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MR BT E K &%) £ K (MFENRFES B FRER R0

EERAY, A %', #wgd, #aa'l, ow R, xEET
(L. B il K2 T8 el & Be , VL35 Jo8) 214081,

2. H K B A ST B R K ML B S L VIR BB 214081)

BE: ARHAHRFTIAARFHARNAXG YK MFLELRAFFHEELFAER
Wy ® o R a4 (3.34£0.03)g W H K& 4 & 540 B HAL A 6 ML, F LR
HINEL, BNERIORE, AR RBARSEHN 1.29% .1.71% 2. 09% 2. 48% .
2.88% 3.27% Wyt B, SR L He A 10 B o ARk A (1) G M AA,2.48% HA R L5
HEERBTHELG Y ENERARE BEX FLHER ANRE FaRAEME TR
REFHRRTERRAK, EARUFEER;(2)2.09% HEARET R AT ERGTEREOSE
AR A 2 4,2.88% 3.27T% B AR ERADEFRMRTHR L& E;(3)3.27% HAR
ITRABERF T AT ARLEABMLEZASTE:2 WP HARLHLARFRKT iF+
HEAWEGE 2B HEARLRALTEFRRTAFAFRELE; D RLFRARMHAEAR
ZH2. 8% MARLBRATERF T MEFLFAERSE; B A, A F P HARKF
W hFFPRLFAEREAABEAT FENAES, NakSTHERMEALRE
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i

8 b oFe B S 2 IR 1) B RE L A A o AL Sk B R T HERHE & AT BR 2 w1, ) ek v o 4 0 0 R 1) 34
7 9 N T FC A R R S R A A B K39 1. 34% (1. 74% 2. 14% ,2.54% |
. 2.94% 3.34% ., LR GRRHE R DT (% 1) IR,
LRSIk HHZRRAEE R, MY 6 Fhim ks 2] 4 e 55 A,
1.1 SR+ 5RBER i1 6 mol/L ff) NaOH ¥ i 4 btk o & it
SCG R B OR BB R R O kI, DLk BT8R AT, I 15% [ Sk KIRS) 5, il SLP-
(67.4% HIZE [1,9.3% HLASINT ) BE A 11 (90.2% 45 BUFCRHL (rh [ K P2 Bk 05 52 B il WL AR A 7%
FEE) MBI (91.3% MHE D) N E BT, W ST 0 ) i ORI 4% 1.0 mm By 3 PE ok 1R R, % 1R
SRR, 500 A s R C ) 6 245 R AE RE T R 72 h BTG F 4 CUKAEHRAEE . TR &
Tkl MR IR (L-Z LR ,99% ) W 3K I ifg 4E LR L W3R 2,

F1 TWREBBEHFNEFBSAR

Tab.1 Formulation and proximate analysis of trial diets % ,air-dry basis
Ok 2 | groups

ingredient 1.29 1.71 2.09 2.48 2.88 3.27
ff1#) fish meal 5.00 5.00 5.00 5.00 5.00 5.00
Ji% 25 11 casein 15.00 15.00 15.00 15.00 15.00 15.00
B Ji¢ gelatin 3.75 3.75 3.75 3.75 3.75 3.75
.9l soybean oil 6.00 6.00 6.00 6.00 6.00 6.00
K G Wi soyben lecithin 1.00 1.00 1.00 1.00 1.00 1.00
SRR 4% amino acid mix! 11.64 11.64 11. 64 11.64 11.64 11.64
SUALRERK choline chloride 0.25 0.25 0.25 0.25 0.25 0.25
7 4= 2 C vitamin C(35% ) 0.15 0.15 0.15 0.15 0.15 0.15
4 Z R vitamin mix? 2.00 2.00 2.00 2.00 2.00 2.00
iR — 445 monocalcium phosphate 2.75 2.75 2.75 2.75 2.75 2.75
TR BUR A mineral mix® 2.00 2.00 2.00 2.00 2.00 2.00
WK dextrin 35.00 35.00 35.00 35.00 35.00 35.00
W i 27 4k & microcystalline cellulose 7.46 7.46 7.46 7.46 7.46 7.46
BRP ILLF 4 K carboxymethylcellulose 5.00 5.00 5.00 5.00 5.00 5.00
R Kk ethoxy quinoline 0.50 0.50 0.50 0.50 0.50 0.50
H& W2 glycine 2.50 2.00 1.50 1.00 0.50 0.00
L-#fi & ik L-lysine 0.00 0.50 1.00 1.50 2.00 2.50
41t total 100. 00 100. 00 100. 00 100. 00 100. 00 100. 00
B3/ (% ,dry weight) proximate analysis
#6152 lysine 1.29 1.71 2.09 2.48 2.88 3.27
MK 43 ash 5.61 5.83 5.59 5.59 5.36 5.49
Fl# H crude protein 32.67 33.09 33.13 33.17 32.27 33.81
FHLHE WG crude fat 6.59 6.51 6.72 6.64 6.57 6.73

