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Tab.1 Formulation and proximate composition of the experimental diets ( % ,dry matter)

4131 groups

JEkL  ingredient

1.29 1.71 2.09 2.48 2.88 3.27
£ 4} fish meal 5.00 5.00 5.00 5.00 5.00 5.00
%25 1 casein 15.00 15.00 15.00 15.00 15.00 15.00
HH I gelatin 3.75 3.75 3.75 3.75 3.75 3.75
Sl soybean oil 6.00 6.00 6.00 6.00 6.00 6.00
KEHENG soybean lecithin 1.00 1.00 1.00 1.00 1.00 1.00
FELPRIR AW amino acid premix’ 11.64 11.64 11.64 11.64 11.64 11.64
Z{ALIEBK choline chloride 0.25 0.25 0.25 0.25 0.25 0.25
4t A: & C vitamin C 0.15 0.15 0.15 0.15 0.15 0.15
YA Z TR vitamin premix?® 2.00 2.00 2.00 2.00 2.00 2.00
R — 445 monocalcium phosphate 2.75 2.75 2.75 2.75 2.75 2.75
4 5 TR B mineral premix® 2.00 2.00 2.00 2.00 2.00 2.00
kS dextrin 35.00 35.00 35.00 35.00 35.00 35.00
T AT 45 2 microcystalline cellulose 7.46 7.46 7.46 7.46 7.46 7.46
R ILL4EZE carboxymethylcellulose 5.00 5.00 5.00 5.00 5.00 5.00
A FEMER ethoxyquin 0.50 0.50 0.50 0.50 0.50 0.50
H&Z®L glycine 2.50 2.00 1.50 1.00 0.50 0.00
L-#i & iz $h e £k L-lysine - HCI 0.00 0.50 1.00 1.50 2.00 2.50
A1t total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
JAr M1/ % (dry weight) proximate analysis
HR R lysine 1.29 1.71 2.09 2.48 2.88 3.27
L H crude protein 32.67 33.09 33.13 33.17 32.27 33.81
HLAG T crude lipid 6.59 6.51 6.72 6.64 6.57 6.73
F K5y ash 5.61 5.83 5.59 5.59 5.36 5.49
JELBE gross energy(kJ/g) 18.8 18.8 18.9 18.8 18.9 18.8

1. R IARGHERR (4 100 g k) - 2H24HR 0. 31 g5 Sond iR ,0. 68 g3 584 ,0. 87 g3 BHAR 0. 43 ¢; BN A, 0. 66 g3 /7 24/ ,0.71 g;
SRR ,0.56 g; RARIR,1.46 ¢; 227 IR,0.55 ¢ HAMR,1.37 gs WAL, 1. 25 ¢; MEEIR,0. 14 ¢; BEER,0.27 g WHR,0. 12 g: B &
f,1.11 g,

2. YR R WURBE (BT SR  ZEA 3 A, 900010 44 38 D,25001U; 4 K E,45mg; 4EAE K Ky, 2. 2mg; 4543 B 3. 2mg; 4EAE K B, ,
10. 9mg; 4 K Be ,50mg; 4L 3K By, , 1. 16mg; A5 ,0. Smg; {7 fREE , 10mg; MR, 1. 65mg; HLEE , 150mg;; #HFR ,25mg,

3.5 YA (BTSSR ) - CuSO, - 5H,0, 0.025 g; FeSO, - 7H,0, 0.28 g; ZnSO, - 7H,0, 0.22 g; MnSO, - 4H,0, 0.09g;
Na, SeO; + 5H,0, 0.00045 g; KI, 0.00026 g; CoCl, - 6H,0, 0.001 g,

Notes: 1. Crystalline amino acids ( per 100 gdiet) ; L-histidine, 0. 31 g; L-isoleucine, 0. 68 g; Leucine, 0. 87 g; L-methionine, 0.43 g; L-
phenylalanine, 0.66 g; L-threonine, 0.71 g; L-valine, 0.56 g; L-aspartic acid, 1.46 g; Serine, 0.55 g; glycine, 1.37 g; Alanine, 1.25 g;
L-cystine, 0. 14 g; L-tyrosine, 0.27 g; Tryptophan, 0.12 g; Glutamic acid, 1.11 g.

