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1.14% 1.44% %1 1.73% th 6 # 2 G 4 46 (32.09% 1 7%& & 7 ,15.82 kl/g % &) i £, L4
W E(66.76 £2.29)g T EF & A E R L, BEALRARERINEL, FNMEEAMH
KRERE DR, ABRANENFBRAR, BRENBEHRI A, FAEBEH60d, £RE
A AR EAREENH A, FEAWHEL(WGR) 552 £ KE(SGR) AR &g xE
(PER) HH & B NME(PDR) Y ERA L LA E THWES , AR RAK(FCR) ZAET R )E
EAMBEYE, HEEA®KR S E N 1.14% if WGR SGR PER ¥ 3 2| & K (2 4] % 361.91% .
2.73%/d#12.53% ) ,FCR ik Z| & & (% 1.23) ,PDR M £ E A B A F A 1.44% w1k 2 &% &
(47.22% ), MEAHEARGENE W, PFE e AL ERLEAEBNETRELANE
o EHEENETARNEM;EANEARSCENE M, ZEENAMEARELLEAR
THRNEAES TeamlAMEFEAASEREN TS, EoaEl 2875
MFEWAS AAWNEEZRATRE NAFTLHEAR LARMRAREGEZRFTRE, B
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GENO030%H, FEa AN TETINEARAKTRLHL.13%~1.16% , 5 7 B & a8 W
3.52%~3.61% ,
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M. saxatilis ) (R 202U 5T LR 1 T 4, 38 5 A
RERE T M Ak AR A R B = i), & S B R 1
SRR A AL R AR 51 3h W wsGR L2k
U 5% BT DR R BT R R HE R S I A, B
JE SHEF IR LF 44k . Cowey % KL, 1
PSR = R 7 1 R S N
( Oncorhynchus mykiss) H 30 & 69 B N B, fi 58
Je % 4kt ( Oreochromis niloticus x O. aureus) ] 4
KW sz s ma o Nk, R4 R b 7 E
HEARA B R AR RTHE,

T & % JE 1 (GIFT, Oreochromis niloticus ) J&
KA FE it s fE Fi R 5 DNA U1 47 R BE#5 H 1
W IR T S S 2 S VA - =TI A=A
BAEVERERE SF LA B B AR SR T R &
B AR, AR DL W B AR O R
TR A 6] 2R R K P 6w 2 AR A K T R
T 238 S AR 808 52 ), B R 5 3 HE IR A
FE AL AE B 5 3 & 2 AR X A MR
Skt T E 2 R DR AR AR A N S A R
PR C T 4 AR B AR A

Rk

L1 EBREH

S DR B e 5 46 B R
A 0 I BLIE 5 T2 4 52 B0 b 49 O £
WOAERE, SR 12 1 1, G BRI 4 9 07
SNy 20.63% ) g B4 F U 54 B O
ARERILA MRS M EESE " Wk, B
SRR R CF- 80 KPR 51, 34k 0
0 1 A 1 1 DL A R L
Ao TR R R R SRR (3 1) i
g AL, S Bl 5L 5 9 0.0, 3%
0.6% .0.9% .1.2% F1 1.5% 1) DL-#K & IR , [F] i
T DR P L R 10 7 Rt B 0. 3% (9K F i
W VR R KT BT 6 B R CRLE
(18 32.00% ) S E (R A 15.86 KI/g) f
SRR IARY . IR 8 W 80 H O, B R IR
5150 AL RFTE G KR 555
T A LA R R, B A TR T - 20 T4
1o CWSE 6 R I0 (DR o B R 10t 5 U
M 0.26% .0.55% .0.85% 1. 14% 1. 44% F0I
1.73% , o G R 8 R 09 R SR 4 08
0.81% . 1. 71% , 2. 65% , 3. 55% . 4. 49% #n

5.39% . TR R IERRA I FE 2.

x1 BEMANBRAREIEERBS (RTEM, %)
Tab.1 Composition and nutrient level of

foundation diets( air-dry basis)

JERL /%
ingredient content

fa 4 fish meal 8.00
HH it gelatin 5.00
642 1 peanut meal 15.00
HHEBIEAY' amino acid mixture 13.50
JINFEAE K wheat powder 18.50
a-JEH a-starch 20.00
K& soybean oil 5.00
F AL JHBK choline chloride 0.50
5 4 WIR #H compound Premix 1.00
Wi — 255 Ca(H,PO, ), 2.00
Tl i £F 4 & microcrystalline cellulose 10. 00
L-H %k L-glycine 1.50
41t total 100. 00
EHERD (% T R) proximate analysis( dry matter)

