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y —*4 " & (7 -aminobutyric acid, GABA) - & % 15k F @tk
B0091%# pxch A 4= - Sglutamate decarboxylase (GAD)#z i

» B0091 ~ B0088 ~ B0059% 3 gadBl 2 gadB23L ] - MRS % 32 & A&
’2F4c2 % monosodium glutamate (MSG) - % fEp* R 24/ pF > 12
B0091+#74 &2 GABAZ € #&8 - MB0091 % # ffAf& > MRS% 32 & A&
PR E  FEEPFRFT2 P GABAZ £ #F  MSG 4 £ 6%
»GABAZ &g ; Mt 22 7B0091# p% > GABAZ & 5 811

wg/mL ; 3% yeast extract + 5% soymilk powder+2% glucose =
2 & AP AMRS - 7 b 6% MSG > 2 %72/ F¥ > GABAZz & % 1038
pg/ml; SLEEH F A > SkFIEE > wicF

12.25% > GABAZ & 57.30 mg/g; ™ 100L% ¥ & 7 22 A5k o 5
Paids 0 A R REARI(E £30%  40%% 50%) & iksEd 1 1(v/v)
FURAr o K E A AT o R g dnds 2 1 KR 5 BRAGE > Tt
F22.50% > GABAz & % 3.5840. 086 mg/g °
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v —aminobutyric acid (GABA) is a fermentation product of
patented lactic acid bacteria strain B0091. B0091, B0088,
and B0059 have gadBl and gadB2 gene after detected with
glutamate decarboxylase (GAD). With MRS as the medium, 2%
monosodium glutamate (MSG) is added, the fermentation time
1s 24 hours, and the GABA content produced by B0091 is
higher than others . Using B0091 as the fermentation strain
and MRS as the medium, the test results showed that the
fermentation time was 72 hours and the GABA content was
higher; MSG was added at 6%, and the GABA content was
higher; B0091 was fermented under this condition, and the
GABA content was 811 wg/mL; Use 3% yeast extract + 5%
soymilk powder+2% glucose as the medium to replace MRS, add
6% MSG, and fermentation time for 72 hours. The GABA
content is 1038 pg/mL; after fermentation in a bHL
fermentation tank, it is concentrated to constant weight
and the recovery rate is 12.25% GABA content is 7.30 mg/g;
100L fermentation broth is used for excipient test, after
many tests, different excipients (content 30%, 40% and 50%)
and concentrate 1:1 (v /v) mixed, the effect is not good.
With the addition of skimmed milk powder and corn starch as
excipients, the recovery rate was 22.50% and the GABA
content was 3.58+0. 086 mg/g.

v —aminobutyric acid, monosodium glutamate, glutamate
decarboxylase
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y-"%4 7 fe (y-aminobutyric acid, GABA) » E_% {15 ik ) 7tk BO091 3 ¥ chAd 4 o
glutamate decarboxylase (GAD)# i#| - B0091 ~ B0O088 ~ B0059 £ # gadBl 2 gadB2 z #] o 1
MRS 28 &4 zi 2 % monosodium glutamate (MSG) - # p%p# i 24 -] p¥ > 12 BO091 #1 4
A2 GABA 7 248 - M B0091 > # A MRS i % i #Fs%es  FEMTF 72/
> GABA 7 £ 4.3 ; MSG ;‘?J:ﬁ?é, 6% > GABA 7 & #&® ; Myt iE 2 g {7 BO09L 7 p%
wwAAﬂ“Sprm,MS%W%wmmﬂﬁ%wmemmaﬂ%mmmeﬁ%%é%
% MRS > i 4c 6% MSG » % it 72 - & » GABA 7 £ 4 1038 pg/mL ; 5L 3 i # 512 i
EEIEE > wicd 5 12.25% > GABA 7 £ 5 7.30mglg ; 12 100L % i i 7 pA) ) 3
o 55 ZEEk 0 3 R A5 R 30% - 40%% 50%) £k s LA(VIV) S SR fr o ek
7%”]h$ﬁhq@%n_;ﬁﬂ%%ﬁm A > wyzZ 22.50% » GABA 7 # 5 3.58+0.086
mg/g -
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v —aminobutyric acid (GABA) is a fermentation product of patented lactic acid
bacteria strain B0091. B0091, B0088, and B0059 have gadBl and gadB2 gene after
detected with glutamate decarboxylase (GAD). With MRS as the medium, 2%
monosodium glutamate (MSG) is added, the fermentation time is 24 hours, and the
GABA content produced by B0091 is higher than others . Using B0091 as the
fermentation strain and MRS as the medium, the test results showed that the
fermentation time was 72 hours and the GABA content was higher; MSG was added at
6%, and the GABA content was higher; B0091 was fermented under this condition,
and the GABA content was 811 ug/mL; Use 3% yeast extract + 5% soymilk powder+2%
glucose as the medium to replace MRS, add 6% MSG, and fermentation time for 72
hours. The GABA content is 1038 wg/mL; after fermentation in a 5L fermentation
tank, 1t is concentrated to constant weight and the recovery rate is 12.25%,
GABA content is 7.30 mg/g; 100L fermentation broth is used for excipient test,
after many tests, different excipients (content 30%, 40% and 50%) and
concentrate 1:1 (v /v) mixed, the effect is not good. With the addition of
skimmed milk powder and corn starch as excipients, the recovery rate was 22.50%,
and the GABA content was 3.58%0. 086 mg/g.

