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A EIRER G TR B X 82 KM Re . BT RFRR AR
e fR R E L EE DRIF T

moogT, wARY, BAX4, Bo#', I
(1. B R 2R S0, oK AR THE 5 E R G 2H ¥ E At =,
KFERPEERTTRE A=, EK  402460;

2. VIS E A X AR AR E B KRR AU, P E A X B 850000)

WE: I RRTE I AT ARt 48 KMk g FFRIEA 384 R
WA o, SIS AR A B K T A 4.65%F010.22%( % fig K F) ek 45 B B 2 Bl R A0
400. 800711 600 mg/kgty 4 # B , W #| i 8AY % A SF B L WA K. UT20R AT 61K & N
(1.17+0.01) gy & Fe 4 8 Lo xt &, ML H84, BAINEER, BENELZ30RLH
B, AR RSAY SEI AR, SR AS6d. BARKXIA, KB mIFHER A, 4.65%) H
41 4 62 3 & R (WGR). #F 2 £ KX (SGR)fr & B I F (PER) R % & T10.22% 5 ff 4, T
FCRE ZFK T10.22% 5 i 4. HmE w5, 4.65%F110.22%f8 1 41+ 4 42 %) WGR.,
SGRFIPER¥# B F# &, FCRE ZRK; EMAEF#=RAMENRE, 4 % WGR.
SGRMPERK E LA m e TR EN T &S, HNAESF R A ImE N800 mg/kgf &
K; FCRUHEEMBMEATRENZMASR, HEF R ImE N800 mg/kghf & /) ;
458 B U fin B K T 800 mg/kg B, 10.22%fig B 41 45 #2 WGR. SGRAPER T 3 & 4.65% fl5 i
4, WFCRN B 2 K T4.65%/8 15 4. 4y 42 AT ik Uk & & JE [ B R H b = B 3 M 4 3 B A
MENABTMEZRH BB TAEYE, EEISWEHHAFTZRFAR, W10.22%48 i
AP EZREE, MESHEBRAMENRSG, YHENEHENEARNARATRENE
%, HSI. VSIN K E AR REATRENTNES, 4HEKALAFTHEAREEE L
FEeRTRENZTMEY, MEREGEEARRELTREN R MES, 462 kT
FSOD. CATHEMHE XA T EBR KN T Y%, HSOD. CATE MU M EF#HBR A E
71800 mg/kght 7% ; MMDAS EN EE MW T &%, EMDAYEFHEBRAINEN
1600 mg/kghf K. #F R KW, ¥ p800~1 600 mg/kg 4 5t Fe 7 . 35 4% & 4h 42 xt 47 B Jig iy
WAIRE, R#AEEK, BOERNNEHIR, KENA SR, REEGTEANE D
RBEIR): o8, FEE; B KM, RRL; ENIER ANESD

FEDES:S963.7 XktrERE: A

TEA R IR, ATE Wl e m B R MLAE R SRR AT, A g
TRHIR Kok Rt E B, ek BRI, A4 ERE RK. 4
K, WD REBEHE, RIPIRFKIRIREE . BAE B M B R R , DA R E R i E X
BHIG W5K - oo e ok S S s R IR Bt 0 SR AR T a4 A 80h, AT S W IE R B A
L BRI R RE D™, R E R S B BALEREYY, S SN RR DT e, (2ot ERHIE

Wi HHE: 2017-09-10  {&EIHEA: 2018-01-14
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0 2 8 S8 A o3 ik, 08D BB S, AT D /b B
WK R IR BRI [WImE, AR R RE AR
PE Y XS s R A, BESER I,
() 2 fih R W] W 3% i 5 5L fA (Ctenopharyngodon
idella)!” . B 8 (Cyrinus carpio)®™ . ¢85 fifi(An-
guilla marmorata)” . FEELIE (Hoplobatrachus rugulosa)™”
5 i 3 IR AR L L s 7 R OE R T T
M, R (Carassius auratus)VR PV ¥ 5 H 5 KX
IR AL WY APN mRNA | PepTl mRNAZE
SRR, REIEE R, S
PUE IR, B A O A A & IR AR R R
J1700~1 200 mg/kg = fisf FR 1T Ik 25 448 g A i 1) A 1
PEREFIIL A il o, S 25 4 v JHT IR JEE R i, v v
ALY BALE(SOD) i A AL S (CAT) 514
fERGE R TEPE, W T B (MDA) S &, 7EIEHR
JI 105 7K SF- 4 ) Ak e s A R T 4 R U8 6K
(Misgurnus anguillicaudatus)' . W 4 (Onco-
rhynchus mykiss)!' . oy V4 i 4T 4 AL B TS
P, fem TR RE ), Bk P R Rad b
(0 0 B i A A AR R . AR S UG DL 4 R F 58
B, RVITTEAS [RV DRI 107 2% 4 T 4 A4 £ B 4
HAERPERE . RISy o PR E AR L 48 AR S H BT
AACRE IR, BAE T RS R IR 0T 25 1R R
B R A A T, R it phe s R ARDRE FR IR 7 R4 T AR A
JFH R H T 45 R v B ek T 51 K i e A T JEE AL
PR W5 DU 2 . HT A AL RE ) IR AR 45 S 41 2L
2%,