% Z f® methionine 0.26
JK 43 moisture 10.34
HLEE [ 5T crude protein 32.09
MM crude lipid 6.15
JK 43 ash 3.52
JEfiE/(kJ/g) total energy 15.86

TE 1 ZIEROIR A W 4 252, 5 A TR B b & T 5o i 2
it g A 2 A L2 000 TU, 422 % C,300 mg, 42k % D,y ,2 000 TU, 4
% E,100 mg, 454 % K, ,10 mg, 4E/E % B, ,5 mg, 44 % B,,
10 mg, JEFLEZ,100 mg,{Z R 45,40 mg, 4i/E & B, ,10 mg, 4i 4= R
B,,,0.02 mg,/E¥ & ,1 mg, Mf&,5 mg, JLEE, 100 mg, FeSO, -
7H,0,600 mg, CuSO, - 5H, O, 15 mg, MnSO, - H,0, 80 mg,
ZnSO, - 7H,0,300 mg KI(1% ) ,60 mg,Na,SeO, - SH,0(1% ),
60 mg,CoCl, - 6H,0(1% ),7 mg

Notes:1. The compound premix provides vitamin and mineral for a
kilogram of diets: vitamin A,2 000 IU, vitamin C,300 mg, vitamin
D, ,2 000 IU,vitamin E, 100 mg, vitamin K;,10 mg, vitamin B, ,5
mg, vitamin B,, 10 mg; nicotinic acid, 100 mg, Calcium
Pantothenate,40 mg, vitamin B4, 10 mg, vitamin B,,0. 02 mg,
Biotin,1 mg,folic acid,5 mg, inositol, 100 mg,FeSO, - 7H, 0,600
mg,CuSO, - 5H,0,15 mg,MnSO, - H,0,80 mg,ZnSO, - 7H,0,
300 mg,KI(1% ) ,60 mg,NaSeO, + 5H,0(1% ),60 mg,CoCl, -
6H,0(1% ),7 mg

1.2 IWaRAFERE

S I AR 0 B T R Y, 1A
H(66.76 +2.29)eg, W )JGHH 3% ~5% &
KT G AR IR, R IR 97 7 do 52
55 TF UG H , X FE AT 24 h YLk AR B 2k B
HE TR 9 % E 1 450 B, BEHLEE A 18 DS
KR (150 cm x 100 cm x 50 cm) H, Ff Bl WL 43
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W6 AL R 3 A AL 25 B, i REUK— IR, B UK B FRATK IR R 173, 8¢

MR 6 A [ HE = FR/K - i S e 1R k) . A R AR SR
R T Y 3% ~ 5% 15 0RFADRE (AR 46 52 56 £ Y 4%
B D0 SIS R BER D0 K i ] B R R ) |
K 8:00,13:00,16:00 #% H45 — W 75 9 1]

5 FH /K RIS 1 R K, B H I KR K R
S A H BB AT O RIE TR A K R 4 R
25 ~28 C A E T 6.0 mg/L,pH Jy 7.0 ~7.5,
FrGE I} E] 60 d.

®2 EMARPEERARST(% THER)

Tab.2 Analyzed amino acid composition of the basal diets(dry matter)

LR Ay - B - 464 H BAERIES 32% WA Z B R A X HE il e
amino acid provided by provided by Amount in 32 g AA in basal diet
fish meal-gelatin-gelatin AA mixture muscle protein (measured value)
25 A g valine 0.68 0.64 1.32 1.43
{4, % ig tryptophane 0.15 0.24 0.39 ND
J1 % R threonine 0.50 0.94 1.44 1.46
K% FR phenylalanine 0.73 0.58 1.31 1.32
7 % iR methionine 0.26 0.00 1.04 0.26
¥ & iR argnine 1.42 0.50 1.92 2.06
ffi & R lysine 0.80 1.93 2.73 2.72
A histidine 0.38 0.37 0.74 0.88
5L R leucine 1.05 1.62 2.67 2.70
2SR isoleucine 0.55 0.91 1.46 1.47
H4%&® glycine 1.85 0.00 1.85 3.35
N2 [® alanine 1.07 0.86 1.94 1.95
22 Z R serine 0.66 0.62 1.28 1.29
W& 2 cystine 0.15 0.15 0.30 0.30
AR glutamic acid 2.98 2.14 5.12 5.15
it & IR tyrosine 0.50 0.52 1.02 1.03
fifi 2 iz proline 1.16 0.00 1.08 1.16
KA R aspartic acid 1.47 1.67 3.14 3.17

