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Abstract: Gamma-aminobutyric acid (GABA) has many physiological functions and is a major inhibitory neurotransmitter in mammalian
nervous systems. Fermentation medium for GABA production, based on MRS medium, was optimized using single factor test, orthogonal design and
Response Surface analysis method. The best carbon source and nitrogen source were determined as glucose and the mixture of soybean and com

steep liquor, respectively. Under the optimum conditions, the content of GABA in optimum fermentation medium reached 27.12 g/L, which was

93.30% higher than that of original fermentation medium (14.03 g/L).

Key words: Gamma-aminobutyric acid; Lactobacillus brevis; Medium optimization; Response Surface analysis

y-2EE TR (GABA) MREMIR, £ MaEE
FUBTAL SRR R IR, |2 AR AE T H R,
& B AT BRI — b B S PR 28 0,
B 5ZMENE), BARRME, 50K
DGERERR . HUERIE . DCERRTUR. B sk
Thg, RS2 SRR 2 R 2 T AR ot

GABA M TR E A G R Y E M
EE = VAR LRI R Dy R, H
HAFfE 24 AR ER . JLRE RG2S
TIRIREG, 7T UMERIA IR (MSG) K&k
GABA, i A S T &2k 24, e
2410,

AR AR R IEASBCTHA SAS M 8 [ 434
(7%, XFLL MRS SRl GABA KE#RG I 51T
WiksHHEA: 2009-08-25
fE&EIT: BF (1984-) , B, MiLsE, MsthE: MEMSENS

ez
=

BREE: SELEF

34
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2.1 BRIERT KR A P GABAISE R
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FINAS%IIMSG. 7373 AR GIE . TERE . FLE. 228
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Table 1 Effects of carbon source on content of GABA in

fermentation broth and biomass

HOR - REME B ASHE BET BAE TRMIh

ODgoo 1.05 0.852 0977 0866 092 0.847
GABA(g/L) 14.03 1322 12.15 1034 13.69 10.56

2.2 FIENREEEFT GABA IS

AT BRI & FRAR N 1%, MSG ¥ 5%,
FM RIS FE UL N IR E: TKK 45%. B
Ky 8% £k 12.08%, BT LA N 73 7 : EAKHK 5.9%
BTN 3.3%. BRIY 12.08%. M SLEG4E A HIH# SR Al
FoRF B, SRR 2.
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Table 2 Effects of nitrogen source on content of GABA in
fermentation broth
GABA(g/L) 11.33 10.21 7.36
* 3 EARRNZEFTIZh GABA S EHIFNT
Table 3 Effects of complex nitrogen on content of GABA in

fermentation broth
R BE+ERE FEH+ERE BA+EIH
GABA(g/L) 13.55 15.40 11.30

23 IEASRI R T R S R

DAHI &5 BRI, 8 SR oK ONTR A AU,
MSG#IN5%, FHiAth & 75 o LBAMRS 5 97 4k 2
BHREAT IR WALy (3%) e PP R A S ae 45 K4y
MRS,

KSR ZE TR, W& HEA INE X T GABA
(R B At R ), BRI A GABA T & 52
BT R: HERE>E TR = TR, TBERE 8.
FIEIREN . BERREN. BRSNS S ARAN 2T SEEG
g5 G AR e o 5 DRI AT B 2k B AN T oK A
POt B AR R R IR 75 oA Lh,  DRIAS F Aok
II0e R, TEAS RS2 I R B TR A B (wiv) :
HEIHE1.3%. HEEH3.3%. TKIK3%. BRERER0.025%,
MSG# 5%

HH T B ARG TR AL A A B R AT, FrbA
MR IEAT R0 2h H B RS IR B o AT %, 7
24.86 g/L, 12350, WIMaER A RIS
T77.19%.

x4 ABRSKFER B4 %
Table 4 Factors and levels of the orthogonal test
WA Kz Bk BMA AR MR RER AL
BB R DA B M &
1 07 27 3 0 0 0 0 0

1 33 4 0.2 02 02 0058 0.025
3 13 38 5 0.3 03 03 012 0.05
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Table 5 Analysis of the orthogonal experimental results

I 8 #2 BR BRRE AT BEER BUBR ALER
5 OB B R 47 BH O 4 4

[

1 1 1 1 1 1 1 1 17.80

2 1 1 1 1 2 2 2 2 2156
3 1 1 1 1 3 3 3 32037
4 1 2 2 2 1 1 1 2 2216
5 1 2 2 2 2 2 2 3 19.63
6 1 2 2 2 3 3 3 1 1813
7 1 3 3 3 1 1 1 3 1893
8 1 3 3 3 2 2 2 1 17.60
9 1 3 3 3 3 3 3 2 19.30
10 2 1 2 3 1 2 3 1 19.70
11 2 1 2 3 2 3 1 2 19.14
12 2 1 2 3 3 1 2 3 21.09
13 2 2 3 1 1 2 3 2 1851
14 2 2 3 1 2 3 1 3 2172
15 2 2 3 1 3 1 2 1 2221
16 2 3 1 2 1 2 3 3 21.10
17 2 3 1 2 2 3 1 1 19.56
18 2 3 1 2 3 1 2 2 2011
19 3 1 3 2 1 3 2 1 1837
20 3 1 3 2 2 1 3 2 21.65
21 3 1 3 2 3 2 1 3 20.14
22 3 2 1 3 1 3 2 22279
23 3 2 1 3 2 1 3 3 2281
24 3 2 1 3 3 2 1 1 2274
25 3 3 2 1 1 3 2 3 2186
26 3 3 2 1 2 1 3 1 21.88
27 3 3 2 1 3 2 1 2 2028

