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& E: ARRR T BB AR RS R R R . IS 4 A3 433NN 0.500,1 000 Fn
1500 mg/kg LFREER IRIILHFT 12 B, FREH . SR BERRAA .12 FREN 1 000 mg/kg 4 A& & & & 15
HHMEEETHR(P<0.05).BHERBEKREZERS (P<0.01), Him 1500 mg/kg HIKENHEE T B(P<
0.05). 4 A&, %0 1 000 F1 1 500 mg/kg 28 12 =i #8 4 b ¥ s 1L B8 (superoxide dismutase, SOD) #1 & 41 & 4L BE 7
(P<<0.05) ,[HER M BEBREG 21 T M (P<<0.05), % 500(P<C0.05) 1 1 500 mg/kg 4 (P<<0.0L)H —BEH &,
TR0 4 T R 45 ZH DR PE B BA B E M B R (P<<0.05), 12 AT, ¥ m 1 500 mg/kg 40 B E MK SOD K (P<
0.05), %%/ 1 000 #1 1 500 mg/kg 4 B ALAE S th B E TR (P<<0.05) , Wi 4 BB & AN B B B BR A A0
BR MBS REE B & TR (P<<0.05), ARITEH , M 500~1 500 mg/kg 4 B PR A BE ok 35 0L 6 47 8 4 K PERE (B /T

R 4 FE R SRy B A AN (16 A AR S B 1 .
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AREFE M RER Y BTN . PR O & &
REBOWHAER, 5008 L 0NIK%EE ET
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FEEhY) b EEAE AR, TR B AR AR K&
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J34 (B T SRR F I 0 A B R X AR K N S Y
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1 #RMAE
1.1 RKEHH
FHERWEENT S ZARAR . EMK,
B 98.7% ., WIEE B BB IR VLK =B BT e R
K AR
1.2 £KiRE
R 4 403, 43 5180 0,500,1 000
#1500 mg/kg 4FRERR , 4 0~4 1 5~12 J§ 2 1Fr
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B, %1 BiESFE T EM, 508 1 150 cm X
45 cm X 14 cm) , &8 2 300 B, iRE #1474 ., B K
Mg 8 W5 2 B m I THENKEM (AR
90 cm, K 45 cm) , B NMEHE 3N ER, BNER
700 B, R 4 AE R 6 K, 5 4 FEXFEE 4
WAt T 8 Al I K FIE SR K, KR 8.5~
11.5C, %% 7.8~10 mg/L, BB FLE 1. &
WERAEFE 24 h 5,58 1 BrERE YL 100
B 2HBER6 ZAREAE WEMAK. K
AR T ENT

FeE 4 K &R (SGR) (%) = 100 X (LnWt -
LaWy) /¢,

B FE (%) = Wt (g) X10°/Lt* (mm) ,

TR RZB(FCR) = F/(Wt - W,),

P HEEQ =(Wt— W) /t,

W H (%) =100 X (RREE - WIHEE) /4]
HikE,

A% % SR(%) =100 X Nt/ N,
K, Wy HIRBF R AR RE @ ; Wi HiRE 4%
e f iR B E (g); Lt ik 5 45 /B & iRk K
(mm); F HiaRHEAR (25t FFEZFRE (. N,
SRR IR R, Nt iR S RS
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R1 BRABREFKTE (RFER)

Table 1 Composition and nutrition levels of the trial diets

(air-dry basis, %)

i H Items

4 ER Taurine (mg/kg)

0 500 1 000 1 500
.43 Ingredients
N B2 ¢ Beer yeast 0 .0 3.0 3.0
¥ Wheat middling .0 .0 4.0 4.0
1% Blood meal 5.0 .0 5.0 5.0
H %) Fish meal 66.0 66.0 66.0 66.0
£ 31 Fish oil 14.0 14.0 14.0 14.0
KE#BEHE Soy lecithin 3.00 3.00 3.00 3.00
KE 48 %EH Soy protein isolated 3.00 2.50 2.00 1.50
4 ER Taurine 0.00 0.50 1.00 1.50
M EERHN Sodium alginate 0.50 0.50 0.50 0.50
B ¥l Premix 1.50 1.50 1.50 1.50
43t Total 100.0 100.0 100.00 100.0
B FR /K Nutrient levels
HEH R CP 51.66 51.44 51.36 51.28
g B EE 17.43 17.52 17.43 17.60

iR B AL 4 Ingredients of premix (%) : VC 0.1; HB& Choline 0. 2; $i & 4L 77 Antioxidant 0.025; B % 5F| Antimildew

