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B OE. KRB AR PR GABA & U432 b ¥F ( Litopenaeus vannamei) % ¥ PERE
AL AT A I T AE R BB BAR N 0 vk, 006 B39 F 4 (0.68+0.02) g 4 FL YA IE 3t EF
YIRS A 6 A, BHRANEL , HANEF LI A0 BIF, 6 A3 IF 5 7 Z B K 0.50,.100,
150,200 #= 250 mg/kg y—& L T8 (GABA) 89 ¥ R F Mg X B 44+ 56 d, R R4 R G 34T
120 h 9 BASBR R 8k, SRR 7:1)5 KFmatart B+ &k m 50 ~250 mg/kg GABA % 3%
RETHLAEMNITHERR R TR (P<0.05), 2)5 kA mumtni, 548 & %K 100 f
150 mg/kg GABA 2 %425 7 LRSI F L& G e BB Hib =842 (P<0.05), 2% %
1K T fo i 4 7 4 R B -4 R B E M (P<0.05) . 3)100 F= 150 mg/kg GABA 28 JU 44 1% 3¢ ¥F dn
HIE A B ABRACH B ACEE TR A B E e RN ERARE N R E S T R A MM (P<0.05), 4)
5 KR AR vk, 4R R e 100 ~ 250 mg/kg GABA 2 % AKX T JU 24 3% 3 ¥F 0 78 B2 55 8
120 hat g R AL = F (P<0.05) , £+ 100 mg/kg GABA 48 U 44 3% 5T 3F B AR 56 o K ik 3] | AK
vz b T4 44 P R GABA FE B S L MIETIF B F W EE R DR RN,
AR TR AR AR AT B =R = )2 5 AT Ak L4 IR xR A A GABA #9E H R m B A
154.79 mg/kg,

KW yv-RATER,; UL AT, A Kbk ah i A LIS AR; A B8R R
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JFL 4 U X5t BF ( Litopenaeus vannamei) , ¥ FR 5
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e LA A, S B ET T S B SR A e X
IR R AR AR SR, BT A Ik R SR A
TSR R R X6 MR 55 4 axk i v 7 ) 45 P A 8 Y - 1
D, T A e A, T RSO R R B b R 42
g, ™ A 24 25 6 Il i T R

Y75 B 83 :2020-03-25

PRI, 38 U0 75 23 AT Z A RO 5 B IR T B L
PR Pl 8 VG N SR FE AN 55 o 38 o 7R fRDE R
Ty e S R A2 1 FL A U X U SR 8 AR AN
Bl SPUE AT BE 2 B v A K B UR B e
TR E R,
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AR AT R, 22 4% S R I PR ity 1k 1L A 1 GABA,
T y—3 B T TR AR N AL IR A R - 1, 2
R BRI E A =R IRIG A . GABA £
AR 25 25 455 DA oS 0 00 ol P 22 o, R A AL
P BRAE F, T L2 fife B4 5% 1B 38 XF 5% 5 3 49 7
Az PR A BREI R A R A R UHOR A W, R R L
P8 IR o AR AN 2 1 SO AR B SR LR S
My RE ™ B A B IE R, Wk R
GABA A B F #1558 ( Oryzias latipes) 1 ( Car-
assius auratus) ek ( Misgurnus anguillicaudatus)
45 ( Rhodeus ocellatus ) 55 H% Bt 6 460 WV ¥ 1Y fig
PP B FR 4 R UL GABA 8 X R 354
AR A9 o PRI, A 3 0 3 ot 7 )R b S o
[ 7KF 1 GABA, i 5% GABA X FL 44 5 X o A
PERE | MLV AE A6 45 Fn AT 0 il R 00 38 RE ) 19 5
Wi, > GABA 7 JL4H Ve %o R AR} v %) g FH 42 it 2
WA