Key words: 7 -aminobutyric acid, monosodium glutamate, glutamate decarboxylase
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vy -"# " & (y-aminobutyric acid, GABA)&E - f&= A3 A B¢ e e > S 5
Boge ¥ pRA G N A £ B A i T GABA 2] & PR T e ve 4 A W
Bood o T#Eaaql o GABA f sht 3L 5 A a2 G ;ﬁk,‘f?f“&é BORA kB L
FA e PR L pER o P B & BT ¥ fE{oiT* (Komatsuzaki et al., 2005) e
GABA# mi# it B350 84 RRILEFZRAZZR/Y 2 a&E? o 2 547°7 GABA £ A FHhx 3
¥ » 4 glutamate decarboxylase (GAD)#- L-glutamic acid # ¥ i¥* (decaroxylation)
Mok oo i 5 B-2 GABA 7 £ K F 2 5 % (Liao et al., 2013) o Flut » MR AF A
A% 7 GABA L%fﬁ?z;i r‘%;‘ﬁ’rﬁi CpErEAR(Liu et al., 2011) -

MERF SR NNRARRE ] LA CGABAR Y o S EFLF GAD it P § 37
P AI R A ﬁ* x4 & GABA - Renes et al. (2017)™ L. brevis 2. gadBl # gadB?2
313 i85 GAD A Fl2 B > $i8{72 & GABA Atk &:E o d 2 F A 42 o pi s £ F(Kim et
al., 2009) ~ 4 jFpra® 4 32 Lactobacillus brevis(Yokoyama et al., 2002) - & % fiz 4.
% 54 ) Lactobacillus paracasei (Komatsuzaki et al., 2005) ~ o 42 & feit ”@lc‘%"
&z L. delbrueckii subsp. Bulgaricus % ¥ % ﬁ’;‘i # GABA(Park and Oh, 2007 ) -
FEF IR REEE2 AL e S 7 44 GABA 7 £ > Zhang et al. ( 2012)71* L.
brev1s RE T A3 2 7% monosodium glutamate (MSG) ¥ & &34 pH % p% 66 /) PF >
GABA %+ % 7.1 g/ L; ™ L. brevis FPA 3709 # =2k ~F 2L 2 2 2L > BR2LE
S GABA 2 53 5 2.20 mg/mL (Ko et al., 2013) ; &4 srigdmenk 2 ~MSGER % 3
28 & > 2 L. plantarum NT102 2 ¥t #a4m > 7 &2 4 8% to 12% nonfat solids
supplemented (Tung et al., 2011) - Lactobacillus plantarum % fi¥ wheat-based
fermented rice(dosa)# & GABA » 5 120 -] P*% % » GABA 7z £ 143 mg/kg (Zareian et
al., 2015); L. lactis and L. rhamnosus GG # =2 ik (=& :-k=1:10)5 24 -] pF »
GABA % £ 16.46 mg/100 mL; #3332 %A -2 R F R -pHA KIS G FpEiEiE > 524 | i
i% GABA #% % 1 68.81 mg/100 ml(Liao et al., 2013) o d ' i A E FAfdsE ~ 8 %i&
* 2RI EHES GABA 7 £ 55 - TR E(Liao et al., 2013) o ¥ 5 Ffase
AREAZRRFEFRENRACABAZE > AFTHEF R FHRAAHGCBAZES
23 0 AP EER monosodlum glutamate(MSG) € 4 GABA 2 =2 B 58 o 2 -
#FEH Lz 100 02 REA BN BEAKEPRIELE ) BATEB- HRFTF 2 F FBS
R -
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(1) FtheAE R Y ZFHR e 2 3% Rlid S R ASERS Y A2 PRE(EATE R
£3:+%) 3 BO0007 ~ B0022 ~ B0O014 ~ B0OO15 ~ B0OO59 ~ BO060 ~ BO096 ~ BO137 ~ BOO18 -

