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Screening of Germinated Rice Variety with High y-aminobutyric Acid Content
WU Qi-fei, ZHANG Zi-yang, MI Xing-qiong, LIU Shu-yi, XU BinP<
(School of Food and Biological Engineering, Jiangsu University, Zhenjiang, Jiangsu 212000, China)

Abstract: To scientifically and systematically screen rice varieties with high y-aminobutyric acid (GABA)
content, 16 rice varieties from various regions of China were subjected to heating and humidifying treatment
to enhance y-aminobutyric acid (GABA) content. By determining parameters including glutamic acid (Glu)
content , glutamic acid decarboxylase (GAD) activity, germination rate and water absorption rate, rice

varieties suitable for GABA enrichment were screened. The results showed that significant regional and
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varietal differences in GABA enrichment efficiency using the heating and humidification method on rice

grains. And the GABA content of japonica rice was higher than that of indica rice both before and after

enrichment with Jiangsu japonica rice exhibiting the highest GABA increment. The GABA content and

increment of Nanjing 3908 and Nanjing 46 after enrichment were both at relatively high levels.The GAD

activity after enrichment can be used as an indicator for screening rice varieties with high GABA.

Germination rate and water absorption rate (<8 h) can be used as auxiliary predictors of GABA enrichment in

rice grains. In conclusion, using GAD activity as a reference index, combined with parameters such as

germination rate and water absorption rate of rice grains, allows for the effective screening of rice varieties

suitable for GABA enrichment.

Key words: heating and humidifying method; y-aminobutyric acid; glutamic acid decarboxylase; rice

R EDKAE 0 AR Al A,
HMBAW R MmN ER, BT y-2 TR
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F1 BAMIMEER
Table 1 Information of rice varieties
fE s e K
R1  F3HE 3908 YL B R A BB A PR

R2 R 5055 TLIRLLIERL Bt A R A 7]

R3  Fiff 58 IR ATLRA-E AL R A R
LI R4 RIAE 46 ST R AT RHKYG
KRG RS HEAE 9108 TLIRAR R B RmL B A BR 2 7

R6  RizhE 21 %5 LIRS A FRA R
R7 47 38 ES T B AR B A BR 2 A
R8 fEHH 5% TLIRAE AR AR AT A BR 2 7

RO FHF 25 HEMTAICHTAR
Jtj7 R10 JBfd 18 FH TR TR T2
B R11 &A1 FE TR TR R

R12 4K 16 FE TR TR

RI13 491k 063  LRAMR SRR G A BRA A
B Rl4 K& 42 W 4 ATl A PR
RS R15 BIWIME 669  ZeRUERAZHN LA FRA w

R16 Wil 8 %5  WIVLIR R B HA R A A

1.2 XFEH5EHE

LGJ-B-45 BRI 240 HBRZ i s
HRRA T ; DHG-9245A R A K T4 . B
fE—B# A RA ] ; HWS-260H #LHE i 1H %
o TUHEIES A RA ], HH-4JS B4 14+t
K N B RRCES i 3E A BR A F] ;. LC-20AT
T HEROAE T (A - MG T 2% . LA
PO E ) A RAT] ; HI-16K B4 208 # B DL .
IR AT A AR & A PR F] ;. RCI-BS-W AUME K
Pl: Zuifl (IRIS) WA ; TA-XT-Plus Bl
PR . 95 Stable Micro System /A Hl .
1.3 Fik

1.3.1 FEA B <E LAk B
FREL 200 g FE4, AR¥EH K& EIMA—E

HKIE T AL TIRA 2h, KT (4 °C) K4
12 h, HREA K RE] 14.5% o K- J5 R4S X
AL R IR IR E (IR 1 R ), &
A A A B 7K 3R 3 20%, mAEAE A 65 °C
IZEVR, TRIVEILALBE 5 h, FALLS R SR &
T 45 CHAHET, i/ﬁJkﬁh_@J 14.5% %47 .
RS, BB AREK, 754 CTHIREFEH
132 FAHKRHER

%% GB/T 3543.4—1995 & 2E R 5E )7

O 001\ W W W —
AR

8
7
s
)