1 #MR5FZ*
1.1 AR

DL AEA RS R R R, fh o
LR IR, v A T A A T LM VA T o) 5 A A | L
RSB SRR N R 1 I o A8 Al AR 43 5]
Ao (X B 50, 100, 150, 200, 250 mg/kg
GABA, Bt 6 Fh A8 E SERe il g ikt ek e
2 60 Hif i, IR A 34505 1 SLX-80 B £ K AL
Hil R B 1.0 mm BBURL IR, 7E 45 TR T,
H ARV H 5 A 2 H 48 T -20 C kA T I— A7
.
1.2 RIS EFEE

FRHH RIS AL R A R B 2= B sh W B2 F 52
Jr & WG K FRGE R G h it AT, 90 57 58 R S8
(B3 A T 3% B85 21 4E 4 (40 ecmx40 cmx70 cm) ZH h{,
Z57K 300 L, F£5 FH7K kK 3 % 4 1.5 L/min
RS A SR K, 50 TF 46 AT, 550 IR AR = N AT
o3 2 JE R SR 4 )R MR A R, U T 4
AR 24 h, BEBCOIEA Y (0.68+0.02) g 1ML
YRIEEXTER LT 960 &, BENLST N 6 4, REZH I 4 4>
WA A 40 BAF, 73 5 I o (X)) |
50,100,150 ,200 .250 mg/kg GABA 1) iz 5 1 £}
WA 8 JR ., e I a) A M B H A I AE
09:00.14.:30 12030 4 3 WALME, H R E MK
HIY 6% ~8% MR BT HI LR T, XU

FEMMAAEE FRIR B0, 0 SR FETAE O, 3 56 1) a) K iR
27~32 C, @A <0.20 mg/L, T2 +h vk FF <
0.01 mg/L A% ¥ >6.0 mg/L, pH 7.5~7.9, A

&1 ERARARREFKT(KTEM)
Table 1 Composition and nutrient levels of the

basal diet (air-dry basis) %

I H Items “ & Content

JEUB} Ingredients

£t 4 Fish meal 22.0
£ 4 Peanut meal 16.0
HH Soybean meal 12.0
58 Squid visceral ointment 5.0
#R5E 4} Shrimp shell powder 5.0
14 Wheat flour 31.0
171 Fish oil 3.0
WiHE Lecithin 1.0
4k R HUR AL Vitamin premix” 0.2
W4 R AL Mineral premix” 0.5
Wiz — 445 Ca(H,PO,), 1.5
#i R CIE Vitamin C ester 0.1
JH [E i Cholesterol 0.2
fr#h NaCl 0.2
Sk BT Choline chloride 0.3
YE R BN Sodium alginate 2.0
A1 Total 100.0
H 37 /KF Nutrient levels®

KL H B Cp 39.2
HLARW; CF 9.8
HLIK 43 Ash 13.5
JK 4T Moisture 8.9

1) F T a4t A Z IR #F & 45 One kilogram of vitamin
premix contained the following: VA 4 000 000 IU, VD
2 000 000 IU, VE 30.0 g, VK 10.0 g, VB, 5.0 g, VB,
15.0 g, VB, 8.0 g,VB,, 0.02 g,7Z & %5 calcium pantothenate
25.0 g, M2 niacin 40.0 g, =¥ &K biotin 0.08 g, JILEE inosi-
tol 150.0 g, M/ folic acid 2.5 g,

)BT A Y i R R 5 4 One kilogram of mineral
premix contained the following: MgSO, - H,O 12 g, MgCl,
90.0 g, Ca(I0,), 0.06 g, KCl 36.0 g, Met-Cu 3.0 g,
ZnSO, - H,0 10.0 g,FeSO, - H,O0 1.0 g, Met-Co 0.25 g,
NaSeO, 0.003 6 g,

3) B FE K14 A 52 {5, Nutrient levels were meas-

ured values.

