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] P A1 DR RS 6 K IR ZEIVGE Al B 7 4 e Ak
GABA MWFFRE 2 SR, R FH 22 2k il % GABA (1)
fRIER A B AR RN IR /N2 22 2R k)
i IE AR b s S T 18 8 GABA F= &l
3.81 mg/g(4 mmol/L), Jin VAN Limure %5224 #
KA H N IFRE, 8 1 X AR S I3 22 R A0
ity LA B B I 45 A 1 B R A A GABA AR B A
2 11 mmol/L, AL N 92% , F M e IR K2 (IR
PR B ) R AR A2 (8 — A A Bl 0 2 oA 1 AR de
R e SR B VR A R0 3 ok X 7 R i o
i BB G £ 7 M GABA Al T 2k %%
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AT, AT A B GABA TR £ i Al
PR 2B P BRI T S JROREAE PR iR e DR R
b 5% 5 ) R 2 R A K 4
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R [R]85 3 WSOIR AP T I S5

F 2] GABA brifEdd , b 22 sw pRAE AL AL
BABRA ) 5 4 Z TR W IR g i IR A
PR A RS A R | DU R B R T IR R
B TCK S ERTR AR SE I A RS A PR H
AT il FH 1 Ak 2 25 3 35 R e B el

FHAL S 5% 4% . SCIENTZ 7= i 2 2 21 if J&%
i, TUOH 2 A YR e A1 BR A B s 1IS-RDV 1/
IS-RSV1 7 AR 4, L ERG A RA A
AS220.X2 43 #7 KF, 3 2% RADWAG A #] ; Thermo
Fisher 2 KA Z Urae gL, EEPER K
IR A 14-6K 5 2R 2500 AL, 11 /e AT LA 2%
WA BRA A HWS24 B3V IR K5, il —
TERMHE A RA A
1.2 REH*
12,1 JERbfl A Z 40 Y R in )R o R
JE 3 7 AR A A T R R R A2 AR AN R AR
FEOR Fe HEAT 22 B0 43 ORI 4%, ELAR AR R« B B D 5
AT A S T RO P TR FREL 6
13 BB KB, R T BB K % 38 o
It 2 408 P O A B [ I R 2, Rk B I
PR BR & Bk TR B % (%) = (75 BREK Bz o i/
TR )x 100, SR F 2L ZU0F S 25 by i 22 £k, 3 80
H i, % H .
1.2.2 2 GABA b2 HEHH FRHL GABA
FrufE it 100 mg, FHZE 08 K% i 2 25 31 100 mL,
BC s 1 mg/mL B FR MEW  HERR X 0,0.05,0.10,
0.15,0.20,0.25 mL ¥ 1 mg/mL Y GABA #Rr1fER T
7w 10 mL B0 43 A ZE 8K 1,0.95,
0.90,0.85,0.80,0.75 mL, 75 %A [H] ¥ & i) GABA
FRUE I

K F Berthelot Lt {2 322 290 A [] & 4 A9 B Ui
GABA ¥ W #EAT AL 2, Y A 0.2 mol/L (pH
9.0) Wi R £h 22 % 0.6 mL, 5% KBy 2 mL, 7%
AR W 1 mL IR SIS, 37 BV W 7K 7 in 4
13 min, KA 5 min, 5 A 60% £ 2 mL
L), SRIGAEDE K 645 nm A0 G 1 T 0 WG RE
DLW B b 8 AR A, GABA ¥ 5 S AR Ak, 24l B
e
1.2.3  GABA /= [ GAD [ /1€  GABA
HESH Jin FHW I AU E), BARERAED

BN 4% MR 1401 (¢/L) FBHE LE , 78 180 r/min, 30
CHRMTIRGEFE 8hy WL WG 3 800xg .0
15 min, B VS 1 mL i GABA &, GABA
D 5 F) 1.2.2 79 o I FH 2 i A vf it 2 F 3
i GABA &,