B1 MmEmMEEEREE
Fig.1 Schematic diagram of heating
and humidifying device
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JERRL T (60 H ), FREC1 g K&K, A 10 mL
0%, RAFEZRT (25 °C) B
30 min, £ 5 000 r/min .0 R4 10 min, B
THRT 25 mL A5, FES RIS S DL 2D TR
AT —REEE, BIF BT EARE 25 mL, B
1 mLIBEW, A 0.2 mL 0.04 g/mL NaHCO;,
0.4 mL 2 mg/mL 4-— H 3 iz Fe A8 U7 -4- B 5k ST
R2), 16 70 CRY 20 min FRHIEER, i
0.22 pm B RS e o A A RO A S
ZORBAX Eclipse Plus C18 {4i4£( 5 pm, 4.6 mmx
250 mm) i, Z&F: s A (50 mmol/L
FRENZE PP, 69% ), sl B (LM, 31%) %%
FEVEMG 25 min, #9830 °C, P 436 nm, #FFE
i 10 pL, P 1 mL/min,
13.5 Glu&g

] 1.3.4 GABA & k.
1.3.6 GAD &k

%7 Wang Y7k, IERITEIE M. 4 °CTF,
FREX 5.0 g K ZFMEoK, FHPEEGE il (50 mmol/L
HIRERR 2% vh i, pH 5.7, 2 mmol/L Z —JIUZ. 1R,
0.2 mL/100 mL B-%ii 3£ £ %, 0.2 mmol/L BRI
%, 0.15 mol/LNaCl) AFES K, 45 E] 50 mL
Ja w42 H 2 h, 7E 5 000 r/min B0 10 min, B
EIEW, S ED A S OK . 7E 0.3 mL KA
A 0.2 mL BIRYIET (% 50 mmol/L IY#ERR %
W, pH 5.7, 100 mmol/L L-4+ %2, 0.2 mmol/L
BERRMLASEE ), F 30 °Cl 2 h Jeiluil & FIKik
W2k RN, He BRSO N E 7R A GABA
S, LB 1 h 4208 1 pmol i GABA 1 — i}
1547 (U ),
1.4 HiELE

K H Excel 2010 ZEitA1o &, FF4H
Origin 9.0 F {2 & ; 12 4 SPSS 22.0 Gt it/ Bk
Wz A1 B e, LD 95% B 5K F (P<0.05) 3k
Vi B (] 22 5
2 HRE5HGH
2.1 BAMNEFRR
2.1.1 BHEHR

RIS IR, B TERCA W E 2 A5 1 K

FRIL b TR AR TR R Ao et R AR 12
18, 24, 48 h K ZHA, FHRWME 2 s,

H12E 2 AT, 16 PR 1 & 2 R BB R R
E] PR B I B T R, Kk 2R R e 18
MR, 12~18 h & 24 e oy i, Horf 80%
DA b BAE A il P 340 B T B K B K K 2F R 70% 11
FoRPL 18 h RS R ZEREINEE, JFEi
TR, 3i5% 48 h J5 K ZF R HEILE] 90%.

R2 WEHEREFER

Table 2 Germination rate of rice %

12h 18h 24 h 48 h
76.00£0.00" 79.33+3.51"  93.67+1.15%"
81.67+2.08% 83.67+1.53%" 94.00+0.00%"
85.67+4.04% 89.00+1.73> 92.00+1.73f
88.67+1.15% 90.67+1.15% 97.00+1.00*
85.33£3.21° 90.33+1.15° 95.33+0.58"F
92.33+0.58" 96.00+1.73*  98.00+1.00*
6.33£1.53" 35.67+4.04* 82.67+2.08%

st i

RI1 5.33+1.15
R2  15.67£2.31°
R3 3.33+1.15%
R4 8.00+1.00%
RS 2.33+0.58"
R6 7.67£2.31%
R7 0.00+0.008

RS  14.67£0.58° 81.00x1.73% 87.00+2.00° 94.33+1.53%"
RO 24.00£2.65" 78.33+3.21°" 86.67+0.58*¢ 95.00+1.00°
RI0O  13.33£2.08° 89.33+2.31" 89.33+2.31° 97.00+1.73"
RI11 1.33£0.58%  78.33+3.06°" 84.67+3.51°" 98.67+1.53"
R12  29.33£4.04"  99.00£1.00° 99.00+1.00° 99.67+0.58"
RI3  0.67£0.58° 81.33+2.08% 83.33+2.52%" 92.67+3.21"
R14  16.67£3.79° 81.67+2.52% 86.67+0.58"¢ 96.33+3.06"%