1.3 #HFmRE
IR I LS O A 24 0 SR RRE, &
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THAE TG 2, & & & R HLIE B 10 B IRk A
120 mg/L MS-222 ¥ ¥ i 47 BRI, >R £ XoF W 1L 4k
B, F 4 CTT 4000 r/min 20> 10 min, £ 1L 7&FE
ah, —80 CIRAF &, BN EEA S HEPLE 8 RRAFH]
TR 317
1.4 3EtRUZE
141 ARMERETHE
14 5 % (weight gain ratio, WGR, % ) = 100x
(AR E-YIGRIE) /VIR I E
1A%} 22 %0 (feed conversion ratio, FCR) = #& &
Tk (LR E- PRI E)
K (feed intake,FI, %/d) = 100x# K} i/
[ (WG E+ LRI ) x I KE/2] 5
1715 % (survival rate, SR, % )= 100x
LR IF BB/ VIR R AL,
1.4.2 ISR 4 R 8 SR o 5 B
T 90 R A4 R SR A B R E 2 IR
AOAC (2003) ") iy J5 vk, Hovb, K 43 & &R
105 C 8 TRk Tl | M8 1 T 3 iR A L
PO A HEAT I 2 R IR ID7 5 1 R & Tk il 42 v
HEAT I 5E , MK 3 % B SR ] 550 T Ky B8k AT
ME
1.4.3  IiF TR bR 5B
MLY% & & H (total protein, TP) | % % B ( glu-
cose,GLU) JH[& % ( cholesterol, CHO) | H il = B
(triglyceride , TG ) 7 & M 25 7. 5% & i ( glutamic ox-
aloacetic transaminase , GOT) 7 N ¥% % i ( glutam-
ic-pyruvic transaminase , GPT ) { 1 & /1 Beckman
Synchron CX5 4 F| gl A= Ak 43 B A 22
1.4.4 IV Sy Fd E b i br ot
L35 %% T B (lysozyme, LYZ) | 19 1 #f 12 iy
(aicd phosphatase, ACP) | #if £ B R i§ ( alkaline
phosphatase , ALP) | 8 & 1t ¥ 157 1k [ ( superoxide
dismutase , SOD) i %A kL E Jiff ( catalase , CAT) i% 1
MRyt % 1k BB /1 (total antioxidant capacity,
T-AOC) >R FHAF Gl | oir A0 &0 39 W A R ot
B T AR ST T, BRI E 5 i 2 IO R &
S B 56 A A
1.5 IFRHER & A # 06
56 d MR 45 WG R 3 N EE
BAE I 20 RBXTER, F:47 B B0 S, R 15
1E76 ¥R K, B 20 3 3 A I ik 50 T, I OB RE 22
120 h, 38R R 0 i B2 8 ( NaNoO, ) |, ] F5 78 &R 48

HIER N NaNoO, {8 0 ¥ 2 20 mg/L1 iR 55 4]
(i) 2 82 4% MR 30 e} | WA I S A L XT R 0,24
48 .72 .96 120 h NIET-1H AL, 1154 120 h A9 R
HET- % ( cumulative mortality rate, CMR) ,

ZRBET-F (%)= 100X 5 1 50T

S8 RGN RNy e

1.6 HESZITE5 S

I B e H Y £FR R ( mean+SD ) £,
K JH SPSS 20.0 B AF#EATGe o0, S X il 46 4L
i I J 7 2 S5 PEAG 3, W 2 T 22 5% Mk A% 1 2k Ay
HLRZE T 2257 H7 (one-way ANOVA) | 22 57 g & F
JH Tukey’ s £ 50 7 vE 3847 2 5 L #; 7 2255 MR 4%
PEASTH /2, U Dunnett’ s T3 /5017 £ &E 1L
B, 25 BEEKFHR P<0.05,

2 HREHW
2.1 KR

JUGATERT IR 1 3 8 32 FR % Tkl R BOR A
TERMER 2 Fro, SR INA A, R R 3 m
AEZKF- GABA Yl 82 1 FLANE XTI 1y 3 &
RAPEEH(P<0.05), % GABA # gl NLah i
XU A DR R RO T R IS I, B 45 41 Z 18] o
BEZEF(P>0.05) , 254 FLANIE X IF R 7736 2 %
HEEZESF(P>0.05) , R INARRILA 8 &R
R GABA WS fil s, 8 2o 43 A7 3% B ML 94 15 % AR
Tk GABA B 3G H U i O 154,79 mg/kg
(E1),
2.2 KRS

