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AMPEFERSEXNRKFENLIENTER EHNHUEEE
B fiv 18 BE 7189 52 IR

Z O, Eug, TEE, BNE, Ak

(1. iR B F S A A SRR L, B 2013065 2. T /K= %080 TR ARBG L, B 2013065 3. K7™
Bl R RSB R L, B 201306)

W OE: ISR AR ER S B XR K FRA LA EE X I ( Litopenaeus vannamei) A: 4 | TH AL B P K BT A
REJTIIRE I, 75 10% ok i SEmli_B A= B R VS 4 23 531 24 O (A 41) 0. 15% (B 41) 0. 30% (C ) .0.45%
(D) F0.60% (E 4) FIAFRAF A8k (A B C.D Fil E fRlR} AP 52 24 1 iR & S K IROh 1.42.3.07 4,37,
5.79F017.48 mg/g kL) , 43 IR RAI A AT (0. 160 £0.002) g (4HUR 56 do FRAASLIRES AT , M2 XF HR T
A PERE UL A T R RR T AU BG40 ) BB A T R 2R A SV T ey 2 2 Tl A 52 56 R AL
AW . S5 RR R AR R A B L XTI B A KM RE G B (P > 0.05) o BERRHA- B AR
BRI, X AR LA B A R, D A E A S T HABS AL (P <0.05) s ILIAK 4> & mag i
P, A B CAHRZE ST DFEZA(P<0.05); JLAMLE A BT Ko S HZ R R FHER (P >0.05),
JFF i i v 2 1 A i U7 s P o e v 2 B R 2 e 1 P v T 0, D FD B2 B R Tl 4 (P <0.05) .
FEKR SRR EE & 0 8.5 ~9.0 mg/L 4544, D ZU7E M0 48 .72 #1184 h J5 1 R AL T-RL T HALS A . 7
fIREEMHA T, C AWM BEEE ST A A4, RATEIRK IR AR AR (k& 10% ) R Esin
0.30% ~0.45% I 2R ( 5200 & 5 4. 37 ~5.79 mg/g fa}) 7EYELRF R A 1 BE 1Y W] I 7T 8035 LAY X AR
)T IV i P e 0 AV V54U 38 A RE T

KR JLANEERTER s RRERR ; AR WANERER A ; IRV & bha

FESES: S963 XEARETE: A

JUAAEEXTUF ( Litopenaeus vannamei) X AR o VUHYIER A ) SR AUIRDRH (R 0B) 38 3 107 i 47

PRI, J5 7 T S8 P P R K B SR A L
R AR RS AR R AR A, B 2R
[T 22 2 {57 R BE ™ 4 e e 1 W e 28 R BE
o LA I X R AR e R R SR AR
e, R 2 PL AR T 0T B A v B A 0 B R
VR M, T PR AR SRR R L
WEEAER P 5 0o N AR 8 1) FH e SR R A
B AT 5 55— D T, 70 8 BE JR B A5 A T 36
STl 5 |2 P IO S Ot A 8 A ] 29 LA
TERHRFRIE L AT 2L R B Z N R . H I,
Doy g AR R G R B I LA T R 8 T
EBETT , A XS IR SR FRMIT N 5 5 1 )

YRS EEA: 2017-01-27 &E B8 2017-04-17
EETH: LR foRZ: R4 H (14320502000)