2. Vitamin premix( per kg diet) ; Vitamin A, 9000IU; Vitamin D, 2500IU; Vitamin E, 45 mg; Vitamin K5, 2.2 mg; Vitamin B,, 3.2 mg;
Vitamin B, , 10.9 mg; Vitamin B¢, 50 mg; Vitamin B, , 1. 16 mg; Biotin, 0.5 mg; Pantothenate, 10 mg; Folic acid, 1.65 mg; Inositol, 150
mg; Niacin acid, 25 mg.

3. Mineral premix( per kg diet) : Cupric sulphatepentahydrate, 0. 025 g; Ferrous sulphateheptahydrate, 0.28 g; Zinc sulphateheptahydrate,
0.22 g; Manganese sulphatetetrahydrate, 0. 09 g; Sodium selenatepentahydrate, 0. 00045 g; Potassium iodide, 0. 00026 g; Cobalt

chloridepentahydrate, 0.001 g.

o K, DAk 5 PR A VI
LRSS IA I P SRR, B R B S 2 P SR A Bt
11 S Bk EI PR A i (026 2) . SRR A e R

ASZIG SR FH P - B0 BE S B0 0, DL AR R A 0.0.5% (1. 0% 1. 5% 2. 0% Fi
W LRI 2 U GO B S 2. 5% RO TR T R R JF DL S B
W 1 0y 32. 67% I My 6. 59% BOSERY 7B 5 A0 RS SR He ), LA 2B £ A0 e
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SrBIN 1.29% 1.71% ,2.09% 2. 48% .2. 88%

50 Hfifi , #% B He s8R 2 ) , /N B AR L L
(SLP-45 7, Hp [ K 7 Bk F 52 e el UL AR A i
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Tab.2 Amino acid composition of the experimental diets( % , dry matter)

CHTF ST -20 CoKEMRAE .

PR, 15% Mg APt 3.75% WRseflt 5% it Al A SRR PR s 33% ik
ﬂ%@& supplied by supplied by supplied by supplied by crystalline it 33% whole
amino acids 15% casein 3.75% gelatin 5% fish meal amino acid premix total body protein

ﬂ\%ﬁ%@ﬁ essential amino acids

%R Lys 1.01 0.11 0.23 * * 2.43
HAMR His 0.33 0.01 0.11 0.31 0.76 0.76
SEAEE R e 0.63 0.05 0.14 0.68 1.49 1.49
EE IR Leu 1.21 0.09 0.23 0.87 2.40 2.40
FE =R Arg 0.43 0.24 0.18 1.16 2.01 2.01
AR Met 0.37 0.02 0.09 0.43 0.90 0.90
KA 2 Phe 0.62 0.06 0.14 0.66 1.47 1.47
FRE PR Thr 0.55 0.05 0.11 0.71 1.41 1.41
HEFR Val 0.78 0.08 0.16 0.56 1.57 1.57
JE 7 5 FE R non-essential amino acids

KA Asp 0.96 0.16 0.27 1.46 2.84 2.84
22 %R Ser 0.70 0.09 0.12 0.55 1.45 1.45
H& R Gly 0.24 0.69 0.19 * 2.50 2.50
NER Ala 0.43 0.27 0.20 1.25 2.14 2.14
2R Cys 0.03 0.00 0.02 0.14 0.19 0.19
B &R Tyr 0.68 0.02 0.10 0.27 1.07 1.07
A AR Glu 2.79 0.32 0.42 1.11 4.64 4.64

T 7 (BRI e R, B R )