AR LR Ny TN OIS B 7/ BTN iR el = Wil N
W KKy 5 B AN 3 3 i, 45 AL LA I X B 1Y
MR B HLEE B R DT HLK 4 A
BF 255 (P>0.05)
2.3 MiF£ENIERR

JUGA I W I3 A8 1A 2 A
M =R = AN A AT R S R 5k 4
Fi7R o 100 1 150 mg/kg GABA £ ML 4H 75 X i 1fiL
T NE SR I =R B R TR 4L (P<
0.05) . SARUS A AH L, R s i 100,150
200 1 250 mg/kg GABA . 3 2 7 T FL44 52 X oF
M S S8 (P<0.05) , B E AR T FLagh it
WR I35 4 N e 2 8 05 1 (P <0.05) , 50,100 F11
150 mg/kg GABA # JLY X MR Il 1 45 B 5% 22 il
T E IR T RN (P<0.05) , fRR A
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[Fl K- GABA X FLAABEXT AR I 36 # 4 i iy R (P>0.05) .

®2 ARHRRM y-EET BN AR R E K SRR R0

Table 2 Effects of dietary GABA supplemental level on growth performance of Litopenaeus vannamei

gE| -5 3 THR¥ i GABA supplemental levels/( mg/kg)

Items 0 50 100 150 200 250
WIR Y E IBW/ ¢ 0.68+0.01 0.69+0.01 0.68+0.01 0.69+0.02 0.68+0.02 0.68+0.01
WK WGR/ % 669.95+30.16* 715.22+47.21° 789.36+20.31° 782.12+29.52° 745.07+39.47> 747.24+33.18"
BERF/(%/d) 2.81+0.12° 3.08+0.08" 3.21+0.11° 3.12+0.07" 3.11+0.04° 3.07+0.13"
Tkt 24 FCR 1.23+0.06 1.18+0.03 1.15+0.01 1.21+0.03 1.11+0.08 1.09£0.04
FIEE SR/ % 87.50+3.68 86.67+2.23 83.33+3.75 89.17+5.01 83.33£3.75 85.50£1.39

[T 8IS R AR A R/ING TR R 22 57 3% (P<0.05) , [,

In the same row, values with different small letter superscripts were significantly different ( P<0.05). The same as below.

60 2.4 MmiFRBEMIEMLIER

= 00| b ; L LAY U LS 4 TG T A R 2
: /{//”"i_‘{\{ RS AL 3o A 4
@ $ y=-0.004 91516 9x666.57 fbee e 5 R, 5 KU 4 F 50 mg/kg
m 000f =092 GABAZIAMI L, fA R 100,150 Fl 200 mg/kg

500 PP TS — GABA [ 425 1 PLAH V5 XoF W I T V4 T i AR 4

ey G@ﬁflﬁﬁgf@ﬁmgkg) A4y s Ak B % 1 ( P<0.05) . 100 mg/kg GABA 4

UG X I I35 1R 1 T 0 2 3 R T R N

21 L J 50,250 mg/kg GABA 241 ( P<0.05) , 100,

150 mg/kg GABA 41 JLYA VX IR I i ik 48 1k S it

WM BB A BE S T RB MY (P<

0.05) , FAAL I IR [ K F GABA Xt FLAN i Xt
U I R B W T T P TG 2 S ( P>0.05)

E1 @ARhyv-SETHRAMES LHE
MEMBE RN X R
Fig.1 Relationship between dietary GABA supplemental

level and WGR of Litopenaeus vannamei

x3 ARR y-FE T BRI X G0 E X AR B > BRI (T R )
Table 3 Effects of dietary GABA supplemental level on body composition of Litopenaeus vannamei (DM basis) %