GAD [} 1% 770 72 2 7% B 52 RPWW 5k A

g, BAREEVELER . BRI g ZERE] =Ml
o, AT R R 10 g/ L B4 SRR A W IR TR
40 mL, 7% pH 5.7,40 *C/2 I 2 h,90 CHI#A 5 min
REFT |3 800xg B0 5 min, B_E & I & 724 GA-
BA ¥ ,GABA &7k 1.2.2 75, LL4E 30 min
AR T mol 1 GABA AE g — A~ B 1% 1 50437,
1.2.4  GABA & R T 25 0 B R £ S0 K 1B 22 1 56
o3 375 %% pH AE (5.7,7) RH& EE (60:1,80: 1,100
1,120:1,140:1,¢/L) . S L i) [A] (4,8,12,16,20
h) W IR EE (25,30,35,40,45 °C) AR H 4 15 ik
J&(0,10,20,30 wmol/L) .7+ & B2 84 ¢ % (0,3,6,8,
10 mmol/L) XF F B &k 2 il 25 GABA M52, A4
PR R IR LS T IE R K &R 5 K7
W1,

®1 BEREKFER
Table 1 Factors and levels of the test

K-F
B %
1 2 3
A (BBl /h) 8 12 16
B(R R 7 EIC) 30 35 40

C (B8R wk v% B R /pumol - L) 10 14 18

1.3 HELAETE
B E 3 WEE , R SPSS 25.0 it
A W VAR 3 S 7 2200 #T

2 #ERERH
21 tRAEMZEN

B 1 Rl GABA prifeth 2, 7EI K 645
nm A8 E(E 5 GABA Ji vk B AT RO 26
P £ :y=0.0955x-0.00009 , [7] 5 £ % R*=0.9994
RSD=1.8% , 1] LIAE J J5 23T 5 FE i GABA & &= 11
E RS
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Fig.1 The standard curve of GABA content
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Cultivars of highland barley

(a) AN 75 BR Bl s 219 GABA = 4

B e A SR 414, 3 R I X R (R
TR RIOFF R GABA & it (9 48 7 B8 15 S Ah
[ b 22 2R EAT GABA B AR LRI K . E 2
ATLVE 1, RIS B A E S GABA 7 it
FETE % 22 5 ,GABA P77 & 4 5.29 mmol/L, 4
BTG BN 4.10~7.27 mmol/L, Hiv ZJ5 ) GABA £
AR 5 o 7.27 mmol/L, GAD /& GABA Ui #%
b PR G  E— 2D o A R B, SRR GAD B TS
KV22 5 8% GAD % J1°F-35 8 6.18 U, 28165
Fil 4 4.33~9.91 U, H AIH & Ff GABA 24 i 5
GAD 7 P 22 4 i 2 1EAH OC (r = 0.988) , 3% B i
[ N GAD i i 7 2% 5 Al BB J& GABA 7 & AN [
Eﬁi%ﬁ?‘l lﬁt TE R A ﬁ= 7)5 W b 2 BRAE
fg gh hi pio;

[InMAAaA

NGOG
VTSI IFE W\A\ %&\\”@”

f

%&ﬂnﬁ
Cultivars of highland barley

(b) AR 75 B A GAD B 7K

VE 1) LB AN TR /NS 5 R 7R AN [a] i A ) 22 54 0.05 K- Bk 3

2 TAREERMMEEN GABA =X GAD BiE N
Fig.2 GABA yield and GAD activity of different highland barley varieties

23 MABEBRHEESE GABAWEERLXE
2.3.1 pH {EXF GABA iy A W5 R
FEk GAD BT (154 pH {E 4 5.7, 80w 43 51 LA
TR7K A pH 5.7 HWEIR 22 il AR S R L U, 1L
BHXT GABA J= i (520, GABA & HE J5ik R 1.2.
377, anlE 3 iR A R AL AR L GABA
FEEAEAE 225 TE pH 5.7 BIWR IR 2% th i &5 1F F 2
AHE B GABA J7 it B & T LRI K A I
1) GABA j= i, {H 22 5 A 35 2] i K b A
PR R A R Sy, HEST 4 GABA il
751k, R SR 0 2 DA ZE IR K R R VA TR TR,
232 KL XT GABA =i W s2 43 % B]
60:1,80:1,100:1,120:1,140:1(g/L) HIRHR LE | 1
R 6,8,10,12,14 ¢ Z & A2 &4 100 mL