Note: *

1.2 FEXK

S AR P KR AR B 5 e IR K L B
FEHL P SR R AR AL | 5 E ST U0 A 1 Sk Hb K e
JE (A% :60 m x 30 m) FEAT, WIE-F-HKHE 2.5
m AN ] RIAR A Sk 677 53 S0l 1A 4T B S 0, FH G R
AR O 2R & i 1.29% ) BRI 7 d )5, 43
IV BT T2E BRI RS — 350 AR Jo fde o 1 41 3k By 324 J8
(HEHME T :52.49 £0.18 ¢/, HiA% 11 :101. 85 =
1.85 g/J&) , 7 BIBEAL S 1L 6 20, Horb 1. 29% i 2
fR kg X BE A, 1. 7T1% 2. 09% 2. 48% 2. 88% .
3.27% Rsdl, M3 ANER , BN ER 18 &
1, 50 R T 18 A A (S T :1 mx1 mx1
m, BAE .2 mx 1 om x 1 m) e, S A5 K
I 5 A5.(8:00,12:00 F1 16:00) 43 M 28 Fe WA £,
FEARE A A R A R 0 Y T B R
SEIG A KRR BE 27 ~30 °C L4 >5.0 mg/L,
A <0.05 mg/L,pH7.2 ~7.8,
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is variable; Tryptophan could not be detected after acid hydrolysis.

1.3 HmR&EAZE
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CHMe BAMFEHE3 By, -20 TR
17, T E 2R A
1.4 #HmNEFE
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6.25) FYLIGE A&k, UG I &R IR 3 2, ek
FESAE R oAb 5 5 35 560 °C R4 7k D
FE KT o
1.4.3 IR bR B L35 Ui 25 2 SRl
BN AN (ALT) AR (AST) (4R
H(ALB) . & 1 (TP) Bk & H (GLB) MR &R
(Urea ) 55 Il 7 A6 A6 48 A5 IR YN 6 5 BS - 400 4=
B gl A AT A i, BT AR 2 0 1 R I3 By
AT H A AT BR A R LT i S R
FEM =R CRUTVE M Y&, 1L R R
BB A B O ZERE AR -1100 R € 53

FEASGI 2 o
1.4.4  fEpklad L &

H25 R R K V-1 R R 7, T 6 mol/TL Y
HCL 7E 110°C R /KA 24h , VLR R B i R
2B R RO 2 FEAS — 1100 J8R €635 43 A A3
FEH I R AR
1.5 #EXERTELR

Wer (%) =100 x (W, - W, ) /W, (1)
U Wop ISR W, NIRRT W, &
KRR,

Ser(%/d) =100 x (InW, = 1nW,)) /1 (2)
AP S o WRFE A W, W) UG R 5 W,
YR AR 50 IR RAL

P (%) =100 x (W, -W,)/(F,xP;) (3)
A Pog 8 F AR W, WG AR W,
REARAARY T F, g R o 5 R B
(KR s P e H S hE .

FCRZFI/(W,_WO) (4)
AP Fo A IRLRBG F, i - 2 S e ikt
S (RUTHEEE) s W, AR R E, W, 20K
AR,

S.(%) =100 x N/N (5)
Sy R R N, A OR B EG N AR R
/g8
1.6 HEFKITE5HH

F SPSS 19. 0 X S B dia bAT #L N 30y 22 9%
Fr(One-way ANOVA) , 22 53 1 2 I 1 AT 2 H 1L
#¢(Duncan’ s procedure) ,P <0.05 FR2Z R
F LA GRLIME + AR7EDE (mean + SE) 3
INo TR (Broken-line ) [8] 19 734 , A% 4
R A A G R Pl 2R & e A M, 15
AN [ A 11 Sk 801 114) B 7 2 PR s 22 1