R R S RS RES

1.1 LA

Phfaky . EOM. MR, SRS NEATE,
AR GAIM SRR W IR , TR R, SR FH 2 x4 8UA
T 5t AL BT, 7F FL A ORI D5 K N
4.65%) 155 g 1Rk (IE 05 7K 7 24110.22%) 43 B s
fno. 400, 800F11 600 mg/kg 4= sk B2 (4 ik 2 rh
JTR AR KK P B AR R mI AR, B B 8
FRERE M LI R . A 1R EURE I R R At 60
Hifi, #BE T AR ERIRES, 0040
FKHBRY KKIREG, HIEE /N LR LT
B mm PR RE, H AR BT S T-20 °CIRAAF
%o SCER R RHAD Ty 4N BB R A AR

12 SRt RAFEE
S0 1 A SR 5 R A A I Y, O [

http://www.scxuebao.cn

— M BIE ML, T 5 S FH 4% & 5K TE 5
JE A FR M, DR A R B, A
TR SRR SRR . B3R A, BEERAMA
NS, AdRE . Totae, BT (1.17+0.01) gity
#7202 . BHMLT AL AL, B R34
HE, BOEERMBREK M, UEE R
BLFEBLIA 241> 5255 7K 546 (1.06 mx0.41 mx0.38 m)
g a3 5l 45 BRAS [ I 7 B 2 1 1R K SF- 1) 55 50 1)
BE, FRAEI RIS o SEH ], R KR 3%~5%HY
P40 R R A 2 IR 3K (8:00, 13:00, 16:00),
TR O R PR R ROA K o B H M S £ 1 £
AP RPET-BORSE . KR dEREfE24~28 °C, ¥
fif %875 T6.0 mg /L, pH7.0~7.5,

1.3 HmXEE&E

SEU R RIS S X g A )Lk 24 h, IF X
ANEEA MR FRE L SEI A R 4 A
& HEE A R0 4 8 FH 50 mg/LIYMS-222
VS WORR I, D LR T i MR . o SR AR
fEF-20 °CUKAE, HT M@ EmmETRRSY; 5
HhSEAAEVKE: LAg, BUR IIEA, H e
Az AR K bk I B AW T, o B RPN I A
(0T o PR3 B RE R ADE L O o 0 R UM R A
R, AN T H 2045 (0 AR K, T
UKURBEIE 51 4 51 % J5 FH B 0 L4 °C, - 3 500 r/min)
B0 20 min, B AR R AR IO, 0
JIEAE AL A8 AR B bt A TR A
1.4 EFRNE

A KB AK I8 AR 6 ) 2 A 00 A 1 R
PE 1155 S 56 £ Y 14 B K (weight gain rate, WGR),
¥ A4 K R (specific growth rate, SGR). 7K i
K (protein efficiency ratio, PER). 1kl & %k
(feed conversion ratio, FCR). HEJ ¥ (condition
factor, CF). 44 L (hepatosomatic index, HSI),
A FE (viscerosomatic index, VSI), ARHES 1Y
S I 0 AL T T H B S %6 (survival rate, SR),
HRAA:

I A(WGR, %)=(WWo)/ Wyx100

5 5E A KR (SGR, %/d)=(InW~1nW)/tx100

T AR (PER, %)=(W—~W,)/FxP

T RE R BU(FCR)=FI(W W)