B0019 ~ B0020 ~ B0052 ~ B0088 2 CNUO091 % £ 159 $k:i& {7 & 47 o

(2 FEFPEF A MRS(ITA$RE) 36 TooF 86 - F 230 F - fF 30 F - mr
Yids % o F-9 FoKfEA 57 yeastextract ¥ 2 Na-glutamate o F&=7 %] 4 soy milk powder ~ skim
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milk powder ~ lactose ~ /& &4 ~ XM ~ S ERNF T RHEE o

2.7 %

(1)5-p& 7 f8# £ 2 glutamate decarboxylase (GAD)# 7]

() FtxHFi 2 E

JE_-20°C 4 B~ S p R 0 B 100 R AR L SmL % i MRS 32 & A » 33 % 37°C > 24hr >

SE - B AL B 10enEARR T SmL AR A A A > 121 37°C o 1B & 24hr G- =
B ER-RFHBIS B R NS XF L FREAFR R Y BF 2 0F
b2 FREH S Ll gt B3R REEL 0 RITET 0 R 20°0C A kA o

(b)5- p& 748 GAD é# &

*iL ik 748 GAD A Flik Bl ## * PCR F Jrriiidk 2 S A4 F & 7 GAD A %] - 12 Renes
et al (2017)4 #2_ Lactobacillus brevis » gadB1 2 gadB2 # #]3! % :& {7 PCR 4 {7 -

gadB1 (L. brevis)3! 3 :

brevB1f AGGCAGTGTCGAAGCCGGGCAA 2

brevB1lr : CATGGATGGGCGTACCACGATCC - #3 s PCR 2 4 & & ¥ 1300 bp -

gadB2 (L. brevis)3! 3 :

brevB2f :CTCGCCACGTTCTGTCAGACTTACATGG %

brevB2r : TCATCAATAAAGTCGTGGGCCATACTCATACC » #3# 16 PCR A 4~ & /& ¥ 1100
bp -

*PCR F &

iz 2 Renesetal (2017)> ;= 12 & {$ :& 7 > 5 uL DNA > 2.5 units of DNA polymerase 2 uL > 10
mM dNTP > 5 pL 10 x reaction buffer (10 mM Tris-HCI (pH 8.3 at 25°C) containing 50 mM KCl,
0.01% Triton X-100 - 0.01% gelatin » 6.0 mM MgCI2) - and 50 pmol &~ primers %84 50
ub > F R i 94 °C for 5 min > 2 5 :& 7 94°C 40 sec, 50 °C  50sec, and 72°C 30 #, > = 35
V% 0 Bt 72°C Smin o 12 AR TR 0

(2) GABA & B1-L & 2_2= = (% 2009)

P 100p] 7 Bk R 1R SR UL B R, BV Y R HATH D ag 0 £ 200 3 A
(Ethanol : Water : Triethyl amine(V/V/IV > 2: 2 : 1)) w % 18 & T 32 > £ 4v > 30ul 3 )

( Ethanol : Water : Triethylamine : PITC(phenylisothiocyanate)(V/VIV » 7:1:1.: )% » F &
20 &~ 48 0 E TR o HEo P 2 100ul B B AR (Ge s e )w R 0 0 0.22um g M g (6 18 T
HPLC »47 » #7 ik B {EE e 78 d 2 %17 £ GABAZ k& - &> HPLC
2. GABA BRI AF7iE R > FNBGFHFAPE VB Z i o S R 2 E5iE 099 11 o
#d4p:

A % :Sodium acetate 4.1 g, Water 500 mL, pH 5.8; B /% :Acetonitrile : water = 60:40, pH 5.8 -



. it
TIME (min) # 840 A% # ¥ 4p B%
0 100 0
40 60 40
50 60 40

(3) GABA % A A& T 2 & iE

@) FEFET

et 3B e L B FtR 2 Genomic DNA G2 {5 16S IDNA 3 1 & Jis o 4 %4 » Sl eh
DNA ~ 2.5 mM dNTP 2.5 uL ~ 10 x PCR buffer 5 uL ~ primer 1 (27F) ~ primer 2 (1492R)
(Michael et al, 2000) (30 pmole/uL) 1.6 uL 2 5 U = ExSel high DNA polymerase 0.04 pL » 4
g FKI R S0l 247 PCR F & (GeneAmp PCR system ) e & Jiif i B 412 94 °C 10
Adg il % 94°C30 F) ~45°C40 48 ~72°C 30§y ~ &7 35 B Ik » & {611 72°Cidr 10 #
48 - #-PCR & # 12 1.89% agarose gel »* 1 x TBE buffer ¢ & {7 7 /& & r%;ﬂ % > UV Box 7 &
ZoPCRAYESH A FAFMY CEFEI|L 47 o #5722 NCBI &7 A 7 o

(b) GABA 2 # 2 & iE

FURL F AR 3% 7 2% MSG 2. MRS # & 24 » FHR# & 35°C > 24 /[ BF{S o B~ Iml 3w
(12000 xg » 10 min) B~ 5% &~ 47 GABA 7 & ~pH %2 Rl F#icz £ 2 B T - GABA B| TP~
Fipik g 32%TCA 12 LL(viv) » s » P~ 100 UL * ik i 7 GABA 472 % HPLC R] 2 -

(4) #3135 & PR $HT fr;“ A GABA z_ /%8
()% pxps M ph A 2 GABAL ;‘}
FFL FE & 3T 2% MSG 2 MRS 1 i
APk 0 & 447 GABA 7 £ - pH % ,;qgtg
()MSG % & 35 pt F 4 & GABA 2 53
FREER AT 2% 4% 6% 8% MSG 2. MRS 32 % A& » B £ R » ¥ 4 7 GABA 3
T opH 2 F#cz 22 R 5 E MSG kR -

(€)Fv FH -kizad & Hipt F2 & GABA 2 4534 (Grygorczyk and Corredig, 2013)
FRERAARY DRd Fy yeastextract » § B ~ B F9 ~ Mg~ P R0 B
P EERE PSR BREFINARfR ) T B 6%MSG 0 2t 37°C R & T2 pF
B b i e 100 pl A 45 GABA 5 8 ~pH % i F]gq B2 BT >GABA ; EF Fie 7T

RAEPTFER A H 2436483 72 ] pF
TR PBIBEHEFEFRT

(5)#h ~ # P

(8) 5 == % i % 2 47 34

Wbt d 4 R GABAREE v 7 1 AN R% 0 B FHEL  RFRFL 2L RR
(F %3 ps3L) » #peis 2424 37°C » pH #2410 5.0 » 2% 72 ) pF > i 7tk - Bl T GABA
F8 pHZRIFHcs B2l o 5~ GABA § £ F (7T SR & - 5% 4t 8000rpm -



I 1500ml g 7R kAR 0 B R RS T0°C 0 & F (50 Ot 0 - 38 f I
:at BPlfEE o PR v F ~ HikZ GABA Z £ o
(b)100 =2 Fprir g A
Bt 5 AL 54 F GABA EE 5 i (7 100 22 (F 5k 60L) R sk o B pRiE
gD AR~ 4% 0 B FEGE 242 3TC o pHARH 5.0 0 B T2 ) B 0 & 7,
(C) A& & ik §civk % 7 Se R A 2 $F 7
(@)1t 15 > do (6 1 Fi: AR A RE Y > B R 3000mL & 7k ST
SRR A A 15 i Sk R A EsE o @ % e Al A 5 (1)skim milk powder ~ lactose - &
(2):% 4% ~ skim milk powder -~ lactose » (3)& # - La‘% £ (4)skim milk powder ~ % 3 ﬁx#v
% o 50 AA 1 GABA 5 E o