R15  9.00+2.65% 69.00+5.578 81.67+4.93%" 93.33+3.06°"
R16  14.33+1.15°  76.00+£3.007 84.67+1.53°% 95.33+] 530"
F: FSIAFRSERR A dMZERTEE (P<0.05), TR,

Note: different letters in the same column indicate significant
differences between groups (P < 0.05), the same as below.

KERIERIEA R EE NN EBERIRZ
—, WK AT B AR B bR, KR
o 1 WU FL R 2R g, TR B R RLOS TR
B[R]0 BT, 1 K 2 R R R 2R X TR 2R K
(1 R Uk P ) IR BIRE A, Tl K I AK
ARG ISR, BT R ET R . BRI (0 ~
12h), SEET. W8 BERE R Y BT a6 %
fite, AFFRBT R ML RER, LLi ZEF T
BRI, R B BOR SR EBAR, N 0% ~
29.33%. PRIFE A5 il (B) fb 2 21 o0 AE G 25 B I AN ]
REFBAKRIER, MEHRNHT, RFHEE
P, 12 ~ 18 h WAMEE SR, 29 60% 1 i A &
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ZERTE 80% LA I BiFF 12 h iF, K 2F 50 =5 1
Ff (R9. R16) 4kZLHi% 6 h J5 G54 R11, R13
SE AR, R AT R AR B BT R 1 R AR
RO, RZFARER BT h IR Mg, (Al
SZ RN AR R W, IR XA [F AT R
SR IR R, Wik 24 h, BRI
S R BN TR, T de R S T
VLR R RIS, FER RIS (24 ~48h),
XN 22 BB N, SRS R B, R
KL, %5 BE R AR 16 700, RE AR Y o
m ARG, SRR ZERBE R, A, AR
R AL 5 T R e R R SR AR A
PV RT MR ZERI B, $i% 24 h 5 R ZER
RT 50%, HIHR2 K 240 F o K- (& 2),
AR LR B R, RESTPHR Tk 53R
31, SR RE A, (ERE R & AT (=
48 h), KM TR, HEZFREH T (=
80% ).

2,12 FERWOKEEME

16 FPFEA B WK SRR K 3%, 25 543 3l an
P2 FE 3 Fis. W 2 al%, R IR oK &
MGG — B, BE R EA R A RE R, )
IKEZEEE . WE 3 PR, WK RS RRE
SESEPE I K (0 ~2h), )5 WK A8 ZE (2 ~
8h), WJaMh&iaTHRE (18~24h), il 2 h,
FEAS S PGH M ISOK 43, FA 3 it ol 0 W 7K 3k 6
FHXT 0% o R 4 h, Rl R] IR 7K 6 22 BE s /L
IEE R1T A R12 50 TEBAR K- R @ VL9508
f%, R2. R3. R4 I R5 1Lk R7 F1 R8 MWK
R,

IK G ST W] A ) B, W R AR
WAKIFLG, HARFARN A bR E, A0
RE AT b1~ — AR 4050 S5 A JV I, [] el il
F 25 B RS B A8 N T R S i p A A O T
KA (W IIRE0) FREK I I K 58 A iR K
FERLN TR K o3 6 B SR AR OGB4 I 2
BRI BT o FEAS B WK AR R A R AS R A2 AE
—EES, WHEKERZ TR W, 8
5300 b K o o B N A S W R K
BOPE 52 A1 B A R], WK R, A 2

JE R R11 A R12 7212 i1 BRI K R A 18
TR T HA A, AN HOR SR AR, JUHE
R12, Wik 18 h KZFHiK 99%, X Alfig5HF+
B2 FIORE HE AT G, b i A WK A S IR R
TYBURE SRR, REE KR TR
ZIHRME R R IR AL, Kok A i 2 E Y
BB St A B, il T i i & B
A, fERHIBE (0~4h), R15 MK F 5
B, XAReRREBOH LR (R 2) WIgr
JEA