2SR5

2.1 ARMEERKEXN ARG LS EKE
BERI RN

ANTR K- 51 2 B o AN [vi] B A 11 3k f37 A K
RERRZM AN 3 F7 , Bl H RS HPofst 20 R K T 1 4
[ W15 O | RN N N s e S S e
KRME AR BT R Ea T PR,
TR R ERINE BT FZa. 5
AL, 2. 48% 2. 88% Fl1 3. 27% 41 B 4 5
B T ARG e A KRR A RRCR (P <
0.05) , W FEREAL T HAS | 1R RECHER & 5
(P<0.05) ;2. 48% 21 i & FRAK T FUA% 11 A0 4H AL
ZE(P<0.05),2.48% Fl1 3. 27% 41 b 4 w5 1
FUAR T AR A KRR R (P < 0. 05) 5 ALK
T AT 256, BA% 1119 B P 580 R TG 5 38 G
BEZEF(P>0.05), IR INKET,
B T 3G B R RR A A KRy | TS 1T, i
B USRS R TR 1T,

ZATLRAEAY [0 U9 43 BT S BURLAS T FRLAS 1T
RS A KR S R TR K R AR R R R
WE T FE 2 frR, 248 % B8R 3 0K 53 508
2.068% (kML (& B 6.27% ) Fl 2. 189%
(TR 1 & B 1Y 6. 63% ) I, Bk T FIRLAS TT
MR E AR KRR,
2.2 fARIEREER 7K F XA B A B Sk & 5
sEA

W4 Fis, Bk T iR K4
KAy s T EO LR EN S (P>
0.05), S MRAIHMLL,2. 88% 4 4w T
¥ 1 iy fafAA IR I & it (P <0.05) ;3. 27% 41 18
RS TR I F AR 5 E i (P <0.05)
BERANT K& (P <0.05) . A R 2 2 K
SR RS T AL ER (1 RTHLIR T m e T
FA T, T K 50 R A3 2 i BT R 11
2.3 fAREREER 7K F X A B A F Sk 5 1 ik A&
&t :apAl|

M1 5 n %0, S50 BEZH A L ,2. 48% ¢ B % 1%
R T ARAS T AnALA% I A9 ALT 394 (P <0.05) , i
AR T RS T Urea &5 (P <0.05) 33.27%
2B T ALY TP ALB Fil GLB £ & (P <
0.05) ; A% If#y AST . TP ALB GLB ALB/GLB L) &%
FIAEIE AST Urea 225 AN 2 (P >0.05)
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Tab.3 Effects of dietary lysine level on growth performance in different growth stages of M. amblycephala

R BR & /% lysine content

1.29 1.71 2.09 2.48 2.88 3.27
#A% 1 (initial body weight of 52.49 ¢)
WG AT/ SIBW 52.6+0.12  52.3+0.06  52.4+0.06 52.6+0.13  52.6+0.09  52.50.11
LR/ gFBW 119.7 £2.07" 124.2 £0.47%" 126.9 £0.58" 129.4 £2.91° 128.8 +2.08" 131.6 +4.76"
WEH/% WGR 127.65 +4.45" 137.30 £1.13™ 142.30 + 1. 13® 146. 15 +5.36" 144.73 +4.36* 150.83 =9.36"
FrEE K%/ (%/7d) SGR 1.47 £0.03"  1.54+0.01™ 1.58+0.04™ 1.60+0.03" 1.60+0.03* 1.63 +0.07°
TR 2% FCR 2.28 £0.12°  2.04£0.07* 1.96+0.03> 1.88£0.09" 1.89+0.06" 1.86+0.04"
e/ (%/d) FI 3.16 £0.10°  2.97 £0.11®*  2.91 £0.05® 2.82+0.09" 2.83+0.06" 2.84 +0.06"
1 TR/ PER 1.34£0.07"  1.48 £0.05® 1.54+0.03** 1.61 +0.08* 1.64+0.06° 1.60 =0.08"
RIEZ/% SR 93.3+1.67  96.7+3.33  96.7+1.67  98.3+1.67  98.3x1.67  96.7=1.67
A% I (initial body weight of 101.85¢)
VIR A TR/ SIBW 102.4 £0.49  101.5+0.41 101.8+0.93  101.7+0.72  102.5+0.07 101.2+1.41
LRI/ gFBW 192.24 +0.77" 192.21 +1.96" 205.58 +7.05™ 211.84 +8.03" 206.03 +4.90** 205.82 +6.33™
a2/ % WGR 87.87 £1.23¢ 89.33 +2.68" 101.90 +5.37% 107.02 £7.47* 101.04 £4.76*° 103.29 £3.43®
FEE K%/ (%/d) SGR 1.13+0.01°  1.13£0.03" 1.25%0.05" 1.29+0.06° 1.25+0.01% 1.27 +0.03"
TR 2% FCR 1.80+£0.02° 1.75+0.04* 1.64+0.10 1.58+0.09" 1.76+0.05" 1.66+0.03*
R/ (%/d) FI 2.33+0.01"  2.34+0.01" 2.39+0.02 2.39+0.03* 2.38+0.02"" 2.39+0.01°
M Fisk%/ PER 1.70 £0.02 1.73 +0.04 1.85+0.11 1.92 +0.11 1.76 +0.05 1.78 +0.03
MG %/ % SR 100.00 £0.00 100.00 +0.00 100.00 £0.00 100.00 £0.00 100.00 +0.00 97.78 +1.88