W TR A K
Notes ; tryptophane was not detected
1.3 #HmXE

T A S 5 FF AR i B AL A B 10 2 F - 80 C
FRAE TR B AT o 256 T B R G AR —
RAFE 24 h, SCI S5 )5 54 SE 50 21 P B AL E 10
R, L 5 RSl F -80 C MRfE, H Fik
WM. 1ok 5 RS 5 50 mg/L 1) MS-
222 P IRRR I, 00 AR 0 A R K S FE UK B A
FIIE 2B N IR R, 4 C 104 1 2R B AR K
P, SR 5 PR AR T RS B R A J U R0 P
M . HUZR B AL T - 80 C R IRAE,

FH T H 41 B o
1.4 3$BHRME
A K IAR OGN R B 0 2 4 B i AR S

% £ Y 3 H Z ( weight gain rate, WGR) $FE 4K
# ( specific growth rate, SGR) . & 9 & & &
( protein efficiency rate, PER) . & [ it i1 X 2

(protein deposition rate, PDR) | 7] Bl & % ( feed
conversion ratio, FCR) . i® % & ( condition factor,
CF) JIF #& [t ( hepatosomatic index, HST) | JJi 14 [t
( viscerosomatic index, VSI) , & ¥ 4t i1 08 52 56 4
FET UL 1T 58 L% 2R (survival rate, SR) , iF5 24
AUF

WER(WGR,% ) = (W, -W,) x100/W,;

FEEKZE(SGR,%/d) = (LaW, - LnW,)
x 100/1;

HHE PR (PER, % ) = (W, - W,)/F x P;

FEEEIIFR(PDR,% ) =100 x (W, x P, -
W, xP,)/F xP

R R B (FCR) =F/ (W, -W,);

BEWERE (CF,% ) =100 x W/L?

RS (HST, % ) =100 x W,/ W;
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WEARFSEL( VST, % ) =100 x W /W;

WIE R (SR, % ) =N, x100/N, ,
Kb, W, AEm Ay ik (g); W, HSLk
KRR () ;W R IRIR & (g) s F ik
A B (g) 5 Py 4 S5 50 fa ) b 1A 2 1 T % o+
(% );P, WERBARKEAR S (% );P N
TR LR BT & B (% ) st IR KA (d) s W,
At RIFRE R (g) W, RN (g) . L
FEA (em) s Ny SRy SEIG T GG B £ 1 R B N, SR S5
5 25 SR £ 1 R A

R o R R TR T k| 5
g f0 4 fh K 43 LA B ORI T LK 3 R0 RE A
SES I AOAC 7L o K43 R 105 C T
3 5 fH AR 1 R R L EC 8 R0 s FLIR 1D R &
FCPR I 5 Ko R F Sy i 550 C Ry Be ik s 1kt
R A AR T (WGR-L, R ) I 5E 5 9256 £
JULPR) B il ) e} v 220 R & 12 H 7 835 - 50 Al
GHEIR 43 BT AL A
1.5 HiEfEAE

SR LAY £ BRfE 22 (mean £ SD) £
7, % JH SPSS Statistics 17. 0 ¢ it %k 4 7 One-
Way ANOVA 47 J5 2250 07, #5 41 1) 25 53 1 3%, 7F
JH Duncan [Ri#fT 2 H LK, 5 WE KT R P <
0.05, 8 i A e PE [0 05 43 Br , FH =k ity 2 A5 780 %
% k44 ) WGR .SGR ,PER . PDR .FCR 5 /il ¥} %