Ty 640 WpHS.7((PBSZE il

=& 620 O Z& 1K
BE
y B 6.00
ZE 580 N
- -
O < 560

ﬁ 5.40

3

5.20
N64 N265
H R D

Cultivars of highland barley
B3 pH % GABA =RH%M
Fig.3 Effect of pH on GABA yield

ZEWR K B9 =R, 76 180 r/min, 30 C&MF TR
i 9% 8 h,3 800xg &0 15 min, M FE W 1 mL
€ GABA &, iiE 4 1, GABA 7= & bifi & K&
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LAY T v TS A0, 7R B EE o 1401 (/L) B9 &L
T, GABA 7= i fc i, Al 35 2 7.30 mmol/L, 4k %E
BB EE S 3 P R DR I A Rl R A R
WM 140:1(g/L),

2.3.3  JWAFIEXT GABA PR R AR 421 140: 1
(g/L) PR L FRER 14 ¢ 225k INA & A 10 mmol/
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GABA yield/mmol - L
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BHR L
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B 4 #liktkxt GABA 21N
Fig.4 Effects of solid-liquid ratio on GABA yield

234 JNIEFEXT GABA FEEREIEM i 1E 140:
1 (/L) BHE LLFREL 14 ¢ 42 %k, I A &4 10 mmol/L
B AR 100 mL /KW, 53 9I7E R B 25,30,
35,40,45 °C, 180 r/min %514 F R & 9% 12 h,
3 800xg B.0> 15 min, B35 W 2 GABA & &,
M 6 7T LA H Y N AR 25~45 CH, GA-
BA (A4 i St A T i S R R 5 | >0 B g et
k35 CHF,GABA 1948 il it fie v, Bl 5 T 4R T R

2.3.5 PLP ¥ X} GABA P HI M PLP &4k

11.10
10.95
10.80 |

10.65

GABA =i
GABA yield/mmol - L™

10.50
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B 6 KEREX GABA =2/
Fig.6 Effects of reaction temperature on GABA yield

2.3.6 BREIRMUEXT GABA FRig R i g
140: 1 (/L) BHR L AR 14 o 25k, 4 A nA &4
0,3,6,8,10 mmol/L ¥ & R &1 A &% 10 wmol/L. PLP
) 100 mL /K # . 7E 180 r/min, 30 CH&M4 F R

L A2 ENM) 100 mL K% #, 7E 180 r/min,30 C
ST MR 55 4,8,12,16,20 h, 3 800xg &5
O 15 min, BCETH WM E GABA & &, B & 5 Al LA
Fill,4~8 h J& GABA A ZZ 181K 1] ,8~12 h
GABA Hy PR K], 12 h 2 )5 GABA W& 1 #

12.00

s =
(=3 (=3
(=] (=]

GABA /4t
e
=

GABA yield/mmol - L

o
=3
S

iy
1=
S
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S i ]

Reaction time/h
5 REZRE X GABA F=E K %M
Fig.5 Effects of reaction time on GABA yield

R B WGBS ME RIS 5 GABA WG
B A E R R N, He IR 140 1 (/L) BHE HLFR
W14 g %k, ol AEH 0,10,20,30 wmol/L
PLP J2 10 mmol/L % 2 FR4A 1) 100 mL /KIS W . 1E
180 1/min, 30 C4& 1 F ik % #5595 12 h,3 800xg &5
L> 15 min, ] EWE 1 mL %€ GABA & &, HA
7 W] LA H L, 7E 0~30 wmol/L. PLP ¥ {5 il ,GABA
M A R RREE TR, YIS G KT 20 wmol/L 1,
GABA 4= il 1 hnta 7722

15.00
14.00
13.00 |
12.00

11.00

GABA 7= 4t
GABA yield/mmol - L
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5 A T 5 T 7
Amount of pyridoxal 5°—phosphate/pwmol -1

B 7 BEMEERNE GABA =B %M
Fig.7 Effect of the amount of pyridoxal 5°—phosphate

on GABA yield
B398 12 h,3 800xg B0 15 min, B35 1 mL il
E GABA MW, MK 8 W LLA W, £ 0~10
mmol/L Y 4% 2 R 41 45 Jin it 75 Bl 9, GABA 19 4= 1
WS LI AR 8 mmol/L B ,GABA A9/
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R N 14.01 mmol/L, 44 2 B2 48 78 i K
F 8 mmol/L J&i ,GABA 4= il FF 4R F I, ML,
Je LA A8 28 2 R A Y VS I 24 8 mmol/L,
24 BEREHGABAEEIZMHMUMWESZRE
R UGHIE