B DPERRAR HUE SR T3 B IR R (Wabs
REEMALTNRWITREF ) A -8 A1 D etk & I7 N
TR Z AR AR AT D S AR N — R AT
R DI REVE R R IR, 1 EAP e T s &
PR, 2R DR S A TRIR . KA S
A5G B A BRI AN BE S i 2 A R AT
TR IR AP R TE A B R T
S A 3 5 T A OO U I L 25 G L Tk
it ) {5 P B B e e 0 DU RARBE JT HU
B 1S T IR A BB AR o A R A
MBUEE " G m e A AN T
SR R IR 46 T R A 2 T AR
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HCAE FIMLEER « 76 40 S i 8 b 2 e 40
P AR AR (HOCL) , HOCH 2 F] 1 A% S I 4 1)
AR EEE AR (HE X s EA R A, 4
B PR AT LA 5 HOCL Bz i 7™ A= 4 fifit IR 6 i ( Tau-
Cl) , AT AR AL B e Tau-C1 AT D) 5 4 5E
S, il ] 4 & A Bt TNF-o, PGE2 I — %64k
R A DA SR 5 ok 2 40 i ) 39 5 R B 4
Ji LA R | B A 3 M, O A B A R
6 1 8172 BEgT F W, AR TR AT A 4R
i ( Oncorhynchus mykiss ) i £E K PERE™ 5 1B 35 41
151 ( Ctenopharyngodon idellus ) JiT J5 i A1 AIL A
WA G &l (ALT) F4 B 8% 2 Bl (AST) (%
PR, 48 S8 iR 2 R R 1 A KT, $R s R B
S Ay ICRE 1 S A A P i A 4R R Y
TR 5 ( Solea senegalensis Kaup ) {4 14 P 2 F& iR
R B RN [ UR, A7t K7 R 4
JE RS T At P LA e 11 e SR B Oy
T, R 1% 25 R T AR R R 0. 4% ~
0.8% WyA-R R , 1l L W 35 42 R IR /K 3 FE R G v
H 7 Y8 MR ( Macrobrachium nipponense ) [ 3 5 3%,
(e s 3856 1 JILPA) e 5 4P Tt 1055 1 2 i AR R
Pete 1128 o BRI, XIDSHE 26 B SE W, 7t
5% it 229 [ ERDRL S IS [) B B2 ) 2 Bl TR S
(B SROL N RN SOl o8 ¥ I MR o 3 2 f )
TCRFE T . A7 AR AR R 7 X S gl
Yryia 68 1 RO WT S 1 R WARGE . A STHFSE T
TEIRIKIRFEERGE T, AR A3 ARDRE rp 345 0 A i 1 X
JUGRTEXT MR 0 2B A T AT T 1 AR 2H B AT
BRI HYSZ , LA SRy LR TRt BRI f208 Tt AR
7 R RS AR SR S

U BPRS ik

1.1 REENMFE&E

A FLGATE XTI 14 98 3R 55 oK, Bk 1 il
SRR 7RG R o 10% 1R T
A3 IR 0(A 41) \0.15% (B 41) .0.30%
(C4]).0.45% (D 4) #1 0. 60% (E 41) , il /E 5
AN Ta) Al R &5 5 1) 25 /55 RE Tl BE . K A& T et
R I 80 H Ui , R BUZE AT K Iy A T
GRS BERE, RS I i A J5 o0 3 2 1) 40 4 7K g
T, PR AR LR 0 1.5 mm (928 A BL ] A% AT
ZMR A 90 C BT 1A H #fk 20 min, #£
I Dt 8 XA e T I B R s 45 52 9 FH R 4%

MERKBESRENRAA, EE ARG, A -20
CUKFATRAF o LI TRDRL 25 2H W FLAH o0 B 2 FE 1R
Moo Wk 1 F2,
1.2 SLIAIRFEEIE

S LA o KR AR P W 8 R i
L AR IRACER i (KRR EE Ry 5) 443K ]
IR BB SRR Rk o, BRI E 2
IR MR BE A 0, 757 1 1) 45 MR 7 ot A 185
THOWURLDRE . IR BT FE 30 d 5, Pk - 2 1A o o
9(0.160 £0.002 ) g Y 1 000 J& 1A J i 4y iiF
BEAIL 73 E 3 2 KM b AR [a] — K e (5 mo x
ITm x 1.2m) 20 MMAE(1Im x Tm x 1.2
m) N, B MR 50 JBIF . FRIESEI RS, BR
7£ 05:30.10:30 .16 :30 12230 4p 54508 5 415z
SRAakl, R 4 ASFATAL, B H B O R A BT
W 5% ~10% , M4 RS KA & B g
XP MR EATIE S R R, SCER AR AR 5 R
IK—IR, BRI K N T BOKIR R 173, 4EREK K
BB 20 ~40 em , SEEG FH 7K U6 it 7% 252 B S
fif 48 >6 mg/L, & RE M KIAKZ A <0.2 mg/L,
pH 7.8 ~8.3, 7K (30 +2)°C, K WMEREEH 0,
FRIH T HFEE 56 d
1.3 SLHFMMRERS KRN
1.3.1  SEms FMRA K fE

FEIH SR AE )5 15 24 h, X B AR
AN B X MR AT AR T AT SR )5 MBS I 46
T BENLI 8 FEXRTHR , FEFE 28 b bR A 351 o i) BT
JERBRFRIILEA , PRAF T 0K & rhotts 1ol SE 90 & AR A7 T -
80 CukA b, FH T LA KL 4H 43 FTH A0 1 25 51
Bro SAERKIEPRITTHE T .

