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Screening, Identification and Primary Optimizing of a Strain Producing
¥ Aminobutyric Acid from I- Glutamic Acid

LIU Tingting, YANG Taocwei, ZHANG Shurcong, XIA Hai-feng, RAO Zhr ming*
(Key Laboratory of Industrial Biotechnology, Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract: A strain with capablity of producing ¥ Aminobutyric acid from L-glutamic acid was
isolated from variety of fermented food and different natutal environment samples, and the
conditions of transformation were optimized. Process and Method: Isolation and purification
method of Lactic acid bacteria was used to screen the strain yielding ¥ amino butyric acid, and its
morphology analysis, physiological and biochemical properties and phylogenetic analysis based on
the 16S rDNA sequence were identified. And then the conditions of transformation were
optimized for the Lactic acid bacteria separately. Based on Systems Manual of Determimative
Common Bacteriology, the bacteria was preliminarily identified Lactobacillus p lantarum. T he
better transformation conditions as follows: cell age 36 h, buffer initial pH 4.8, buffer
concentration @ 2 mol/ L; The content of GABA was over 34. 26 g/ L and transformation efficient
was up to 97. 81% in the optimum transformation conditions The strain can be used to produce

¥amino butyric acid and has a higher converting capability of GABA.

:2009- 09- 29
(20676053, 30970056); 863 (2006A A 020103, 2007A A027207)
* : ( 1975~ )7 ’ s ’ ’ s

Email: raozm@ yahoo. com. cn



FS5H NI F AL SRBA v REA RARG L K2 BT H AL 743
Key words: ¥ aminobutyric acid, Lrglutamic acid, lactic acid bacteria, screening, identification
¥ ( ¥ Aminobutyric acid, GA- min'”
BA), & , 2) : MRS 10 ¢/
: , L, 10 ¢/ L, 5¢/L, 5
I- (GAD) g/ L, 5¢/L, 0. 2g/L, Q1
e o/ L, 0 2g¢/L, Q0 2 gL,
, 0 05¢/L, 20g/ L, 20 g/L; pH 6
GABA 5, 0 08 MPa 15 min''" "M
(-l 3) Ty :
, GABA , 5¢/L, 59/ L, 10g/L, 5
GABA g/L; pH 6 5,0 08 MPa 15 min
: 1.1.3 XA ¥ (GABA)
(Sigma, 99. 9% )s
GABA I- (L-Glu) :
( ) . ( 98. 5% ): pMDI&T TaKe
GABA ) Ra(Japan);
GABA : GA- 12
BA 2003 121 HAHiL
6] CA- 31 01
BA 35 g/L , mL, 30 C
: . 1~ 24, :
, GABA ,
191 g/L; . MRS
, GABA 17 o/ L, MRS 7
; GABA .4 C , 2 1
33 42¢/L,37 L GABA 100 mL
76 36 g/ L (TYG ) 500 mL ,
1d 100 mL ,
: Lr ., 30mL (0. 2 mol/ L, pH
¥ . 50) \ 2% (0.6 g)
; -80 (0 01g) 100 mL ,
; L- ¥ 30 'C 160 r/min 24 h
, ) ¥
1 M5 T )
1.1 5% GABA ,
111 #& GABA ,
1.1.2 354 122 AKBEGNE
1) 10 g/ L, , 600 nm (14
10 /L, 10g/L, 59/ L, Q0 5¢ 123 ¥ &% My 2 EhN
L, 200 ¢/ L, 01gL, 20 Berthlot tel
g/L, 20 g/ L: pH 6.5.0 08 MPa 15 .. GABA 300 ML
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200 UL (Q 2mol/L,pH 10 0) , ¥ ,
, 6% 100 UL .
10% 400 ML, 10 1
min 5 min. 640 nm Tab.1 Results of primary bacterial strain screening
¥ GABA GABA /
- . . / L ! %
1.2.4 ¥ A& WAEHTZHN (g/L) %
> 12 2 3.6
83550 , 2619# ( D2. 6 mm X 9~ 12 0 0
150 mm), 53 C ¥ 10 6~ 9 1 1.8
mg/dL " 3~ 6 1 1.8
s 15% 0~ 3 52 9.8
) 1 mL,
, 4 ¥
GABA , 5% ,
13 GABA ,
131 MAF A4 i « 5 01 ¥
D) [16] 31 1 ¢/L, LP-GB 01,
132 AR DNA #RR [16] 2
133 165 tDNA #9434 16S rDNA 2

f:5-AGAGTTTGATCCT G

GCTCAG- 3
r: 5-CTACGGCTACCTTGT-
TACGA-3
134 PCR ¥ &4 DNA
1ML, 10x PCR 5 BL, 1 UL, dNTPs 4
BL, Taq DNA 1 BL, 50 BL
94 C 5 min,94 C 1 min ,60 C
2 min, 72 C 2 min, 30 ,72 C 10 min
10 BL, 0 8 g/dL ,
Goldview ,

135 PCR ###) le 5 16S rDNA 7702 A
FlR ML B R G AT PCR
) PCR

pMD1&T R E. coli JM109

Amp , 16S rDNA

SBS )
NCBI  Blast GenBank
2 gﬂigﬂ/a%
21

138 , 56

I- ¥ 1

Tab.2 Results of secondary bacterial strain screening

GABA /(g/L) ! %
01 31. 10 88.78
24 13. 83 39.48
41 6.85 19.55
46 4.92 14.05
22 LGB 01
122 >
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30h . 40
h
60  —>— GABAJ & ik &/(g/L) .100
—a— R e ql
3 50
5 40 f,f
#5‘* 30 f‘:
=g a4
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Fig. 1 Growing curve of LP- GB 01
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01, MRS 30 C 24~ 48 h DNA , Lactobacillus
) , s s plantarum strain EW-p 16S rDNA
s MRS ., 99%, Lactobacillus plantarum
(Hitachi H-7000, Honshu, Japan) ,
, , , (5~7) 24

Mm% ( 10~ 20) Hm, 2

2 LP GB 01
(5000x 4 0)
Fig.2 Microscopic shape of LP GB 01 on the MRS me-
dium( 5 000x 4 0)
232 A4

MRS

, 3 LP-GB 01
( »
LP-GB 01  Lactobacil-
lus p lantarum ,
3 LP GB 01

Tab. 3 Physiogical and biochemical characteristics of LP GB 01
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241 EAHEITGCABA # 3L F89 vk
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Fig.3 GABA transformation efficient as the function of
bacterial growth time
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