0.05; %35 Betain 0.1,

TIER N kg B ARIEfE4EA ZE MM EITTE The premix provides vitamin and mineral for a kilogram of diet: VE 60 mg;
VK 5 mg; VA 15000 IU; VD; 3 000 IU; VB, 15 mg; VB, 30 mg; VBs 15 mg; VBy; 0.5 mg; #HER Nicotinic acid 175 mg;
MR Folic acid 5 mg; JLEE Inositol 1 000 mg; 4 #) & Biotin 2.5 mg; {ZFRE5 Pantothenic acid 50 mg; £ Fe 25 mg; 4 Cu

3mg; 4 Mn 15 mg; B 10.6 mg; 8 Mg0.7 g.

1.3 &EEDHH

R R E A 16 B, RS, 1K
AVKFE(—20C) B VR4, 4 kR 1 4NFE 5T
JE R K 4 B, BRI R, B IE R TR
(105°C) L IG 8 R AR KAl B2 15 43 30 8 it 7K
S BB RAMAERY & &, K5 RAE GB/T
6438 J7 & & .
1.4 GBESWHZE

S5 F 28 Hig 1 84 Hiv B HE 12 B,
ST, 2 S5 VKIS A1 3%, 4°C &4 F 20 000 r/min
BO1lh B EEBREAEA. SOD.H . B Ak
RE 77 B 9 TR T P R A e R R P R I R
EHATIE ., BEAYEALEEEES % NBT kit
11, MDA Bl 7€ K A 2-Bi A 2t %8R (TBA) L
BHT,RAFEHE 2 EANE XN &N EEA
1.5 ZitawAE

RIG4E R R F SAS 8.2 ANOVA iF B #1FH
ZHMMEELE. AREHEYELREER
~,P<0.05 hEHFEE,P<0.01 FERKEBE.

2 # B
2.1 HREERX T 6 A KRR I

RIREE R ILEK 2,12 FBFE M 1 000 mg/kg 4
R AT A A K B2 T (P<<0.05), ¥ H i
EMRERTETHR(P<0.05),HE REKREE
T/E(P<0.0D), ANFEAHERIERAK 4B EE W
(P>0.05,12 HEWEMFEERKRFUEFAR
#(P>0.05),
2.2 HrEER T T 4K RR S B R M

B3 3 ALK, R [ b B X # AR K 4 R 7R A B
AR, (H 5 R 3 A4 BR 4 AH HL L %S i 500 F
1 000 mg/kg 4 B BR 40 & /K 43 3= 3L s B 8 A e 1K
GBI THET 3.03%M 4.31% ; (A B A £ S
BmaHE(P>0.05), 437 E T 0.6% 1 1.32%,
{HZ N 1 500 mg/kg 20 #1 % B 4 B3 W A9 T B e 35,
H# 500 11 000 mg/kg FRARAEF B &
(P<<0.05), #1500 mg/kg AKAgHi BETF
& (P<<0.05), ¥ 500 mg/kg 4T FR 4 MK 15y &
B EZE EFAP<0.05),
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Table 2 Effects of taurine on the growth performance of rainbow trout
FH Items 4 F#E R Taurine (mg/kg)
0 500 1 000 1 500

