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FE . LIRS N 7% , B KA E WK 53500 20% 27% 34% 41% 48% (FH IS 17 B K -y 48%
4% 34% 27% 20% ) 1) 5 DHLifbiakl  Rw R A& R (2.79 £0.28) ¢ BB HE M Oreochromis niloticus @ x
0. aureus & %11 10 J&. 45 0 . B2 R K Ak A5 PRS00 T, BLUE 20 A f 4 #1186 5 e SRR s A K8 I
TG TR, 78 41% 45BN 5w, JF B35 T 20% 27% M1 48% 4 (P <0.05) , ik 2BV 34% HiA%, R EET
20% 1 48% 41 (P <0.05) ,JFR L JEAAR LU S 32 i it 34,41 9% i 48 9% 41\ 3 5 TRl 3 41(P <0. 05) ; & FIHFHE
HLEE 1 & B 25 R K AL S K- 1 TH i B3 T (P < 0. 05) |, A (kLI I 4 e 00 5 35 i 5 40 e i 3 v g L
Pt Tl AR e R O T s B DRk K AL 5 W K- i T DT o 2 R e R A R O S T
A IS R RIS R R BHE LS TG ETT 48% A, BEE T HA 4 H (P <0.05). ABFFE R,
RSP HE gl s R oK A A WX R A RE T AER, K AE S KL 34% ~ 419% SR, B INOK it =
(48% )= i 2338 37 b JIEL R s = Tt H- 3l 2 i, It (AR TR Tl g A 40

SERRIR LR DR BRI A R K R AR
th E 5225963 HERARE A MEHS:1001-411X(2011)04-0091-05

Effects of Different Dietary Carbohydrate Levels on Growth Performance,
Body Composition and Serum Biochemical Indices of Juvenile Hybrid Tilapia
( Oreochromis niloticus ? x O. aureus &)

WU Fan'?, WEN Hua'?, JIANG Ming'?, LIU Wei'?, ZHONG Wei-wei’, TIAN Juan'”
(1 Key Lab of Freshwater Biodiversity Conservation and Utilization , Ministry of Agriculture, Yangtze River Fisheries
Research Institute, Chinese Academy of Fishery Sciences, Wuhan 430223, China;
2 Freshwater Fishery Research Center,Chinese Academy of Fishery Sciences, Wuxi 214081, China;
3 Fishery College, Huazhong Agricultural University, Wuhan 430070, China)

Abstract ; Total 450 juvenile hybrid tilapia ( Oreochromis niloticus @ x O. aureus &) [av. Wt. (2.79 =
0.28) g]were randomly distributed into 5 groups for 10 weeks. Five iso-lipidic (7% crude lipid) diets
were formulated containing five carbohydrate (CBH) levels:20% ,27% ,34% ,41% and 48% , whereas
protein levels were 48% ,41% ,34% ,27% and 20% respectively. The mass gain rates( MGR) and spe-
cific growth rates(SGR) of 41% group were significantly higher than those of 20% ,27% and 48% group
(P <0.05). The feed conversion rates ( FCR) of 34% group were the lowest, significantly lower than
those of 20% and 48% group (P <0.05). The hepatopancreas somatic index ( HSI) and viscerosomatic
index (VSI) of 41% and 48% group were significantly higher than the other three groups(P <0.05).

Crude protein content in whole-body and liver of fish decreased with the increasing dietary CBH levels,
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while body and liver lipid showed converse trend. The cholesterol (CHO) , triglyceride (TG) and low den-
sity lipoprotein cholesterol ( LDL-C)reached to the peak with dietary CBH level at 48% ,while high den-

sity lipoprotein cholesterol ( HDL-C) showed converse trend. The highest activities of aspartate aminotrans-

ferase (AST) and alanine aminotransferase ( ALT) were observed in 48% group. The results indicated that

CBH could spare some protein in the dietary of juvenile hybrid tilapia; the optimal dietary CBH level was
34% ~41% ; the high dietary CBH level (48% ) significantly improved the CHO and TG and damaged

liver function of fish.