PG AP LI 250, BRI o o 140:
1(g/L), A 2 RN & R 8 mmol/L, R FH Lo (3°)
E A6 % 2 B () RN ik B PLP Vi B 3 A A
Rttt m 2 fk 3 nf .3 Mg &R
B 22 (r) KAMKIR N ra>rp>re, SR B[] % GABA
7R R ) B R, LR SN T B AT PLP RN
T 2250 W 3 B, SO B JB) | SR i PLP S i it
XF GABA 7= & 1) 52 Wi i) 1 3 (P<0.01) , 42 37 45 A
ZKFHEBH M GABA & =45 1 B8 ,A.B.C,

16.00
14.00
12.00
10.00

8.00

GABA 7
GABA yield/mmol - L™

6.00

4.00

0 3 6 8 10
A I BN ok

Amount of sodium glutamate/mmol - L™
8 AWEEMMAMEI GABA =EM M
Fig.8 Effects of the amount of sodium glutamate
on GABA yield

R A, BIAEBEE] 12 h, 6 JE 35 °C,PLP ¥ 14
W 18 wmol/L By J2 W &4, #5 Ak 42 i) GABA

==
PR R

x2 EXRBHER
Table 2 Results of orthogonal experiment

KT A B C GABA 4 % /mmol- L
1 1 1 1 13.73
2 1 2 2 13.75
3 1 3 3 13.53
4 2 1 2 14.52
5 2 2 3 15.08
6 2 3 1 14.00
7 3 1 3 14.89
8 3 2 1 14.68
9 3 3 2 13.83
S1 41.01 43.14 4241
S2 43.60 43.51 42.10
S3 43.40 41.36 43.50
ky 13.67 14.38 14.14
ks 14.53 14.50 14.03
ks 14.47 13.79 14.50
r 0.86 0.72 0.47
®3 EXRKEAESNE
Table 3 Variance analysis of orthogonal experiment
7 E kIR A B W E ¥ 7 F 1 P1a
A 1.384 2 0.692 769.148 0.001
B 0.881 2 0.440 489.370 0.002
C 0.360 2 0.180 200.259 0.005
® £ 0.002 2 0.001

KB AELAL T 255 4% 140 1 (/L) BB
e, IMA & A 8 mmol/L 4 Z R £ LA f2 18 pwmol/L
V1R Tl T MU W T K I T, R T B SR 35 °C, IR
N 12 h,3 WE L 1S GABA A il i 43 il

4 15.07,15.13,15.16 mmol/L, “F¥& &M 15.12
mmol/L, 5 1E 321 50 45 AT , BABHZ T2 %45
FE T HE
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25 AEBEENEREZSHH & GABA KN

JVR 25 1 2 Bk R FFRL GABA & A0 2 B4,
Sk ik — 25 PR A Bk Rz R SR X GABA 72 = 1R
T o AN [) B S R RE 1% K R 0 R 8 O v R AR A T
AN ZH P T RRAZ B, B A1 R 0% (58 5 FF
K ),4.23% ,6.43% ,13.62% (7 fh % %k ) ,23.78% ,
30.44% ,34.27% . K A HTR AL T2 55400 & AR il 4%
GABA .,

M1 3% 4 AT LA 1 BfE 75 BRIBE A S i 38 | 22
EE RN GABA &L 3 TR, 0 %£>23.78%
F KR Ah B 43I B ,GABA S TR, W
B Bt 25 108 K2 SR B, % 7 ) 7 B K GABA it
ANWTREAR , 22 B K2 R 4.23%~6.43%0 Bl A, 22 5%
ANEE, Wik, i il T2 A &0 T, FIH
B2 RN 4.23%~6.43% 1) 27 %k & i 15 1 GABA
R (17.27~19.57 mmol/L) , B i 5 T 75 & 22

