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ABSTRACT Objective: To improve Gamma-aminobutyric acid (GABA) production by Saccharomyces cerevisiae. Methods: The
culture medium was researched by single factor and orthogonal experiment. Results: The optimum carbon and nitrogen sources were
glucose and the mixture of peptone and (NH,),SO,, the optimal inorganic salt was KH,PO,. The preferable medium was as follows: 3%
glucose,3% peptone, 0.3% (NH,),SO,, and 0.1% KH,PO,. Under the optimum conditions, the content of GABA reached 1.690 g.L".

Conclusion: The production of GABA was increased under the optimal conditions.
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Table 1 Effect of carbon source on the GABA production in fermentation

broth of strain

Carbon source GABA production( g.L")

Glucose 1.011
Maltose 0.897
Sucrose 0.825
Lactose 0.851
Fructose 0.926
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Table 2 Effect of organic nitrogen source on the GABA production in

fermentation broth of strain

Organic nitrogen source GABA production(g.L")

Beef Extract 0.761
Yeast Powder 0.826
Peptone 1.199
Urea 0.534
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Table 3 Effect of inorganic nitrogen source on the GABA production in

fermentation broth of strain

Inorganic nitrogen source GABA production( g.L")

(NH,),SO, 1.453
(NH,);PO, 1.403
NH.CI 1.386
NHNO, 1.398
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Table 4 Effect of inorganic salt on the GABA production in fermentation

broth of strain

inorganic salt GABA production(g.L")
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Table 5 orthogonal experimental design
factors A B C D
levels (%) (%) (%) (%)
1 2 2 0.1 0.1
2 3 3 0.2 0.2
3 4 4 0.3 0.3
A EENE;B EAH,; C MEH; D KH,PO,
Note: A glucose; B peptone ;C (NH,),SO,; D KH,PO,
RO6 EXIKWHER
Table 6 result of orthogonal testing
No A B C D GABA production(g.L")
1 1 1 1 1 1.058
2 1 2 2 2 1.166
3 1 3 3 3 1.059
4 2 1 2 3 1.263
5 2 2 3 1 1.687
6 2 3 1 2 1.143
7 3 1 3 2 0.901
8 3 2 1 3 1.077
9 3 3 2 1 0.842
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Table 7 Analysis of range for factors

NO A B C D

k1 3.283 3.222 3.278 3.578

k2 4.093 3.930 3.271 3.21

k3 2.82 3.044 3.647 3.399

R 1.273 0.886 0.376 0.377

WZEIIMIEREW (R T) , DU IR XA B GABA &
EAREIRE A>B>C>D, HIFIREPRRITEXT GABA 1/
R B 2, FR PRI 2, BRI B R KHLPO, SR 2 JBE AH 25 AN
Ko BRI R RAEH G A2B2C3D1 ., iR
FEWC Ty 260 TSk 3 YK RE, y- Bk T IR & Al ik 1.690g.L"

3 e

TCE YA A T IO RE B TR SRR R BT, i s 5
SO R U I REIE —SE OB MR I B R B 1F T 242
R AR AR AL TR 740 o TR L 37 i v 2 SR )
ROk B B R M AR U IBE . R IRk h B i
PR S50 o B R B TE LU I B A A BB AR K R S Z AN g
AR U IE R A BT, AT RE X R A A AR A R AR
s AR B TCHLEL R B A AU REZE R
AR PR, BT B0 ) SR RS (5 R T
YrE SRR 2% AR R 8 R B B T SR — A, IRk
3 RS A R A P & FR TR It e A IE IR . AR R
ST E D AR 7 b o S B 6, 2 S 3 T
AL BT, BER BT — DR R S, 2 —
S i Tl ALy AR A — 20, LT E Y il
PR s RO R AR U — DI, AL R kA
JIFE03 KA A i A A Wi A, LASRAS B 177 1
VREE o AR SRR IR A R ANE AL B SR ga L fb 1 R A e
GABA HYRFFREENY o A5 RRW], BB ik IR X GABA (1Y
Az G B B LRI, BB B KHLPO, 5 e B2 AH 22
AR FRIERRIF R A AL RN 8 IR IR B 2 5 A
U, SIERTCHLER A KHPO,; S ARG IR H Ty 3% 4 h
3% F %, 0.3%(NH,),SO, Fil 0.1%KH,PO,,

% % 3T #k( References)
(1] FEPRRE, TR 5 SFAMR N v - SR T R A S HAE A

JH[I] AW Bilzi8 1,2003,39(3): 249-254

Jiang Zhen-hui, Gui Zhen-xin. Biosynthesis, catabolism and physio-

logical roles of y-aminobutyric acid in higher plants [J]. Plant Physi-

ology Communications, 2003,39(3): 249-254
[2] H/NG, I SREIRKAE. - BUAE T TR o A AR A 30 358 Sz T

YEFII] A fnFl27,2002,14(4): 215-219

Tian Xiao-lei ,Wu Xiao-lan, Zhang Shu-qiu, et al. Functions of
vy-aminobutyric acid in higher plant responses to stress [J]. Chinese
Bulletin of Life Sciences, 2002,14(4): 215-219

[3] WMt Bt IR, Y IR A y- CE T TR 19 A4 B R RN 58 0T 2 ik
JE[I) 5 RF2,2005,26(9): 541-546
Yang Sheng-yuan, Lu Zhao-xin, Lu Feng-xia, et al. Research progress
on microbial glutamate decarboxylase [J]. Food Science, 2005,26(9):
541-546

[4] TR BEHCIR, 2008, 3% y- BAE T BRI 5 BT 5 5 0T & 0]
i 5 & B T0I,2006,28(9): 69-70
Zhang Hui, Yao Hui-yuan, Jiang Yuan-rong. Development of the
health food enriched with y-aminobutyric acid (GABA) [J]. Food and
Fermentation Industries, 2006,28(9): 69-70

(5] ¥R, VI VP IR B y- ZCRE TR - — P BL A D AR & IR 701
£ TolkBHE,2003,24(1): 109-111
Xu Jiang-jun, Jiang Bo, Xu Shi-ying. Gamma-aminobutyric acid-a
novel functional factor for nutraceuticals[J]. Science and Technology
of Food Industry, 2003,24(1): 109-111

[61 FAA BRI FHL BT A A y- BAE T R 1A 23 A1 A 26 (9] AR S R
$%,2005,21(2): 202-205
Bai Song, Lin Xiang-yang, Ruan Rong-sheng, et al. Preparation to
produce GABA [J]. Modern Food Science and Technology, 2005,21
(2): 202-205

(7] e, 1, A, 55 5 7 y- ZRE T R R R A 1 A SE A 22
T [J] B B 238 #2,2010,10(6): 1106-1109
Huang Li-hua, Hu Chao, Zuo Bin, et al. Breeding of high-yield GABA
Saccharomyces cerevisiae strain by NTG mutagenesis [J]. Progress in
Modern Biomedicine, 2010,10(6): 1106-1109

(8] A1 RAL X T 22 0, 55 Gl A W A R v s ) R 32 B HoAps i 0] R & R
2£,2005,2: 45-48
Shi Tian-hong, Liu Xue-lan, Liu Hui, et al. Influencing factors and
their control of microbial fermentation [J]. Poultry Science, 2005,2:
45-48

[9] Kennedy M, Krouse D. Strategies for improving fermentation medium
performance: a review [J]. Joumal of Industrial Microbiology &
Biobechnology, 1999,23:456-475