Fyy(g) =W/N; (1)
Sy (% ) =N/N, x 100 (2)
Fop =W/ (W, =W)) (3)
Sen(%) =100 x [In(W/N,) =In(W/N,) ]
/t (4)

A Py WARMKTE (g) 580 NAFHE R Fop hy
PR ARG Sen AR LR ARG N, S 4 A —
A FIFE AN RGN, OSSR I AR s — A WA AR 1Y
FEHG Wy o —1> PR R A IR e o A BT 3
TR T () 5 W, SR 4 R — 4> R4S Hh AR
S (g) 5 Wi DB SC I8 IF B ik — > A rp AR B
(g) 3t FFRFHREL(D) .
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F1 ZWEAMET (THRERM) REERAS

Tab.1 Diet ingredients and proximate compositions of the experimental diets for Litopenaeus vannamei( DM basis) %

JEUR} Ingredient A #H B C 2 D 4 E 4
Fh -4 H) Brown fish meal 10 10 10 10 10
¥y Meat meal 4 4 4 4 4
1 Soybean meal 30 30 30 30 30
fe4:H Peanut meal 8 8 8 8 8
T4 Wheat flour 23.6 23.6 23.6 23.6 23.6
EKEHEM comn gluten meal 4 4 4 4 4
1fiL 45 Spray dried blood powder 3 3 3 3 3
Wilg — 445 Ca(H,PO,) 22 2 2 2 2
K S WG Soybean lecithin oil 2 2 2 2 2
{3y Fish oil 3 3 3 3 3
NP % £ Brewers yeast 4 4 4 4 4
.71 Soybean oil 0.5 0.5 0.5 0.5 0.5
£ 7" Mineral premixa 1.5 1.5 1.5 1.5 1.5
£ 4k Vitamin premixb 1 1 1 1 1
S AL HBK Choline chloride 0.3 0.3 0.3 0.3 0.3
it £21 8 Squid paste 2 2 2 2 2
H 1R Taurine 0 0.15 0.3 0.45 0.6
AE R Glutamic acid 0.6 0.45 0.3 0.15 0
%% Methionine 0.2 0.2 0.2 0.2 0.2
e 2 C HABEER TR
L-Ascorbate-2-Monophosphated 0.3 0.3 0.3 0.3 0.3
St Total 100 100 100 100 100
EJF2H Y, Nutritional composition
M F B Crude protein 41.23% 41.06% 40.94% 41.03% 41.29%
HJEHG Total fat 7.22% 7.52% 7.14% 7.75% 7.30%
K4y Ash 8.92% 8.76% 8.85% 8.91% 8.73%
7K 43 Moisture 7.91% 8.05% 8.07% 7.88% 7.67%

T a. T W IR B h &4 Contained the following per kg mineral premix:Ca(CaCl,) 10.5 g,K(KCl) 90 g,Mg (MgSO, - H,0) 12
¢,Fe ( FeS0,)1.0 g,Cu(CuSO,) 3.0 g,Zn ( ZnSO,) 10 g,Mn ( MnSO,)3.8 g,Co ( CoCl,)0.8 g,Se(Na, SeO;) 20 mg; b. FFT radiE &
TR K7 Contained the following per kg vitamin premix V, 8 000 000 TU,V,2 000 000 IU,V; 50 g,V¢ 10 g,V 5 g,V 15 2,V 8 g,
Vo 0.02 g, MR nicotinamide 40 g, D-JZ iR %5 D-calcium d-pantothenate 25 g, iR folic acid 2.5 g, 44 % D-Biotin 0. 08 g, JJLE Inositol
100 g; c. 2R taurine W B 1 = {5 LB AR R ), 4 =98% 5 d. 443 C HABERRIE L-Ascorbate-2-Monophosphate , 4 3 35%

*2 BAZBABMNEERSE (mg/gfanl)
Tab.2 The amino acid profiles on the experimental diets( mg/g diet)