JEE # (SR, %)=N/N;x100

HE 35 £ (CF, g/em®)=W/L**x100
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Tab. 1 Composition and nutrient levels of basal diets (air-dry basis) %
iy TR KSF  dietary lipid levels
ingredients 4.65% 10.22%

i}y fish meal 18.00 18.00 18.00 18.00 18.00 18.00 18.00 18.00
T soybean meal 30.00 30.00 30.00 30.00 30.00 30.00 30.00 30.00
3H rapeseed meal 23.50 23.50 23.50 23.50 23.50 23.50 23.50 23.50
Tk flour 8.00 8.00 8.00 8.00 8.00 8.00 8.00 8.00
##k  wheat bran 11.50 11.50 11.50 11.50 6.00 6.00 6.00 6.00
WL 4EZE  microcrystalline cellulose  2.00 1.96 1.92 1.84 2.00 1.96 1.92 1.84
KEIH  soybean oil 3.50 3.50 3.50 3.50 9.00 9.00 9.00 9.00
H4ETURE compound premix' 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
B & Ca( H,POy), 2.00 2.00 2.00 2.00 2.00 2.00 2.00 2.00
SALHERS  choline chloride 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
/EREER  taurine 0.00 0.04 0.08 0.16 0.00 0.04 0.08 0.16
&it total 100 100 100 100 100 100 100 100
BFHRR4 nutrient content’

JK43/%  moisture 9.76 9.74 7.69 9.82 9.81 9.78 9.85 9.73
HHE /%  crude protein 35.10 35.36 35.07 3523 35.08 35.14 35.24 3531
Wi /%  crude lipid 4.65 4.68 4.61 4.63 10.22 10.18 10.20 10.13
K53 % ash 5.92 5.97 6.02 5.96 6.07 5.93 6.01 5.89
HHE/(MJ/kg) gross energy 16.35 16.42 16.39 16.27 16.24 16.26 16.32 16.22

e HATREONVE T ARRME: 44 RA 200010, 4E43C 300 mg, 447D, 2000 U, 4E4EZE 100 mg, 484 %K, 10 mg, 4E4%B,
5mg, #44EEKB, 10 mg, 44 KB 10 mg, 44 EKB), 0.02 mg, BT 100 mg, 2R 40 mg, AWHE | mg, K 5 mg, JIEE 100 mg,
FeSO,-7H,0 600 mg, CuSO, 5H,0 15 mg, MnSO4-H,0 80 mg, ZnSO, 7H,0 300 mg, KI(1%) 60 mg, Na,SeO; 5H,0(1%) 60 mg,
CoCly-6H,0(1%) 7 mg; 2. TAIRFE I M4 N9z iifE

Notes: 1. the compound premix provides vitamin and mineral for a kilogram of diets: vitamin A 2 000 IU, vitamin C 300 mg, vitamin D3 2 000 IU,
vitamin E 100 mg, vitamin K5 10 mg, vitamin B; 5 mg, vitamin B, 10 mg, vitamin B4 10 mg, vitamin B, 0.02 mg, nicotinic acid 100 mg, calcium
pantothenate 40 mg, biotin 1 mg, folic acid 5 mg, inositol 100 mg, FeSO,-7H,0 600 mg, CuSO,-5H,0 15 mg, MnSO,4-H,0 80 mg, ZnSO,-7H,0 300
mg, KI (1%) 60 mg, Na,SeO;-5H,0 (1%) 60 mg, CoCl,-6H,0 (1%) 7 mg; 2. the feed nutrient content were measured values

JHFAA G (HSL %)=W,/Wx100;

JIEAA FE (VST %)=W,/W=100;
K, Woo W35k 55 56 0 1 4] IR 4 5T o FH 2%
KARTT R (g); FREHRE A (g); PR
RS 5 (%); LAREK (cm); W,k AR T &
(2), W HBIKNERH(g)o Ny N R S50 TT

SEART S A0 A IR KRB,

BIRBAR RS 0 TR ST 4
ks MM . HLAEIE . K4 AV DRLE RE Y
W72 Z IAOACH) J7 ", 7K 43R 105 °CT
fE VL M AR PG e Ak MR R
KICHRBGEL ;. KA RS 91550 °cCRubeis; b