T : [FFT R PR TC PR B P R AR R R OR 2253 A B35 (P >0.05) R AR T BEAR RN 22 7 23 (P <0.05) , N R,
Note: Means in the same column sharing the same or without superscript letter are not significantly different determined by Duncan's test (P >0.

05), while are significantly different (P <0.05). The same as following.

5 10 R O T G AR 5 TH S L 7E 2. 09% B B 356 T At
> .65 N
S e P S Z1(P<0.05) . 2.88% 4130k T FIBLAS T 10075
ﬁﬁ 1.55 y=1. 606-0. 175 (2. 068%) iF B RN 2R & i 3 2 42 8 (P < 0.05) |, fij il
g e | hen 1o, 068 1L 606 R RER & 1Y B E AR (P <0.05) ;2. 48 A
ﬁt o | 2.068 2. 88% IHAE T 1 I35 Ui B8 A 0 T S R MR 1Y
1.0 ljﬁ;%ﬁ;i/&° 3.5 BB EFE(P<0.05) . FUM 1 A0S S

Gp S £ % e e g N~ e s —
TR SR R AR T A0 1 S 4 R

e B R (P >0.05)
B1 R BEEA TR | Bk e LR H1EES (P>0.05)

FEEREHNFME

1. 35
Fig.1 Effects of dietary lysine level on SGR of ’:? 1. 30 . .
M. amblycephala ( initial body weight of 52.49 g) § 1.25 ! n . .
Mg 1.20 i y=1.257-0. 169 (2. 189-x)
YA 15F % : F=0. 906
2.4 ARMEBKENFREMEALSOFL  H Lof S | vhen x02.189 y=1. 257
S i 1 i 2.189
FEEBBOMM R :
W 6 Frow, W& ) R v 22 1R 7K 7 1Y 4 Lo I‘Staﬂspi;ﬁﬁgﬁziy/%&o 3.5
= 3 YN =) 2 7]
P MU T R i T R dietary lysine lovel
E? j :/ N W . I 1 I [ E'_‘ 2y SR
% FAEBME Ny 2. 88% WIKBBE (P < B2 RIS I EX 8
0.05) ;Iﬂl%ﬁ%ﬁ@&/ﬁiiﬁ‘{ﬁﬁ%ﬁlﬁﬁ%o v 45 7 A K R B B4
F I B IS A R & B R AW T E AR Fig.2 Effects of dietary lysine level on SGR of
3.27% B} i 3 T HABLL (P <0.05) ; LIS HE & M. amblycephala ( initial body weight of 101.85 g)
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Tab.4 Effects of dietary lysine level on body composition in different growth stages of M. amblycephala