S FLMR Amino acid A B 41 C4H D4 E 4
AR Tau 1.42 3.07 4.37 5.79 7.48
KA IR Asp 39.10 38.51 38.19 38.72 39.05
IR Thr 14.84 14.67 14.54 14.67 14.76
22 1R Ser 18.63 18.24 18.30 18.47 18.54
HER Glu 80.12 74.22 71.78 71.35 70.31
HA®R Gly 22.80 21.43 21.06 21.36 21.49
N R Ala 22.69 21.33 21.01 21.37 21.54
MR Val 20.01 19.11 18.81 19.01 18.93
H B i Met 8.19 7.80 7.99 8.37 8.60
SR R e 15.36 14.78 14.55 14.59 14.80
LR Leu 34.12 32.76 32.58 32.62 33.13
& iR Tyr 14.92 14.33 14.23 14.37 14.54
KN R Phe 22.07 20.71 20. 83 20. 85 21.20
ZH & MR His 13.14 12.42 12. 60 12.21 12.77
R BR Lys 25.33 23.49 22.96 23.04 23.32
KRB Arg 28.17 26.82 26.37 26.69 26.89
I 2 Pro 23.23 22.00 21.95 22.17 21.92
L& R Cys 18.83 18.83 18.83 18.83 18.83
{45 iR Trp 4.10 4.10 4.10 4.10 4.10
it Total 403.63 394.51 390. 36 386.37 390.24
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1.3.2 faDRE B S5 AR ILIA H AL A

TRHFIER A LA H K 23R T 105 °COE A T
BRAE LA (GB 6435286 ) 5 B 17 R 475 -
FF S K 5 K 02K L 550 °C T 4 b 14y 5 ik Al
(GB 6538286 ) s HLAH 1 JFUR FHEIL FC e UL 4G
(KjeltecTM 2300, Fii #1.) (GB 6432286) , & LR
K H A7 1-8800 iy 2 5L 12 H 2l 73 A A3 A o
1.3.3  JHFBEMR o Al 1 A

18 — 80 °CyKFE IR AT IR, S BV FR BB ‘.
H AR AE 129 A E R () FARER (mL) LA
N KB G WA R IK  ZE VKK B 250 S TSI 3K
PLBEATHUB AT HE B il 45 4F (9 20 KK 2 500 1/ min
250 10 min, P& & I RAEN

JHF 1 iR A5 3 TG R ] Folin- 8 325 i My ity
T SR P U i R 9k U M I O R
TR L €535 (R st R D) o
1.4 REERE 2B K8

TR AL AT , B> S 50 4 e 4 B AL 1 JiR
XFHF 30 |8, 70 3 AFAT, B-PAT 10 o MR SOk
[31-32 J AT B0 25 2R, B 451> A7 4 X 3 23 5l
R RKIAWAHIRER &5 R 9. 0 mg/L 1 [F] —4>
KPR (2.8 m x 4.5 m x 1.5 cm) A9 15 %
(50 ecm x 30 cm x 80 cm) H, FR PN 4 L1
AL KHRAE 27 ~ 28 CHEHIN, RMERE ]y 0, 5
SRl AE 6 ol KR A S A S i1 1 IR BAMR
IEHE R ETES. 5 ~9.0 mg/L, S W25 17)
B WF B SE T8 B0, I G0 T 4% 21 52 36 0 A
24 36 .48 .72 1 84 h gt RFIET-F,
L5 {RiAREMESRE

FRIE SR AE AT RS S 50 1] R 2 AL 32
IOV HR 4 B, 70l 'E T 5 LA, beirh A
SRS T VR SR A I K o B R R i AR

M E AL CYST, 36 ) Rk — IR ARSI, b5
PR BB 1T o R S g2 o T HE IR (29
C) ¥, %S00I B b X iR iz sh FE T
Do I mF X R A0 55 A 3 I T 3 A fik 56 6 S
I, FE XTHRBE T 10 S A e X R A8 T I A 7K A4
VA R
1.6 HiEALE

SR AR B8 + AR 2 (Mean = SD) /Y
JrER R SPSS 17. 0 J3 M A R ) 52 56 245
PEATHN ZR 7 22 9047 (one-Way ANOVA) #7755
BFEH 31T 2 B L ( Duncan’ procedure ) , P <
0. 05 F/R 2 55 B 2