35
30 -
25+
X
20+
ILEH
N -
= 15
10 -
51 -a—-R1 & R5 -»-R9 —x-RI13
-e-R2 —«-R6 -e-R10 -x-R14
03 A-R3 R7 -e-R11 ——-RI15
-v-R4 -e-R8 -+-R12 -1-RI16
0 5 10 15 20 25
BT

B2 BHEREARKE

Fig.2 Water absorption of rice soaked

40 -

-=-R1 4 R5 -»-R9 —x-RI13

30l -e-R2 —«-R6 -e-R10 -*-R14

A-R3 » R7 -o-R11 ——RI5

%; -v-R4 -e-R8 —+-R12 -1-R16
=
KVA
=

5 10 15 20 25
BN i)/
3 BARERkER
Fig.3 Water absorption rate of rice soaking
22 KEKEWRIER GABA 22
R4E 1.3.4 Frid oy il e W s SO i e
FEK P GABA i, S55A13% 3 iR,
16 FhAEA VI IE GABA & &4 1732 ~
82.36 mg/kg, LA AT, 4 GABA &
R LA, A REMAT 155% ~950%. &

5
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LT, KiFE R2. R7. R11 FIHIFE R14. R15 19
GABA &amfik, & 17.32~53.91 mg/kg. &1k
J& BERE R1 A GABA % f i =, i 248.88 mg/kg,
HYE i Fl R4, R16 & ALHTH GABA & i,
ik 83.04 mg/kg, HEMFICH 131.00 mg/kg; R7
AR B S BN 2463 mgkg, & L5k
236.20 mg/kg, UiHAELHETRIA GABA & &IfA
BT E GABA BLAE .,

FEE AT R, W OS5 1E S GABA
R, Glu /& GABA & MA EZEY), GAD
JE GABA A= 77 (1 B , HE P52 GABA A= B
i, 918, A0 o-TEAE . B-TE A A K i X
SRR EAER, WHEMEH GABA B3
i, B, SR SR AL B S R A S R
AL, GABA ¥ ETE; WA, R
TR BA 10T ) I A B 58 2 R R, T DL 4R Ak T
R K g v, 2 — 2R AR s AL S 1
A, 30 GABA Y7 B U R [ R GABA
T Z AR EES, U GABA WA & & ik
KA R14 200 S A HS , GABA A i 3%
BT RI13, RIS Y 146%, R16 B 281%, X &
PRI Ay AN T) it o 40 o - 7 T 6 FE R REL IS, SRR
JERH S N e e 22 R R AR [ R R A
() GABA BURBE IR B T Whad b SRk it 34
UEAh, REAT RS2 B 2 R, A EE SRR AL 4
PE, DL . MR . AL R KSR
AZSPRFIOL i, S IR R R SRR R

B 5 SR R o e 2 O G, RN I &
Bl H RS AR T2 B i 5 s, R
Fofu L b, DX 1) S 23 M R A ) e X o, AR =
A A R YR R T R ' R A AT DX, T
R R A8 B 43 A A A T R ) TR 5 A I AT 1Y
R X, B ALRTRRERT (RI~RI12) Y
GABA #&Mg/NFHIFE (R13~R16), HA{TH
KRS (R1~R8) i GABA 7t 5 i Kl fg 30,
HA RS TAL R (RO~RI12), MBS
ELALTRE , BEAENY GABA Sramm R, BE
TR, H LR GABA &AL LY
A FE NI, REIRE SN T S 500 i R
AR AN, AR T R I T ARG A 1 st
it BRIt , VEIRBEARE AT 1 & GABA R4
FEAT ks, Hod i fh R1 A R4 7E GABA &b B3R
M