B RRAETE o
2 45

2.1 ESBRAKFENTIEEERKMEEMERA A
BBy

Tt B R /KT g IR R e 2 A A AR Rk
BRI RN R I 28 (3R 3) o Bifi il 28 20 R 7K - 19 T
w, AR B R (WGR) | R E A KR
(SGR) | % H Jii 8% % ( PER) Fl & [ 5T JT B
(PDR) ¥ e Tt 5 R A2 fb #a % . H WGR SGR
TEMRHE SR K -2 1. 14% (o )RR 13 o Y
3.55% ) W} ik B e K, B 5 R A R K P
0.85% J 1. 44% W)L 2H 22 5% A& A (P >
0.05), 5HAKLHAEF L E (P <0.05),[H
i} PER \PDR 3 /& 1) B} 25 & K-y 1. 14% (5
TRHE AR 3.55% ) Bk 5l ok, 5 H A%
FHG2H 2% v W (P <0.05) ,H Y fa] kL 2 R K
P 1.14% J5 , % 9250 41 PER (PDR i 22 5 3
AN (P>0.05); % E M 19 1A B R % (FCR) N
Bt Rk 2 R K T 1 T e R S RS T AR A
P, HAERH R BRK TR 1. 14% (5 1k B
B 3.55% ) B ik B R AR, H 5 H R4 LKA 2%
S 3 (P <0.05) ; 5255 ] [a) 4 20 52 95 6 /Y BT
FLHIE 2SS (P>0.05),

®3 ERBAEMFEEERKEE AR ARNZME

Tab.3 Effect of dietary methionine levels on the growth performance and

feed utilization of GIFT tilapia n=3
i) R} 2K 2 BR 7K -/ % dietary methionine levels
0.26 0.55 0.85 1.14 1.44 1.73

W1 VK i /g initial body weigh  67.52£0.42  67.55+0.28  67.35+0.13  67.55+0.30  67.53 £0.65  67.62 x0.15
KR AR T /¢ final body weigh 225.44 +2.64% 256.95 £5.41° 306.63 £2.66° 312.01 £4.48° 305.81 £3.35° 263.43 +2.30°
HE R/ % WGR 233.86 +4.43* 280.35 £5.24° 355.30 £7.65° 361.91 £6.38° 352.90 +5.36° 289.60 +4.48"
Begz sl K%/ (% /d) SGR 2.15£0.02°  2.38+0.04> 2.71£0.02°  2.73 £0.02° 2.70£0.01°  2.43 £0.03"
HEHFERHE/% PER 2.18+0.01° 2.24 +0.02° 2.42 £0.11° 2.53+£0.06° 2.52 £0.04°¢ 2.26 £0.02°
EHRIHAE/% PDR 37.99 £1.69% 39.35+1.30° 43.64 £2.96° 44.89 £2.71° 47.22 £1.01° 39.94 £2.11%
Bl & % FCR 1.43 +0.01° 1.39 +0.01° 1.29 £0.04"° 1.23 £0.02° 1.24 +0.02° 1.38 +0.03°
JE /% SR 99.0 +1.00 100 +0. 00 100.0 £0.00 99.0 +1.00 100.0 +0.00 100.0 £0.00

TR AT E AR NS PR T RRZERARFE (P >0.05) , AFR/NG FHRFERZESBE (P <0.05), FEI

Notes:In the same row,values with same small letter superscripts or no letter superscripts mean no significant differences( P >0.05) , different

small letter superscripts mean significant differences( P <0.05). The same as the following

43 %t % 4F (1) WGR .SGR .PER .PDR FCR
5k 2 R K T 24T [ 43 Hr, R B AT Z ]
EUER KRR (E T ~ES), WGR(Y,))
SRR R K (X) B AR Y, =
~183.04X> +413. 11X +128. 81 (R* =0.949 9,

P <0.05) , 2l R 8 &R K F-2 1 13% (5 f g
BER A 3.52% ) W, 39 T AR O K (361.90% ) ;
SGR(Y,) 5 Pk 2 B K1 (X) 19 3K [ 15 77 F&
H:Y, = —0.815X° +1.853X +1.686(R* =0.960 8,
P <0.05) , 4Rt AR K -8 1. 14% (5
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AR 3.55% ) i, R E £ KB R K (2.74% /
d) ;PER(Y,) 5k 2 B2 K~ (X) /) Z W | 5
FFER Y, = —0. 488X + 1. 102 3X + 1. 868 1
(R*=0.8053,P <0.05), 2 fi k} 2 % MR /K - Ky
1. 13% (o5 R F B 3.52% ) B, 2 1 s 00
K (2.49% ) ;PDR(Y,) 5 i B & R K F (X)
B RN R R Y, = —10.531X° +24. 328X +
31.06(R* =0.735 8,P <0.05) , 24/ %} 5 & % /K
Ko 1.16% (b ERHE B 3. 61% ) I, 4
TR B R (45, 11% ) s FCR () 55 ) kL 3 2 1R
K (X)) B R B 5 FE N Y, = 0. 275X -
0.623 9X +1.606 9(R* =0.837,P <0.05) , 4/
BHE Z R K 1. 13% (o 1) B3 B 5 Y
3.52% ) B, Gk R B /N (1.25)