Key words : hybrid tilapia ( Oreochromis niloticus @ X O. aureus & ) ; carbohydrate; growth; serum bio-

chemical indices

B KAL) 2t 2 ek v 2 H BRI B RE )
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bl ol H A K ARG DK DURRAIE R 39 AR
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PRESZIE | LAZE 58K Ak G Pk 8 5 Y 7 2908 .
B TE R B % ARt ek rh ok A6 A W i G BT R
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1.1 REAsEMNEFRELE

RIS e B A E R Y T T2 M
R, 50 02 P B R 2 6, 8 AR e 45
R EDRL RGBT a6 25 I 24 b, I AR AL o
S ML 3AEL, BAER 30 B, TR
H(2.79+0.28) ¢, MFFEF 15 M EHAE 1 m, KK 35
em PYBEESEFHEFRAEEL B, AUR R WSS A 7K 5 i)
IKEIR AR AR K, oK 52 0.6 L/min. F#5H
REGHEAT 10 J&, AERFEE 3 1 (900,13 :00 Fi116:00) ,
TR B e I E] 4 2 BRI BT 1 IR, I Bt i

M. BRI I A] A K IR e SRR AT
oA L. R A2 <, I BT 5. 0 mg/L, 7K
H(27.1+2.6)%C.
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DA 2 R A Ry B U o v RN K (BT
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5 HERR I KFimRE, SEARA LR 1.1 ~5 4/
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48% ,Xif N B B F S AT 43500 48% 41% 34% |
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PR, THA T R R A KR R R R A 4
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FRE AR = [InCRWETE) - In(RIE1AR
i) | /fEFREE] x 100%
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AR FE = A o/ AR T B < 1009
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PRAFFIEAE &, T 00 H S F2 4. RRETHR 5
Fe A T 40 08 R4y BEET S L S R Ak
FHR R, & M3 , PR A7 F - 40 C oK%, 1 F
AEACFEBR Y53BT Pl I A4 R A Y K 43R
105 °C1E i T4 2R F v DU 2 5 RELAR T R F R [Q A 41
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Tab.1 Formulation and proximate analysis of experimental diets
TR AL 7 W3 B He il 9% PR w/ %
e N . N A Wi AR THLER \ .
W W I K \ : il BT T A
Kopsg A DR RAR Ry g ey gugyo <7 ER RN TG
20 49.20 10.00 26.70 3.50 3.50 0.25 1.85 1.00 4.00 11.45 48.09 7.35 20.43
27 40.40 10.00 34.50 3.50 3.50 0.25 2.85 1.00 4.00 11.10 40.95 7.19 26.55
34 31.60 10.00 42.30 3.50 3.50 0.25 3.85 1.00 4.00 11.13 34.18 7.15 33.78
41 22.80 10.00 50.10 3.50 3.50 0.25 4.85 1.00 4.00 11.28 27.21 7.21 40.56
43 14.00 10.00 57.90 3.50 3.50 0.25 5.85 1.00 4.00 11.24 20.37 7.12 438.02
1) ARHE SRR [ 5] Bl 2 A 0 TR AH o RAL AT
14 BEsgit RDRFLIT S I3 2. 2234 10 JRIB HEF iR a0, 5 401

IRIRZE R % £ #5122 380K, Duncan’s 2
Feis M gt SR i 22 3 B 2 T Geit i 1Y
K STATISTICAG. 0 #0F, i 7K M P <0. 05.

2 HR

2.1 fARHAKUEUKENRETFEHEEK
AT AR
TR KA 5 1K P B e % AR i 4 £ A K

We B AE M 4y fa i G O EOR 7E 911.55% ~
1 207. 71% Z 18], 34% F 41% 25 i 438 i 2 4%
A RR B E R T HAMAA L (P <0.05) ,3X P4 1] G i
FE25(P>0.05). FERHRK AP KT 16
R B SRS THE S L 34% A%, FA HL AN
WEAAR L5 T 3, 41% F1 489% 4 . 3 5 T 3 41
(P<0.05). BUERSHRIICE 2R (P >0.05).

