L Mm 3 Assipst |

Vol.36,N0.23,2015

Sy T IR TR I R AG Di 2k
Fe HCAE L P e il v 1 o2

(LA KXFAYATE TSR, Ts R E 050018,
2.5 b B RMA F 45 A BB R P, 7B F & 050051)

v

i EAEARERTIFFE 8 ARILAE D T y- AL TE(GABA) , XA &% Z B A Ae o9 BE A 4k, L P A4k K45 &
4 GABA #1355 3% 53] T 1.146 /L, 2% % A KMAS Himsd, SESHATHABRERALTHE LB,

BRI BE4F KS45 &% GABA 3 & W 317 b 3T 6 A Rl ik B4 4 A%, GABA 694 o K 808 B 4F KS45 440 3| 4L 7 o

30 CTHELBEI0A, 5427 4 GABA th3LH  Jhd GABA 4%k 5| 7 2427 o/L, S AZ I, £F 4 GABA 28 %
ﬁ%f:;%LVP,GABA W ARG B AL, RS AR EMBEHRA R, MAELBRE NI G, LB LB
BEREB, FikEST GABA FAFRKHw, MAERRENIE M, ZLE T GABA & & B T, X Ti5 Aty
FRA K,

LI y- R T B, BOE R, 2SRk

Screening of high y—-aminobutyric acid-yield yeast strains of
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Abstract: Eight yeast strains which could produce high vyield of y —aminobutyric acid (GABA) and ethanol were
screened from the surface of pear fruits, among which, yeast strain KS45 had the highest capability of GABA
production(1.146 g/L).Strain KS45 was then identified as Saccharomyces cerevisiae.When S.cerevisiae KS45 was
cultivated in pear juice-contained culture media, it could produce high yield of GABA in anaerobic condition,which
indicated that pear juice might had compounds that could stimulate S.cerevisiae KS45 to produce GABA. After S.
cerevisiae KS45 was inoculated in Ya pear juice and fermented in a incubator at 30 °C for 10 d, pear wine with rich
GABA(2.427 g/L)was obtained.It was found that GABA production was coupled with ethanol consumption during
the brewing of pear wine,and its mechanism was not clear.The final ethanol concentration of pear wine decreased
significantly as the fermentation temperature increased.The volume of culture medium in the fermentor could affect
the production of GABA. With increasing of the volume of culture medium, GABA concentration of the pear wine
rapidly decreased,and the possible reason was that supply of oxygen was not sufficient.
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A &L Y ophm ™ OkEg™t s, |
W GABA SR i R DL HRIE . AL PO T Al e, &
Wiam, FERE O, EREs, TAESMENR . Y
JRANZ A A A 2845 RETR i S 1 B aF JsORE . AR
WS MBS S R AT e T BERE S ™ GABA, XA
BERR IR B D ) R R, O T B (A BRI, 3R
197 E & GABA AL,
1 MRl5xH%E
1.1 Rl 5EE

MR JR WA B IR P et RETH
EHiAE T HRAE, sl Besang Ryl ik
TAHRAFE, P4l ;50% Z MRS LA
YR AR E] S