K1 195 200 21.0 207 201 21.0 203 198
K2 203 212 204 201 206 20.1 206 206

K3 214 201 198 205 205 201 204 209
#ME 19 12 12 06 05 08 03 11

2.4 WE LTIV E S (B

H IEAZ TR 22 70 45 SR R LI GABA T B
M E R Z O EE . HEMNTRRK. Bk, &K
S AIGABA BN NAE, #ARE. BER ALK
KNBAZEDHILX S Xov XeFoRo HTTREx= (XXo)
JAXK HAR AT R xoy H A ERISE, XJvE2e
BHEIE, Xoh HZRETOE, AXCOYEZRERZD
Ko AI3x= (X-1.8) /0.5, %= (X2-3.3) /0.5, X3= (X3-2.5)
0.5, HTmis il B AR Wake, SEIREE R AR
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Table 6 Levels and ecodes of factors

R
A& Yy
-1 0 1
HEHE X 13 1.8 23
wah X 1.8 33 3.8
k¥ X3 2 2.5 3

#R7 Box-Behnkeni{3& 1% i+ K& Ma R {E
Table 7 Designs and responses of Box-Behnken

Run 1 X1 X2 X3 Y1
1 -1 -1 0 23.80
2 -1 1 0 24.00
3 1 -1 0 2592
4 1 1 0 26.00
5 0 -1 -1 24.50
6 0 -1 1 24.50
7 0 1 -1 24.82
8 0 1 1 25.30
9 -1 0 -1 23.60
10 1 0 -1 25.70
11 -1 0 1 24.50
12 1 0 1 26.60
13 0 0 0 26.70
14 0 0 0 26.80
15 0 0 0 26.40

2.5 [l NI 2 b
L SAS FmE S T [ 5 7 Al R HEA T H s 04
T R BT Rl e A, S5 R AR 8.
+R8 FEMME
Table 8 ANOVA of the results

FERR AWE Frk  HF F Pr>F

AR 9 16.72269 1.858077 23.61162 0.001408
—RIM 3 9.5476  3.182533 4044222 0.000626
ZRIR 3 7113893 2371298 30.1334 0.001257
RER 3 0.0612 0.0204  0.259234 0.852141
RE 5 0393467 0.078693

£ IR 3 03068 0.102267 236  0.311473
RER 2 0.086667 0.043333

B 14 17.11616

H 8 A, [ AR F AL B2 (Proga<<0.01),
HysE RBRY N 09770, B 181 HARHEZE Jy 0.280523,
R A R, [BIRJFREA— R, kI
(K138 5 ZE A R B EOK,  MAS IR, BB = A
RZEZL BN



MK EmBHL

Modern Food Science and Technology

2010, Vol.26, No.1

x9 EYFHEEFEARKHMEITHE

Table 9 Estimate values of regression coefficient in the regression

equation
AR AdaEit AFEE t Pr> |t
X1 1.04 0.09918 1048599  0.000136
X2 0.175 0.09918  1.764469  0.137927
X3 0.285 0.09918  2.873564  0.034849
X1¥X1 0.691667  0.145989 47378  0.00516
X1¥X2 -0.03 0.140262  -0.21389  0.839085
X1¥X3 8.882E-16  0.140262 6.33E-15 1
X2¥X2 -1.011667  0.145989  -6.92975  0.00096
X2¥X3 0.12 0.140262  0.855544 0431328
X3*X3 0.841667  0.145989 -5.76528  0.002205
R-square R FH 97.70%

RMSE BEatRAEE 0280523

x 9w, WEZRZHEIETEN: Y=
26.63333 +1.04 X+ 0.175 X5 +0.285 X5 - 0.691667 X,* -
0.03 X;X, + 8.88 x 100X X;-1.011667 X5*+ 0.12 XoX5-
0.841667X5 «
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R BRI I R R E, B TS RS RET %% 5 AR
BN —MmFETZE, E3 =0 — kR, KiE
%07 12 41 AT 15 2R B R AE AR FR D X=0.75000,
X,=0.08578, X;=0.17540. AHXMTH&ME: 2.18%, ¥4
THr: 3.63%, TR 2.59%. BEIHREELTRIN K Bk
FEEAN 27.06 g/Ls

N T AR TN AERf M, TR RIS T
BT T REARLS, FrSr~8o8 27.12 gL, UiHIZEAY
REAR A R L Tl iz o A TR 100 o

27

B MaRIEE (X1, X2) SSHRE
Fig.1 Surface Plot for X1, X2

B2 MaREE (X1. X3) MHAHrE
Fig.2 Surface Plot for X1, X3

B3 MREE (X2, X3) SESHIE
Fig.3 Surface Plot for X2, X3
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Fig.4 Effect of MSG on content of GABA in fermentation broth
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