R RER A AR T (WGR-1, EDIE

JHF PR B 2 AL 36 A7 B3 B AE A7 69 ) 7
JHRE R H 90 =R (TG) . B H [ 5 (TCH) . MDA
M SOD, CAT?ﬁ'ﬁ%i’aﬁéHWaﬁﬁJ@%Iﬁ
W5 i A 35

1.5 ®ESIT

S K4 SR I SPSS 19.048 11 5k 14 ik 47 24 A
7 2443 H1 (One-Way ANOVA)FIRLIK & 7 2443
Mr(Two-Way ANOVA), #2553 W3E, Wk
Duncan[Cif 17 2 & A ; 3 MK 80.05,
SR R T P SR 22RO

7 .
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2 4R

2.1 AREBEHEHTRMEBEERXTLEEE K
== 0510
TE4.65%F110.22% A5 7 1)} v 735 o 2 i 8
MR WGR . SGRHIPERYY B & & T R B 4l
(P<0.05), FCR¥I AL T RU MU (P<0.05);
H B & A4 B R 7S K i T+ &, # I WGR
SGRHIPERY) & ST+ m J5 48 TAa e 1y A2 fh e #
H 7 2 R R VS I A 800 mg/kgh B K (4.65%
g Wi 2073 ) 865.43% . 4.05%/dM12.07%;
10.22%M5 15 £ 53 531 975.98% . 4.24%/dF12.23%);

FCR¥ 2 e R IR 5 T Fa 8 1 2 1k a4 (P<0.05),
Y7 A i R VS = A 800 mg/kghit /N (43 ) M
1.41F11.30); 4+ BR 7S fin 2 K T 800 mg/kght,
4.65%H8 i L WGR ., SGRAIPER & # ik T
10.22%JIg 5 4 (P<0.05), W FCRIW & & & T
10.22% M5 5 41 (P<0.05) . & & I 4 ik ig 1),
4.65%0E W5 4P WGR, SGRHMPERY & & T
10.22% M5 7 41 (P<0.05); FCRW & L T
10.22%J8 i 41 (P<0.05) . Tl KE g W7 7K - F 2 il iR
TINS5 4 B WGR . SGR. PERFAIFCRAEAE
W . B A8 AR (P<0.05) ., 4% S26 4 I R 24 F
AN (R2),

2 TARLRE AN A RRER K T T 40 B A KM RE R R2 M

Tab.2 Effect of different dietary lipid and taurine levels on growth performance of juvenile C. carpio

28 531 VI /g BRI R /g WERY%  FREEKR/(%d) EATSEY%  WRRE PRI EE 1%

groups initial weight final weight WGR SGR PER FCR SR
NL 0 1.17+0.01 10.10+0.02° 762.98+1.78" 3.85+0.00° 1.80+0.02° 1.62+0.02° 95.00+7.07
NL 400 1.17+0.00 10.87+0.05° 829.27+4.11° 3.98+0.01¢ 1.86:0.04% 1.57+0.03*  95.00+7.07
NL 800 1.17+0.02 11.30+0.21¢ 865.43£17.88°  4.05+0.03° 2.07+0.07% 1.41£0.05°  98.33+2.36
NL 1 600 1.17+0.01 11.13+0.23% 851.42£19.49°  4.02+0.04° 1.98+0.07% 1.47+0.05™ 100.00::0.00
HL 0 1.17+0.01 9.37+0.08° 701.00£16.27°  3.72+0.04° 1.63+0.01° 1.79+0.01" 91.67+2.36
HL 400 1.17+0.01 11.44+0.35¢ 877.99£41.92°  4.07+0.08° 2.13£0.06%"  1.37+0.04° 91.67+2.36
HL 800 1.17+0.01 12.59+0.22° 975.98+32.19°  4.24+0.05° 2.23+0.10" 1.30£0.06° 95.00+7.07
HL1 600 1.18+0.01 12.35+0.22° 951.01£12.62¢  4.20+0.02° 2.20+0.08° 1.3240.05° 96.67+4.71
Two-Way ANOVA
H-RHETR 0.789 0.005 0 0 0.004 0.002 0.789
taurine
liI5ii] 0.971 0.082 0.079 0.093 0.095 0.132 0.971
lipid
ZHAEH 0.917 0.008 0.002 0.002 0.004 0.001 0.917

interaction

E: FBFEUR A R LARR IR 22 5+ R (P< 0.05); T

Notes: mean with different superscripts have significant differences (P< 0.05); the same below

