Journal of Life Science 2007 Vol. 17. No.7. 970~975

©JLS/ISSN 1225-9918

v-Aminobutyric acidE M

MRS - USA -

dEuistn AEAdAety, AT, (F) it

Received June 4, 2007 / Accepted July 10, 2007

Mst= Lactobacillus brevis AML152] £2] L EM
OIS - OIZA - AI7|MT - HBAR - 24"

Isolation and Characterization of Lactobacillus brevis AML15 Producm% y-Ammobutyrlc Acid. Ji Won
Shin, Dong Geol Kim, Yong Woo Lee, Hyoung Seok Lee, Kee Sun Shin’, Chung Sig Choi” and Gi Seok

Kwon®*. School of Bioresources Science, Andong National University, Andong 760-749, Korea,

Bzologzcal

Resource Center, Korea Research Institute of Bioscience and Biotechnology, Daejeon 305-600, Korea, *Hans Bio
Co., B.L center 303, Andong National University, Andong 760-749, Korea — For the screening of y-aminobu-
tyric acid (GABA)-producing bacteria, 86 bacterial strains which produce GABA were isolated from
Kimchi and Salted-fish.. Among these, three strains designated AML15, AML45-1, AML72 with rela-
tively high GABA productivity were selected by thin layer chromatography (TLC). To elucidate the
relationship between isolated strains and the genus Lactobacillus, their 165 rDNA sequence were
examined. The result of their DNA sequences showed 99% similarity with Lactobacillus brevis ATCC
367. On the basis of the these results, isolated strains were identified as Lactobacillus brevis and des-
ignated L. brevis AML15. In order to determine the optimum conditions for GABA production, the
isolated strains were cultivated in pyridoxal phosphate (PLP) and monosodium glutamic acid (MSG).
Results showed that L. brevis AML15 had the highest GABA productivity with 10,424 nM/ul concen-
tration in MRS broth containing 5% (w/v) M5G and 10 ypM PLP at pH 5.0. The results imply that
L. brevis AML15 has the potential to be developed as a strain for GABA hyper-production.
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Fig. 1. Thin layer chromatogrphy for selection of y-aminobutyric
acid (GABA) producing bacteria. Development solvent
was consisted of n-buthanol : acetic acid : water (5:2:2).
Color development was done to spray 2% ninhydrin
reagent and then heated at 105TC. (A)AML 15, (B)AMLI16,
(O)AML18, (D)AMLS53, (E)AML54, (F)AML55, (G)AMLSS,

(H)AMLE3, ()AML6S, ()AMLA5-1, (K)AML72, (L)AML73,

o] 2 AFFFE AH&-stgith (Table 1). ofv]iat 404
GABAS} glutomic acid9] retention time-& 11043 45.2%
o8 774 ZAEUY (Fig. 2).

2olzse 53

GABA AA7Zz A¥s AML159 165 rDNA H& &
71N Ee EAste] 9L 450 bpe P74 €& NCBIg
Genebankd] 523 nucleotide data base®} wjwste] £ &
3} Lactobacillus brevis ATCC 3679 549 99 4714gs
9% FAI=E Yehiddh ok e AAE EME
AMLI15 straing Lactobacillus brevis2 TAs+Q 3L, L. brevis
AML158 93314c)

Glutamic acid &710i 28t GABAL| Mt

GABA¥ glutamic acid’} glutamic acid decarboxylased]
93te] ghghito] o] Fol WA BT[] wEty & @
FAMNE L. brevis AMLISZFE MRS broth#j Aol 5%
(w/v) MSG &7} & %7] pHE 40, 503} 6002 25}
37°CAA 48217 AxujetslRty. 2 HA3 27 pHE 402
2 2% WA E T A5 el wger pH
o W3le yehta e 222 AT 27] pHE 50
3 6002 AT WA ZF TF A5l YL

Table 1. Cbmparison of GABA productivity of isolated strains

Strain" GABA (nM/p)
Lactobacillus brevis AML 15 2009.4
Lactobacillus brevis AML 45-1 1786.0
Lactobacillus brevis AML 72 1875.8

UThe culture condition was MRS medium containing 1%
MSG at 37T.
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Fig. 2. Amino acid analyzer chromatograms of GABA and
glutamic acid in L. brevis AML15. The culture condition
was MRS medium containing 5% (w/v) monosodium
glutamic acid at 37°C. (a) amino acid standard, (b) L.
brevis AML15 were incubated at 37°C for 24hr., (c) L.
brevis AML15 were incubated at 37°C for 48hr.
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Ao B3], 7] pHE 6008 AT wjAHT 27]
pHE 500.2 233 wlxdA GABA 3teko] 3,604 nM/pl
o Folxon, MSG &&= 2,752 nM/ul 1 shopAs AL
2 2A9 A} (Fig. 3). 27] pHZAJ @& GABA 445
< #lsgen 27) pHE 5022 AT wjAdA 7P
E GABAY AA5o] Yehdd mzl GABA A4S
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o s AT 1 A7 GABAY A 1247
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Fig. 3. Effect of initial pH on the GABA produced by L. brevis
AML 15. The culture condition was MRS medium
containing 5% MSG at 37°C. Symbols: (ll) Cell growth,
(O) pH, (A) GABA
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Fig. 4. Growth rate, pH change and change GABA content
produced by L. brevis AML15. The culture condition
was MRS medium containing 5% MSG at 37C on pH
5.0 Symbols: (@) Cell growth, (A) pH, ((J) GABA,
(£2) Glutamic acid
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Pyridoxal phosphate (PLP)& ule}ql Beo] RZFE A oH
GAD #4846 B3 z2f22 ZL3TH13]. GABA 4
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ou, PLPY] Hrte @59 4§59 pHY Wile 2 43
£ FAA g AeE Agdn

PLP #A7}456] mE AMLISH #3° GABA ¥ae
PLPE #7}3}A] 929S o 9,606 nM/ul A Q.o PLP
2 10 pM H7}3tQS W 10424 nM/plE GABA 3}eto)
1,169 nM/pl © F7h= itk MSGY] §H&-& PLPE #7}3tA]
2SS 10,207 nM/pl 245 1.oH PLPE 10 yM H7}3}
A& w 384 nM/pl2 MSG o] 1,159 nM/pul o Z4H
o] MSGHlX] GABAZ 9] A& eo| Folx& ZOE ZAH
stk PLPY| H7bs &yl $7HE o= GABA A4 MSG
o FgFel= & Aot fle AL Ueyth o] 2345 E
g2 PLPY Hrte d59 A&E¢ pHel & 935 4
%dom PLPY HrlsEe 10 uMo] 714 & F0E A&
"t} (Fig. 5).
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Fig. 5. Effect of pyridoxal phosphate concenration on the

GABA produced by L. brevis AML 15. The cuiture
condition was MRS medium containing 5% MSG at
37°C on pH 5.0. Symbols: (M) Cell growth, (%) pH,
() GABA
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