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Screening , Identification and Optimizing of
v-Aminobutyric Acid Production in Yeast

XIAO Jing', XU Yanan2, LI Qi*, ZHANG Yanwei*, LIU Yan*, SHI Xuewei™
(1. College of Information Science and Technology, Shihezi University, Shihezi 832000, China;2. College of
Food Science, Shihezi University, Shihezi 832000, China )

Abstract: A strain with capability of producing +y-aminobutyric acid was isolated from the
traditional food in Xinjiang and the fermentation conditions were optimized. Non-Saccharomyce
yeast were isolated and further used to screen the strain with high yield of y-aminobutyric acid. The
isolated strain was identified as Hanseniaspora uvarum XYNO19 by morphology and phylogenetic
analysis based on the 26S rRNA sequence. The activity of amino acid production was 2.3 times
higher as compared with the original one by UV mutagenesis. The optimum mutagenesis conditions
are with 30s irradiation and 10 concentration. The better transformation conditions as follows : initial
pH 5.01,culture temperature 33.95 C ,inoculum size 3.17% and culture time 49.17 h. In this
condition, the yielding capacity of GABA by the mutant was 4.926 g/L. These results suggested that
the strain can be used to produce y-aminobutyric acid and has a higher converting capability of GABA.
Keywords: y-aminobutyric acid, screening, identification ,non-Saccharomyce
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v-% 3 T 2 (y-Aminobutyric acid, GABA) X F
S TR |, 2 — i R SR A7 76 19 1 2R 1 0 ) ek A A
i 11, 2 Wil 2L 3l 9 o AR e 2 R 4 v — o R A 0
P2 P, GABA HAF Z R R II6E, iS5 bt
OVERIH B IR s AT AR 300 1 83 5|
L ML R B S R AT . AR
Fth GABA JTIZ A E T ah W F g A v, R
FE ) ) A ) v B RN AN 25 5 Bl 4R B AL Ot il
AW W BRI A S GABA 19 EE )y, Hoh=
GABA MRk F 2 A LR R FF BRI RE T 45

AR KT y-2 3 TR BT R T R b B R R LY
SR AT B AR K FF 1A 2 4 TAE 7 T AE AE AR
BB WA T y-E T RMEIF L, AR
B, — S W E Y, W FLIR B L RE A | il
B G AT GAD (A &R R B ) 16 M, T LAgEAT
GAD M HEHUR GABA Wy A7, (HINFETE y-= BT
i 11 7=t AN o A ) L, R B I e et O
HEBE®mNESRMEMS) ZNHTEMET
v, RS R T 2RISR %), I % e
GABA [ B T A bR EL A 8 i 10 2 TR Al 25 3 5 15
AR T AT R y- 2 TR I EERE TR AR, AT
Y-RBEE T R R A B R

A% 45 56 v o 58 A5 AR I O vk il B O 3 R
Y-RIE T TR AR AR AR, B R A R A
F o DAAEAE SR £ i 4 o0 550 D el o o 2 1 A 7 2
S Tl b A 77 y-20 3 T IR B AL T il 2 4

1 wrsmE L

1.1 ##

111 A& s i okoms S R fel J s S 2R 6
SRR TR RN 1 5 1 B T e i A el A
7] % K N g bl 3%

112 5%

A TR B AR A (/L) MR 5.6, Hi%4 B 10.0,
KH,PO, 1.0,MgS0, 00.5, Zif 20.0,121 CK @
20 min,

