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Production of Components Containing y-Aminobutyric Acid
from Rice Bran by Lactobacillus brevis IFO12005
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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 TFO12005 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.

[Key words: y-aminobutyric acid (GABA), Lactobacillus brevis IFO12005, rice bran, rice bran medium]

BREIEY TH 2 KBEOFHFIMIZEE LB L XN
TWa. HHOBETE, HHEE SN K k»d)
i, ZXKRDAEREID S 30% (wiw) DD DKEES T T
b, LORFEETERIT P IbETS. 25T, FA
THEPEREL T2 AROBRICBVTHRI IS %
BrEhs LB RLEEHAIZN, ZOREAEDRE
faRh, HEAE, KREEmE R CWHHEI R TWS, Ll
CORIEYTH KBTI R AR, #2078, ©
BRIy, B EOBEER S PEEICEENTL
LEDLREBERE LTOHETHSD, BRIT T+

EAZINTWS EIFFE 2R,

—H, y-7 3 JEH: (GABA) [ ZEESAR D I2IA L 5
ML, MERETFIER? RSMLEMERY 2570 2 &M%l

*##%5E, Corresponding author.
TEL. 0183-73-3161 FAX. 0183-72-3247
E-mail: kenkyu@ranman.co.jp

LNTWVD, T, KIEEF, K KPFELRED
NEET V& L VR FERER (GAD) #FIF L GABA %
BILL - BEHEMCZOABKE 12oWT, MY
TRILBEE, EERR EDORAERRIEIC L 5 GABAEL &R
EF O ONTIREZINT VDY, KELFREERER &
L GABA 2 E{L & ¥ BHFFEIT DV THE IE R,

KT, KEEEPH—DOXREEREE Lo A2 R L,
FLEREE Lactobacillus brevis IFO12005 2 AW T EEIC L 5
GABA & MBI DAE R B E Lz, KIBORTUIEE
DG B L UEEFFEORF RITo TR, T Va 1y
B &5 GABAND HWEBSR 2 RFEL, GABAREN
1%LL ED GABA B8 D4 pE vk 2B LT D TH
535,

S s
KEHHE  BHsEAX LI THE LROKX

479

NI | -El ectronic Library Service



The Society for Bioscience and Bi oengi neering, Japan

(ZAD S 15%FEKHD) ITHL LB RERDH &
f2lEb (K, wAZWE (—HK), KEEI F
b K OXRESEERAV JVEIVERE/ S

)7 e —/KF (MSG) IZRDGHIZEEL 2 vy, KBEER
WXL C8~16%EmL 72.
TI/8aW  ARE5.0mlic40% b ) 7 o o

0.8 ml Z¥INE, ELoHE (2900 xg, 107)) ITX DER
B8y Uiz, Bonk EEEHOT I BET
HEN D HHE JLC-300 (H AT T4H8) ZRWTHHT L.
GABAZIRE  GABAZIRK (%) IZER L 72 GABA
T)VIEE R ITMSGEVEE TR L TEH L.
B CRHEREERAEIC X > CTal kX 15 HEED
DHTIE DX-500 (XA A4 37 28 @thhele1 4 > %2
oo~ 2777+ — (HPAEC-PAD) ZH W TITo72.
BROAE  HAEREEE TEERICEC TREKE
FAWTHRL, FLEBEREIEHE BCPINT7V— A
72T H =, HAKBEE) B AWT35°C TS HIMRGE
L, WA HEL. —AERBIZACTL—F (M
B) ZHWT35°CT4HMEEL, WELL.
FREKCEESE HEEEE 1 L. brevis IFO12005 %
7o, (RTFESHLII MRS ES (Difco ) Z A2, TiTE:
TR, GYRMEEM [V a—22%, BREZX*X
1% (B#%, RA* Y > adil), MSG 1%] ZHw, 30°C,
2 HHB@ERSERICH W, AR & KR D KRR
BEEITHL4% (viw) IRInL 7z,
KIERAKICEDGABALE  KHE20g K75ml
DEAW L 90%FFE T pH4s THBEL, MIEHE
(121°C, 1543) LicEsic, FIdic TEEE L 72 MSG
WHe 5.0 ml (MSG 1.6 g/6 ml) % InZ, BEEERK T il
L, 30°C, 4~6HHOHAHREE G0rpm) ZL7 &
FFIC GABA, 7V & I VRIS I L O FLERE U I E
L7

KIEOBRLEICL 2EMORET  KEE20 g K80

120

100

80 r

60

40

Temperature (°C)

20

0 1 2 3 4 5 6 7
Time (h)

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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Fig. 3. Lffect 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 (—0O—),
rice bran : water = 1 : 5 (—A—), rice bran : water = 1: 6
(—[]—); symbols for GABA conversion rate: rice bran : water

rice bran medium) & U CTHW:. =1:4(—@—), rice bran : water = 1 : 5 (—A—), rice bran :
Sl = o . RV water = 1 : 6 (—Hl—); symbols for L. brevis IFO12005 cell
RBiniﬁl"h £BGABALE RB Hﬁﬁ K=1: 4> growth: rice bran : water = 1: 4 (-~O-), rice bran : water =
DIKEIER1 : 4~6 1B ¥ 7-5H (RB1 : 4~ 6) 1:5 (A-), rice bran : water = 1: 6 (~[J).
Table 1. GABA production with different rice bran media.
Culture time Akitakomachi Menkoina Akitasakekomachi
(d) (mg/ml) (mol %)° (mg/ml)* (mol %)® (mg/ml)* (mol %)®
0.09 0.92 0.15 1.71 0.22 2.42
4 8.29 83.5 9.02 100 8.81 95.8
9.02 90.8 8.57 95.9 8.74 95.1

2GABA 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/g)
(mg/g Glucose Fructose Sucrose Maltose
- 0.93 . 3.59 3.29 1.93
Akitakomachi 3.55
+ 2.55 9.63 5.18 0.23 2.04
- 0.81 . 3.47 3.40 0.09
Akitasakekomachi 377
+ 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
1FO12005 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 (0).
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Fig. 5. Effect of initial pH condition on production of GABA.
GABA concentration at pH4.0 (—@—), pH4.7 (—A—), and
pH5.3 (—Hl—); glutamic acid concentration at pH4.0 (—O—),
pH4.7 (—A—), and pH5.3 (—[1-); cell growth of Lactobacillus
brevis IFO12005 at pH4.0 (-~ @), pH4.7 (- A ),and pH 5.3
(-H-).
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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.
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