TE L EERRIR S W (4 100 sefiltl) (&R ,0.31 g Foe &R ,0.68 g5 58 &R ,0.87 g3 AR, 1.09 g; A R,0.43 g HINAR,0. 66
g5 VAR ,0.71 g5 MR ,0.56 g3 KA HMR,1.46 g5 2R ,0.55 g5 &R ,1.37 g; WA, 1.25 g; P& ,0. 14 g; BEAR ,0.27 g; (AR
fig,0.12 g; A& BR,1.11 g

2. A RBURK (BT s filkh) (4EE R A,9 000 TU; 4E/E R D,2 500 TU; 4E4: K E 45 mg; 4E/E R K, ,2.2 mg; 4542 K B, ,3.2 mg; 4R R
B,,10.9 mg; 44 % B, ,50 mg; 4E4= % B, ,1.16 mg; AW % ,0.5 mg;iZ fR4E,10.00 mg; MR ,1.65 mg; JJLEE 150 mg; MR ,25 mg

3.0 (AT e A RL) BRI - SH,0,0.025 g5 fREk - 7H,0 0.28 g GRIREE - 7TH,0,0.22 g3 ARG - 4H,0,0.09 g; flifR#h -
5H,0,0.000 45 g;fi{L 4 ,0.000 26 g; 5 L4k - 6H,0,0.001 g

Notes: 1. Amino acid premix ( per 100 g diet) ; L-histidine,0. 31 g; L-isoleucine,0. 68 g; Leucine,0.87 g; L-lysine,1.09 g; L-methionine,
0.43 g; L-phenylalanine g,0.66; 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; Gulmatic acid,1.11 g

2. Vitamin premix ( per kg diet) ; Vitamin A,9 000 IU; Vitamin D,2 500 IU; Vitamin C,20 mg; Vitamin E,45 mg; Vitamin K,,2.2 mg;
Vitamin B, ,3.2 mg; Vitamin B,,10.90 mg; Vitamin B, ,50 mg; Vitamin B, ,1.16 mg; Biotin,0.50 mg; Pantothenate,10 mg; Folic acid,
1.65 mg; Choline,600 mg; Inositol, 150 mg; Niacin acid,25 mg

3. Mineral premix ( per kg diet) : Cupric sulphate pentahydrate,0.025 g; Ferrous sulphate heptahydrate ,0. 28 g; Zinc sulphate heptahydrate 0. 22
g; Manganese sulphate tetrahydrate, 0. 09 g; Sodium selenate pentahydrate, 0. 000 45 g; Potassium iodide, 0. 000 26 g; Cobalt chloride
pentahydrate,0.001 g
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Tab.2 Amino acid analysis of trial diets % ,air-dry basis
P 15% BEEE E AL 3.75% Bl it 5% syt i PR R PR AR it 34% mfa kR A
aminoacids supplied b'y 15% supplied by' 3.75% supp'licd by 5% supp'lied b}'/ cry'stalline total 34% whol‘c
casein gelatin fish meal amino acid mixture body protein
Wt 5 H TR essential amino acids
#5i%( Lys 1.01 0.11 0.23 * * 2.43
21 %2 His 0.33 0.01 0.11 0.31 0.76 0.76
FELE R e 0.63 0.05 0.14 0.68 1.49 1.49
TR R Leu 1.21 0.09 0.23 0.87 2.40 2.40
K& R Arg 0.43 0.24 0.18 1.16 2.01 2.01
E %= R Met 0.37 0.02 0.09 0.43 0.90 0.90
W% % Phe 0.62 0.06 0.14 0.66 1.47 1.47
& R Thr 0.55 0.05 0.11 0.71 1.41 1.41
AR Val 0.78 0.08 0.16 0.56 1.57 1.57
I 0075 24 JE 2 non-essential amino acids
KA Asp 0.96 0.16 0.27 1.46 2.84 2.84
2GR Ser 0.70 0.09 0.12 0.55 1.45 1.45
Ha& Gly 0.24 0.69 0.19 * * 2.50
W& R Ala 0.43 0.27 0.20 1.25 2.14 2.14
Btz Cys 0.03 0.00 0.02 0.14 0.19 0.19
fi% & R Tyr 0.68 0.02 0.10 0.27 1.07 1.07
AR Glu 2.79 0.32 0.42 1.11 4.64 4.64
TE o+ AR (IR B K