®2 EARBKUEYKERRET S £ KERR Arm
Tab.2 Effect of dietary carbohydrate levels on growth and feed utilization of juvenile hybrid tilapia

_

. ﬂ; ﬁfﬁ/% WERRR . KRR BRERG  BEEkee  WREN WEve  BEbe R
20 2.97 +0.48a 29.91 +3.88a 911.55 £36.62a 3.31+0.05a  1.67 £0.08h 2.39 +0.09a 9.00 +0.42a 96.67 +3.33a
27 2.58 +0.10a 30.32£2.02a  1075.60 £39.65b 3.52+0.05h  1.49 +0.04a 2.22 +0.18a 9.23 +0.48a 08.89 +1.92a
34 2.71 +0.35a 34.29 +£3.43ab 1168.11 £40.80c¢ 3.63 +0.05h¢ 1.43 +0.05a 2.46 +0.19a 9.17 +0.6la 97.78 +3.85a
41 2.87 +0.13a 37.51 £2.80b 1207.71 £56.31c 3.67£0.06c  1.50 +0.09a 2.88+0.27h  10.61 £0.34b 08.89 +1.92a
48 2.82+0.17a 28.73 +1.72a 018.28 +30.05a 3.31+0.04a  2.01 £0.07¢ 3.69 +0.24c 11.40 £0.52b 98.89 +1.92a

D) EAPHRIEAFHM 47 ELE RIIKES A AR NEFHEEEFEFARREE(P>0.05,Duncan’s % ).

AR E WK FXRET L &M
eal:opA
2 W e B AR AR o IR 3. B R
WKL G YK TS, 4 oK ok & 2 F B
R S 5 5 TR IR & B B35 BT 419 A
48% MR i & A S B R FE R T AL 3 41, &M

2.2

FRE T & B B E T HA 3 4H(P <0.05) . JFHEK S
HRAHEITT R ELER(P>0.05)  FIEHE R & &
Bili 5 B 7K AL 07K T s I R A, 41 % 1 48% 41 &
LT 20% F127% 4 (P <0.05) , JFFIEALAE D5 7
BT B EZER (P >0.05) . AT R K 5
TEAHM TR EZES(P>0.05).

®3 EARBOKUAEYKENREFT IS EEHRSHRME

Tab.3 Effect of dietary carbohydrate levels on carcase composition of juvenile hybrid tilapia

TEHOK Wi/ % Wi/ %
BT/ % Koy HEH HUBR M HUK 3 Koy HEH HUBRI MUKy
20 69.96 £1.24c 17.17£0.73b 9.20 £0.76a 3.48 £0.12a 65.09 +0.83a 11.54 £0.47¢ 10.84 £0.44a 1.17 £0.03a
27 68.64 £0.15b 16.96 £0.27h 10.38 £0.16b 3.47 £0.10a 64.06 +1.40a 11.34 £0.26¢ 11.35£0.93a 1.18 £0.03a
34 68.11 £0.46ab 17.00 £0.39h 10.60 £0.72b 3.42+0.23a 64.96 +1.30a 10.74 £0.60bc 10.69 £0.98a 1.21 £0.03a
41 67.15+0.44a 15.90 £0.4la 11.99 £0.20c 3.25+0.13a 65.70 +2.06a 10.40 +0.68b 11.70 £0.46a 1.20 £0.07a
48 67.32£0.40a 15.52 £0.4la 11.62£0.38¢ 3.50+0.15a 63.21 +0.40a 8.39+0.31a 11.74£1.09a 1.17 £0.0la

DAFHENFHML A EE RANEEE LA —MRNEFEERTEFREZ(P>0.05,Duncan’s ).