YR E Initial weight (g) 0.13+0.01 0.13+0.01 0.13+0.01 0.13%£0.01
¥4k Initial length (mm) 23.57+1.55 23.57+1.55 23.57+1.55 23.57+1.55
4 Ff&E Body weight (g) 0.22%£0.02 0.22%0.11 0.23+0.01 0.22%£0.03
4 Flf& & Body length (mm) 30.78+2.29° 26.29+3.79%™ 29.06 +4.60° 27.95%2.61°
12 A& & Body weight (g) 1.62£0.02° 1.60 +0.04* 1.51+0.06° 1.63£0.07*
12 Fl{& ¥ Body length (mm) 54.85+1.08® 53.61 +0.85 53.07 £1.02° 55.53 +0.54°
12 B E % Survival rate (%) 98.42+0.49 98.09+0.86 97.62+0.71 98.05+0.54
12 FIfE#5 E Condition factor 0.98%0.05 1.04£0.07 1.01%£0.02 0.95%+0.06
F-# H ¥ E Daily weight gain (mg) 24.96 +0.09° 24.65+0.66* 22.91£0.64° 25.16+0.11*
M E FR Average weight rate (%) 1147.01£14.06*° 1134.31+33.89" 1063.25+46.18" 1 151.71%55.25°
1B} 2% Feed conversion rate 0.71£0.11° 0.76 £0.22* 0.78%0.03" 0.71£0.03>
8 A K & Special growth rate 3.54%0.13 3.51%0.05 3.37+0.05 3.59+0.21

FTFBEFEMHBFHEREREREE (P<0.05),MEFHERERHKEE (P<0.01)., FTFEM.

Means within a row with adjacent letter superscripts differ significantly (P<C0.05), means within a row with secluded

letter superscripts had extremely significant difference(P<C0.01). The same as below.

R3 AR AT E (KR SRR I

Table 3 Effects of taurine on the body composition of rainbow trout (%)
SH Items 4R Taurine (mg/kg)
0 500 1 000 1 500
K4 H: O 66.01 +5.81 62.98+£2.35 61.70+1.82 66.17+1.52
HEHR CP 24.56+1.31% 25.16£0.86* 25.88+1.17* 23.14+0.56°
#AE W EE 10.87 £0.89* 9.32+1.59% 11.45+0.24° 8.74%0.69°
K4 Ash 2.86+0.58% 3.55+2.56* 3.29%0.48® 2.30£0.21°
2.3 HEEERAT S R IE AR R0
¥ 4 TTHL4 IR, SRBIMARRAME 3 i i

B 2 VR0 2 TR HL 9138 fin , SOD A Bt B AL BE 1 b
BaE -, % 1 000 A1 1 500 mg/kg 47 BR 40 47
Ak E B E (P<<0.05) Mtk & & K (P<0.01),
HE% M 500 mg/kg FHEMAC(P<0.05)
1500 mg/kg £ REMRA(P<<0.0D)H _BHIHE.
500 F1 1 000 mg/kg 41 BR 20 Ok 1k W R Bl ol 3% B
(P<<0.05),1 500 mg/kg 4 FARR AN B#F EFH(P<
0.01), M & 1 000( P<<0.01)F1 1 500 mg/kg 4 fi
B2 240 (P<<0.05) BRYEBEBREEHD T F%

12 e ET, SRE M A BERR A AR 1 500 mg/kg
A-HERR 4 SOD 7K - 5.2 P& Ik (P<<0.05) ,1 000 F
1 500 mg/kg 4 BERR AL Bt AL RE 7t B3 TR (P<
0.05) B4 AN 7N Bt 8 3 F % (P<<0.05).
U I 2H 5 R R A R 3 (P <<0. 05) il i 3
TRE(P<0.0D), RR¥EBEIREE B3 T FE(P<<0.05),