Notes: * . Variable; Tryptophane was not detected

1.2 ZBREa5RAFEE

I 58 52 B 7E [ K 7 B 2E W5 e IR K il
53 PO B R R A — A K U8 i BE (CBEA% 160 m x
30 m) E AT, WU EE KR Z) 2.5 m, SEEG T A
W13k 7 4y £ W ) A L H, B4k 15 d 5, K 540 2%
A gk, A R R e AR — 30 A Skt £ R A
IR T & (3. 34 £0.03) g, FEHL A A 18 A M4
(FAg 1 mx1 mx1 m)rp 6 MU, FAHK3
ANEE A MR 30 B, B RERER3 K
(8:00 h,12:00 h 1 16:00 h) , & k% W& +54% 30
min, H #8155 SR 3% ~ 5% , AR 5 5% 1 A
A RAE BUVE S YR, BRI WM k.

B R E I (8:00 h 1 16:00 h) I 5 B 46 1 7k
PR 7K R 7 i R pH, KR AT 5.0
mg/L B, B F s sl 3 LA K R Bt . R 4
M IR 2 A — AR 438 K, O Hog B E A
IVl PR e 2 e, DA I Tt 318 7K 5 3 8 o % 30
(6] 7K ik 26 ~31 C,pH K 7.2 ~7.8 {5 fREA KT S
mg/L,Z A /NT 0.01 mg/L, WD AR T, 7
2w b7 R RSN, B B OSBRSS

DL, R AL N i 5 BRSO B, TR R A SE TR
o IERFREE 10 Ji J5 25 00, & B R4 R 3R
KRR,
L3 #Hmt&EMNETZ

FALAE RN L WFRLRE R, AL
24 h, BRREHLIEIR 3 2, fdH 9 Rk ), R
L 0 5 R A 0 AR T i AR N T
S5 LATHE I E Lb A EE B T W 2 5 B S X B A
O RN N S = B TR i

o iR 35 AR (GRS T DN
TEAR BRI AT K 7 3 2, J b3 9 R, MR
29100 mg/L ) MS-222 f PRt 8 B bR I, FH — K
PEBE 1 S s (T 2R A9 0% ) R KR I
BT 4 T4 F 10 000 r /min BS.0> 10 min,
Hil o5 M iE, - 70 C VR A7 &0 & . A N 5 & Tl
(ALT) &R (AST) (I H (ALB) (# 4§
B (Glu) G 1 (Tp) AR &R (Urea) 5 76 I 5
Jit BS-400 4 [ 3l 4E AL 43 4, 550 & 40 B R
103 5 A2 W) B 7 R B AT BR 2 W) o LY P 9 S A
MM =ZH CRUTTEE A5, R L R85
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FLER (1) 5 i) 1719

PR F B HEAS - 1100 50 € 35150 #7400 22 o

EERBRL AN EFRERE R, HAARE
PLIEEH S e fh, Ak 3 15 2 fa, FF I 2 fa ik 1y
HLEE B CHLAR T IR 3 FK o3 5 5 55 BB R 40 o
3 35 H T v 7E 105 °C Y ML 4 ot 2 48 ok 3
B BT hE s A P IR E A% (GB/T 6432 -
1994) S K5 A & I ML EE B & 52 (AOAC, 1995) 5 fifi
FHZR [ 2: (GB/T 6432 - 1994) R A ] £ it ik
i St A WU KEL i J £ 45 R 560 T KBk (GB/T
6438 —1992) 7E LGP A8 K8 5 h Je i IR or & o

fAmeynlE R 6 mol/L iy HCI 7E
110 CFKfgE 24 h 5, HZHEAE - 1100 AR 55
ACA3 A A 7 e b A R
1.4 HEXEFRHTELAX

1 8 R (weight gain rate, WGR,% ) = 100 x
(W, = W,)/W,;

¥ 78 W 5 R (specific growth rate, SGR,% /
d) = 100 x (Ln W, —-Ln W,)/t;

T VLR (protein productive value, PPV, % )
=100 x (W, xP, =W, xP,)/(FIxP,)

TE [ R (protein efficiency ratio,PER ,% ) =
100 x (W, - W, )/ (FIxP,)