M GABA & 15.12 mmol/L, AN 5 F1 Fi
OB R R £ 10 GABA & & fix 5 Wl ik 19.57
mmol/L, A 24 T2k 2 " GABA & &0 14.41 mg/g,
S T NHGE B R 2 5 4 GABA 77 i 7.56
mg/g@, WA 1 3 TORBE RN B A B GABA
Je i 5.02 mg/g A1 3.21 mg/g?'?,
TR A B RN AR, Xt
Bl 2 RN 3 E T RIS A X I, HAaT
AR, TR AR (%)= (IR NI 4 b L 2H
GABA #— R MEY X H 4] GABA & )/JEY iR
I x 100, & A 2] B K R 5 5 4.23% Fil
6.43% 7 #k 1) X B8 40 GABA 7= & 4 5l oA 11.78
mmol/L F1 9.44 mmol/L, A I i JFE 91 5 1k 253 501 Ry
97.38%#11 97.88% , X WITE ik T2L5KMT KW
BRI GABA BIRCFREM &, AR B %,

®4 EZEHBEEI GABA FEH T
Table 4 Effect of peeling rate of bran on GABA yield

X Bt R 1% #* 3% £ GABA 4 & /mmol-L"! H# K GABA 4 & /mmol- L
1 0 - 1.68 +0.01°
2 4.23 19.57 + 0.46° 1.63 £ 0.03*
3 6.43 17.27 £ 0.30" 1.62 £ 0.07°
4 13.62 15.76 + 0.57° 1.54 +0.01°
5 23.78 14.38 + 0.92¢ 1.40 + 0.02¢
6 30.44 13.50 + 0.58 1.39 + 0.06°
7 34.27 13.57 + 0.69¢ 1.38 + 0.06°

T A A0 B0 I S [R) 7 B e R b B R) 22 S 7E 0.05 KT 3%

3 it

TR T RO RAEY, a2 RE
I or B N RETE PE 5T o AT ST K B, F AN ) 75
BR 5 B 22 2k Oh JFORLE 21 GABA PR 22 R IR,
H 5 RN E GAD B UIAH G, Horf 5 Ah Z)5
() GABA F= i fie i, 78 pH {E RHR E SN2 &
PR BRI PLP V& BE | SO Tk B RS [ f 2 PR 3 52 56
FEah b8 Ak S I R R PLP Ve BE ) = IR
=KPIERRIRE:, 5% GABA &ML T 24
TF o TR Bz 22 0 K 2 43 9 48 X GABA 77 5%
i) 8 2 7R AN FH 92 Wi T, 28 A TN N s e e A
PLP W& 1F T, FHERZ Bk GABA &4 m R ny il #%
FeoR M. BRI RN 4.23%~6.43%, KL N
140: 1 (/L) , RN B 24 12 h, 2R i Bk 35 C

A3 50 TN e BE R 8 mmol/L Y 4% & R 4 A1 18
wmol/L %) PLP, #k45# GABA #¢ & 5=~ 19.57
mmol/L (14.41 mg/g) , SN E K ¥ AL % & T 97% .,
T EHEAR I EWIRE & i GABA g0l 55 flE
N7 =R R I DR R LN o B NS R =]
SRR AE R B R S5 N AR L fk GABA &
PRZZ BRI T2 %A

o3

=z

%z X W
[11 MA Y, WANG P, WANG M, et al. GABA medi-
ates phenolic compounds accumulation and the an-
tioxidant system enhancement in germinated hulless

barley under NaCl stress[J]. Food Chemistry, 2019,



236 HT1M

FREH y-R A T B0 H &Sk

265

2]

(6]

9]

[10]

[11]

270: 593-601.
NGO D H, VO T S. An updated review on phar-
maceutical properties of gamma-—aminobutyric acid[J].
Molecules, 2019, 24(15): 2678.

BT, BRSI, FEHE, B E y-dE T ORI
X SHR K B ML T I ) A /0N B T A 52 e . o [
BRiE, 2015, 34(9): 97-100.

XIE F, YANG C J, TANG Y, et al. Effects of y—
aminobutyric acid buffalo milk yogurt on blood pres-
sure, blood lipids levels of SHR and drunkness of
mice[J]. China Brewing, 2015, 34(9): 97-100.
KAZUHITO A, JUNKO K, SHUNSUKE S,

Seed —specific expression of truncated OsGAD2 pro-

et al.

duces GABA —enriched rice grains that influence a
decrease in blood pressure in spontaneously hyper-
tensive rats[J]. Transgenic research, 2009, 18(6):
865-876.

