distinguish different traditional fermented soybean products. Firmicutes and Proteobacteria
were dominant bacterial phylum, and Bacillus, Weissella, Staphylococcus, Tetragenococcus and Lactobacillus were dominant bacterial genera. As-
comycota was dominant fungal phylum, and Aspergillus, Zygosaccharomyces and Candida were dominant fungal genera. Functional prediction results
showed that bacterial communities in traditional fermented soybean products mainly participated in metabolic activities, especially carbohydrate and
amino acid metabolism, while fungal communities were mainly saprotrophic nutritional mode.
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Fig. 1 Rank abundance curves of bacteria (a) and fungi (b) of different traditional fermented soybean products
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Table 2 Alpha diversity analysis of bacteria and fungi of different traditional fermented soybean products

. i) HR
Chaol #5 %X Shannon#§ %L  Simpsonti %L Coverage Chaol#5 %k Shannon#5%¢  Simpson#§ %L Coverage
DJ1 173.40 1.08 0.60 0.99 128.00 2.48 0.21 1.00
DJ2 214.89 2.57 0.18 0.99 48.09 1.76 0.21 1.00
DJ3 266.68 2.50 0.25 0.99 31.60 0.11 0.97 0.99
DJ4 77.87 1.99 0.24 0.99 1.00 0 1.00 1.00
DC1 43.00 2.14 0.20 1.00 90.33 342 0.05 1.00
DC2 101.00 1.80 0.25 0.99 83.00 2.38 0.18 1.00
DC3 78.55 2.11 0.20 0.99 58.25 1.49 0.29 1.00
DC4 75.67 2.66 0.10 0.99 49.00 2.03 0.25 1.00
DFR1 261.57 2.34 0.25 0.99 48.17 0.90 0.66 1.00
DFR2 216.72 3.19 0.10 0.99 36.00 0.94 0.69 1.00
DFR3 225.00 3.72 0.05 1.00 45.00 2.06 0.22 1.00
DFR4 401.29 4.02 0.05 0.99 56.00 1.89 0.21 1.00
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Fig. 2 Principal component analysis results of bacterial (a) and fungal (b) communities in different traditional fermented

soybean products based on genus level
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Fig. 3 Analysis results of bacterial (a) and fungal (b) community structure in different traditional fermented soybean

products based on phylum level
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Fig. 4 Analysis results of bacterial (a) and fungal (b) community structure in different traditional fermented soybean

products based on genus level
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