A Dl
NRE,% ) = 100 x (W, x N, = W, xN, )/ (W, xN,)

1l ¥l 2 % (feed conversion ratio, FCR) = FI/
(W, =W,);

1% 2 (survival rate ,SR,% ) = 100 xN,/N;

HT4 . ( hepatosomatic index ,HIS,% ) = 100 x

il 2% ( nitrogen retention efficiency,

w,/W,;

AR Lt ( viscerosomatic ratio, VR, % ) = 100 x
W./W,;

A %5 & ( condition factor, CF,% ) = 100 x
w,/L,

X, W, (g) W IR E; W, (g) R IKY
H50(d) MR KHEG FICg) B R - 24 55 1 1) F
St (KTAEE) s W, (g) haE R A AR M IETE,; W,
(g) AERAKRANETE W, (g) K 552 R 1A ;
L(em) N5 R AaAREK N R EELN ik s
REGP MW EH & &P, N HORE NG &P,
Sy R R N, O ) A A N O R A
T
1.5 HESITESH

SEH s H SPSS 16. 0 48 i #4F 4 Hh i B

K2 J7 2253 T (One-Way ANOVA) | #2257 it 3%
i}, FF#E4T Duncan [R 2 & H#L, P <0.05 FREH
W3 A 145 R DO BE £ b5 1fE 5% (mean =
SE) £ 7R, i i §T 4k i ( Broken-line ) , #2 4 M1 3k
fify &)y #1114 4R 2 A SR RN 1 DO AR 238 5 A e o i A
P2 O 5 VA AH DG MR A ) L ool R T A

2 45

2.1 N[EKEH B Sk 4 &4 PR
A

Wit 5 Ak e o R VRS N K SF- ) 3% 8 i,
Sktfighfata R AR E B E R fFpENER BN
PUBUR AR RV R 2 BT &5 T
s, HXFHRAL(1.29% ) AL, 2. 48 % i &
TR S 20 3 B T AL Sk 5 4t fn (R OR B L0
FRME VTR (P <0.05) ;2. 48% il 3.27% i
RIRLHA S FRE TR EMER(P<0.05);
2.09% 2.48% F13.27% i & RS 4 B E 4R 5
BHEDUBR (P <0.05) ;2. 48% il 3. 27% i &
SEGH B E R (P <0.05) THEBEBAE; 55X
MAHEL,1.71% 2. 09% Fi1 2. 48 % i % IR 5% %o
TR R A NRE (P <0.05) o fi ek o
i 7K - X6 FA Sk 655 &y #4011 TG %6 TG W R (P >
0.05)(#£3),

Z YT R AR R[] U5 43 A7 A B, 1A Sk 69 4 £
B F ORI FDUBUR 5 K R AER R
(B 1) o BB AT, 2Ry e B o %0k B f R,
T el v 3 2 R o3 R A 2. 36 % (i RHAL 2 1
R 6.96% ) s HHE 2 Al Y H TR Rk F]
Soe KIS A ek v ot 2 1 i 335 WA 0 iy 2. 22% (]
BHHE A &Y 6.53% ) o
2.2 AEKFEHEBRMEALGHEaNERSS
AOE -0 0bAl

o Ak w2 R K T S R ) A Sk 55 4 a1 1
BRI AT E. S5 AL A H, 2. 09% #6241k
LH Y W E R T A kgt R E A AR
(P<0.05);2.88% .3.27% fi 5 Ik 52 U 4 b & %
I8 T K 3k 5 &) fa (R K 4y & (P < 0.05);
2. 09 % #6124 1% 52 56 41 S 2 WA T A Sk 55 & £ U {4
FERE(P <0.05) o Galeh v s Jon i 2 i % 1 Sk o
afy fi f AL 7 7K 43 A6 1 R B G 35 5%
i (P >0.05) (£ 4),
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Tab.3 Effects of dietary lysine levels on growth performance of juvenile M. amblycephala
i 52 iR & 1/ % lysine content
1.29 1.71 2.09 2.48 2.88 3.27
WA /g IBW 3.34+0.01 3.34 £0.01 3.35+0.01 3.35+0.01 3.33+0.00 3.35+0.01
K K JFi R /g FBW 16.3 £2.16° 18.04 £1.57®™  19.08 +1.08™  22.43 +0.93° 19.22 £2.38"  19.62 +1.82%
WER/% WGR 387.6 +65.16%  440.5 +47.5° 470.25 +32.52% 570.27 +26.93" 477.13 £70.98% 485.33 +53.93%
FREE R/ (%/d) SGR 2.2 +0.19° 2.42 £0.07% 2.71 £0.07° 2.88 +0.06° 2.63 +0.18% 2.79 +0.1°
THEZ %/ % FCR 1.54+0.10° 1.36 £0.06° 1.27 £0.05° 1.23 £0.02° 1.39 £0.02% 1.40 £0.02%
EADHAE/% PPV 27.01 £2.82° 36.47 £2.43%®  42.02 £3.76"° 42.05 +0.35° 41.67 +5.32° 35.85 +1.63%
EH %% /% PER 1.82 +0.27° 2.15+0.18% 2.33 £0.07% 2.45 +0.03° 2.45 +0.28° 2.29 +0.11%
AULHZ/% NRE 2.8 £0.59° 3.61 £0.31% 4.01 £0.23% 4.82£0.15° 3.97 £0.68% 3.77 £0.43%®
TG %/ % SR 97.78 £2.22 100 0. 00 92.22 +4.84 100 0. 00 91.11 £4.44 100 £0.00
AN SCF BE R R A LA B3 25 57 (P <0.05) o DU R M