H A M. Yo GABA GABA!
terrupts DC—NK crosstalk[]J]. Journal of leukocyte bi-
ology, 2021, 110(4): 611-612.

VEERAIAH P, NORONHA ] M, MAITRA S, et

al. Dysfunctional glutamatergic and <y —aminobutyric

A neurotransmitter in-

acidergic activities in prefrontal cortex of mice in
social defeat model of depression[J]. Biological Psy-
chiatry, 2014, 76(3): 231-238.

KUMAR K, KAUR H, DESHMUKH R. Neuropro-
tective role of GABAB receptor modulation against
streptozotocin —induced behavioral and biochemical
abnormalities in rats[J]. Neuroscience, 2017, 357:
67-74.

GIOVANNETTI E A, FUHRMANN M. Unsupervised
excitation: GABAergic dysfunctions in Alzheimer’s
disease[J]. Brain Research, 2018, 1707. 216-226.
B, R, TTWWE. y-50HE T R Y AR B ) e X
TE B b i T T k()] MR SR, 2020,
33(4). 23-25.

JIANG T, XU H, JIA L N. Research progress on
the physiological function of 7y —aminobutyric acid
and its application in food [J]. Cereals & Oils,
2020, 33(4): 23-25.

INATOMI K, SLAUGHTER J C Glutamate decar-
boxylase from barley embryos and roots. General
properties and the occurrence of three enzymic forms
[J]. Biochemical Journal, 1975, 147(3). 479-484.
TWYE, DAY, HIE, . oy-2 AT REH %07
®RH IR S AT R 'R S R EE T,

[12]

[13]

[14]

[15]

[16]

[17]

[18]

2020, 46(23): 238-247.

NING Y W, MA M G, YANG Z, et al. Research
progress in the enrichment process and functional
foods of y—aminobutyric acid[J]. Food and Fermenta-
tion Industries, 2020, 46(23). 238-247.

W, y-2 R T R H & oD dba . dbat b T
K, 2011.

SHEN M. Preparation of y—aminobutyric acid by two
methods [D]. Beijing: Beijing University of Chemical
Technology, 2011.

JRAE, XV ERE, WAk, SE. AEVNA G y-EAET R
FIAF S SR mE )] T E AR TR A4, 2021, 41(8):
110-119.

ZHANG H, LIU H Y, PAN L,
strategy for biosynthesis of gamma aminobutyric acid
[J]. China Biotechnology, 2021, 41(8): 110-119.
WMETF, REM, BIKT, 5. SR LRSS %
Y- AT R WIS BE BE(T]. BRI R, 2017,
45(24). 76-78.

YANG H F, ZHU H Y, LI Y N, et al. Research

progress on the preparation of 7y—aminobutyric acid

et al. Research

by microbial fermentation[]J]. Journal of Anhui Agri-
cultural Sciences, 2017, 45(24). 76-78.
GUO Y, CHEN H, SONG Y,

soaking and aeration treatment on 7y —aminobutyric

et al. Effects of
acid accumulation in germinated soybean (Glycine
max L.)[J]. European Food Research and Technolo-
gy, 2011, 232(5). 787-795.

ZHANG H, YAO H Y, CHEN F. Accumulation of
y—aminobutyric acid in rice germ using protease|J].
Bioscience, Biotechnology, and Biochemistry, 2014,
70(5): 1160-1165.

Mg, R, R, F y-Z TR IEE A
Bt i BB 9T E (D). b B R G, 2021, 46
(6): 173-179.

LIN Y, TANG Q Y, CHU M,

progress on function, production and food applica-

et al. Research
tion of <y —aminobutyric acid[J]. China Condiment,
2021, 46(6): 173-179.

skaL, WkR, TPIE, . ORMERRER & y-2 KT
A AROZEI]. ' a5 59T &, 2018, 39(3):
216-219.

ZHANG H, YAO J, WANG Y W, et al. Study on
enrichment of gamma aminobutyric acid by rice bran

fermentation [J]. Food Research and Development

2018, 39(3): 216-219.