(EPE-—2

1. §'peFfas £ 2 glutamate decarboxylase (GAD) 2k Fl# 7]
2 GAD # 7151+ BrevB1f-BrevBlr # BrevB2f-BrevB21r > 31+ BrevB1f-BrevBlr 5 PCR
## > PCR A4~ | % 1.3kb - #E# PCR A4 5 1.2-14Kb 2 [f6 (Bl- )it (3% ; 5
<+ BrevB2f-BrevB21lr » PCR 24 ~ -] & 1.1kb - &# PCR 24 = -] 1.0-1.1Kb 2 F#&
(2-) > FPEEG = #rziﬁzi 72 = B0059 -~ B0088 ~ B0091 % 7 ¥ Ftk A /1% Bbl2
7 'PCRAY Bl4cHl- 2 = o W SHRFAMAE TR R EEHF -

2. y-aminobutyric acid (GABA) # 2 2 & iE 2 Ffid <

(1) GABA & BT 5 =
GABA B w M euE = el o ¥ d vkt £ A 254nm 0 1 %iésv‘ b ehkd T2
MR FE o W e 204nm F AR E o s p R e Tl (B2 ) 0 A2l GABA PRI -
B oo

(2) GABA 2 2 FA#& <
2 16SrDNA it 7 PCR 2 % & » S#r32 B0059 = Lactobacillus casei ; BO088 2 B0091
% Lactobacillus plantarum » 2 % gc4p i & 5 99%(% =) -

3. GABA % % FFériE

(1) % F #tkss % 24 | FEE 7 GABA 4 £ °
FURR AR 3% 7 2% MSG 2 MRS 32 & 24 » Ftk# & 37°C > 24 | BF{s o 245
GABA 7 & ~pH % FA#icz £ 2 B2 - d £ = 4 38 BO059 ~ BO088 ~ BO091 * 3 # Ftk A
7% Bbl2 5 37°C % 24 ] pis > pH % 4.01~4.58 ; ?ﬁﬁ:l 06~4.05x10° CFU/mL ;
B0091 2= GABA 7 & % 226pg/mL ; B0059 2. GABA 7 € 5 154.00ug/mL ; # &4 Ftk
GABA 3 & i » ‘,—I/{i.f A1) BO091 5 F ¥t % o

(2) BO091 #: % p# ¥ 2. GABA 7 £ 45 31:
B0091 ﬁé#{»ﬁ 3%*" 7 2% MSG 2. MRS %\ E_\ » FBREE & 37°C > 24 i 72 | PFis o &
7 GABA 7 & ~pH 2 F#icz £ 2 Bl 2 o d £ v %R BO091 Fi53 & 24 -] pF{s > pH
= 412 ; ]?]ﬁ5:405x109 CFU/mL ; B0091 z. GABA % & 5 226ug/mL ; B0091 2 % 36 |

5



Ffs o pH & 4115 F#c 4. 13x10° CFU/mL ; GABA 7 £ 5 309ug/mL ; B0091 2 % 48
| PEfs 0 pH % 413 F# 5.20x10" CFU/ML ; GABA g £ % 425pg/mL ; BO09L 32 %
2 o} PS> pH % 413 F#5.80x10" CFU/ML ; GABA # £ % 554ug/mL - 2 % PERY
SPH S MG B8 % 48 [ PR > Fatd NEROEE S BT 9 2log &
GABA 7 B RIiEbi 4e » s A PP 25 72 ) P »
(3) Monosodium glutamate (MSG) z & % B0091 # # GABA z_ g2 %%
MSG i e & & 2%~8% > # % 37°C» P/ 5 72 p¥ - 4 4% GABA § £ ~pH = Fj#ic?
F2R T o ERAdoEk T AT o ].\4\3 2% MSG - B0091 s & 72 Pt > pH & 4125
Al 01x10" CFU/mL ; B0091 2. GABA % # % 518ug/mL ; ”J 4v 4% MSG > pH %
432 ; F#cl. 81x10" CFU/mL ; GABA 7 ¥ % 571lug/mL ; ”J 4r 6% MSG > pH % 4.50 ;
LS 1.88x107 CFU/mL ; GABA % & % 811ug/mL ; ”J 4 8% MSG > pH % 4.65; F#k
1.93x10'CFU/mL ; GABA % % % 834ug/mL MSG # B4t pH 2 F#c¥ Er Wi >
GABA 7 # J v 2% % 4% MSG 25 £ B > it MSG % 75 ‘v g 5 6%FPF » GABA § P At
25 T MSG 7 # 25 6% -