y=-183.04x> + 413.11x + 128.81

380 2=-0.949 9
360 | I

340 1

[95]
[
(=]

300 r

BER%
S

weight gain rate
NN
D
(=)

240 r

KXmax=1.13
220 1

200 - 5 : : : : 5 .
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
PR R R K /%
dietary methionine levels
Bl FHEEWEXRS5ANMNBEEBRKEHNXR
Fig.1 The relationship between weight growth rate

and dietary methionine levels of GIFT tilapia

y=-0.815x*+ 1.853x + 1.686
2.8 R*=0.960 8

2.7 t
2.6
2.5
2.4
23
@22

KK (%/d)
pecific growth rate

2.1

2.0 ¥
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
TRHE R IR AKF /%

dietary methionine levels

2 FHEBEEKEEANEERKTENXER
Fig.2 The relationship between specific growth rate

and dietary methionine levels of GIFT tilapia

»=-0.488x" +1.1023x + 1.8681

261 R=08053
i
24}

3
221, :
20}

1.8+

HEBE | %
protein efficiency rate

1.6 f KXmax=1.13

4 ...
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
BRI R AR KT/ %

dietary methionine levels
E3 FHEaEORAXES5HAMEERKTENXE

Fig.3 The relationship between protein efficiency rate

and dietary methionine levels of GIFT tilapia

50
y=-10.531x> + 24.328x + 31.06
48 R*=0.7358

46}
44}
42}

BTG /%
protein deposition rate

Knax=1.16

3 L L n L L L n n
0.20 0.40 0.60 0.80 1.00 1.20 1.40 1.60 1.80
TR R R K /%
dietary methionine levels
B4 FEEEEARNRESARETBRAKTNXER
Fig.4 The relationship between protein deposition rate

and dietary methionine levels of GIFT tilapia

»=0.275x*=0.623 9x + 1.606 9
145} R*=0.837

—_ =
W L
S & oS

1.25}

Tkl R %L
feed conversion ratio

—_
393
(=]

KXmax=1.13

/

1.10 e N SRS
0.20 0.40 0.60 0.80 1.00 120 1.40 1.60 1.80
TRMEEIRIKT / %

dietary methionine levels

LIS}

5 FHRaANRYEANESERKTENXR
Fig.5 The relationship between feed conversion ratio

and dietary methionine levels of GIFT tilapia
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2.2 EBRBAKTNFTIEERIEIERIRIT

JIEL 5 2 it A Ao R K 19 T e G R AR A
(P >0.05) , JiF- A Lo A HE (A< b JU) B 1 ) 2 20 1R K
A T e B AR RSB R R TR (P < 0.05)
(F24) . S50 % R Y AR A 1R R 20 BR /K F-
90.85% (i AR HRAY 2. 65% ) I fe /), bR 5

ERMRAKT N 1. 14% () 525 4 22 7 A 8 % 4
(P>0.05), 5 HRAKLWMA2ERRF (P <
0.05) ; R Lb W AE fal b SR 2 BR K- 1. 14% (1
TR E F R 3.55% ) B/, B 5 8 & R K 7
J90.85% Al 1. 14% 1 52 3 4 25 R 335 4h (P >
0.05) , 5HAKLBRHAZEREH(P<0.05),

®4 BEBRKFNFTFEEREERHZM

Tab.4 Effect of dietary methionine levels on body index of GIFT tilapia n=3
i H Tk E R K-/ % dietary methionine levels
items 0.26 0.55 0.85 1.14 1.44 1.73
AE 3 BE CF 1.92 £0.05 1.97 £0.08 1.95 +0.01 1.98 £0.06 2.14 £0.22 1.96 +0.05
JIFfA& /% HSI 3.02+0.07¢ 2.63 +0.28° 2.07 £0.07* 2.13 £0.08™ 2.3520.04° 2.75+0.17°¢
WEMA /% VST 11.40 0.22° 10.23 +£0.23°¢ 9.56 £0.18® 9.31 £0.09* 9.48 +0.11° 9.82+0.19°