2 4k

2.1 FANRSHEERSEX AR IFE K ERE
B %2 M

HH 2R 3 AT, S0 U 1) g5 SRR o i
FREERR A C 241 (4.37 mg/g) (H&H
[ 22 F A& (P >0.05) o £ IRREHRGE 0
R B RIS BRI AE 90% LA -, i R R R
YIS D 4 (5.79 mg/g) , H D 2(5.79 mg/g) Bf
/TR R B (45 2 [R) X R A7 75 SR 3 F R
ik R B e B F 2R/ (P >0.05)
2.2 ARPFHEEBSEXNANETRNAE MR
48 R B %4 i

PR B AN IR ) 1 A e R DR, 45 2 I UL
WHERMIAN K> & EIC R E 2% (P>
0.05) ; b & 1A Bt b 4 B R 5 s A9 1S i, D 41
(5.79 mg/g) I E 41 (7. 48 mg/g) KX HFMLIA R
A BARIIK 53 1 (P <0.05) Flfw = BRLAR 7 &
H(P<0.05), 324,

x3 (REMHAR DRI EERXS LRI AR50 #R & K BER 40T (Means = SD,n =4)

Tab.3 The growth performances of the white shrimp Litopenaeus vannamei treated

with diets containing different contents of taurine (Means + SD,n =4)

i H Ttem AZH(1.42 mg/g) B (3.07 mg/g) CZ4(4.37 mg/g) D (5.79 mg/g) E ZH(7.48 mg/g)
RN T/ g FBW 10.09 +0.52 10.33 0. 14 10.64 +£0.63 10.39 £0.76 10.06 +0.62
TG/ % SR 90.50 +£9.29 94.00 +8.00 91.00 +5.03 96.50 +4.12 94.50 £2.52
FEAEKZE/ (%/d) SGR 8.29 +0.11 8.33+£0.03 8.39 +0.12 8.34 £0.14 8.28 £0.12
WE R/ % WGR 5600.03 £546.12 5 967.50 +£526.63 5937.19 +219.32 6 178.75 £695.98 5 838.13 +381.46
TR R % FCR 1.63 +0.18 1.58 £0.15 1.57 £0.06 1.54 £0. 16 1.56 £0.10

T W — T8 EARA AR BTE NG 5 B0 2 AN B35 (P >0.05) , AFl/NE F B3R 22 5k 35 (P <0.05) , % 45 [Al1t

Note: Values in the same line supermarked with the same letter mean no significant difference (P > 0. 05). while with different small letter

superscripts mean significant difference (P <0.05). The same in tab. 4-5
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F4 ARPFERSEXNLAESIRIAERERB I (Means £ SD,n=4)

Tab.4 The effect of dietary taurine on the proximate composition in

muscle of the white shrimp Litopenaeus vannamei( Means = SD,n =4) %0
i H Ttem AZH(1.42 mg/g) B (3.07 mg/g) C2H(4.37 mg/g) DZH(5.79 mg/g) E 4{(7.48 mg/g)
7K 43 Moisture 78.07 £0.36" 78.47 £0.34* 78.32 £0.28" 77.07 +0.26" 77.43 +£0.59"
M F B Crude protein 87.09 £0.38 88.20 +0.68 87.37 +0.33 87.91 £0.72 87.93 +0.71
HLIRNS Crude lipid 8.16 £0.33" 8.31+0.55% 8.61 £0.63® 8.74 £0.27° 8.69 £0.28°
K4y Ash 4.90 £1.44 4.96 £0.04 5.01 £0.13 5.04 +0.14 5.07 £0.24

T ML 5T B IR A0 20 Bl A o T B T 20

Note: The values of crude protein, total lipid and ash are based on dry matter

2.3 AR EERER S XN Y8R X 5T R BRI
L EEE TR R N

TP Hh A4 i 1R K F- T L2 95 o M T IR R T
PEREETS PR A S & i (P <0.05) . D 241 (5.79
mg/g) Ml E 20 (7. 48 mg/g) o ST I fik 2 P il e

i 107 Tt 0 P S v T A A ZH (P < 0..05) 5 €
TG A B R 2R R B A I B 0 A
M, D 4(5.79 mg/g) Fl E 24 (7.48 mg/g) i3
T A 41(1.42 mg/g) Fl C 2H(4.37 mg/g) , W
5,

RS AR ABEERS S LRI ERAT R E L EBE S1HI 0T (Means = SD,n =4)