SP-722FE #I ST LS ER A R
F];SPX-250B- 11 B AEfLIFFR4E BB RS 56 i
B L HEAR 6820 AL AAH (i A 36 E
NI
1.2 ZWHE
1.2.1  JEgRi YPD JE3Rde bk 20 o/L, & ik
20 o/L, BEREIR By 10 ¢/L, Biflg 20 ¢/L, pH H #X;
GABA fifiige s 32 3L " #5405 20 o/ L, 2K P 20 o/,
WELERY 10 ¢/ L, 355 20 o/ L, VR FI 4 0.1 o/ L, BEFHIR
2 /L, LEERR 2 ¢/L,pH A SR WL Billgi5 L B2
FHEMY S o/ LB R S o/L, #i% bk 50 o/L, 3lE
20 g/L,W5R — S48 0.55 /L, G450 0.425 ¢/L, 544k
FE0.125 g/L, & b4k 0.0025 o/L, HRlREE 0.125 o/L,
BRlR4R 0.0025 o/, VR 4% 0.022 g/, pH 4 6.5 ; %
@i%?%%:m : JEHE 200 g/L,@j‘%*JJJ\ 10 ¢/L, fife PR 447
1.0 ¢/L, ®5lg — &40 1.0 ¢/L, #ifig$8E 1.0 ¢/L pH H
RGBT R EERE FE3E . 50% PSR + KRR R IE, ST
I T FH RS AL H GABA & 5224 0.76~1.03 g/L,
1.2.2 BB RGPS S B E B,
FEOT G TCEE R R B Bz RN R R, IR
PP . 40 5H 100 mL SR y4F 250 mL #EIE R
LI IAGE B . A 5% MV BR AN T, (A5
Byt SO, ¥E N 50 mg/L; [ 8 J2 T e Amdt o,
JCE T 30 C Ry EIRIEFRAR th 3 3%, E3E TR ™ 4
Hik.
1.2.3 &7 GABA BRI BEEERIN B RS 093
THEEATIE S R B S IR AT 21 GABA i skl 323k B,
30 CIERIEFRAA T IEFE 3 do WERREEE A FIEE,
PRECEL A BELIEAS (SR ORI B AR HEA T 43 B8 2lifb
ali b AR O R 1 12045 R, IR PR A2 T 4 °C kA8 P
Fa ot Y i GABA BARK , HeFh YPD WA ER SR,
Wik 24 h J5 AR WL Ui ER 3726 ,30 C 552 3 d
JEULEE, Bk vk B A - g A R EDGH L BRIE 5& i
FY) N2 B A R o
1.2.4 &7 GABA BRI EEEER 0 FERIimia 2]
=17 GABA BRI B, 43 542 A 2] 100 mL & 735 57 55
BV R W IR B 30 CHIE ABE 6 do RIS,
JE I BT P GABA (18 MRS 218 o
1.2.5 &7 GABA BRI LA SEE & 0 TR 5
GABA 7= 8 i 10 B RE PR Ak KS45, JE1 730 2 ik b5 7%

174 20155 52341

FLke gz 3RI% E g AR T AR TR R A BR 2N H
AT T HE
1.2.6 & 7 GABA HLUH BRI
1.2.6.1  FRIPGERELEFD T AT 72 100 mL YPD #
IR¥EFEHE T A5 M 48E A 2~3 B4} THT A4 R 14y TR VG 1 -
KS45,30 °C 180 r/min FEREIFE 2 d.
1.2.6.2  BUyFAHIE  BEROHTEE IO M EATE BY v
KV KA )G, BT OB TP T, R R RERE R
FEHWHBEE N 20% .
1.2.63 MR SZEM o 150 mL By in A
250 mLi =M, 314% 10% efh B3 AR 7%, 1
8 2T ML Aidt I, 7 30 C T /-l i i Rl 4 .6,
8.10.12 d,
1.2.6.4 REHREEHISE $ 10% 2R 150 mL
ALyt rh e ARP T3, 40 BIAE 15 .20 .25 30 .35 C R fH
IREE REE 10 d,
1.2.6.5 A EAIFEIR R AL LT A 500 mL
=D, e R Sy i A 100,200,300 400 mL,
A 10% Fh T4, 53 57E 30 °C N B &1 10 d,
1.3 SWAE
1.3.1 GABA 5 3%/ Berthelot Ho oy, 454~
SCOGUEHE S AEAT IS, M E GABA  BUHOEM(E
132 WK EMAE FUNZEIMWEE, LLIE T BN N R
Wy, SR A OSSO H 2B e, B SR
B EAPATECEG I R B, BCHOEE{E
2 HERE5HH
2.1 &= GABA BRERBE A ik
2,11 E77 GABA BRI RERE R0 0 B4R AE
e i 7= GABA [ IR B RIS, B T —Fp & A IR
FH 2% 3R FA 1R D & B 1 19 o e 33 9 0k . :XOPh % 5%
FXt GABA HAA B AL —H, WyE S kiR, £ HZ
PRRR= 2219 GABA g Z2 , M ] P M) 77 HH GABA
EPERE AR . BRI R SR AT R RIR  FLIR L ERTR .
TR A T 6 0 ok G v A P, 2 B X S A LA LR
TEIZGfERE 35k LR B 4, H45 GABA o R #
230, IX R I O 5k 175 IR 2 X GABA ELAT B - %k
PRI R ACE S