(% , dry matter)

Hi 2R & 5/ % lysine content

1.29 1.71 2.09 2.48 2.88 3.27
A% 1 (initial body weight of 52.49¢)
HEE [ crude protein 19.47 £0.17  18.83+0.18 18.77+0.41  18.40+0.74 19.12+1.07  19.97 +0.89
FLIEWS crude fat 8.36+0.84"  6.69+0.36" 7.52+0.39" 7.49+0.95" 11.09 +0.88" 9.09 +0.99*
7K 43 moisture 66.26 +0.95  68.55+0.45 67.92+0.56 66.70 +1.58 65.41 £2.13  64.94 +1.65
JK4y ash 3.24+0.99  3.24+0.59  3.34%0.94  3.50+0.39  3.38x1.46  3.27+0.72
A% I (initial body weight of 101.85g)
F7E [ crude protein 15.60+1.16  18.10+1.28 17.10«1.16  16.23 £0.48 17.13 £0.62  18.15 +0.30
LI crude fat 6.75£0.31"  6.75+0.38" 5.68+0.13> 6.13+0.24> 7.00£1.26" 8.74 £0.50"
7K 43 moisture 69.18 £0.05% 68.96+1.00° 70.10+1.01* 69.81 £0.32% 68.30 £2.05" 66.08 +0.90"
JK5Y ash 3.48 £0.57"  3.50+0.19" 3.58 +1.20® 3.67+0.12° 3.38+0.36"> 3.37+0.56"
F5 AREREERKF XA E DA H Sk & 0 ik A L IEARR #20
Tab.5 Effects of dietary lysine level on blood biochemical indices in different growth stages of M. amblycephala
H R WL & H/ % lysine content
1.29 1.71 2.09 2.48 2.88 3.27
A% 1 (initial body weight of 52.49¢)
AR/ (U/L) ALT 1.32£0.13*  1.18 £0.10* 1.20+0.10° 0.85£0.60" 1.33+0.12° 1.50 +0.17"
ARG/ (U/L) AST 50.57 +4.21  50.40 £4.50 43.42+4.22 42.20+2.70 39.98 +3.89  48.18 £3.49
MR E/(mmol/L) TP 30.24£1.92  31.62+0.77 32.76+1.36 32.92+0.96 32.57+1.18  30.95 =0.86
% 1/ (mmol/L) ALB 13.03£0.72 13.13+0.54 13.50+0.63 13.80+0.47 13.80=0.64  12.90 +0.54
BREE 4/ (mmol/L) GLB 17.57+0.15  18.42+0.26 18.98+1.60 19.12+0.69 18.77 +1.24  18.05 £0.58
F1Bk . ALB/GLB 0.72+0.03  0.73+0.02  0.68+0.03  0.72+0.02  0.77+0.02  0.72+0.03
JR%/(mmol/L) Urea 0.60£0.03" 0.68 £0.05® 0.71+0.05" 0.75+0.06° 0.64 +0.02"" 0.62 +0.02"
#k 11 (initial body weight of 101.85g)
R/ (U/L) ALT 1.27 £0.15*  1.15+0.13*  0.97 £0.09® 0.70 £0.07" 1.15+0.18"  1.23 +0.13*
AREEEA TR/ (U/L) AST 35.67 £2.58  35.62+4.30 35.40%5.44 34.62+2.37 45.10+1.70 44.73 £3.67
M/ (mmol/L) TP 35.07 £1.31" 33.56+1.63" 33.72+0.38" 33.67+0.75" 33.02£0.93" 38.72+1.50°
2 4/ (mmol/L) ALB 14.26 £0.27" 13.43 £0.56" 13.54 +0.24" 14.13 £0.42> 13.55+0.40" 16.13 +0.63"
R 4/ (mmol/L) GLB 20.18 £0.74" 19.18 £0.15> 20.18 £0.23" 19.53 £+0.40> 19.47 £0.55"> 22.57 +0.90"
HER L ALB/GLB 0.73 £0.02* 0.72£0.03® 0.68 £0.02"> 0.75£0.02* 0.70 £0.00®> 0.72 £0.02*
PR/ (mmol/L) Urea 0.69+0.05 0.58+0.03  0.67+0.05  0.66+0.01 0.67+0.04  0.69 +0.05
3 B RWAT W EAL, UL T A K g = 5
e BEECBERO I X0 B KU 261 Bk o 8
3.1 ARMIERKEXNAEMGEA LG ERYE BB A W A A 3k 65 25 45 ma 1 2R IF A
BE RSN A9 LE 3R 702 D - RS S S 7 2 7 N 1 T < S N -