266 E N W 2023 4E55 7 W

[19] ER¥, 24, E305, 5. R E KRN U less barley[J]. Science and Technology of Food In-
B y-ERE T T ZAMMEEE). &5 LR T, dustry, 2022, 43(20): 403-413.

2009, 35(4): 87-91. [24] JriElE, Z=mEDE, FEEIE, 4%, Berthelot Hf ik il
WANG L L, LI N, WANG W M, et al. Study on SEAEP I v y— 5 TR (GABA) Fr & (1 1k & fl Ak
the conditions of GABA —accumulation by endoen- [J]. LA B 2E 4R, 2021, 57(7): 1462-1472.

zyme in corn germ[]]. Food and Fermentation Indus- WAN L T, LI X Y, CHENG ] F, et al. Systemat-
tries, 2009, 35(4). 87-91. ic optimization of Berthelot colorimetry for determin-

[20] BiJEfE, BRema&, 2R, % EHER -2 T ing 7y —aminobutyric acid (GABA) content in plant
R T2 WA )], W #4558, 2010, 6(4): leaves[J]. Plant Physiology Journal, 2021, 57 (7):
267-270. 1462-1472.

LIAO Z H, CHEN M Z, LI C J, et al. Optimiza- [25] HASH. RO R I R I 9 43 B 4l Ak e H M o F
tion on processing technology of y—aminobutyric acid 5¢[D]. Jo# . VLMK, 2009.

extraction from wheat bran[J]. Subtropical Agriculture LU Y G. Study on purification and characterization
Research, 2010, 6(4). 267-270. [D]. Wuxi: Jiangnan University, 2009.

[21] JIN W J, KIM M J, KIM K S. Utilization of barley [26] MR, WHE. FRE 29 B AR R E IR XTI RE AL 5 5
or wheat bran to Dbioconvert glutamate to 7y — riJ). s EE AR, 2020, 20(2): 289-298.
aminobutyric acid (GABA)[J]. J Food Sci, 2013, 78 HOU D Z, SHEN Q. Analysis of nutrition and
(9): C1376-1382. functional components of 29 kinds of highland bar-

[22] LIMURE T, KIHARA M, HIROTA N, et al. A ley in ChinalJ]]. Journal of Chinese Institute of Food
method for production of 7y —amino butyric acid Science and Technology, 2020, 20(2). 289-298.
(GABA) using barley bran supplemented with gluta- [27] Xoo, FEHEH, sKLlE. KRR B -2 5 TR %
mate[J]. Food Research International, 2009, 42(3): PR AE B 5E[)). B 5 %, 2019, 40(18).
319-323. 150-153.

23] R, =B, SAE, & FROE RO LH LIU Y, WANG Y W, ZHANG L J. Study on fer-

Abstract A method for y—aminobutyric acid

o (LA A R 5 R (. £ o BB, 2022, 43
(20): 403-413.
XIA H, YAN X Y, LU L D, et al. Progress on

nutritional function and high—value utilization of hul-

mentation of rice bran production gamma—aminobu-
tyric optimal condition[J]. Food Research and Devel-
opment, 2019, 40(18): 150-153.

Optimization of y—Aminobutyric Acid Preparing Conditions Using Highland Barley Bran
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(GABA) production was studied using highland barley bran combined with

adding sodium glutamate and pyridoxal 5°—phosphate (PLP). Based on the influences of different varieties on GABA bio-

conversion and the single test of factors including solution pH, initial whole flour concentration, reaction temperature and

time, initial concentrations of sodium glutamate and PLP, the optimal reaction conditions of GABA production through

the orthogonal experiment were developed. This research further showed that a strong influence of peeling level of barley

bran on GABA enrichment. A safe and highly efficient preparing conditions without any buffer was determined as follows:

bran peeling rate 4.23%-6.43%, barley bran concentration 140:1 (g/L.), reaction time 12 h, reaction temperature 35 °C,

8 mmol/L. and 18 pmol/L supplemental level of sodium glutamate and PLP, respectively. The optimal reactions produced
19.57 mmol/L. GABA from 8 mmol/L. sodium glutamate, with a GABA conversion rate up to 97%.
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