BB SR &R IE 0BT IR AT IE S RS i A 3
GABA ik s 3L 1,30 C#53: 3 d, Hp— A
FIERFREE S LR 1, UREE B 7% 20t AT 2%, PRI He
AT A SR EBEIR M AR ST 43 s gl fh, 45 T
83 BRri = GABA [EREBE AR . WL 3% 35 356 X TR 7Y 1 -
B 075 06 T A5 AR E 100% 1 o 5 iR 3RAS 83 KRiERE
AR, 16 LS HE RN 2] WL BRARRE SR AL, PEE it T 67 k&
RIS OB R, 0T 25 2 i HOR R TR
2.1.2  {Er” GABA BRI R E T A5 H
JEPASE & GABA WAL, A b, E R A TR E
KWE, CRERITRAS B S GABA R B AR 43 5 4
B J b SR B A T W R W, RS RS, A H
i GABA FIENG & 4. SCIS 280, T W R oe R 2
FE A AN [R R R AT RS (B IRIIAN H GABA . 43T H:
JRRIAR 1] BB S i T B R T I AR 2 R IR i Ak
Mo S5, 20% w0 0 45 2 19 /55 77 GABA 95 B
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Fig.1 The colonies of different yeast strains on the
GABA selecting medium
RRAEBLTT e e 15 7 Sk HEAT 1 L A eI, A2 BT A 1
BEBRARTE ™ A T0RT B[R] I, 24 m] AG: I 1) A A (] ik 8
B GABA =28, 53X Ut I ZL 7t rb ] BE 5 A7 i 3% GABA
BT, X LRI CABA 5 ) o {45 I 1 T RE
ETE PR AL E N T8 2 GABA, TERLT R 57
e b2 0, LA T 8 MR GABA BRITEF L)
(F£ 1), HP B Rk KS45 724219 GABA I, ik 5 T
1.146 g/L, MR 1 Had vl DU BRL, 3538 PR TP HH 0 %2
BHCRAPY P B ] L7 2R RS, HAS 7 42 GABA. B Ak
KS45 1w GABA 1R, 15 HAT B4 5097 A= 105 K
HIRE JJ , HA WERORS B3k 3 8% , AL , ASWITFE R FH TR
IR KS45 SRR & % GABA B4 . Bkk KS45 1R 7%
LS FLA A, BB SR, R mHEH, ANiEW],

WAk (& 2) o
F 1 7)" GABA BERFRBRAY S 45 R

Table 1 The screening result of
yeast strains producing high GABA
RS GABA i (g/L)  THBE(% )

KS18 0.678 7.8
KS32 1.017 8.0
KS45 1.146 8.0
Ks47 0.915 7.5
KS59 0.746 8.5
KS62 0.821 8.0
KS95 0.694 7.7
KS117 0.825 7.5
LR AR (X AR - 8.6

TE: 3% 1 GABA = BN RETR AR A 1935 GABA {H,

2.1.3 &7 GABA BRI EELERSEE  ERI RN HE
T FH A SR 1 A U, DRI A8 8 2 1 1% 9% 3 BN BB
A, B T T A5 B GABA 7 IR v 10 B R B AR
KS45, B2 Fi 2] ffi 2 e 3% 3% 5L 3E 17 35 3%, & BL B AR
KS45 NHETER 2R 5% 75 3L B 7%, PR 364 T
A58 BRAR KS45 SN EERE . S T i dER A ar &,
FriEikk Ksa5 3632 b A T AW TR B0y A3 FR 2N ]
AT T AT, PEH KS45 BRI RE 41 DNA | FH
WS4 NS1 Al NSo #4744 n] 41 18S rDNA 1
PCR K JE )4 1300 bp, £ 7, Wik KS45 (19 18S
rDNA AZ 5 IR /751 /R 1335 bp, 55 NCBI #5048 4 )7
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2 EEETERE K45 MBTEIES

Fig.2 The colonies of yeast strains KS45
Z) L 25 R 7 B Rk KS45 (1) 18S rDNA #1727
55 R 3 5% £F ( Saccharomyces cerevisiae ) 18S rDNA
(GeneBank iS5 & EU011664.1) #% H & JF 51 — F
PEISE] 99% , PRIHOKE TR #k KS45 M5 Sy BRim ek
22 E& GABA ZLBEHIER S
2.2.1  CREZWFE]AFZ M ORF BRI R RE KS45 $2Fh 3|
BV HEATIORE TE , 2E I IBORE W I B4 7 h GABA
BB ARG BE AR AL, RIS R LA 3., AN 3 Hha]
VLB TERBERIHT 4 d, BEAE R AR 1 2R KA R
BRI ) 19 S <, PR ok B2 2] BT, IR TESRE 4 d L F)
B, 9.5% 5 5 e R B, 4905 GABA & 1 2%
WF B AESE 4 d IR B BAIRIE ,0.88 g/ L, AE 4 % T4 Fil
i R P UL B IS L LA, W B2 GABA JIfE
GEOUR Tk TR AR ORI > 4 d R LU, Bt K P
s 6] 8 R, 2 P U TP RS 8 52 0T LR MR b I B, 1T
GABA FEHIZIE IS BT, BEREL R, X
AGEIRFRY] GABA 77 A= i [R] B 1 i & 105 45 19 T AR,
SEIFRE IR, B ARG, EFRA TS s, &
TR P o A T A T R ARR T A 2 Fl 7 P 2 T 1740 TS TR
SR T T 3t IR (vl /b (B R R ) o IR 4, BRI
B KS45 LE45 1 GABA [ [EIRS, Sy A THAE L B, FLAL
M ATERE . S AT NS (=7.0% ) 2ok,
I, B & GABA R4 19 3E B BT E] 2y 10 d,