S R A PR IE AR A T 7 B R R TR, 1]
A FF IR I 2 TR Xk A [ RS P Sk B 1) A K A
S o R IRACE O 1.27% ~2. 48% ), Bl 1
AR A K 3 MR Jor A8 R % B 2 R /K- 1Y
S T AR, U AR — T
FEL P, BUMS T AR 19 5 e mT RE S N 1 ) A )
FIFE A FACRE T RS T R4S AR KR
i RS 2= R A e P 8 i TP 2%, R R

( Scophthalmus maximus )" 1 B #4 ( Pagrus
major) "™ PR BB —E . PRI AR P Sk 657 1Y
A AR TR KR 2. 48% Jr i T A E
XA RE A PR O i e A 2 R O A A
AR AR N AT e TR R R
EhG s R A PUAE T S e 1 79 e 2l B IR 1 WA
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Tab.6 Effects of dietary lysine level on the concentration of serum essential amino acids in
different growth stages of M. amblycephala
WA IR/ (mg/L) #i %=L & 18/ % lysine content
EAA 1.29 1.71 2.09 2.48 2.88 3.27
A% 1 (initial body weight of 52.49¢)
R Lys 15.76 £1.211  31.93 +0.65° 35.87 +0.14° 57.75+3.74"™ 61.12+4.8"° 50.26 +0.94"
YR His 41.87 £1.37 51.51 £1.28% 44.16 £2.01™ 39.20 +3.86" 48.38 +2.31™ 45.03 +4.23%
2 AR Tle 7.10+0.15  6.70+0.85  6.15+0.85  7.33+0.40 5.83+0.48  7.43+0.66
SELHETR Leu 13.21 £0.52° 12.56 £1.32%" 10.06 +0.74" 11.93 +0.67™ 10.60 £0.58% 11.97 =0.85%
AR Arg 37.28 £0.29* 36.60 +1.71* 26.77 £1.76*) 31.63 +£1.95™ 24.86 +1.91¢ 23.26 +0.27¢
HN 4R Phe 15.65+0.70" 16.18 £1.88" 15.07 £1.02> 9.92 £0.49° 23.71 £1.23* 16.60 +1.62"
R Thr 58.90 £0.33%  60.65 £2.53" 46.96 +1.57" 57.95+£3.80° 41.64 £3.54" 44.42 +1.34>
AR Val 15.25£0.98" 15.45+1.02" 14.26 +0.70" 15.67 =£1.15"> 15.76 £0.95" 20.97 +0.35"
E R Met 9.31£0.50  9.53+0.54  10.24+0.61  9.57+0.61  10.58 +0.71  9.57 =0.50
ST LR Y EAA 210.14 £8.15" 244.94 £6.05" 209.55 +6.26" 241.12 +0.12° 249.41 +12.49% 229.50 +7.05%
A% I (initial body weight of 101.85¢)
AR Lys 22.33 £2.60¢ 22.26 +1.51% 27.27 +0.86% 50.40 £0.25¢ 57.15+1.92" 72.77 +1.08"
454l His 39.69 £2.46  43.71 £1.25 38.25+0.65 39.99 £1.20 41.52+1.95 40.80 +1.42
S e 10.40 £0.72¢  8.53£0.09"  8.29+0.69"> 9.65£0.06" 8.67 +0.18" 10.07 +0.63"
LR Leu 19.14 £1.18" 15.05+0.38" 15.32£1.29" 18.23 £0.06%" 16.67 £0.94 20.53 £0.90°
KR Arg 30.40 £1.49® 29.17 £0.91%* 25.54 +0.71" 28.22 +1.89™ 28.97 +0.53% 33.45 +2.44°
HN 4R Phe 12.50 £1.27°  12.48 £0.77° 13.41 +0.08™ 12.57 £0.87° 18.24 £0.90* 17.05 +1.77%
AR Thr 79.40 £1.61° 47.92+£2.59" 41.95 +£3.42" 37.81 £2.13° 40.71 +2.19* 40.21 £0. 64"
AR Val 23.41 £2.13% 24.50 +1.24* 17.30 £1.87° 21.19 £0.09*™ 19.20 =0.16™ 23.82 +1.60"
E R Met 10.05+0.70  9.79£0.27  8.78+0.28  8.60+0.49  9.08+0.70  10.16 +0.01
ST LR Y EAA 247.31 £10.94> 213.40 +4.25% 196.12 +1.30¢ 226.67 £2.68" 240.19 +1.37" 268.86 +10.49*
3.2 AEMEALHHHMEREZEELNERK 3.3 {AREREER K F XA B A F Sk 8 5
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Study of lysine requirement in different growth stages of blunt snout bream
( Megalobrama amblycephala )