2.3 EEBAKTEXNFTIEEMENS BRI

Wit 3 2 R K 1 T g, 2 AR AR 4 A IS
SIETH G B, R W T AR E L A B, BoAE
1.14% K- 4 (of B8 1 RS 3. 55% ) ik 31 i
w L AR 2 B (P <0.05) s LA
JIi 107 D) 2 S T v A AR E Y AR A, H R R R
BRI 1. 14% I, 25 9250 20 0 % 22 5% (P >
0.05) ,HZ i 3 = T HAMAKF/NT 0.85% 1

B L5 LA AL OO 2 R K
TG 5 Fe TR WEI S f %, ELAE 1. 14% K P 41
o R LT RO 3.55% ) s , B '3 8 A K
J0.85% I 1. 44% 11550412 5246 6. 51 (P >
0.05) 5 3iA 4 S22 % 5 B (P <0.05) 1 &
AR 11T, 4 0 B ALA o 607K 53 K 43 0 7
B % % 5 (P >0.05) (K5).

RS EBEABKFEXNFIFEEaLERAAARK N

Tab.5 Effect of dietary methionine levels on body and muscle composition of GIFT tilapia n=3
i H 5k 4 R /K F-/ % dietary methionine levels
items 0.26 0.55 0.85 1.14 1.44 1.73

4> i whole fish

7K 4y moisture 72.67 £0.40  72.44 +£0.44
#MLE [ crude protein 16.90 +0.61 17.13 £0.37
HLAE WS crude lipid 6.87 +£0.05° 6.93 £0.23®
JK 4y ash 3.05 £0.36 3.24 +0.08
LA muscle

/K4y moisture 77.88 +0.51 77.45 +0.29
HLE [ i crude protein 17.46 £0.17*  18.01 +0.71%
HLIE W crude lipid 2.29 +0.01° 2.54 £0.08"
JK 4y ash 2.15£0.19 1.95£0.13

72.29 £0.27 72.47 £0.29

17.24 £0.51 17.21 £0.78

72.25 £0.29 72.52 £0.17
17.42 £0.49 17.24 £0.57

.22 +0.19° 7.56 £0.15°¢ 7.23 +0.26° 7.13 +0.02°

.99 +0.27 76.96 +0.74 77.02 £0.49 77.14 £0.40
48 £0.12°  19.15£0.15°  18.94 +0.77>  18.05 £0.69%

.75 +0.06° 3.01 £0.17¢ 2.86 +0.15% 2.81 £0.02

24 BEEBAINFTFLENNIERSEN
AL

T ek A R K - X AL A A TR L 22 TR b
FRIC . H W (P >0.05)  fHXFH A 45 Bl 2l 2
M E A WA (P <0.05) o Bl B} 3 2 IR
KB TR, 2 AR RL A R B 2 2 R 22 24 R A b