WiH y—& I TR INE GABA supplemental levels/( mg/kg)
Items 0 50 100 150 200 250
T#) it Dry matter 24.12+0.39 23.39+0.50 24.21+1.02 23.87x1.14 23.34+0.69 24.17+0.39
M H T Crude protein 68.59+1.31 69.32+1.06 68.91+0.93 68.96+0.96 69.89+0.81 68.52+0.68
MR Crude lipid 5.52+0.59 5.11+0.47 6.02+0.25 5.57+0.61 5.48+0.32 5.98+0.55
MK 4> Ash 12.21+0.19 11.96+0.25 12.21+0.31 11.89+0.18 12.14+0.69 11.50+1.01
2.5 HIFHER &AL B

JUANEEXTUR A PR AUV ¥ 0,24 48 .72 F196 h - 3 4 i

M RBUET- RN 6 Frn, N 96 h B, 5K G
TNZHAR L, AR R ER 0 100,150,200 T 250 mg/kg
GABA &AL T FLANEXT IR BRIBET R (P<
0.05) ,

KT GABA $2 = 2B 7 M R R 20458 17 3 1) 4
B2 W TR EMAGER A Y, ERTFRE T,
TR AR N 20 mg/kg GABA W] i 2 34 i - 24 H
WEMTPYHREYY, EHEDWEIG LI,
IR GABA ] D) & 25 5 w8 28 KW 26 2F 1 3 B
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F ) FERY E AR PR AN 30 mg/kg GABA 3
I T SRS A B B e AR L 4
KRR 120~ 150 mg/kg GABA REH M T ¥
HI6E (R AL RT3 HoR ™ A5
KB G 50 ~ 250 mg/kg GABA 115
T LR AR 3G B R GABA 2404 T F I
Fiki , HE AT e A o 1 B A ARORH O PR - 3Rk A
HES W R &Y R A I 30 ~ 150 mg/kg
GABA fig i iicst gl 6 4 0 (0 A= K PR fE'™ |, 7E B f1
oG T S — s R Y GABA T DL E R iR e
FIBIZE IR Y SE P Ay 351 AR I p ) R rh s
it GABA 3% 48 &5 7 JL 40 I X IR 1 48 B R,
GABAT BB 3 45 T Fr il £ A AH G I 7 ik 2
HE FLAN U R R 15 £, DT & /35 FL 49 V5 Xof M g 1% o
R, KA Y IR 2 E R KR
FREOBR B0 | B R S v B A5 i 22 3R (W 52 ) I Y
T BRI SR BE % S 1 3 4 17 {3 R 8 R A B R T
BTz T VT AR K AR T B AR K R R R
LR M R EARA GRS B R
BE ABFNHZLURIE A7 BE i SF VR, L T R
PR (5 A R G D ge s m = o A g
TR I 100 ~ 250 mg/kg GABA W 348 7 M
YR I R 1 i, R EDE TR INGABA
PR T X R 8 BT R, X AT BE 2 B T GABA
P T RE A, NI T8 (SR R AR Y
THFE . SAHEFT AR L, X 48 e 2527 F 9% & B A Rl
HIS N GABA 7] DL 5 i 56 4 1 7 R S =
JOEL [ T A Py ) [ S AR A 0, L R Y A
[ 2 = 2 f IR 18, R pl DR | it v I [