Tab.5 The effect of dietary taurine on digestive enzyme activities in hepatopancreas

of the white shrimp Lifopenaeus vannamei( Means + SD,n =4)

I H Ttem

AZ(1.42 mg/g) B (3.07 mg/g) C2H(4.37 mg/g) DL (5.79 mg/g) E 4(7.48 mg/g)

AR 1/ (U/ wg protein)

Protease specific activity

VER BTG 71/ (U/ wg protein)

653.00 £101.08° 725.58 +57.41%" 745.33 +53.82%" 849.74 +91.87" 819.86 +130. 54"

7 15.83£0.42°  43.21 £1.76°  14.22 +4.48°  27.92+4.29"  44.35+6.78°
Amylase activity
SRS 1/ (U/ i
BRITRiFiF J1/ (U/ g protein) 1.05 0. 17 1.13 0. 15 1.04 +0. 13° 1.44 +0.2b 1.45 +0.19®

Lipase activity

2.4 (ARREBEERSEXT L 9EST IR T I ER
b BB B2 77 B9 B2 i

FEFEFHIKAAR M AR AR 5 5 7y 8.5 ~ 9.0 mg/L
(A 25, 25 41 FLAR T IRJEh i 84 h i B
FOETRINR ILE 1, & X ERTEIE 24 48 72
F184 h 1y BT AT FR I B E DR 2R B R 5
RIS T M BT s, o D 41(5.79
mg/g) TEAS B[] 25 RSB TR IR T HAh 45 41
HESAEE(P>0.05),
2.5 fARPEEERS 2T LGRS IRmE R E
KEENHZ MM

WE 2 B, EARES A A R, 25 40 IF
BUBC Vv A8 e Bl A T dek v A i R S o = 11 4
INESE TR BTk, C 4 (4. 37 mg/g) Xf
R BB KPR T HAt 25 2, {H 4 A ) T
BEMESR(P>0.05),
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1001, A% (1.42 mg/g)
90T-.BAH (3.07 mg/g)
80[-+-C4 (4.37 mg/g)
70 t--=-DZ (5.79 mg/g)
mg/g)

BIFFETE /%
Cumulative mortality rate

A /h Time

B 1 BRETEFEEFLE LRI R
27 WHHER EE AfvE JE Y 58 1 #h 2k
Fig.1 The cumulative mortality curves of the white
shrimp Litopenaeus vannamei fed diets
containing different taurine contents when they
experienced nitrite nitrogen

stress( Means = SD, n=3)
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BOEHEE/ (ng/L)
Deadly dissolved oxygen
S
)

AH BZH CH D#H E4H
(1.42 mg/g) (4.37 mg/®) (7.48 mg/g)
(3.07 mg/® (6.79 mg/g)

A% Group
2 BRAESHERS SR LNEITER
ERARENE THBLAHERKE
Fig.2 Lethal dissolved oxygen concentration to
the white shrimp Lifopenaeus vannamei treated with
different dietary taurine when they experienced

hypoxia stress( Means + SD, n=4)

3 e

3.1 (AR EERESEX LRI EFERKERE
EoAl

Rt a2 LAY A oy FEE R
Fpkh HEAE Y & QR LT A S R
AR 3l A7 TE T B 5L A= 3l W) A 0 & Fh 3 0 4
WY R AR, SR, R B R
PLERERE EIDEEIR 2R | 85 28 R 55 ) ot Dt
RF, FBLE I RE O R AN AN P 220 R 2 ) A
FSEA R o AP s b 2B R A A B e
2 P it 22 50 R Tt 71> o fe XS o 4 it 44 o R 3
il T2 STV K 7 Bl R sk A e A 9 T 22
S K, WL ( Oncorhynchus mykiss ) 1% 4E 1
( Oreochromis niloticus) JIFJIE P 2 B Uk fisk 19 JI8 %8 ity
HTE T f  , T 8F ( Paralichthys olivaceus ) YR 2. ,
( Cyprinus carpio) A8 0 ( Thunnus thynnus ) JL-F-
WA, KK B 48 ( Lepomis gibbosus ) FI L fi
((Pagrosomus major ) ) JFTJIE >F e Jeie RSUII 48 T F) T
Phdrews , A BER 2, B A4 88 L B . BRSE
R, A REIR T AR S AR K B BOR
FEE BT R BERR K B K
PERE Y52 Wi 3 22 1A BEAE 5 2 A4 = T AL 1 1Y 3%
P B AR L) SRR R Y g R
FEY R ER R DR A3 S S A 10 g/kg =il
I A A AR S R A A PR 5 PR ARt A
I E D 0. 1% AR AT LRy 75 fa 4 £ )
HER BT FEAR R R 0. 99% 1) ATt