FIRAM H AR = B ) 2 i LA T B R B
i (SEAA) WL R B i (STAA) B 2 % 1
FHE FREMBEH (R 6) . HITERBHE 2R KT
H 1 14% (PR BT 3. 55% ) I 3k 31 e K
B, 5FRAMRAKTN0.26% B (X4 25 5
#(P<0.05),
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Tab.6 Effect of dietary methionine levels on amino acid composition ( dry matter) of GIFT tilapia n=3
AR T ¥} S R 7K -/ % dietary methionine levels
amino acid 0.26 0.55 0.85 1.14 1.44 1.73
%% % valine 3.91 £0.04° 4.02+0.05"  4.06+0.05®  4.08+0.11"  4.0420.05®  4.01=0.06"
Jr & % threonine 3.66 £0.04° 3.71 £0.02%  3.75+0.04" 3.80 £0.01° 3.74 £0.01%  3.72+0.02"
%N ZA M phenylalanine 3.32 £0.02° 3.36 £0.02*  3.37+0.01" 3.42 £0.04° 3.35+£0.02%"  3.34+0.01"
7 % M methionine 2.39 +0.06° 2.46 £0.07™  2.51 +0.05™ 2.55+0.02° 2.49 £0.03%™  2.42+0.06™
K& iR argnine 5.16 £0.06" 5.22+0.01"  5.28+0.03" 5.35+0.06° 5.30£0.09®  5.18 +0.04°
iR lysine 7.36 +0.05° 7.52£0.02%®  7.53+0.03" 7.59 £0.11° 7.49 £0.09%™  7.42 +0.04"
21 %% histidine 1.96 +0.05 2.01 £0.03 2.02+0.02 2.07 0. 04 1.97 +0.03 1.96 +0.02
LR leucine 6.71 £0.12° 6.87+0.03®  6.95+0.03" 7.01 £0.09° 6.88+0.10"  6.81+0.07"
S22 4R isoleucine 3.86 £0.02° 3.96+0.01"  3.97 +0.06" 4.03 £0.04° 3.99 +0.03° 3.90+£0.01%
H& R glycine 5.84 +0.02° 5.87 0. 04° 6.13 +0.03° 6.16 +0.06" 6.11£0.05° 6.09 +0.03°
N2 alanine 5.72+0.03" 5.73 0. 04° 5.82+0.06° 5.86 +0.08" 5.84 +0.03° 5.83+0.04°
24 %% serine 3.18 £0.01 3.23+0.02 3.24 +0.02 3.25 +0.06 3.23+0.03 3.22+0.05
It % iR cystine 0.78 +0.05 0.77 £0.06 0.81 +0.03 0.82 +0.02 0.80 +0.04 0.76 +0.01
A glutamic acid 12.41 0. 14" 12.73 £0.07* 12.98 +0.13°  13.02+0.17° 12.76 £0.06™ 12.63 £0.12*
B4 42 tyrosine 2.60 +0.06" 2.67+0.05®  2.72+0.02° 2.74 +0.02° 2.6720.04"™  2.6320.03"
I 4% proline 3.20 £0.05° 3.23+0.02"  3.3320.04"™ 3.38 20.06° 3.34 20.04° 3.23 +£0.03™
K45 R aspartic acid 8.40 £0.02° 8.49 £0.06"  8.61 +0.03% 8.69 £0.12° 8.620.10"  8.56 +0.05
SEAA? 38.32£0.11°  39.100.04"™ 39.3520.04°  39.89+0.33% 39.23 £0.16° 38.74 £0.18"
STAA® 80.43 £0.31°  81.79 £0.04"  82.98 £0.17°°  83.79 £0.95% 82.66 +0.23* 81.70 £0.06"

L GRMRBA R 2. AR AR 3. AR R

Notes: 1. tryptophane was not detected ;2. gross of essential amino acid;3.

3 1B
3.1 BEBAEMEEaEKEAMNAAZEN

A1)

AR e /K™ Sl W) B a5 1) — b & i A LR
TESYIHLA P ] LI It AR, 2 S E B &
T, ARG AL P F L, ROk & U R A5 05 1)
B AR dE AR s A S AR . HEEAR S AL
IR T B} b L TR 8 AP, B AR )R A FH 24
I OMC BT R B, AR K TR 1. 19% ~
1.44% (554 86 11 2. 64% ~3.34% ) B} fig 1. &
P& B 728 48 ( Rachycentron canadum) ™ A4 47 B
1 ( Epinephelus coioides)'™ 5t & 58 ( Carassius
auratus  gibelio )'™' . K ¥ fa1 ( Pseudosciaena
crocea) " S IR SE A K R ARG AL R LAY
HE N RS 4l i D-B AR, BB B Bk
WG Je % IE A K U DR R B T AR
R E 4 1 2R R KT AN H B AR K 0
1,30 B8 £ v 1A R Y 2 B BT AR R AR B B O AR
T ARy o AR R R KT B A i
Kl A W E R WoR b b E RS &