AR R S WK EXEE T 4 & iF
E BRI
HH 2% 4 AL, Sk K16 A 0 KSF N 20% Tt
1= 2] 48 % B, L3 HIH [ EE (CHO) , =B H il (TG)

2.3

F R B2 N 25 B [ B ( LDL-C) & & ) 90t 35 F
L, 48% i, W m T HA 4 4(P<0.05). &%
£ JRFE 11 IH [ % ( HDL-C ) & & A8kt $E Al I
Wil B K AL W K T T AR, 48 % 41 e KT
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HA4x4 H(P<0.05).
M35 TP A L G ( AST) FIAS NG i ( ALT) 1Y
T PEBEE TR R K AL SRS B T SRR S T

kKA S YK 20% | TH3 419% IE, AST Fil ALT
EPE L2 FFE(P <0.05) , 4 KALS Pk k3
48% IF, AST Il ALT 154 i &5 10 4 41(P <0.05).

F4 EARBOKULAEYKEIRR T k4 & I iEE LR

Tab.4 Effect of dietary carbohydrate levels on serum biochemical indices of juvenile hybrid tilapia

TR K ¢/(mmol - L") BEREE/ (U - L7Y)
& WK/ % CHO TG HDL-C LDL-C AST ALT
20 4.59 £0.25a 3.39 +0.38a 1.58 £0.21d 0.52+0.05a  638.67+27.30c  72.00 +3.61b
27 4.72 £0.13a 3.55 +0.46a 1.78 £0.16d 0.73 +0.11ab  623.33£21.08¢  61.33 +3.79a
34 6.14 +0.16b 3.37 +0.48a 1.24 £0.11bc ~ 0.79 +0.05b  536.33 £36.35b  51.00 +5.29a
41 5.69 +0.26b 5.83 +0.23b 1.12 £0.12b 1.08 +0.15c  443.67 £26.39a  52.67 +5.69a
48 9.56 +0.34c  10.22 £1.07c 0.78 +0.11a 1.61 £0.19d  844.00 +38.74d  92.67 +8.62c

DEAPHRIEAFHME 7L RAKESAA—NMERNEFHERTEZFAREZE(P>0.05,Duncan’s % ).
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T 40% IR AR H BT
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RETRR KA A 1 T LA AR 40 B 1 o, e 31 4y 29 2

PSR A

JHFEECE T PR 2 8 FR RS i 2 o
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ZHEIE A BT RIS 41 % I 48%
LA A L AR AR Lo 3500 T HoAR 3 41, B B i
KA B W) K3 A RT RE S ST Y oK.
3.2 fARERKULEWMKENEES E&E L&A

sz Al

AW FERR IR 2K A5 ) KX R g K
oy KA LK o3 3 i X T 2 5 T A 7
e AR RS D B AR K AL
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) A An MU )RR 1 o 0 S A B
BHE A BUKT 5 @AM E A & BAAEEMAC X5
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AIBTFE A R 2R . AT 5T 45 2R s 2 oL I 3% =
BEHE B KA W) K F T i 2 T, BFIEEALR
Fr A TR B RE R I 22 S X 5 X A
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WITE—EFRRE b AT LA AL BT S
3.3 fAMEBKELEMKENRRT ALY EINTE

A LIEIREI R

oK AL G WA 5 R AR Z TR A e 3 DIy
HR AR TENEACHI R RE b | WE IR A 0 DN TR PR A AT 4R
ST SR EAL IR A i S BRI A, 1T L CHO
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YRk KA PR 20% T3] 41% B, 401
fIMYE AST A ALT 361 .35 TR, X n] gE T 2R 27 3]
TR K2, AST Fl ALT FE S 5%
FERR ) SR ANE B, DRk B 1 KT RRAIRET , &
FERARA QISR L Vol N D T s B T 2 i T A R R AR
TES AR A DA ARESE TR 48% It 1LY AST Al
ALT IR PRS2 3 T, X Ud B &)y £ 1) JIF T
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