W BRI ol R s A R R 8L (/L) BERER M
10.0, 2 11 20.0, #5254 20.0.,

-2 B TR U A 1 IR A (/L) - BEREIR AR 10.0,
F M 20.0, BUE 20.0, % B 20.0, 5 E 4R
0.001, Z Rz 0.02, 3% 3R 0.02,

1.1.3 M Z%E  Seven Excellence S400 %Y pH i1, #FF

AL AR (1) A BR 2w il 3% ;SYQ-DSX-280B
T4 ORGP ZE TR TR A, T HY 22 B T 2 A
J i 5 Mini-14K & 8000, g rEESI R = X
AT PR A B B AR T IR IR AR A kR RS
KA AR il 3 T il i& ; Power Cycler Gradient SL PCR
A, 7 ] IS B 43 B A2 1B 03 2 ) o 1 5 TEF-SY'S Bt
W EE e L Yk A, D& [ Biochrom 4 BR 2 ] il i
LCO8I-3A ZFE/R 43 BT AN, 73 M A8 56 SR AL 2% B 75 A1 R
YNEI i B
1.2 Fi&
121 Ao B HRLSEEEHITAREL
W, % W Ja sl e 1 AN & e A o B EORE | DUAS
(7] 9 85 A6 J32 O A1 Tl 2 R B 7R L 28 CHE 9% 48 h,
VI HE Z IR HES B WK G, R T 2
RV My I A 4 B B 9 0k 28 CHE 9% 48 h e IR AF
TF-80 CUkA4fi .
1.2.2 ARG TG RR AR AR R 2 B 5945 Fh i
e A T W BEIR Ok R A A R RS R b 28 C
200 r/min $& PR K5 7% 48 h J5 i A T 0k 5 55 %
28 CHiFE 3 d, MR IS B BE7” 4 GABA AR
PR 75 2 0, P 4 0 SR B VR DR AT, 2 H
123 E#FL eI EIMT, B 20 min DI
EVCIR , B S mL AFEFMBENHEZRE T 6 cm G
e I I 2 |1 M 2 /e & o W £
18 W 4 4MT T L BE B 25 em &b, FTIF L6 , 6 $E
FERATT 20 500 RS AS R BR] 45 0.1 mL B8 Tk
B, HA R 7 BV CE 72 vk 1 1~2 h IRIR A& T
M N 2 5 57 ) 25 R I 1 2 B R A8 5 uE
PLHEAT B 0.1 mL WA T W BRI 4 26 0 B g 5 7%
FEH B A 3 N E A28 ClEERE IR
3 d JEGeit Ve B BOTBIE , DR 405 48 1T A
LR EBE NS IR TR EUE R,
D=((T,~T.,)/T,)x100% (1)
X (1) H.D WESER T, R ab BS99 B, T,
2 A A B TS R AR,

1) 75 A8 B[] 0 < A R i 100 T 9 0 ) 45 411 TR
550.5.10.15.20.25 .30 s, 5 0.1 mL 45 T B A 7Y
URTREE R R S O T i = O <

2)iF AR U BE A 2 B 0.1 mL BB S5 A T VR
JERRE K 107,107,107 ,107,107 10, 107 ¥ Ji£ (1)
BRIV 0.1 mL F = #3805 8 A A1 T 1% B 1 M i 260
TG BRI B ARG BT 28 CCH A R A73 d, it

pefeZ] JOURNAL OF FOOD SCIENCE AND BIOTECHNOLOGY Vol.35 No.8 2016



B3

N

ot

AL,

DL d5 175 A8 1) 1] VR B2 X6 7 GABA B AR 2E 17
VAR I AR AT y-200 TR o MR AR 1
124 =& HoH

D)y-Z TRRAUZNTEE DT N 2
20 mL JRIFH & T EE W 2P ET b S R %
B, FA 30 min; BUZ Mg 4K — ok, 724K 09 F o B i
%2 em AMHETER — R H LK, TEULHZ L AR
2 em fE—10 % FHRCE G280 B 2 WL BB
WA -2 5 T BRARUE , 43 5 S ZE A e or & 1 T
Jo B 2 WK, OB i 4R 4% B IR K AT 29 20 mL
JR& T 351 1) % % LA 8 12 DA 1 2 T G vl i 4G
JSRENREN R AL TESFR I, fHE ) BT 15~20 em
Ak BVERCH R G et R € 5 FH R R XU T AR
fifi 45 J2 M BE 5 B BRI 4 2R

2) 5 s A BT < B 0 e M A R R TRV 0 i 2
VW, N =R O R Lk RN B B W
1 mL, FHEIERR A 350 M ORI 2 y-20 58 T 1R
125 EHtsTEDFEL RHAMHERNA
DNA #2050 & #2 UL 5 Btk DNA, DLrf% DNA
FE Al A BRR, AR ITST A1 ITS4 R 519948 1TS
XA HE A PCR AR 32 2 BESCHR[ 11, K 47 38 7= )
b7 31 | AW L B VT A £ 7 N S S o R/ L
ITS J# 4% A NCBI (22 H AW 1{E B H o)
GenBank 5 2 VEAT FL X, 43 0 7 5 6] T 44 7 8
R R S LA,

