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ABSTRACT

Glutaminase of Asperigillus oryzae is not salt-tolerant and there is almost no
remaining activity in the presence of 18% salt. Therefore, not all glutamine released
from soy protein during soy sauce fermentation is converted to glutamic acid which
is the critical amino acid for its taste, but some are converted to tasteless
pyroglutamic acid spontaneously. y-Glutamyltranspeptidase (GGT) has glutaminase
activity and GGT from Bacillus subtilis is quite salt-tolerant. The effect of the
addition of B. subtilis GGT to soy sauce fermentation was investigated. Without the
addition of GGT, 65 mM glutamic acid was accumulated after 98 days of
fermentation, while 115 mM glutamic acid was found by the addition of 4.1 U-GGT
/190 g-moromi. Nine out of ten panel members could distinguish the taste of these
and answered that they prefer the soy sauce fermented by the addition of GGT. Soy
Protein Research, Japan 9, 42-46, 2006.
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Fig. 1. Digestion of soy proteins and the related enzymes during the fermentation of soy sauce.
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Fig. 2. Reaction mechanism of y-glutamyltranspeptidase. The reactive OH group of GGT is the OH group of the
side chain of N-terminal Thr residue of small subunit”.
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Table 1. Comparison of GGT activities
y -GpNA

Glutaminase activity

hydrolysis activity (pH 5.5)
(pH8.73,NaCl0%) NaCl0% NaCl 18%
Wild-type 1 0.53 0.58
D445A 1 0.028 0.75X10°°
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Fig. 3. Concentration of glutamic acid during soy
sauce fermentation. Triangle: without addition
of GGT; circle: addition of wild-type GGT (4.1
U/190 g-moromi).
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Fig. 4. Effect of the addition of GGT to soy sauce moromi during fermentation: on more umami taste (A) and

preference (B).
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