SONG Changyou', REN Mingchun®, XIE Jun'?, GE Xianping'”, LIU Bo'?, ZHOU Qunlan®, MIAO
Linghong®, CHEN Ruli’*, XIA Silei', ZHANG Wuxiao', ZHAO Zhenxin'

(1. Wuxi Fishery College, Nanjing Agricultural University, Wuxi 214081, Jiangsu,China; 2. Freshwater Fisheries Research
Center, Chinese Academy of Fisheries Sciences, Wuxi 214081, Jiangsu,China)

Abstract; A 10-week feeding trial was conducted to investigate the dietary lysine requirement of blunt snout
bream ( Megalobrama amblycephala) with initial body weight of 52.49 £0.18 g (size [ ) and 101.85 £1.85
g (size Il ). Six isonitrogenous and isoenergetic semi-purified diets were formulated that containing graded
lysine levels (1.29% , 1.71% , 2.09% , 2.48% , 2.88% and 3.27% of dry weight). The results showed
thatweight gain rate (WGR) , specific growth rate (SGR) and protein efficiency ratio (PER) in fish of size
I fed with diets containing 2. 88% and 3.27% lysine were significantly higher than that of the control group,
while the reverse pattern was observed in feed conversion ratio (FCR) and feed intake (FI). The 2.48%
lysine diet significantly increased SGR and decreased FCR, meanwhile, 3. 27% lysine diet significantly
increased SGR and FI in fish of size II. The diet with 2.88% and 3.27% lysine significantly increased body
fat content in fish of size | and size Il , respectively. Significantly decreased ALT in plasma of size | and Il
and increased Urea of size | were observed fed with 2.48% lysine diet,while increased ALB, TP and GLB
in plasma content of size [I fed with 3.27% lysine diet, which indicate that proper lysine in diet might
protect the liver and enhance the metabolism and immunity ability compare with the control group. The
2.48% , 2.88% and 3.27% lysine diet significantly increased the plasma lysine content of size [ and 1II ,
and decreased the plasma arginine and total essential amino acids content of size | . Based on the broken-line
regression analysis of SGR, the optimal dietary lysine requirements of size [ and Il were estimated to be
2.07% and 2.19% (6.27% and 6.63% of dietary protein) ,respectively.

Key words: Megalobrama amblycephala ; different growth stage; lysine; requirement; growth performance
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