1.2.6 &7 y-20L T BB A A bR R B & AF 09 4R AL

1) I3 % BB 7= GABA Y20 . 43 51 7 15 97
TR R 20.25.30.,35.40 .45 CRFE 3% 72 h, & &
BEW H GABA & f i o S A B R IR

2)pH X EERE R 7= GABA B9S2 . 43 7 pH A
4.0.4.5.5.0.5.5.6.0 6.5 T3¢ 72 h, 2 % B+
GABA & , i % fefd pH {H .

3) LM X EERE S GABA WY 520 . 43 99 A6 F5
IR 1% 2% 3% 4% 5%, TN KB T
GABA & it i o Se (B R it

4) 55 % B () X [ BE 1R 7= GABA A RE R . 4 Bl 7
KEFR WA 12,24 36,48 60,72 h, M5 % B
GABA Jiit vl FE | i 8 e AE 3G A I ]

5) Wi 7 T AR AR K I A A A B R 2R 2
LR o, SRR R =K B9 Box-Behnken i Jif

TR B BT 07 %, LA pH iR | 5 % B ) 3
R EH R, LARERETE 7 GABA T i ik 2 A 4
Tt , 0 E ol B 5% 2 1

Ml

2 EREH1 |

21 HEHFE

i 28 4 B R A TR R TR O O 4 9%
(B BR YR EL ), /0 B 78 MRAR IR We ) 5, &0
IR SR I R ARIE T E M B A9 B 4 MR y- T
FRIERE R PR, 45 R DL 1 K 2,

(2)A3 b Y16 (©)N3

1 Fy-8E2TBREKMFERELER (HEHR)
Fig. 1 Screening results y-aminobutyric acid producing

strain mutation

PR A3 Y16 N3 N8

B2 yv-2ETREEHINER
Fig. 2 Chromatography paper of GABA
22 EW®FETIEF
1 HEMFTEEFN GABA FEHFI
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VEASTT T s VR B/ | 578 ) o VA 2/
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A3 1.137 3.456
Y16 1.147 1.918
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N8 2.354 5.450
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Fig. 3 Influence of temperature in GABA
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Fig. 4 Effect of pH on GABA
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% 2 GABA 7= & Box-Behnken % it F & Kk F 4
Table 2 Coding and the level of GABA content in Box-
Behnken design factors

A REC CHiFRtllM | D3R E/%
-1 33 45 43 2

0 34 5 48 3
1 35 5.5 53 4

#3 HDPERBPAESTNLAPRRYNBEERE
Table 3  Analysis of variance for the established
regression model and significance test of each

regress ion coefficient

14

BiA 17.47 1.25 31.52<0.000 1 **
A 0.57 1 0.57 1445 0.0025 **
B 0.11 1 0.11 288 0.1154
(6} 0.99 1 0.99 2491 0.0003 **
D 1.17 1 1.17 29.60 0.000 1 **
AB 037 1 0.37 925 00103 *
AC  0.034 1 0.034 0.86 0.370 8
AD 03 1 0.3 7.64 00171 *
BC  1.60E-003 1 1.60E-003 0.04 0.8440
BD 022 1 0.22 558 0.0359 *
cDh  0.027 1 0.027 0.69 04231
A* 893 1 893  22549<0.0001 **
B> 898 1 8.98  226.80<0.000 1 **
c* 1.73 1 1.73 43.58<0.000 1  **
D> 3438 1 3480 87.85<0.0001 **
2% 048 12 0.040
KA 0.41 10 0.041 1.18  0.544 1
iR 0.069 2 0.035
BiRZE 17.95 26

L ORI (P<0.05) %% il B 2 (P<0.01)
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Fig. 7 Response surface and contour plots showing the
effects of three process parameters on the

extraction rate of safflower seed meal protein
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Fig. 8 Response surface and contour plots showing the
effects of three process parameters on the

extraction rate of safflower seed meal protein
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Fig. 9 Response surface and contour plots showing the
effects of three process parameters on the

extraction rate of safflower seed meal protein
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Wik A, X GABA BYBIFFE T & B 48 10 B i 44 5
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