2.2 RIS B 5 1 T 7N IR A B R X 4 8E 7
iz DAL

TE4.65%F110.22% A5 Wi, Bl 2 AR TS
IR, EACFY R KRBT E
AR A #, MTHSI, VSN &R 5 T
Fag ARt ta % . 4.65%05 i 41 b 4 6 CFAE 4 ik
1% 7K 77800 mg/kghf i i, 1H 51 600 mg/kg i
MR 2= 55 AW, 35 T 0~400 mg/kgs- i iR
ZH(P<0.05); VSIFE 4l iR 7K *F- 24 0~800 mg/kgFil
400~1 600 mg/kgh ¥ JCHA W 25 57 5 A=W R 7K ~F- X
HSIG & 3520 . 10.22%M5 1 4 H CFAE 800 mg/kg
AR e, W T AL A4 (P<0.05), HSI
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TE 2 BE R K S K F400 mg/kgitt 22 58 B 2%, VSI
W7 4 it 1R 7K F K T 800 mg/kghf 22 R g3 .
T et B B 7K 7 R0 AR G R R &)y Y HIS |
VSIAF7E B i (1 38 1.8 0 (P<0.05), i xF H:CFJt
A {58 BB (F23) 0

2.3 AN[E AR B 5% 10 T 0N 0 A R B X 4 8 fk K
7 RIF T

1E4.65%F110.22% I IR T4 b, Bl G A i iR
AR TR, a4 o A R T
J& e TR E AR A #(P<0.05), HLIENT & &
SERRAKE B TR 1Y AR fb ks $(P<0.05), /K4y

=
=]
-
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®3 ARSI AN B ER K T X A R AR AR AR B2
Tab.3 Effect of different dietary lipid and
taurine levels on morphological characteristics of

juvenile C. carpio

5 R (glom®)  BFAALL/% IR LEL/%
groups CF HSI VSI

NL 0 2.23+0.05° 2.54%0.15"  10.31%0.13°
NL 400 2.26+0.02° 2.15£0.13"  10.05+0.37"
NL 800 2.39+0.03° 2.11£0.14"  9.88+0.08®
NL 1600 2.3140.01" 2.1740.12°  9.74+0.59°
HL 0 2.3740.04% 3.61£0.53°  11.92+0.11°
HL 400 2.41+0.03¢ 2194027  11.04+0.20°
HL 800 2.5440.06° 1.97+0.16*°  10.09+0.19"
HL1 600 2.4940.07° 2.03£0.10"  10.12+0.16°
Two-Way ANOVA
AR taurine 0.000 0.049 0.000
&l lipid 0.000 0.000 0.000
ZHAEM  interaction 0.436 0.001 0.002

DU 5 2 AR A A AR B A TR R U A
RV, AR 5 7K SF- 6 )y i 4 iR 8 AR 2y

SRR T {H10.22%88 17 41 b ACHLIE D
B 0 3 T 4.65%NI5 W 41(P<0.05) . 45 5254 K
Gy 2SN L DRI KT RN AR B R VS A
Xif &y i 4 e AL 2 RDOREL RS D A S A AR
FH(P<0.05), {EXF K5 FK 43 & TG WA 8. 28 BAR
H(#F4).

2.4 T EIRE B & 14 T 7 0 4 B8 B X 4 88 BT iR
B LR AR RO 52T

4.65%F110.22%5 Wi 21 v, Bl 25 28 B R S o
PR, SR UE h TCH A TG 5 3% Wt
Rry A fbitas ., H4.65%R M40 F, A fifi R X il
JHIENE h TCH . TG R 22 A B , 10.22%
Fig W5 2l rf, A B R VT I S B I 4 T DT
TCH. TGH & (P<0.05). 4~ fR U I AH [ B,
10.22% 8 I 4 h S TCH . TG B Wi T
4.65%J5 W4 . 7E10.22% 8 W74, YA RERR TR
i K F 800 mg/kghid AT & 2 & AL HL I e Ak op
TCH. TG & (P<0.05). ilRkIg My 7K S F1 2 i iR
AN X <l AT EAE TP TCH . TG A7 R 2
B 28 B UV (P<0.05)(325)