#2216 MR AT E LS GABA %
HITRERL T, WE 4 PR, 7ERRGUEE
10 AERT AR RS D GABA &k
(182.38 ~248.88 mg/kg ): f$§ R1. R4, RS,
R7. R8 F1 R10, "] FfF GABA &AL K &t Flh;
@1k GABA & 25 (109.11 ~ 167.24 mg/kg ): £
5 R2, R13, RIS FENAY 10 A~ Fl, %38 Fhis
%, b ESINFT 62.50%, f045 3 VTSRS,
3 FhACHERTRL 4 FhEERIRE, IR Z EAE
TER B 2525 S, I R13 EALJG Y GABA &K
109.11 mg/kg, e 5 2 MK Fi% 2 HoAth o

®3 MWXENAIEH GABA S E

Table 3 GABA content before and after brown rice enrichment

GABA % (mg/kg, T3)

GABA & (mgkg, T3)

i ol —— — i ol —— —
& AL = & AL =

R1 42.90+0.04°% 248.88+2.90° R9 25.51+0.75¢8 132.82+12.36
R2 29.20+0.85% 113.22+15.86°" R10 40.00+0.59%" 182.38+3.42%
R3 50.35+8.19°% 155.63+13.92%f RI11 17.66+0.448 153.07+1.59%f
R4 41.65+1.32°4f 244.32+5.32° R12 22.10+0.348 164.74+6.40%
R5 52.394+0.33%¢ 213.86+0.61% R13 67.20+8.48° 109.11+18.67"
R6 53.9142.06° 167.24+14.86°% R14 16.69+0.89¢ 153.96+17.599"
R7 24.63+0.46° 236.20+4.78% R15 26.40+0.098 119.52415.72¢F
RS 39.56+3.47 195.95+16.87¢ R16 83.04+0.97* 131.00+14.07¢"
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o PSR e (AL I ) Y 7 2R
YR I BE R R A
5 10 15 20 25

16 11/ T T T T T
15 141

14 3

13 6

12 12

Y
O = =
S =
— —
W N OO
[ ]

8
101
5

4 TEGFMHEK GABA SEME RN HTE
Fig.4 Cluster analysis of GABA content in brown
rice of different varieties

— N WA O ®
I

23 BAEUIEH GuEE

1£ GABA & 1kidH, Glu & GABA & WA+
SR, R R OB SR X AT S RS
Glu FaEH#HTE, S5RME 4 Fin,

16 FIFEA Glu ¥l &8k 1 22648 ~
2137.46 mg/kg, &IEYIRIEREAL, Sy 745.52 ~
1 359.95 mg/kg. GABA 196 .3z 21 K[ GAD )
AR (Glu) AFrySLREIEEs, 16 Fifgns
MBS )E Glu SR TR, XRIZE
T Glu [ H ALY B4, RS A6 = R Y
BB, Ca™ MR, #I% GAD, i S8
GABA WL ZM Glu fE MRS GABA A4y &=
SRR BT, 4G B E H GABA &
R, (AAREME—SH 48R, ILAh, TEREK
Bt AR, WO IS 00 B A A K b AR
PRI Glu, DR B 57 31 88 1K A B
PRI, T7E A R GABA [igiedh, NH&

GAD W%, & S FAL AR B B S R
I Glu 19 & b ANIE SR AN GABA B 1k
NP S sy 7

24 HEKREWRIEH GAD FH

GAD J& GABA FEA Bs 2 b iy X f il , I
YRR B GABA 4 i, Ik GAD #
YER GABA FAREUR I — PN EHESHR. 751
Xt 16 Mg & AT IS ) GAD J&PESEATI e, 45
AN 5 iR,

3R 5 fIH, 16 D ikE K =16 GAD
WA I, SRR GAD EHELAT
0.13~1.61U/100 g ( 1% ) ZI[a], R1. R4 FI RS
1) GAD &M THAKF-, 435100 0.83., 0.13
#10.46 U/100 g; i R6 F1 R10 B GAD 1% HE# &
91k 1.61 F1 1.52 U/100 g, &EAkJS, R1 Fl R4
) GAD I PEE R, 4051 2.88 F12.95 U/100 g,
HHH RS 1 R2 1 R13 HAK, 43514 1.32
M1 1.430/100 g, HHA bR FR/DN,

TE GABA &ALt # i, AT fm il 1 30 45 B
BiF, Ca® WA, WG GAD, Kk, EikE
GAD TEPES . R 52 GAD BYi& ¥, R1.
R4 FII RS 3 A~ AP Glu & fiisn (£ 4), 165
T e IREE T i — e GAD B9, (7
BEH GAD WA TR K, JfiE—P4e
fifi Glu ] GABA %% 1k, It = # 1) GABA & &
LA IS A TR AT (%3 ). SR, Yk
K AT R i i A GAD s pENY,
ik, &1bAT GAD Witk R6, T HE R
) Glu & (%K 4), fiHEE GAD WEHACH
1.99 U/100 g.

