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Production of Components Containing y-Aminobutyric Acid
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An efficient technique for production of y-aminobutyric acid (GABA) using Lactobacillus brevis IFO12005
and rice bran was examined. GABA was produced with a conversion rate of more than 90% from
monosodium glutamate (MSG) by L. brevis IFO12005 using a culture medium which contained rice
bran as the sole source of nutrition. However, when the MSG content of the rice bran was more than 8%,
the conversion efficiency to GABA fell. The enzyme processing of the rice bran medium (RB medium)
was very effective for GABA production. GABA was produced with a conversion rate of more than 95%
by L. brevis IFO12005 using the enzyme-treated RB medium and 16% MSG. GABA was produced
with a conversion rate of 1.4% using a 30 [ jar fermentor containing 20 / of RB medium.
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Fig. 1. Program of rice bran enzyme processing.
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Fig. 2. Production of GABA from MSG by Lactobacillus brevis
IFO12005 using bran of Akitakomachi rice. Glutamic acid and
L. brevis IFO12005 were added to the rice bran liquid mix-
ture (rice bran: water = 1 : 4) and cultivated for 6 d at 30°C.
Symbols: @, GABA; A. glutamic acid; W, cell growth.
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Table 1. GABA production with different rice bran media.
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Fig. 3. Effect of ratio of rice bran and water in medium on pro-
duction of GABA. The rice bran liquid mixture was cultivat-
ed for 4 d at 30°C with addition of glutamic acid and
Lactobacillus brevis IFO12005 to alter hydration rate. Symbols
for GABA concentration: rice bran : water = 1 : 4 (—O—),
rice bran : water = 1 : 5 (—A—), rice bran : water = 1 : 6
(—[—=); symbols for GABA conversion rate: rice bran : water
=1:4(—@—), rice bran : water = 1 : 5 (—A—), rice bran :
water = 1 : 6 (—Hl—); symbols for L. brevis IFO12005 cell
growth: rice bran : water = 1 : 4 (-~ O ), rice bran : water =
1:5 (+~A-), rice bran : water = 1: 6 (—[1-).

Culture time Akitakomachi Menkoina Akitasakekomachi
(d) (mg/ml)? (mol %)° (mg/ml)? (mol %)° (mg/ml)? (mol %)°
0 0.09 0.92 0.15 1.71 0.22 2.42
8.29 83.5 9.02 100 8.81 95.8
9.02 90.8 8.57 95.9 8.74 95.1

2 GABA concentration, " conversion rate.

Glutamic acid and Lactobacillus brevis IFO12005 were added to the rice bran liquid mixture and cultivated for 6 d at

30°C.

Table 2. Amino acid and sugar-composition of rice bran processed with enzyme mixture.

Amino acids

Sugar (mg/g)

Rice bran Enzyme process (mg/e)
88 Glucose Fructose Sucrose Maltose

- 0.93 3.55 3.59 3.29 1.93
Akitakomachi

+ 2.55 9.63 5.18 0.23 2.04

- 0.81 3.77 3.47 3.40 0.09
Akitasakekomachi

+ 1.80 10.85 5.08 2.71 1.03

Enzyme processing method according to program of Fig. 1.
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Fig. 4. Effect of MSG concentration on production of GABA. An
8% to 16% glutamic acid solution and Lactobacillus brevis
IFO12005 were added to the enzyme-processed rice bran,
which was cultivated for 3 d at 30°C. GABA conversion rate
with 8% MSG (@), 12% MSG (A), and 16% MSG (H); GABA
concentration with 8% MSG (O), 12% MSG (A ), and 16%
MSG ().
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Fig. 5. Effect of initial pH condition on production of GABA.
GABA concentration at pH4.0 (—@®—), pH4.7 (—A—), and
pHb5.3 (—M—); glutamic acid concentration at pH4.0 (—O—),
pH4.7 (—A—), and pHb5.3 (—[J—); cell growth of Lactobacillus
brevis IFO12005 at pH4.0 (~ @), pH4.7 (- A—),and pH 5.3
).
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Fig. 6. Production of GABA from rice bran using 30 [ jar fer-
mentor. Rice bran medium cultivation temperature was
30°C and agitation speed 50 rpm. Symbols are the same as
in Fig. 2.

