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Figure 1. Consumption of 20 amino acids by Z. rouxii
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Figure 2. Effect of preferred nitrogen sources on the utilization of EC precursors urea (A) and citrulline (B) by Z.
rouxii ZQ02. Error bars represent standard deviations (n = 3).
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deviations (n = 3).
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Table 1. Amino acids released (g/L) during soy sauce fermentation

t/d
Amino acids

1 4 7 21 69 140
Asp 0.21 1.01 1.94 2.60 2.78 6.20 6.40
Glu 0.43 2.15 4.57 10.49 6.39 11.42 11.58
Ser 0.01 0.17 0.25 2.07 0.40 0.22 0.18
His 0.05 0.43 0.70 0.96 0.84 1.56 1.48
Gly 0.02 0.38 0.83 1.17 1.08 2.03 2.11
Thr 0.17 0.82 1.19 1.65 1.75 3.07 2.90
Cit 0.01 0.51 1.68 2.28 1.50 2.28 2.22
Arg 0.16 1.50 0.97 1.10 2.31 3.21 1.44
Ala 0.16 0.88 1.30 1.70 1.77 3.56 3.58
Tyr 0.12 0.83 1.05 1.07 1.33 0.98 0.91
Cys 0.01 0.03 0.09 0.21 0.10 0.14 0.10
Val 0.12 0.84 1.20 1.65 1.85 4.11 3.98
Met 0.05 0.29 0.36 0.44 0.53 1.04 0.93
Phe 0.15 0.73 1.15 1.48 1.99 3.74 3.32
Ile 0.10 0.77 1.03 1.60 1.67 4.11 3.87
Leu 0.21 1.62 1.63 2.40 2.97 6.25 5.76
Lys 0.17 1.54 2.45 2.78 2.84 4.65 4.13
Pro 0.01 0.45 0.74 1.66 1.96 2.47 2.57
Total 2.30 15.37 23.14 37.24 34.06 61.05 57.47

Underlined amino acids: amino acids that were most related to EC precursors.
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Abstract: [Objective] To study nitrogen metabolism of Zygosaccharomyces rouxii and its relationship with the
formation of soy sauce ethyl carbamate precursors. [Methods] Z. rouxii ZQ02 was cultivated with single source of
nitrogen, preferred nitrogen sources or under salt stress, to investigate its ability of using arginine, citrulline and urea.
[Results] Alanine, glycine and asparaginate were confirmed to be the preferred nitrogen sources of Z. rouxii ZQ02.
Addition of preferred nitrogen sources did not inhibit the use of urea and citrulline, on the contrary, the consumption
of urea and citrulline by Z. rouxii ZQ02 was stimulated with the addition of alanine and glycine. Z. rouxii ZQ02 did
not accumulate any citrulline and urea from degradation of arginine. Urea and citrulline were used by Z. rouxii ZQ02
in the medium with single source of nitrogen. However, use of citrulline and urea by Z. rouxii ZQ02 was strongly
inhibited under saline stress, resulting in the incomplete use of ethyl carbamate precursors. [Conclusion] Use of
citrulline and urea by Z. rouxii ZQ02 was strongly inhibited under high salt stress, resulting in the accumulation of
ethyl carbamate precursors produced by other microorganisms during soy sauce fermentation.

Keywords: Zygosaccharomyces rouxii, citrulline, urea, ethyl carbamate, nitrogen catabolite repression, salt stress,
preferred nitrogen sources
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