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Culture Medium Optimization for y-Aminobutyric Acid Production
by Response Surface Analysis

ZHONG Huan-yu, XU Jian-jun, JIANG Bo
(School of Food Science and Technology. Southern Yangtze University, Wuxi 214036, China)

Abstract: Response surface analysis (RSA) was applied to optimize the culture medium for y-
Aminobutyric Acid(GABA) production. In the first optimization step, the influence of glucose,
soybean flour, corn steep liquor, K, HPO,, Tween-80, initial pH and monosodium glutamate
(MSG) on GABA production was evaluated using a fractional factorial design. The significant
factors at the analysis range are; soybean flour, corn steep liquor and glucose. Using the yield of
GABA as the optimization index, the optimal medium components were determined by a central
composite design and response surface analysis. Under the optimal conditions, the experimental
values agreed with the predicted values. The yield of GABA increased neatly 4 times to 3. 63 g/L.

Key words: y-aminobutyric acid (GABA); culture medium optimization; response surface
analysis (RSA)
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Tab.1 Experimental design, results and intuitive analysis of two-level orthogonal design
TR gpaw mEnm KEeR RRRE mEmm AEsm  EF  paes
B EREE/ FBEE/ RRRE/ H RR®KE/
(g/L) (g/L) (g/L) (g/L) (g/L) (a/L) P (g/L)
1 1(5) 1 (5 1(5) 1(2) 1 (5 100 1(6.0) 1.075
2 1 1 1 2 (10) 2 (10 2 (10) 2(6.8) 0.780
3 1 2 2m 2 (15) 1 1 2 2 1.207
4 1 2 2 2 2 1 1 1. 691
5 2 (15) 1 2 1 2 1 2 1.216
6 2 1 2 2 1 2 1 0.752
7 2 2z 1 1 2 2 1 0.716
8 2 2 1 2 1 1 2 1. 457
K, 4.753 3.823 4.028 4,214 4.491 5.439 4,234
K, 4. 141 5.071 4. 866 4. 680 4.403 3.455 4. 660
?ﬁjf(m 0.612 1,248 0.838 0. 466 0.088 1. 984 0. 426
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Tab.2 Assigned concentrations of variables at different levels

in Box-Behnken design
X F
A X -1 0 +1
R RRKE/ (e/1) X, 5 20 35
EXRRBWEE/ (/L) X, 2 10 18
HERMEABWRE/ (/L) Xs 3 8 13
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Tab,3 Experimental design and results of Box-behnken de-
sign for GABA production

%8 Tk EXE WHH GABATH
(X)) (X2) (X) Y/(g/L)
1 -1 -1 0 0.211
2 —1 1 0 1. 690
3 1 -1 0 2. 895
4 1 1 0 2.765
5 0 -1 -1 0,270
6 0 —1 1 0. 966
7 0 1 —1 0.734
8 0 1 1 1. 452
9 —1 0 —1 0. 680
10 1 0 —1 0. 136
11 —1 0 1 0.984
12 1 0 1 1.922
13 0 0 0 3.452
14 0 0 ] 3.585
15 0 0 0 3,604
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Tab, 4 Variance analysis of regression equation

Y& Am FAM oy F %
*W@ EDF S8 MS BRRD
MR 9 21.14644 2, 349606 7.800071°  0.9333
@i 5 1,506143 0.301228

B 14 22.65259
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Fig.1 Response surface plot of GABA production{Y, }
as a function of soybean flour{ X, | snd glucese
{X:)
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