3.1 SRR X AT 68 A4 K 14 BE B9 %2 T

MR EW, FHERARE K=Y EK, Park
215 Martinez 851 43 Bl 78 7 6 1 16 #5547 L R
B 1.4%F 0.2% 4 HER, B R A K., B HE
WrFT R B, B iRk R R 200~1 400 mg/kg 47
REERFAEE AR R AR EMEARKE, 5
/NER SRS e A AR R R VR N 0. 2% ~0. 4% B 4T
BRIE S T A . AR P, WS 0 4 B R R BE 3R
AR ERE, WM 1 000 mg/kg 4 BEER R I
H X AR K BRI VE A L (B3 AN 1 500 mg/kg 4 B R
Hixt A KRR = A, R R A i — IR,
/RS BT R A AR B RR N I B K (1 800 mg/kg)
B, R A K, (B X SEC X 4 A 120 d AR
BRABMEFEA%M S5%) FERMNAERKER
WEFW . 77 EAN RS R A R E AT RE 2 A R G AR
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A-TEFR BB IR IR . 2 D YRR IR 22 i A 2 e e WL
I B K 7 3 )& B A R BY < 8 i , Takanobu
U100 0 T AT S FEF JBE T 2 1 2 b ok R R B S
4(2.33£0.35)nmol/(g » min) , 1 B 4T 88 (& N &

AR . Yokoyama %51 B 5T R BR , 4 £ JiF P 2
e R i TR 2 g 0 e ARIK , T AT 8 A e R R
il 755 i S £ 1) 50 i, 48 #2124 JE e U 4RO
BV, TR R AR A A ER A AR .

R4 BB R IERA T

Table 4 Effects of taurine on the immunity of rainbow trout

Ja &% B 4R Taurine (mg/kg)

week Items 500 1 000 1 500
SOD (NU/mg prot) 0.52+0.07° 0.68+0.15% 0.82+0.24° 1.16 +0. 46
N MDA (nmol/mg prot) 13.31+2.01¢ 18.19+2.24° 11.86 +3.05¢ 27.32+9.76

4 B EH/EESH T-AOC (U/mL) 0.52%0.07° 0.68+0.15% 0.82+0.24° 1.16+£0.46°
BB AKP (U/g prot) 4.92+1.31° 26.04+15.23>  27.39+31.59°  46.59 + 20.66°
R EBEERES ACP (U/g prot) 33.28+7.24° 31.75+17.17**  18.73+9.45° 21.96 +14.25%
SOD (NU/mg prot) 32.46+6.23®®  28.51+1.16> 35.60+ 8.94° 23.32+4.44°
N MDA (nmol/mg prot) 54.89+18.91° 31.98+3.18° 25.22+6.75° 35.78 +7.71°

12 BHEEES T-AOC (U/mL) 1.52+0.55% 1.57+0.64° 0.99+0.12° 0.59+0.28°
BB BRES AKP (U/g prot) 73.47+13.66° 33.53+6.86¢ 66.93+7.17° 22.93+7.34¢

BRPEBEEREF ACP (U/g prot)

67.89 = 25.25°

48.50 £ 16.58° 44.38+10.01° 41.86+10.72°

3.2 HEEER X AT SR X 9 MR

AKX 1, %M 500 F1 1 000mg/kg 4 R A
kK TR AEARABRENEGE., TH
U B A A B R S N 200~1 400 mg/kg 4 R
B fAOK & T B, TR B 5 AR 7 & 24
I(P<<0.05), {H X1 #% %5 %t i 4 120 d By 5 &
BN 1% F1 5 % 4T R A (R 28 1 T 2 B3 N Y
B GEMAED & 22 E TRHEP<0.05., KK
HIS N 1 500 mg/ kg 4~ BR (A B 7 B 8.3 T (P <<
0.05), ZE—sufrp, MR LI ERAR. MR
% 2 BE R BR A B 4 FESMIR T 2 B R VT LAAH I Hb s
AR N AR B A WA R B R 2 0 & AR R
ZHEARNER-REEBROFHR, FERKR
A DA5 EER 456 T8 BB I BR 6 4R 2 PR 7 B IR v v
JO B4 T 0 R A 0 A 8 R I P DA B R A g g L (BN
7] B fa A R AR A 7= A R R B 45 51, IR B A 7F
HE—H 5.
3.3 BB IIH EEERNR I