F 4 AREH M BEERK T X 8RR S RIR0E

Tab. 4 Effect of different dietary lipid and taurine levels on body composition of juvenile C. carpio %
205 Koy HEE FELI 7 Ky

groups moisture crude protein crude lipid ash
NL O 77.50+0.09° 11.77+0.20° 6.77+0.150° 2.42+0.15
NL 400 77.49+0.25° 12.4140.04° 6.14+0.08" 2.35+0.07
NL 800 77.13£0.12" 13.05+0.11¢ 5.2240.47° 2.52+0.04
NL 1 600 76.83+0.21° 12.97+0.09° 5.58+0.18 * 2.35+0.08
HL O 77.3740.16° 11.0940.10" 8.90:+0.24" 2.42+0.02
HL 400 77.33+0.07° 12.43+0.25° 8.36+0.11° 2.41+0.12
HL 800 76.86+0.13 12.99+0.09 7.73+0.60° 2.40+0.19
HL1 600 76.46+0.11° 12.94+0.14° 7.30£0.13¢ 2.45+0.08
Two-Way ANOVA
A% taurine 0.000 0.000 0.000 0.765
&l lipid 0.067 0.081 0.000 0.876
R HAEM  interaction 0.694 0.027 0.044 0.526

2.5 TEIBSHH &4 TR0 A R EA X 4 8B4 &
LR PR

TE4.65%F110.22%8 Bi v, Bl & 24 W R U

S pg R, SCE A R E H SOD K CAT M1
BT R AR AR aH, MDA S & I 5
FEAR A A a3, 4.65%F1110.22%8 4, 5256
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5 ARSI A0 4 REER 7K S o 4 B2 A R B
=& Lo A

6 ARSI EEEL K X SR T E L RE 2
Tab. 6 Effect of different dietary lipid and taurine levels on

antioxidant ability of juvenile C. carpio

Tab.5  Effect of different dietary lipid and
taurine levels on hepatopancreas biochemical
index of juvenile C. carpio %
17 S I [ e Hih=ns
groups TCH TG
NL 0 5.33£0.34" 1.71£0.11°
NL 400 5.03+0.64" 1.49+0.20"
NL 800 4.37+0.17* 1.14+0.07°
NL 1 600 4.94+0.87" 1.07+0.09°
HL 0 8.49+0.29¢ 4.32+0.47"
HL 400 7.49+0.57° 3.99+0.45¢
HL 800 7.09+0.65° 2.64+0.43°
HL1 600 6.26+0.75™ 2.10+0.60™

Two-Way ANOVA

1R taurine 0.000 0.000
A& lipid 0.001 0.000
ZHAEM  interaction 0.026 0.003

5 BEAYEALEY SR 7 g/
; Au (U/mg) (U/mg) (nmol/mg)
groups SOD CAT MDA
NL 0 145.64+12.11° 66.60£4.97  6.29+0.46°
NL 400 164.72+13.04° 73.50£3.27%  5.17+0.29"
NL 800 177.4245.55° 79.81£1.36° 4.15£0.93°
NL 1 600 172.44+3.70° 70.41£2.01%  4.06£0.21°
HL 0 110.60+7.05a 40.87+4.97° 8.21+0.28°
HL 400 121.1745.21% 51.34+7.92° 7.81£0.47°
HL 800 148.35£10.33° 63.61£8.82%  6.48+0.28°
HL1 600 132.44+11.99" 60.29+4.93"  6.4240.67°
Two-Way ANOVA
AR 0.000 0.000 0.000
taurine
g Wi 0.000 0.000 0.000
lipid
A HAEH 0.207 0.101 0.675
interaction

f1.SOD ., CAT{E 1 34178 4 Wl FR VA il 1“4 800 mg/kg
5t o 4.65%M5 i 20 1 SOD . CATY ¥ 78 4 fitk
iR s i K 400 me/kgft T 25, 10.22%
JIg 17 25 D) A 8 R 8 N i KT 800 mg/kghi 25 57
AN 5 4.65%F110.22%5 1 41 MDA & 1 5 78 4
Tt R S B A 1 600 mg/kgit fe ik, HL A= it R s
R T800 mg/kght 25 AN i 25 RDELAR 7 K1
VAR TR AN £ %o S 56 £ JFF R IESOD . CATIR P
F MDA 34 TG I 35 38 H AL (F6).