15 Xof ¥ 8 ( Lateolabrax japonicus ) %) £ 1) A KA 12
BEVEFR S s AR RDRE TR S I 5% 14 A B R
L 111 (Anoplopoma fimbria ) 4t i A A< L 2 2]
TARBEMER Y GRDRE A RR  EEIR S A K
PERE 19 52 Wil A i 36 - A2 TR A 0. 4% ~
0.8% M- R, il LA IR K R0 R 48 i H A
TR 0 1 H R 0, (H e i AR B R X H A
THERI A KAEREA TR T Y o XI%IE 25 ]
VAN 0,500 .1 000 Fl 2 000 mg/ ke 2= 2 1) K
FHER 22% (1) 4 FhiapE 58 PLYR T IR, X R
FEG 5 5 A K R DL R Al ) FH 26 35 G B 3
W AT, R AR IR SR i o 1,42,
3.07 4.37.5.79 F17.48 mg/g [ 5 F{% Ky i
BHRIRIR K B T 19 PLAN I X HF, BSR4, 37 F
5.79 mg/g 41X UF A AR K AR I 4T, H 55 o Ath 4
LR E o RWIA T 500 T Rk s in 4
Tl P A B X LA Y2 %o 19 24 K 1 e A B A2 2
VERS o DN — J7 T BCF FL A 0] R F A B0 1Y
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Effect of dietary taurine supplementation on the growth, body composition,
digestive enzyme activity and anti-stress ability of Litopenaeus vannamei in
freshwater culture

LI Hang' , HUANG Xuxiong'**, WANG Xinlei', YAN Minglei' , ZHENG Xiaolong'
(1. Centre for Research on Environmenial Ecology and Fish Nuirion of the Ministry of Agriculture, Shanghai 201306, China;

2. Shanghai Engineering Research Center of Aquaculture, Shanghai 201306, China; 3. National Demonstration Center for

Experimental Fisheries Science Education, Shanghai 201306, China)

Abstract; In order to assess the effect of dietary taurine supplementation on the growth, body composition,
digestive enzyme activity and stress resistance of Litopenaeus vannamet in freshwater, five isonitrogenous and
isoenergetic experimental diets based on 10% fish meal formula, supplemented 0% (A), 0. 15% (B),
0.30% (C), 0.45% (D) and 0.60% ( E) taurine respectively ( The taurine contents were orderly 1.42, 3.07,
4.37,5.79 and 7.48 mg/¢g diet) , were fed to the juvenile shrimp (initial body weight 0. 160 £0. 002 g) for
56 days. Then the growth performance, proximate composition of muscle and hepatopancreas digestive enzyme
activity were investigated. The nitrite acute stress test and hypoxia stress test were also conducted. The results
showed that; The dietary taurine content had no significant effect on the growth performance of the white
shrimp L. vannamei( P >0.05). The muscular total lipid content of shrimp increased and moisture declined
along with the increasing dietary taurine level. The muscular total lipid contents in D and E treatments were
significantly higher than those in other treatments( P <0.05). Muscular moisture in A, B and C treatments
were significantly higher than those in D and E(P <0.05) ; There was no significant difference in muscular
crude protein and ash between the treatments (P > 0. 05). The activities of protease and lipase in
hepatopancreas increased with the increase of dietary taurine content. D and E treatments displayed
significantly higher protease and lipase activities than other treatments (P <0.05). Stressed with 8.5-9.0
mg/L nitrite, D treatment displayed lower cumulative mortality at 48 h, 72 h and 84 h than other treatments.
Under hypoxia stress, C treatment had lower lethal dissolved oxygen concentration than other treatments. It is
therefore suggested that supplementation of 0. 30% -0.45% taurine in diet containing 10% fish meal ( the
dietary taurine was between 4. 37 and 5. 79 mg / g diet) could improve the nitrite tolerance and hypoxia
tolerance of the white shrimp L. vannamei in freshwater culture condition.

Key words: Litopenaeus vannamet; taurine; growth performance; nitrite stress; hypoxia stress
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