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Characterization of glutamate decarboxylase (GAD) in mold for brewing.

Kimi TsucrIva, Kenryo NISHIMURA
(Kumamoto Industvial Research Institute, 3-11-38 Higushimashi,
Kumamoto-City, Kumamoto 862-0901)

This study aimed to measure the activities of Glutamate decarboxylase {(GAD}, an enzyme to make
y-amino butyricacid, in 20 strains of mold which are widely used in the brewing trade, and to examine
the biochemical characteristics. Mold examined in this study included 18 strains of Aspergilfis used for
making miso, shovu, seishu and shochu, and 2 strains of Monascus, all of which were cultured in a YPD
medium with shaking for 3 days at 30°C.

The GAD activity was higher in Aspergillus oryzae than that in Monascus. Among the A. oryzae, it
was higher in those for mise (3.160.67 U/g) and seishe (2.89+0.09U/g) than the remaining kinds.
The GAD activities were not found in the culture medium in any molds but were in the mycelium.
Although the GAD activity was not found in a reaction including only the substrate and mycelium, it was
markedly increase.d' to 6.4U/g when 10 «M of co-enzyme (pyridoxal-5-phosphate) was added. The
GAD in Aspergillus might be a cell-bound apo-enzyme. Under the liquid culture, the activity per
mycelial weight increased in response to the growth until 3 days after the beginning of culture, and then
decreased. The optimal condition of GAD in Aspergillus for miso was 5.5 in pH and 55°C in temperature.
When the mycelium was stored under low temperature conditions of 4°C, the activity of GAD increased
with time.

Key words | #£H, GAD, ZN % 3 EADREREESS

1 =

y-7 L S BEERFEY AT L BT, SN
I B BB R ¥ (Glutamate decarboxylase,
GAD) [EC4.1.115] DEBiz X b ¥ & EEHIR
REESNTERT 5. GAD JEM>REN D LEF
BYETEKEDRCHHFELTBD, BFrk-T
MW #=# pH, Km{EL roEEMEFIZAE LR
A", y-7 I/ BEEINERTERE2E T 2
IETHISHh, ERNOEEEOMFEEZHENE LT,
FLERY, GREF™, ¥ yotw RS, EEFY 7 X0
RERBFOD y-7 & /EETELT 2HENES ¢

BAREEE S 9748 5 5382~386 (2002)

ZEaNTw3, TOE/RERGCAD KL TH, X
B~ SR EEY REIRO GAD MM E R Tw» 3,
FHEOL S GAD koW TREENITEA LR,

FIT, RE~DOEREEMFSCESAREZIAT
5lEREMELT, ANEsSOEEEER AR
B GAD B2 HIEL, »RHE GAD ORFE£HE~

o,
iy

ERFIE

1. EFRE®
BEZ, BEA-I— 445 AFLLIRERA T
(& T Aspergiilus orvzae), WA 45 (4. orvzae 3



RS RS D 707 3 o Bl R ERRE R & £ 5k

e, Aspergillus. sojae1%), WHERAIHK (£ T A
oryzae), 4 BI FA 4 R (Aspergillus  kmwachii 3 £,
Aspergilhs awamori 1 BE), WUWHLMEEE, IFO &
2 ¥ (Monascus purpureus IFO 4478, Monascus
pilosus IFO 4520) DEFH20 #HFEEEFARELELT
Fivadz,

2. {EREH

Aspergillus BB OFERME ML, PDA
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EYELA) WL VR L TEREGFEERAIEL L,
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y-TE/BBOEERR, AccQ-Tag™
(Waters) ik DEIELTz. T80, 0.45um 7 4
N —5BLAEER 10 25 VBEEE 0L TH
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Table 1 GAD activity in the various types of molds.

use mold numbi::'r GAD activityV
of strains (U/g)
miso Aspergilius oryzae i 3.16+0.67
shoyi Aspergillus oryzae 3 1.3810.21
Aspergillus sojae 1 0.68
seishut Aspergillus orvaae 3 2.89+0.09
shochu Aspergillus kawachii 3 1.17£0.27
Aspergilins awamori 1 0.54
benikoji  Monascus purpureus 1 1.07
Monascus pilosus 1 0.46
1) Mean=®5.D.
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Fig.3 Effect of temperature on GAD activity.
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Fig.4 Time course of GAD activity during storage
at a low temperature of 4°C.
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