R4 BWREAIEGuESE

Table 4 Glu content before and after brown rice enrichment

Glu & & (mg/kg, T3)

Glu ¥ (mg/kg, T3£)

A — — A — T

= M =] =] (=N =] =]

=ik (=R w1k G
R1 1 245.8243.39¢ 745.52+52.99" R9 1 421.29+67.70° 1 359.95+98.71°
R2 1732.21+3.63 1170.22+6.18° R10 1311.24+45.78" 990.37+11.80°%
R3 1 888.15+61.54° 1 042.36+11.06°4f R11 1 254.54+44.29¢ 1 049.67+45.22%¢%
R4 1 515.81+£23.74% 877.89+17.58°"" R12 1 226.48+63.17¢ 990.63+9.08°"
RS 2 063.39+14.77" 996.22+11.08"%" R13 1 355.36+40.63" 863.39+39.95¢"
R6 2 087.46+47.39° 1 114.43+31.56" R14 1 265.53+43.68" 867.22426.02"
R7 1 306.09+9.84 1 008.54+28.210cdfe R15 1 289.72+24.80" 886.16+26.16°"
RS 1 345.84+35.60' 1079.15+27.88%¢ R16 1 668.78+2.93% 933.65+18.824¢"
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Table 5 GAD activity before and after brown rice enrichment
. GAD it (U/100 g, T3E) . GAD &tk (U/100 g, T3E)
AT wAbE AT wmiE

RI1 0.83+0.02° 2.88+0.04* R9 1.28+0.04° 1.7240.08%"
R2 1.034£0.07°% 1.32+0.01" R10 1.5240.15° 1.90+0.17°%f
R3 1.28+0.05" 1.65+0.09%"" R11 1.18+0.07"¢ 1.90+0.02°%F
R4 0.13+0.02¢ 2.95+0.04° RI12 0.96+0.05% 1.78£0.02%"
RS 0.46+0.01° 2.03+0.14°¢ RI13 1.19£0.04%¢ 1.43£0.13¢"
R6 1.61£0.04° 1.9940.04"4 R14 1.20+0.05™ 1.8120.25¢4°f
R7 1.23+0.04" 2.38+0.04° R15 0.93+0.08° 1.59+0.07%"
RS 0.97+0.01% 2.18+0.06" R16 1.2340.06™ 1.61£0.04°"

2.5 ®M GABA EUMRMERSH

H1+ R1.R4. RS, R8 Fl R10 MK ( <
8h) Ml (I 3), MR EAF & ZE M,
W& 18 h J5 Y & ZF R B HEIA 2] 80% LA | (R 2),
BRI L, XRUILL b A oE A — 4
PFF B AT R B AR R, GABA 1Y
BB b5 PR A EEO T R1L R4
R5. R8 Fll R10 (& MLECREAF (3£ 3), B,
REERMP K H R (<8 h) Al fE— & LR L
GABA W EALSCR . [FIRE, TR 8 i i
FAME, R1. R4, RS AYMRZKRAL FHem K F,
i GAD TG M3 sk FEAc i, BRI R4 F1 RS 1Y
KEAATN GAD WHHERAR, A ELE RSN
BT 2.0 U/100 g, 1% 1) GAD G PEME R1,
R4 F1 RS ) GABA & AWRURESF, Bk, wik)E
() GAD Jiff % 2 7E ik = GABA Rt K il it & F e
B AR FMETERR , X2 GABA & ALAUR & H %
AR AR S A BT R REIE X — A5 (£ 6),