Notes ; Different superscript letters indicate significant differences( P <0.05). The

357
5 3.0t - N )
X 25¢ T =
< Y=2.760 7-0.791 x
M’% 20 ¢ (2.362 1-X)
ER 5L R>=10.9053
ﬂl .
% 1.0 | 2.362 1%
0.5t
0 1 1 1 1 1
1.0 1.5 2.0 2.5 3.0 3.5
Tk R 1 %
dietary of lysine level
E1 ARPHEEBKENALEGHE

BEEERNFIN
Fig.1 Effect of dietary lysine level on specific
growth rate( SGR) of juvenile M. amblycephala

same as the following

50
45 +
< 40F
S BT Y =-7.826X+62.37
030 R2=07900
Bz 25t =18.82X+3.221 :
B~ 0t R>=0.9850
% 15 2.22%
10
5+ /
0 1 1 1 1 1
1.0 1.5 2.0 25 3.0 3.5
TR R RR AT 1 %
dietary of lysine level
B2 @ARhHmRBkENALGSHE

EEMRERNZM
Fig.2 Effect of dietary lysine level on protein
productive value ( PPV ) of juvenile M. amblycephala

F4 FRKFHEBRIELGHEBIER I ERSEHHZ M

Tab.4 Effects of dietary lysine levels on body composition and

body-organ indices of juvenile M. amblycephala %
i & 2 5 &t lysine content
1.29 1.71 2.09 2.48 2.88 3.27

HMZE A crude protein 15.25 0.4 16.79 £0.37®  17.61 +0.19° 16.95 +0.2% 16.79 £0.33™  15.68 =0. 13"
HLNg W crude fat 11.51 0. 66 10.86 +0.24 11.67 £0.43 10.78 £0.16 11.36 0.3 11.00 £0.24
7K 4% moisture 69.13 £0.59 69.17 £0.05 68.63 =0.18 69.32 £0.22 69.21 £0.63 69.74 £0.26
K4y ash 3.35+0.07° 3.33£0.06° 3.25 £0.08% 3.09£0.09™ 3.0l +0.12% 2.95+0.07°
A B CF 1.84 +0.06 1.86 +0.04 1.91 +0.05 1.97 +0.03 1.94 +0.04 1.88 +0.04
MER L VST 2.15£0.27"° 1.62+0.13%® 1.57 £0.2° 1.8£0.1% 1.64 £0.17% 1.63 £0.13%
JFE4A L HST 9.29 +0.43 8.36 +0.82 8.68 +0.41 9.2 +0.65 9.19 +0.53 9.14 +0.42

2.3 FEKTH A k& %) &3t i iE &b
EEERSENEMN

T el H st e K ST S i A Sk 5 40y £ 1f 7

TSR & . S50 IRALAH [L, 2. 88% i 2 IR 5K

S gH A = 1AL Sk 85 4 £ i o s R S

1% KSR 0 SR &k (P <0.05) ;2. 48% #i1 2. 88%

1 S R S 4 S R v T A Sk 77 40y £ I 3 v B R
S (P <0.05);2.09% 2. 48% i1 2. 88% #ifi 4 iR 5
A 0 R T A Sk 5 ) I PR T 2R L
TRAFER G 7 (P <0.05) o SXFRALAH LY, )R} oot
AR IKT-%T A1 3k i 4)y #6135 v Ui B 21 24 PR e IR
G R & i JC W R (P >0.05) (3£ 5)
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Tab.5 Effect of dietary lysine levels on essential amino acids of serum in juvenile M. amblycephala
W L/ (mg/L) #i & MR & 1/ % lysine content