3 iR

3.1 ANEBEM &4 TRMA BB XS 4h 88 4 K
(0L

Jhi 107 2 7K 5 gl A A R A P E B RE RO
IR, A g8 2 B A A R 4R I R R S
RV AR BUIR W AN I, TR BORE AR
N RE IR I3 il LA R 10 28 T W A A s B, R
LR A A RO A 5 3 4 5 o A A M
A S T R Y 2 R A Y, R
JBE A Sy RE R i 0 i, R v ARDRE B BT ARG 2K
RS 11 i K7/ LU e S SR SV O o B o
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YEHIE4.65%AR T A1 . . 5 X AE 85 (Lateolabrax
Japonicus) . KZZHE(Scophthalmus maximus)®
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Effect of taurine supplemention at different dietary lipid levels on growth
performance, body composition, hepatopancreas biochemical index and
antioxidant capacity of juvenile common carp (Cyprinus carpio)

XIANG Xiao ", ZENG Benhe '?, ZHOU Xinghua', CHEN Jian', WANG Wenjuan '

(1. Key Laboratory of Freshwater Fish Reproduction and Development, Ministry of Education,
Key Laboratory of Aquatic Science of Chongqing, College of Animal Science of Southwest University, Chongqing 402460, China;
2. Fisheries Research Institute, Tibet Academy of Agricultural and Animal Husbandry Seiences, Lasa 850000, China)

Abstract: This experiment was aimed to investigate the effects of taurine supplemention at different dietary lipid
levels on growth performance, body composition,hepatopancreas biochemical index and antioxidant capacity of ju-
venile Cyprinus carpio. A total of 720 healthy juvenile C. carpio with average initial body weight of (1.17+0.01) g
were randomly divided into eight treatments (3 replicates per treatment and 30 carp each replicate).Eight isonitro-
genous and isoenergetic experimental diets were formulated with the graded taurine levels (0,400, 800 and 1 600
mg/kg dry diet, respectively) in dietary lipid level of 4.65% and 10.22% respectively. The experiment lasted for 56
days. The results showed that the weight gain ratio (WGR), the specific growth ratio (SGR) and protein efficiency
ratio (PER) of juvenile C. carpio in 4.65% lipid group were higher than 10.22% lipid group, at the same time, the
feed conversion ratio (FCR) was the lower than 10.22% lipid group when taurine were not added. The WGRSGR
PER were significantly improved, while the FCR were significantly decreased when taurine were added. The WGR
SGRPER of juvenile C. carpio initially increased with increasing dietary taurine levels and then towards stability.
Conversely, the feed conversation ratio (FCR) first decreased and then towards stability. The WGR, SGR, PER
were all the highest when the dietary taurine level was 800 mg/kg, at the same time, the FCR was the lowest. The
WGRSGRPER were significantly higher and the FCR were significantly lower in the 10.22% lipid group than
4.65% lipid group when taurine was added more than 800 mg/kg. The total cholesterol (TCH) and triglyeride (TG)
in hepatopancreas were gradually decreasing with taurine level increasing. However, there was no significant dif-
ference in the 4.65% lipid group, while the difference in the 10.22% lipid group was significant, and the condition
factor (CF) of juvenile C. carpio first increased with increasing dietary taurine levels and then towards stability, at
the same time, the hepatosomatic index (HIS) and viscerosomatic index (VSI) first decreased and then lowards sta-
bility. The crude protein in whole body first increased with increasing dietary taurine levels and then owards stabil-
ity,while the crude lipid first decreased and then towards stability. With the increase of dietary taurine level, the
activities of superoxide dismutase (SOD), catalase (CAT) in hepatopancreas first increased then decreased, the
activities of SOD and CAT were all the highest when the dietary taurine level was 800 mg/kg. At the same time,
the content of malondialdehyde (MDA) in hepatopancreas was gradually decreasing, and the the content of MDA
was the lowest when the dietary taurine level was 1 600 mg/kg. Results of above show that the appropriate dietary
taurine level (800—1 600 mg/kg) could effectively improve the utilization of dietary lipid, promote the growth, re-
duce the lipid deposition, improve the muscle quality and the antioxidant capacity of C. carpio.

Key words: Cyprinus carpio; taurine; growth performance; body composition; biochemical index; antioxidant
ability
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