JEVEREMO-4 5 (B pEZERY) 2 L7z, RBEGHIZE
VRIS 2 ENED LA L, iR
WHETCH o7, EHREADAMHICT A MY iz EHR
O HEZOL, AELEAZEILLZEDERE ED
N5, ZZ T, RBIHIZ, THIROBELERFIC A1
LA CREFRIER) 2 Bl & (T8 L C 1/1000 %550 L, 55°C
T 1 R OB LALIR R, [FIRRICEMERE T X 2 B o i &
To7-.

FALABRIC L > T, BN EE -7 2 E THFEE Y
M2 L0 AEMBATBEE 22D, WRERIE D 65.6%
(wiw) &35 HEE (3000 rpm, 50 43) 65.2% (w/w)
EAFETH -7 BoNlkEsIUEBY 2E&T 5.8
D GABAGHIRE X, ZNZHkE1.3% (wh) B
SUOAHBEEE 1.2% (ww) ThHotz, DEDREES,
KEZANVDZEITX Y GABAGHMKRY E L CRIES
JOERDOAENTTRE &M N, AMEIPEY) O KA %
HAWTEEMZHT Z &2 GABALENREE L -
7z.

3 #

Lactobacillus brevis IFO12005 3 X OKMfEZ AW T y- 7
1B (GABA) DO#RPLZAEERZHRF L. EH
HEDBRICRET 2K (HEZ%H, DAV,

20064 1255

KHEBEC & 5) 2ME—DRERE LCKREAK (BFR
RALFR) Z BT, L. brevis IFO12005 2R (AE 44 % &
IRV KBEERED8Y (ww) ZIRIMLIZIVE I VR
F MU 7L (MSG) 75 90% A EDEHK TGABA Z4E
PET D EMWTEL L L, KEEITH L 8% L EDMSG
ZIMLT5E, GABANDOEBRHRIFE R L. E5
12, HAEBSAEL RS (RB #H) 2HWVWS 2
TR, KEEDHRAL X AL L.brevis IFO12005 D S EF A
fEtE U7e. HARFEAE L 72 RB B2 MEALEE O KRR
BWEHN, BEHONKEIEGEZ1: 451 6 TN
¥zl XHIT, MSCOWRMEZR 8% M5 16%E N &
723554, 95% LA E D AR TH O EIUE T GABA % 24 I
BICTHELT:. 3012 v —H#E4EEIC & 5 RB #1120 kg
A — )V DEEFEIT X Y GABANY1.4% (w/w) AERE X e
B ik 2 B BEC & - C1.0% (w/w) LA ED GABAE
HHBEYOWAR, BEhRPRET 2 ENTE .

X 5

1) WHME, FAtEZ o B, 45, 183-187 (1988).

2) Stanton, H. C.: Arch. Int. Pharmacod., 143, 195-204
(1963).

3) MHEARE, 2 TUF, & KBS FHLE =ENA
TEE RS, NITHIAE, RBAEY, &6 B, &6l
K HARTEE, 47, 596-603 (2000).

4) Saikusa, T., Horino, T., and Morl, Y.: J. Agric. Food Chem.,
42, 1122-1125 (1994).

5) Fi—E, HAET, AR s ik Il EHERE
BAIFSEITHRAS , 4, 25-29 (2002).

6) KFIER], KEE LT, MANETF, dSHEBEES MIE
s, FEO GG Ak, 61, 1449-1451 (1987).

7) MIHEF ' ERX, 36, 7-9 (2001)

8) K TM¥ . &a & B, 36, 10-11 (2001)

9) HEHBELS, MRS, K&ER, FMAET R,
61, 817-822 (1987).

10) VEEES, S/ hEA, HEEMA Mazumder, T. K., 7K
FHER, o B, B ORE . ANELFOY—FE0E,
7, 39-43 (2004).

11) FAitS, FHESH, BPERA e B, 36, 12-
14 (2001).

12) Ueno, Y., Hayakawa, K., Takahashi, S., and Oda. K.:
Biosci. Biotech. Biochem., 61, 1168-1171 (1997).

13) FJI & R, wNEt, fNOR=, NHEBEE
T, 75, 239-244 (1997).

483