=

3. GABA # 4 &
1) ’f fise % A WA
G P IEEER B ARRF 72 - MSG -‘T4c€ 6% 0 bR iR TR A A

731 o iR 0 IR yeast extract 2 soymilk powder 5 alcalase -k f# 1 -] p¥ » BO091 3
&% i > ol yeastextract % soymilk powder i alcalase "k f# 1 /] P > #8534 - 88 %
2 (1)1.5% yeast extract + 3% soymilk powder+2% glucose ; (2) 2% yeast extract + 4%
soymilk powder+2% glucose ; (3) 3% yeast extract + 5% soymilk powder+2% glucose ;
B0091 #2 % pF ¥ 72 -] p¥ » MSG 7 e g 6% HEAeT i o 2R A() ) pH R 4225 B/
# 3.00x10° CFU/mL ; GABA % % % 8llpug/mL; 35 % #(2) > pH 5 4.22; F#kc 3.13x10°
CFU/mL; GABA 7 & 823},Lg/mL B%#&QB) pH 5 4.21; fF# 3.41x10° CFU/mL ;
GABA 7 & % 1038ug/mL LHRE MRS v R A A FERF 10 B 5 J 2 iEsg
mAEE o Aird pH o FopH v 2R 4.21-4.22 5 12 % £ (3)H GABA 7 £ £ 3] 1038ug/mL » #&
SL % A 142 % A (3)ik (7 o

(2)5L % s %
B &5 3% yeast extract + 5% soymilk powder+2% glucose ; B0091 86 3% - 2 %
PERE T2 -] P MSG "Tﬁ% 6% % T2 | % > S Aok Aot Ee d 4l pl 5 5.0 Fi#k
¥ 2.17x10°CFU/mL » GABA % # 5 7.30+0. 067 mg/g ; B w jc ¥ 5 12.25% @ & iEiz2
P50 v L AR 0w 1001 # ﬁ—r/li‘g‘f’r RRA) R RS o

(3)100L % p23s %
v2 5L pE 2 iF e (7 100L 3 pF - B 18 0 d YRGS RG] PR BIREF RN 4 0
«H}?)irs e I 2 (30% ~ 40% ~ S0%) R3] » 2k SRR 1:1(v/v)iR o (54 B = 38
oo fFpis MEFE D AR R o KR S TRk L‘L] do BRA A eDm 2 P 1]
(V/v) > 74018 > e is e 22.50% ° &4 pH 5 5.0 F#csadF 2. 03x10°CFU/mL »
GABA z & % 3.5840.086 mg/g e d »vm B dBk » if go s (7R IBE IR - 1 I ST RRA A



B 5 WA o GABA 7 247 T "% (3.58£0. 086 mg/g) » i GABA 2 M dF- Lo
fie > 35 % 7k 3% yeast extract + 5% soymilk powdert2% glucose » §5'f& F# fEte o
EAE R M 4e 0 T "% yeast extract 7 £ & soymilk powder 7 € £ FF MRV ARMER
FE S LR B R A S GABA 7 R

=

DM

bo

# - PCR # 4 1100-1500bp 2. &
Table 1 The PCR products of the GAD gene

Strains BrevB1f-BrevBlr primer | BrevB2f-BrevB21r primer
1.3Kb 1.1Kb
B0059 1.2~1.3Kb 1.0-1.1Kb
B0088 1.2-1.4Kb 1.1Kb
B0091 1.3-1.4Kb 1.0-1.1Kb
A 7 1.2-1.4Kb _
Bb12 1.3-1.4Kb _