EAA 1.29 1.71 2.09 2.48 2.88 3.27
Wi Lys 8.98 +0.27° 13.87 £0.12% 15.24 £0.84®™  18.18 £0.21™  28.13 £0.25" 20.64 +0.13%
21 %R His 26.45 £3.02°  24.66 +0.47* 35.33 £0.69™  39.05 £0.02° 29.75 £1.77"  30.74 £1.40™
SRR Tle 4.98 +0.91° 6.68 £0.85" 6.06 +0.19% 7.09 £0.66% 8.28 +1.13" 5.45 +0.80%
R Leu 11.33£0.09 12.44 +0.20 13.51 =1.41 15.31 0. 66 13.22+0.95 11.19 £0.59
KRR Arg 16.15 £0.37* 17.9 £1.41™  16.83 £0.74° 20.72 +£0.47%™  24.07 +0.24° 14.27 £0.01°
FKNE R Phe 5.51+0.73* 7.33 £0.74% 7.93 £0.80" 9.63 £0.34° 8.95 +0.83° 5.22+0.17°
Jh & R Thr 17.16 +1.40° 17.68 £1.05° 24.24 £3.19%®  20.83 +0.13®™  29.53 +0.94° 25.11 £0.23%
#i R Val 12.62 +0.22 15.61 £0.05 12.27 +0.78 13.72 £0.03 12.82 £0.25 8.05 +0.84
E AW Met 3.87 £0.44° 6.11 £0.67% 6.02 +0.55% 7.63 £0.45° 7.27 £0.05° 5.99 +0.99®
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Effects of lysine on growth, physiological and biochemical indexes of
blood and essential amino acids of serum in juvenile
blunt snout bream ( Megalobrama amblycephala)

LIAO Yingjie'””, LIU Bo'?, REN Mingchun®, CUI Honghong'*, XIE Jun'’, GE Xianping' "
&) ) g ghong , pmng
(1. Wuxi Fishery College ,Nanjing Agricultural University , Wuxi 214081, China
2. Key Laboratory of Freshwater Fisheries and Germplasm Resources Utilization , Ministry of Agriculture ,
Y Y P Y g

Freshwater Fisheries Research Center ,Chinese Academy of Fishery Sciences ,Wuxi 214081 ,China)

Abstract. A 10-week feeding trial was conducted to investigate effects of lysine on growth, physiological
and biochemical indexes of blood and essential amino acids of plasma in juvenile Megalobrama
amblycephala. Six isonitrogenous and isoenergetic semi-purified diets were formulated to contain graded
dietary lysine levels, and the values were 1. 29% , 1. 71% ,2. 09% , 2. 48% , 2. 88% and 3. 27% ,
respectively. At the initiation of experiment, fish[ (3.34 £0.03) g ] were randomly chosen and sorted into
eighteen cages with 30 fish per cage. Each experimental diet was randomly assigned to triplicate cages in a
completely randomized design. At the end of feeding trial, final body weight (FBW ), weight gain rate
(WRG) , specific growth rate (SGR) , Nitrogen retention efficiency (NRE) , protein productive value ( PPV)
and protein efficiency ratio ( PER) of fish fed diet containing 2. 48% lysine were significantly higher than
those fish fed 1.29% lysine diet while feed conversion ratio ( FCR) showed an adverse tendency, but no
significant difference was observed in survival rate ( SR) of fish fed different dietary methionine levels.
Increased crude protein and reduced viscerosomatic ratio( VR ) were observed in fish fed 2.48% lysine diet.
Ash of whole body of fish fed 2. 88% and 3.27% lysine diet was higher than those fish fed 1.29% lysine
diet. Alanine aminotransferase ( ALT ) and total protein ( TP ) contents were significantly improved with
increasing lysine levels up to 3.27% . Urea content in plasma of fish fed 2. 94% lysine diet was lower than
those fish fed 1.29% lysine diet. Fish fed the 2. 88% lysine diet demonstrated a significant improvement in
plasma lysine content and total essential amino acid except for Leu and Val. On the basis of SGR and PPV,
the optimum dietary lysine requirement of juvenile M. amblycephala was estimated to be 2. 36% of diet
(6.94% of protein) and 2. 22% of diet (6. 53% of protein ) , respectively, using broken-line regression
analysis.
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