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Improvement of Taste of Soy Sauce by the Addition of Salt-Tolerant
y -Glutamyltranspeptidase as Glutaminase During its Fermentation

Hideyuki SUZUKI and Kyoko KIJIMA

Graduate School of Biostudies, Kyoto University, Kyoto 606-8502

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, 70 mM glutamic acid was accumulated after 4 months of fermentation, while 95
mM glutamic acid was found by the addition of 1 U/1.4 L GGT. Taste of soy sauce was
evaluated after 6 months of fermentation. It was found that difference of 25 mM
glutamic acid in soy sauce was difficult to distinguish and that more than 50 mM
difference was required. Soy Protein Research, Japan 8, 35-38, 2005.

Key words . y-glutamyltranspeptidase, glutaminase, salt-tolerant, soy sauce

BWEEEREICBWT, REZAHEEHRCTH S
Aspergillus oryzae®sojaeDVg s 7057 — ¥l L -
TRTF NI, RATRTFF—=LIZL->TT I /R
ICETOMmEN, BWRIEICEST S, Eiho ) TR
FELLTIONVY IVEEORIZE - TREAL L SINTW
H, TNV IVIITNE I F—BIZL o TR S
NTTNY IVERIZRY, ) TRICHFST S, Lol

*T606-8502 BRI/ B AL FUIEE 53 AT

KE7=ARBEMRE Vol. 8(2005)

TN I F =BG ThRwE, vy I L
FICBAL LT, DLV E 2T s s
VW IVBIZE>TLEY, o0 ) FRELR DN
XyorkoTLEH)Z LA L (Fig. 1). HililEE
X, MREOWMIEZE 72012, 18% (3 M) Ok
N, pH55TIrbs. Z0kd %, kgD
FAETIZBWTIR, HEOZ VY I F—Pldsh HE
ENTw5, 22°C, WEEO 7 VY I F— R EE
DEDRINT T ) TR RDF7Z1, ElmaHEw Iwmm

35



LL)EtwyiarfrbhiTcwns, LaL, SAHICHE
ZBNTFYTOTIVEY I F—YTliftErkD b 0id %
MR AP TR,

y- TNV INETYARTF =¥ (GGT) &, -
TNE INMEEM Dy -7y INEERMOT I B
ENEBLTH L V-7V I MLEW % R 567
BEIBE, FDy-7 ¥ IVESE RSB 5 G
AT 2R TH L (Fig. 2). L7z2a-> T, MK
RIS BWTHERZ VY 3 v ThiuE, Kisids
VI F—ERETH L. Rz bidNF v ABME O
GGTH M TH 5 2 & = B L7z, Bacillus subtilis
16817/ a7 a Yy MZX )7 Ao4aiiR
IR Do TWAE I &, I O TILEES T 05
TLTWAZ ERD, RIFFETIEZ DROGGT % i
BEFSHRIRINL T, ZOREEMET L.

Soy protein

protease
Asperigillus oryzae

peptides Asperigillus sojae
peptidases
glutamine
glutaminase nonenzymatic
&
(@am) pyroglutamic acid
v v
amino acids  glutamic acid

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 the N-terminal Thr residue of the small subunit”.
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Fig. 3. Concentration of glutamic acid during soy
sauce fermentation. Triangle: without addition
of GGT; circle, addition of D445A mutant GGT;
diamond: addition of wild-type GGT.
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