B
n

gross of total amino acid

0.30% , AR K 1. 14% (5 15k 3 BT
3.55% ) f A g3 H R R E AR KOR RDEHE A
FRRCRAE [ BT R R B i ok, B A5 RHE R
R KF R 5 1 O MR o6 AR A kel ) A
TS Afr R, H e S R R KA 1. 13% ~ 1. 16%
(i PEHE F BT 3.52% ~ 3. 61% ) I, v] i 35 fig ik
BRI A, 325 AR CR AN B BT R
OIS B S 2R 2 o [ )RE AR BT LS KR
01 3.22% " JEJE K ( Catla catla) 1] 3.6% " |
& W7 B WY 655 ( Labeo rohita) (19 3.23% " AF W #5
(Clarias gariepinus) ] 3. 2% " 3 #i ( Cyprinus
carpio var. Jian) (3. 6% " S A 530 , (H B T A
FIBEE2.79% " SR E R 2.17% AW
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flavescens) [/ 2.5% ~3.0% > 2 355 B R [A] £2 2 X6}
HR R 10 e SR PRS2 3 e S AR S 5 ) )
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TR A 1 R 7 X A T AR R R A
FoB R AR SR b, Y DR R =R
IR, 2 9 f A4 K B B RDRE R B T BE S
TRk R KT N, H A KO R R
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1. 14% (5 5pkHE [ BT 3.55% ) B, oA Kk B
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Effects of dietary methionine levels on the growth performance,
feed utilization and body composition of
GIFT Tilapia( Oreochromis niloticus )

XIANG Xiao', ZHOU Xinghua', LUO Li** , ZHAO Haipeng', WEN Hua’
(1. Key Laboratory of Freshwater Fish Reproduction and Development ,Ministry of Education ,Key Laboratory of Aqucatic Science of
Chongqing , Department of Fisheries in Rongchang Campus ,Southwest University ,Chongqing 402460, China;
2. Department of Fishery Science, College of Animal and Technology of Southwest University ,Chongqing 400715, China;
3. Key Laboratory of Freshwater Ecology and Aquaculture,Yangize River Fisheries Research Institute ,
Chinese Academy of Fishery Sciences, Jingzhou 434000, China)

Abstract; A feeding trial was conducted to evaluate the effects of dietary methionine levels on growth
performance ,body composition of GIFT ( Oreochromis niloticus) [ initial body weight of (66.76 +2.29)¢g].
Six isonitrogenous(32. 09% crude protein) and isoenergetic (17. 82 kJ/g gross energy ) semipurified diets
were formulated with the graded methionine levels (0,0.3% ,0.6% ,0.9% ,1.2% and 1.5% dry diet,
respectively ) ,using gelatin, fishmeal , peanut meal and crystalline amino acids mixtures as the main dietary
protein sources. Amino acid pattern in diet is to simulate the amino acid pattern found in the whole body
protein of GIFT except for methionine. The six trial diets were determined to contain methionine of 0.26% ,
0.55% ,0.85% ,1.14% ,1.44% and 1.73% dry diet, respectively. Each diet was randomly assigned to
triplicate groups of 25 fish and fed to apparent satiation by hand thrice daily(8.:00,13.00 and 16:00) for 60
days. The results showed that the weight gain rate ( WGR) , specific growth rate (SGR) , protein efficiency
ratio (PER ) and protein deposition rate ( PDR ) initially increased with increasing dietary methionine levels, but
then decreased. Conversely , the feed conversation ratio( FCR) first decreased and then increased. The WGR,
SGR,PER were all the highest(361.91% ,2.73% /d and 2.53% respectively ) when the dietary methionine
level was 1.14% . At the same time, the FCR was the lowest(1.23). The PDR was the highest(47.22% )
when the dietary methionine level was 1. 44% . The hepatosomatic index ( HSI) and viscerosomatic index
('VSI) of GIFT first decreased with increasing dietary methionine levels, but then increased ( P <0.05) ,yet
the condition factor( CF)had no significant differences( P >0.05). The tendency of crude protein content in
muscle was similar to WGR and SGR with increasing dietary methionine levels( P <0.05) , while the crude
lipid in muscle first increased with increasing dietary methionine levels and then leveled off. And there were
no significant differences of crude protein in whole body, moisture and the ash in whole body and muscle
(P >0.05). With the increase of dietary methionine level,the histidine,serine and cystine in muscle had no
significant differences( P > 0. 05), at the same time, the all other amino acids contents, gross of essential
amino acid( XEAA) ,gross of total amino acid ( XTAA ) in muscle first decreased, then increased. With the
WGR,SGR,PER ,PDR,FCR as evaluation indicators, quadratic regression analysis showed that the optimum
dietary methionine level of GIFT was 1.13% —-1.16% of diet( dry matter basis)or 3.52% -3.61% dietary
protein with cystine level at 0.30% .
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