Glu 1Eh GABA & U F 2R 5 5 i
GAD L[ GABA LR, KU E
KVHIE GAD iEME, MR — 2
O, BETEEE, AR T GABA MIEM. Xu
aEPpt sy KB, REE B A IRER TR, Glu 5
GABA UL} GAD I GABA-T ¥ M (1 A0 56 14 32
A%, {1 GABA 5 GAD Fll GABA-T if#E— 1 &
SRIEAEDC, LR 7 & it b GABA &
M R REVH K T GAD Ml GABA-T 76 A28 1k,
JtAE Glu ¥eBE . JfH., TERY)IE IS S S E T,
Glu [f] GABA —H¥ REZE i W 8 5% A1t AN R 5%

M, 2 SRRECTAF DR, R SRR A A TCA
TR, ABFseas R R, —FREA R Glu #1ik7K
F-5H GABA EALAEJI AR (£ 6), & Glu
WG B R AR T REAE B s b GABA, #il4n
R3 AP EA B R Glu #T4R7K (1 888.15 mg/kg ),
M GABA &AL A& A R KL |
Wl L, T HAE 22 &R, nTLIAN Glu
X GABA & 152 A PR

BEAE 0 R2. R3 HI R6 AW IR S 5 I W) ik
BERREAE 45 FOKOF, X5 = H & L5 GABA
i ) GABA a1 RIMAAFE—8, HP R1 W
s R A, T Glu IHFE RIS =, =LY GABA
ik, R6 MEGIE SRk B O e, (R fb)s
) GABA $2 Tt & HIE IR T R7 F1 RS, X A BEZ
FH iR TR 7 A B i R S S R AT, xR RS
P2 B IE PR A E, Lee DAL, MR
Bl 5l GABA &1k 5 GAD M CHENH
PgGAD £ iEA &, (AfEARFHEA Y ia T HE
IS, X R R R A b 22 )
GABA B SUR =M. AWF5RTEH, GAD it
5¥1ts Glu &AM T e4& M GABA ¥
RS AR SR L, R3 A EA B
Glu W7k F (1 888.15 mg/kg) LK E GAD i
PE, M H GABA & b3 2 20 8A e B B R A3
TN OIR A, A EITE SRR T,
w8 1 AT LA R 49 J5 ] F) A B S I 5l B2 %
AR, Glu #k A GAD IG TEANRERCA RS & 1L
GABA & 1 —JIIBT A R 20, Fhrmok, #EA
W RARZSHE, RN A FhOK S B0, X2
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WA SE R . AR VE A 2 DL R B A A, T
FOPE DL S s SER AR, AEAS b ] A AR
Mg e 22 P28 R ) S i LA e B Ot
JE—%, B, PEEGIE MBS SAERE LR
B, TR SR AR T 1) GABA 1S i,
TEFTEERY 16 A, R4 ) GABA & it Sl it
PIab TR K, BRI EA LZ2E 11, A
BIRIWOK A, AR F GABA PSR,

F 6 HI GABA EUMRERMEX S
Table6 Correlation analysis of factors influencing
GABA enrichment effect

BAE  RER WOKHER wE HIL
GABA (18h) (8h) GAD Glu

w15 GABA 1
KEH (18h) -0.267 1

I

WeK#ER (8h)  0.055 —-0.029 1
w15 GAD 0.936** —0.192 -0.026 1
& ALRT Glu -0.042 0.25 0465 -0.156 1

TE: *#RIRTE 0.01 U0 (XU ), MHKMERFE,

Note: ** indicates significance at the 0.01 level (two-tailed).

\Y5S

3 #ie

!

TR AR ARG GABA (1 AL &R 2,
HAER R E TR, M 46 (R4) 2T
GABA LML HFE A AP . R4 & 1LJ5 19 GABA
it SRR TR KOE, i HEA B A
ZER WK, 7 GABA AP FL R 1 5 4t
[ETRY 0

R & ZEF (R 18h ) A /AGHER (8 h 4 )
AT AN GABA W& LACR , E1kf5 GAD i
PERTAE R 5 2 25 GABA SR S A Y bR .
KR (<8 h), REHFHTE (Ff 18 h) MY
i AMTE GABA R A BEMEH, 1 GAD i
A e ) R U B SRR, REAS T S AR R
GABA, HHELI FHES A R1. R4 T RS % i Rl
H R GABA B ALSUR
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