it 5 1) v P B B T ML g A Wi SR I B 7 X
PR . I H IR =R i S AN R 2 TR
P 7 A o A AR A R A OG22
FEIFRER DRSO . R 5 AR 45 &8 i & /R
AR5 ) 40 L S5, B I TR A2 S R AT A
I A s A 8 20 5 1 4, >4 BB 2R 15 i EE I AN
SR T2 v Y B 7 0 A g S i) B I 0z Y, AR
05 A6 AR B8, 5 SO IO op B o 5 & T v, T i
IR B I U S B AT AR IR v DR R R
Jim 100 1150 mg/kg GABA & #5557 L8 xF
AR i ¥ R ] P =R e, R GABAfE i T
UGS 0 X6 ] ek v A Js A 5 s R AR, sk 2D T
RIGTEIF AR H B R . GABA 7F y—2 5L T R
GARGVE T 2B B A R > 1 P2 16 B A R a2E A
SRFRAGIA , AT RE I HLRACI R AL T S ZE A R i
W5 R, TRRREHE S 2 SR I fE i, 1T 47 29 2K
O TR R W & B, AR
90 mg/kg GABA RE#E 44 =y AL A 1l 7 S 2R 1 L AR
A FITEL  JE AAER 0T T DR 3R AR R N
TR I AR TR A SN A ST S A
VB JF A T R T AR > T A M A R
ol A0 A3 3 P 3 IS IV PO 2 RS T
ETE L RS RAG AR TP I GABA Xt
Mg BEA HEAMKRRS ERA SEZm,
W3 R AR T 0T A TR RN A B s S
PET AR Rt & B, R RO O 100 AN
150 mg/kg GABA i FEAL T LYY EE X HF 1ML VE 4
TR it R 2 L S G P L 1 — 25 R T GABA
Xof LA U XoF S JFF Ik oy il EL A DR AP

x4 ARRHMy-SET BRI AR ER N E £ S ARE R

Table 4 Effects of dietary GABA supplemental level on serum biochemical indices of Litopenaeus vannamei

W H y-RILTRZNE GABA supplemental levels/ ( mg/kg)

ftems 0 50 100 150 200 250
B 68.81+1.06"  75.84%5.21"  89.15+6.18"  80.79%6.14"  83.05+7.16"  81.68+4.59"
TP/(g/L)

ki 4.00£0.26 4.30£0.65 3.390.61 4.53£0.24 3.06+0.87 3.81+0.26
GLU/ ( mmol/L)

JIHL [ a i b . . .
CHO/ (mmol/L) 0.78+0.10 1.1320.12 1.3120.16 1.51%0.08 1.0420.12 1.18+0.10
I 0.89+0.11"  1.25£0.13"  2.94+0.37°  2.68+0.44"  1.75x0.120"  1.84%0.39"
TG/ (mmol/L) -6FEY. -20x0 1 94£0.2 .68x0. .75=0. .84+0.:
@ﬁ%ﬁ@& b ab a a a a
GPT/(U/L) 476.54242.08" 425.31+51.04® 379.02%50.15" 383.61+30.45° 409.11%39.86" 401.07%31.06
A L 2

GOT/(U/L)

491.48+57.12° 413.06+40.18" 403.21+45.47"

408.84+60.15" 454.22+30.48" 434.06+37.01"
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Table 5 Effects of dietary GABA supplemental level on serum immune and antioxidant indices of Litopenaeus vannamei

i H y—ZAIE T IRV E GABA supplemental levels/( mg/kg)

Items 0 50 100 150 200 250
WM LYZ/(U/mL) 24.38+1.47°  31.08+2.15°  66.76+£2.62°  72.41+1.02°  77.14%3.69°  49.16+3.11"
R kB ACP/(U/L)  12.23+0.78°  15.07+1.18"  26.85%3.04°  21.46+3.18"® 19.73+1.07*®  15.18+2.12°
TR EE ALP/(U/L)  45.34+5.18 39.61+3.02 51.67+5.29 31.08+5.06 43.49%3.14 47.56+6.13
A A B A . vot o0: ‘ b a1 oob ®
SOD/ (U/mL) 181.02+10.75* 176.53+15.39" 293.76+17.93° 241.08+20.13° 221.16+31.27° 198.51+11.27
ﬁ%’f‘t%m a ab b b ab ab
CAT/(U/mL) 1.58+0.35 1.87+0.12 2.89+0.19 2.78+0.15 2.17+0.37 2.01+0.14
Iﬁ\ Ny 3 ok