3.0 — - 10
055
5 2 i
iz i
4o 20 F6 =
jzi 1.0 +— 4=
B o] ~+ GABA Ly
® —— KGR
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Fig.3 The effect of fermentation time
222 RPFEIREERIRZE R R R i ER AR K
FIRORS 2 W — D E AR, A 4 iR, 4R
M EEEAR (15~25 °C) I, AR ™ 2 GABA Fy AR
RWFIREE g 30 C i, AR ™ A= GABA B RE JJ o,
KPFRH GABA Wik B e KAMH,2.427 ¢/L, Mk
WEIRLEE TR 28 35 °C, A ™ 2 GABA 4 1. 25 K [
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B AR 4 ok PR R ™ £ GABA i i %l
30 °C . X 3030 ALY K HC A S W S, — R R
R WEIRE TR T 345 B0 09 G I s TR R R,
B K B IR X B TR B S A AN R SR, A
[ 4 sk B, Bl 2 TR R 00 T L BTG v RS
SRR R X A B S i 8 4 IR R AT RE
J2  GABA Y774 58 B9 FE R AE G (UL 2.2.1) 5
TERAR I K TR BE R, B Ak KS45 77 A2 i) GABA #¢
D PRSI FE AL A, DR T AT 5 B TP 1) 5 4T H 2 458
o RIEIREE N 35 CIf, GABA FIP K 8 4 i 35 f
{BG, AT BEJ& w5 L (35 °C) BRI i) 2 st 114 57 A, -t 0 46
GABA 4 1 -
3.0 _9
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Fig4 The effect of fermentation temperature

223 GRWERIREN SRR R 2 B i ER
W RIPORS A e A v A ik 25 o IS Hhm] AR
i, B G 25 VR B HG O, B 09 RS BE S W Ot
AL h GABA ST EH2RI T . T GABA EW&
FAIHLBRAIT 5 BEAS b #RB A v T ZL R BT, 10 X PR 7Y 1
BG I GABA (LR E N AR RIS D AF5E . OC T BRI
WEREG  GABA J2& 757 17 %, [ N Ah SCRR 329 35 A7 I 1
DLW HEAAEAE B AE AR 4 IR R WERT S R
WEEE™ GABA KW 25 1, e 30 v 43 R B 38 7 7 1Y)
GABA /& TR IR . S5O AWFIT S S, vl )25
VT PR P A 0 L GABA J2— A5 it iR, 245
TR R R, o TSR AR A R
BRI GABA

3.0 : r 8
3! = |
= 2 I
fﬂﬁ ] TR / -6
P 2-0f /<§\ [ s &
< B T \\\ | 5;
m 1.5 L) 5 4 e
< 1 ic
5 S -3 =
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Fig.5 The effect of broth volume in the fermentor

3 #Hit

ASWFTE N B S e i e o T 8 BRBERE =
GABA , AT B0 77 W K BE JJ 1 19 B TR AR, L rp B R
KS45 772 GABA BEI &5, IKF] T 1.146 g/L, &4
R, ER KS45 BRI RERE . SCg R M, A A TE SR
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BB AP 15 37 Bk v O 0 0 T B TR A RE TR W L
KR 7 GABA X R WAL v nl BE & A3 AR
WEREG i GABA YW i . R BRI B KS4S % 10%
PeAh B AR FL b 30 °C R R LI 10 d, 3R75
T E & GABA YRR, HAPKT Iy 7.0% ,GABA &1
IKFNT 2427 g/L, LERBFRT (BT 8 1T 2 15 2.
S K B, R % GABA UM & i b, GABA
7 AR W TR] IR B A RS AT AR, S BRSO &R, AL
B ANTE 2 BEAE KB i A TH s, B0 B9 e 90
FERE M2 R B SRUEE X GABA 7 A AR 52
Fifi 6 P B SN, B4 h GABA & B2 i) R B, X
ATRE S AU A AT G

57 3Lk
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