GAD: glutamate decarboxylase

% = FUE )~ #tk2 16STDNA 12k A 7 4p i B
Table 2. Identification of LAB isolates based on 16S rDNA sequence similarity

Strain Species Genebank Similarity (%)
acc. No.
B0059 Lactobacillus casei NC008526.1 99
B0088 Lactobacillus plantarum HMO058789 99
B0091 Lactobacillus plantarum HM162417 99




k= SRFEAE24LPFREpH 2 GABA ¢ £
Table 3 The pH - cell number and GABA content of lactic acid bacteria after 24 hour 's
fermentation

Strains Cell no. (CFU/mL) pH GABA(ng/mL)
B0091 4,05x10° 4.12 226.00+4.70
B0088 1.06x10° 411 10.00+1.00
B0059 3.70 x10° 4.58 154.00+£5.52
A & 1.23x10° 4.12 56.00+0.20
Bb12 3.90x10° 4.10 70.00£3.20

* 2%mono sodium glutamate(MSG) was added
*GABA: y-aminobutyric acid

%= B0091 & % # FE-B?rF'E‘"i*Eélgt\ pH 2 GABA & i
Table 4 Effect of different incubation time on GABA content

Strain Time (hr) | Cell no. (CFU/mL) pH GABA(pg/mL)

B0091 24 4.05x%10° 4.12 226.00+£4.70
36 1.43x10° 4.11 309.00+6.50
48 5.20%x10’ 4.13 425.00+11.00
72 5.80x10° 4.13 554.00+4.50

*GABA: y-aminobutyric acid

* 7 ;‘,’J:'éc 7 I 7 £ MSG % B0091 #2 4 GABA 2. 3258
Table 5 Effect on different concentration of MSG on GABA content

Strain MSG Cell no. pH GABA(ng/mL)
concentration
B0091 2% 1.01x107 4.12 518+7.25
4% 2.11x107 4.34 571+£13.00
6% 1.88x107 4.50 811+1.00
8% 1.93x10’ 4.65 834+2.10

*GABA: y-aminobutyric acid



%~ * Ffe 3 & A¥ B0091 4 2 GABA 2_ 258
Table 6 Effect of different medium on GABA content
Medium Cell no.(CFU/mL) pH GABA(pg/mL)

MRS 1.88x10’ 4.50 811+3.30
1.5% yeast extract + 3% 3.0x108 4,22 811+17.13
soymilk powder
2% yeast extract + 4% 3.13x108 4,22 823+15.20
soymilk powder
3% yeast extract + 5% 3.41x108 4.21 1038+15.15
soymilk powder

Yincubation time 72 -] p#

2MSG was added 6%

3 Medium was hydrolyzed with alcalase for 1 hour

* GABA: y-aminobutyric acid

%= BLEmEN#22 GABA 7 #

Table 7 GABA contents of 5L fermentation

Medium Cell no. (CFU/mL) | Recovery (%) GABA (mg/g)

3% yeast extract + 5% 2.17x10° 12.25 7.30£0.067

soymilk powder

*GABA: y-aminobutyric acid

EAPN ,g]‘ Se A5 A 2. GABA 7 &

Table 8 GABA contents after excipient was added

Medium Cell no. Recovery after GABA(mMg/g)
(CFU/mL) added excipient
(%)
3% yeast extract + 5% 2.03x10° 22.50 3.58+0.086
soymilk powder

*Excipient: skim milk powder and % corn starch




1 2 3 4 5 6 7

A
B - : (A) BrevBlf-BrevBlr primer;(B) BrevB2f-BrevB2r primer i& {7 GAD Ak F)4% 3 2=
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Fig. 1:PCR profile of GAD gene of (A)BrevBlf-BrevBlr primer; (B) BrevB2f-BrevB2r
primer
A:1:Marker; 2::B0014; 3:B0019; 4:B0060; 5:B0088,6:B0091; 7:A F&
B: 1:Marker; 2:B0127; 3:B0052; 4:A $;5:B0091; 6:B0019; 7:B0019; 8:B0014
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Fig.2 Standard curve of GABA
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Fig.3:Confirmation of GABA retention time with internal standard
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