L 4.07+0.21° 4.42+0.19* 5.81+0.44° 6.14+0.48" 5.07+0.34™ 5.27+0.27"

T-AOC/(U/mL)

R 6 (AR y-EE T ERXT LG R X iR 0 7 B8 o A 3 e

sEAl

Table 6 Effects of dietary GABA supplemental level on anti-nitrite-nitrogen stress ability of Litopenaeus vannamei %

=] A y—& I TR INE GABA supplemental levels/( mg/kg)
Item Time/h 0 50 100 150 200 250
0 0.0020.00 0.00%0.00 0.00%0.00 0.00%0.00 0.00+0.00 0.00%0.00
24 0.00=0.00 0.00%0.00 0.00%0.00 0.000.00 0.00=0.00 0.00=0.00
BERIET- R 48 0.00+0.00 3.33+3.33 0.00+0.00 0.00+0.00 0.00+0.00 0.00+0.00
CMR 72 8.32+2.78 10.56+4.66 0.00%0.00 0.00%0.00 3.33+3.33 2.22+2.22
9 25.63£9.69 15.36+5.65 8.48+4.53 6.03+3.47 15.96+6.07 12.18+4.73
120 50.98+6.04°  40.15%3.50" 19.54+3.21°  26.73+4.20"  33.46+7.65"  31.64%+6.07%

P AL IR R G, K AR sh ik R
PR R, ok B A R R B O A R
PIARWIUURR, S BO0 i8R SR B HUh 75 &k a0 1)
FEHREE A F T K REREE oY R R vk
Fhmixd K Az sh 7= Ak 22 b A B v L K
il ZHZUB 05 R PN 3 W0 2K L AR R R G 8 R Gt LT
Wi, B FEGETPY WF R R
GABA REWS Y 5 7 6l | 60 U SR % g 25 K 2B 3h )
FRPTER A B BE S AR I R B, DR
AN 100~ 250 mg/kg GABA T L) i 2 [ A% ML 4h €
X U NIV il 2 R 9 ) BB T % FLgH T X R
P A R U T 8 1 (42 3 1T BB 5 GABA X FL4W
Y X R R AT R AL T RE RO TR T VE A OG . W
it 2 Al R S T e AR Y B AT, AR MR A
Hh RS T A, A A R T B R AL
9T R B, 5% FE 7K A F A 328 ik 265 4 75 % R 48 UL
W 58 SRR ARG T L4 T X R 0 T O 1, S BN
WG 8 o) R 55 AR 56 A R R
100 150 1200 mg/ke GABA i 43 55 T JLAN

Xof U I Y55 4 T il 9 P, 3R I ARDRE TR AR I GABA X
X R S A AR VR . S A I A7 AE B A B
MWRGEMAEBIER R G 2 KA MBI MRS,
FEIEH 1 00T A S HU AR AL RER I R gk T 3h &
SRR 38 R AR Ak B AL B o Ak S A
BRALMR = A il s A 3 L PR RE
T 5 B ey B BR AR 7 A OC, B mi T AR A B A
RGBT RE T, e b AL RE S SR A e AR
TR P BRE 15 A L 4 0 o S JHF T e 8 Sk 4 Ak
it 5 T M b S A PR B AL D RE A iR
ARG R ER 100 #1150 mg/kg GABA
PR T LY I X A v R AR A A o
AL AR TE A B PUELEE ), X 5 GABA 1 i
JUGA 5 T MR 47 0 i TR 67 A i 0 I 45 SR — B, A
i fEpR R AR I 90 ~ 150 mg/kg GABA fEfS
PR VR IV R H TR U SRR A B Ak T I M BRI
RS MRS SR 2 0 A i A B
Prri, 1A GABA BEAS 5 /N BURY S 3 T RE ; 1) Bl
HIR N 50 mg/kg GABA I I 2 $ = 26 39 1L 35 4%
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O H Aok ST oy i A A B A e R I
PEAR LTS T RS & 5, HAT, & T GABA XK
7B G % AP B BE S R Y BT T Ak HE D
HARAPLHLEA 15 T 2E— L IRABIE,

