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Functional analysis of bacteria isolated from soy sauce moromi
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Abstract: [Objective] To isolate and characterize bacteria from soy sauce moromi and evaluate their
potential applications in soy sauce production. [Methods] The dominant or specific bacterial strains
will be isolated from Japanese-style soy sauce moromi. And their capabilities in salt tolerance,
proteinase secretion and production of organic acid, amino acids, volatile compounds under high salt
condition will be assessed. [Results] A total of nine strains belonging to the genus of Weissella,
Pediococcus, Lactobacillus, Bacillus, Tetragenococcus and Staphylococcus were isolated from soy
sauce moromi. Weissella paramesenteroides CQO03, Pediococcus acidilactici JY07, Pediococcus
pentosaceus JYO08, Staphylococcus sp. IY09 and Tetragenococcus halophilus MRS1 were found to be
salt-tolerant strains. Bacillus amyloliquefaciens B2 exhibited stronger capability in secretion of
protease and glucoamylase. W. paramesenteroides CQO03 produced more umami tasting amino acids
than other isolates. Both 7. halophilus MRS1 and S. sp. JY09 retained high activities in synthesis and
accumulation of volatile compounds. The potential capability in organic acids production by
T. halophilus MRS1 was also detected. [Conclusion] Nine strains that belong to different species with
potential capability in promoting raw materials hydrolysis and improving soy sauce aroma were
obtained. The results demonstrated their benefit for shortening fermentation duration and improving the
quality of soy sauce.

Keywords: Soy sauce, Weissella, Tetragenococcus halophilus, Pediococcus, Bacillus, Volatile
compounds
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Figure 1 Phylogenetic tree of moromi isolates based on their 16S rRNA gene
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sequencing results.
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Figure 2 Comparison of tolerance to salt of moromi bacteria
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Table 1 Detection of protease and glucoamylase o 2 7\
activity of nl:oromi bacteia . 241 FERHER ST
pH 2
Strains Protease Glucoamylase
(U/mL) (U/mL)

W. confusa CQO1 ND ND 10 d
W. paramesenteroides CQ03 36 30 (r=0.806 P=0.009) T. halophilus
W. cibaria CQ02 ND ND MRS1
P. acidilactici JY07 10 266
P. pentosaceus JY08 ND ND
L. salivarius B1 ND ND S. Sp. JY09 T. halophllus MRS1
B. amyloliquefaciens B2 102 227 L. salivarius Bl B. amyloliquefaciens
T. halophilus MRS1 ND 33 B2 w. cibaria CQ02
S. sp. JY09 ND ND . .

ND ) L. salivarius Bl B. amyloliquefaciens

Note: ND: No enzyme activity. B2 T. halophilus MRS]1

*2 BBAESHIEREGE S LR

Table 2 Production of organic acid by soy sauce moromi bacteria (mg/100 mL)

Strains Lactic acid Acetic acid Pyruvic acid  Citric acid ~ Fumaric acid  Pyroglutamic acid
W. confusa CQO1 174.26+9.43 20.83+1.09 ND ND ND ND
W. paramesenteroides CQ03 110.32+5.88 67.33+1.24 ND ND ND ND
W. cibaria CQO02 17.69+0.35 56.83+2.78 ND ND 113.54+3.94 ND
P. acidilactici JY07 268.50+13.92 16.83+0.28 8.74+0.06 5.57+0.07 ND ND
P. pentosaceus JY08 176.94+4.56 20.17+0.80 12.99+0.10 32.87+0.91 ND ND
L. salivarius B1 213.81£15.38 ND ND 78.20+1.99 ND 53.78+1.02
B. amyloliquefaciens B2 371.98+10.31 ND ND 73.61+1.11 47.27£1.03 18.25+0.77
T. halophilus MRS1 589.01£15.50 107.83+6.36 ND ND ND 58.78+1.38
S. sp. JY09 206.03+6.60 87.31+0.97 14.79+0.73 20.90+0.37 ND ND

ND .
Note: ND: Not detected the organic acid.
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Figure 3 Production of volatile substances by bacteria isolated from soy sauce moromi
(ng/L).
Note: The value on the bar expressed concentration of compounds (pg/L).
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Figure 4 Production of amino acids by bacteria isolated
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