MR E LR I SRRAFEEREKR, Y
RUTEALRE IR, BB RIE.RERKFR
Wi . MDA R S/ 4, MDA it &7 AR
RENKEGRABHER WM. BNl E
MDA &8 % % 7] 5 BRHLAR 4 Bg i i | AL R F2
AT () B2 S e n B 4 A R B . A i g o, 4 A iR B
W & A~ T R VS N & A9 3% i, SOD Fn B P & fLsE 1

B, X RS T A RIS XIS R R
HIN 0.4%~0.8% 4B ER , H A VB AT LA H Y
T 48 Ak T 0 B B 3 T (P<<0.05), BEFERHEA,
FHERFEGEAER CRHE NEM—LEHmAIE
V—FEABREEENER, BA&EY KA B #H R
GiREBEH R Z—, T B 1k 7 R 6 40 i 0 4 2 5
FUH, SOD BERAENBEAAS FEHE—FE
BB, Y2 PR A0 AR B, PR A 5 40
SrEEAREYR(FEREBAEN SR B
HEEE) R A R X BT R P EER—
. BAREF 12 JH i, SOD s Ht & 4L ok S1 &)
B2 TR, X R R B RS T A R f1,
Al A X B MDA {E 1 SOD 2= 31 4 [RIRE 9 1 A , B
JEE A R BT

BEHERE (AKP) ) ZHFETEYNEHR
B4 DL BR I K AR 4T FF B BR R 48 , ROk
BB T, LGB AR E S R R E
P 5 DT 4 3 900 1% P ) 5 I 400 O 7 W D AR A . R
PR (ACP) J2 = 55 3l W) 1k 9 B 1k 440 e v g 14k 19
WEE. ERNEES SHREANEBMRE,. B
AN KBIERARNAREFYH EEZNHZ
=05, AR 4 F R IR A AKP & B E R
15 X A SOD FlE B & Ak A 7 22 30 Al R A9 25 1k AL
B DHETERE AR 30 d X% B I IE S, 1A R
HR A BEER T LU = AKP V& 1, R H 4 RS AT
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Effects of Taurine on Growth, Body Composition and Immunity

of Rainbow Trout Juvenile
XU Qi-you? XU Hong? ZHENG Qiu-shan®* MA Jian-zhang'*

(1. College of Wildlife Resource, Northeast Forestry University, Harbin 150040, China
2. Heilongjiang River Fishery Institute of Chinese Academy of Fishery Sciences , Harbin 150070, China)

Abstract: Effects of taurine on growth, body composition and immunity of rainbow trout juvenile were studied. There were
4 groups which were added with 0, 500, 1 000 and 1 500 mg/kg taurine individually, the trail were conducted for 12 weeks.
The results showed that compared with group 1, body weight, body length and daily weight gain decreased in the 1 000 mg/kg taurine
group on 12 week (P<C0.05), FCR increased (P<(0.01) and body fat decreased in 1 500 mg/kg taurine group (P<C0.05).
On 4 week,SOD and T-AOC increased in 1 000 and 1 500 mg/kg taurine groups (P<<0.05), but ACP decreased (P<<0.05).
MDA increased in 500 mg/kg taurine group (P<0.05) and 1 500 mg/kg taurine group (P<C0.01). AKP increased in the
group which was added taurine (P<C0.05). On 12 week, SOD decreased in 1 500 mg/kg taurine group (P<<0.05), T-AOC
decreased in 1 000 and 1 500 mg/kg taurine groups (P<<0.05), MDA, AKP and ACP decreased (P<<0.05) in the group
which was added taurine ( P<C0.05). In conclusion, the growth of juvenile rainbow trout were not improved by adding
500~1 500 mg/kg taurine, immunity were increased on 4 week, but were decreased on 16 weeks. [Chinese Journal of Ani-
mal Nutrition , 2007,19(5) :544-548 ]

Key words: Taurine; Rainbow trout; Growth; Body composition; Immunity
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