4 &

@ FR RN 50~ 250 mg/kg GABA 7] i
P& 5 PLYATEE X R ) 5 B R G R

@ FERHA AN 100 F1 150 mg/kg GABA T i
4 R LN U G I v R A L R =
i o, AR AT I 975 8 A1 Sl R A s B e T

@ AR RN 100 A1 150 mg/kg GABA 7]
4 FLYA VKT IR A 7 VA A R AT A T
i S U P A P RE

@ fa kR AN 100 ~ 250 mg/kg GABA T i
& BRAR FLA I X 0 STV i 7R 01 38K 120 h B i SRR
TET %,

& LA RN PEH 46 AR, 38 0 R [0 S
15 L g I G R AR RE H GABA 138 EL IS
154.79 mg/kg,
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Effects of Dietary y-Aminobutyric Acid Supplemental Level on Growth
Performance, Serum Biochemical Indices and Anti-Nitrite-Nitrogen
Stress Ability of Litopenaeus vannamei

ZHAO Hongxia'*® CHEN Xiaoying">** WANG Guoxia"*>* PENG Kai'*"*
HUANG Yanhua'*® CHEN Bing"**" CAO Junming"**"*

(1. Institute of Animal Science, Guangdong Academy of Agricultural Sciences, Guangzhou 510640, China; 2. Key
Laboratory of Animal Nutrition and Feed Science in South China, Ministry of Agriculture and Rural
Affairs, Guangzhou 510640, China; 3. Guangdong Key Laboratory of Animal Breeding and
Nutrition, Guangzhou 510640, China)

Abstract: This experiment was conducted to investigate the effects of dietary y-aminobutyric acid ( GABA)
supplemental level on growth performance, serum biochemical indices and anti-nitrite-nitrogen stress ability of
Litopenaeus vannamei. Six isonitrogenous and isolipidic diets were formulated to contain graded levels of GABA
(0, 50, 100, 150, 200 and 250 mg/kg of diet) , by adding GABA. Nine hundred and sixty Litopenaeus van-
namei shrimp with an initial average body weight of (0.68+0.02) g were randomly divided into 6 groups with
4 replicates of 40 shrimp each and each group was fed with one of the diets. After 56 d feeding, shrimp were
exposed to nitrite-nitrogen for 120 h. The results showed as follows: 1) the weight gain rate (WGR) and feed
intake (FI) of shrimp fed diet with 50 to 250 mg/kg GABA were significantly higher than those of shrimp fed
diet without GABA ( P<0.05). 2) Compared with the no-adding group, diet with 100 and 150 mg/kg GABA
significantly increased the contents of serum total protein ( TP), triglyceride ( TG) and cholesterol ( CHO)
(P<0.05), and significantly decreased the activities of serum glutamic oxaloacetic transaminase ( GOT) and
glutamic-pyruvic transaminase ( GPT) (P<0.05). 3) The serum lysozyme (LYZ), superoxide dismutase
(SOD) , catalase (CAT) activities and total antioxidant capacity ( T-AOC) in 100 and 150 mg/kg GABA
groups were significantly higher than those in no-adding group ( P<0.05). 4) After 120 h challenge to nitrite-
nitrogen stress, the cumulative mortality rate in 100, 150, 200 and 250 mg/kg GABA groups was significantly
lower than that in no-adding group ( P<0.05). In conclusion, dietary supplemented with GABA can improve
the FI, WGR and anti-nitrite-nitrogen stress ability of Litopenaeus vannamei. Using WGR as the evaluation in-
dex, the optimal dietary GABA supplemental level is estimated to be 154.79 mg/kg of diet by quadratic regres-
sion analysis. [ Chinese Journal of Animal Nutrition, 2020, 32(9) :4251-4259 |

Key words: y-aminobutyric acid; Litopenaeus vannamei; growth performance; serum biochemical indices;

nitrite-nitrogen stress
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