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2 R I K AT A8 R ol
WK E 16% ~24% , 3745 H 7% i 5 /& DL-ZK & R
AN B R A SR R AR R I KO . H R, K
B Ak v (P 190 R TR A A o R B R
HIE AR K i 2R S ok B kL 8 1 5 b i 24 3
W W AR 2 S ) A0 U T R R IR
R R s 0 L, AR H L ik DL-2E &
T8 A M T B3/ 8 e 3 AR T K R AR A 4 e £
KRR o A7 O JE IR 7R 80 0t £ 2 AR £k AR
S 1) HBOE S 1 R WLARGE . ARBFTE HLRR T A
DL-2 % 2 {5 DL-25 4 fe M HOR & Wyouf L &
B AR AE 5 17 R) RS B B2 W, B AE B SE VRO
DL-8 24 2 % £ 5 e fa0ky B XA PR

1 MRSk

1.1 A#ERSER

JIr PR PRy AL A3 1 20 B B ey S 1 il s 2 4
Pr2x (NRA) Zr s Jn 4 243, e i #8)  K 5K
KA TR 0T B 25 W 3 B T 2 4RDRT KA IR A
A (1) Pk DL-2E & i i DL-&H &
2\ dm R L8124 B2 A DL-48 % IR £, J5% b1 B (— Fif
I I R AN 2T A 3R 2 5 W) ph BTN B8 A AR R A FR
AERME . Ho R SRR DL-3E 4 T
H99% AL AL T DL-B MR & o 41% o

®1 AMERNERAER

Tab.1 Proximate composition of the
feed ingredients %

5 -
ingredients matter protein lipid ash
1fi ) fish meal 91.0 72.5 9.7 17.7
¥ P poultry meal 95.1 60.7 15.1 21.5
1fiL#} blood meal 94.0 94.4 0.6 2.1
P E#; feather meal 95.6 88.8 9.6 2.4
K] soybean meal 90.2 49.0 3.7 6.1
SEH rapeseed meal 89.4 45.8 0.2 8.3
%} brewer’ s yeast 90.7 55.1 0.2 7.9
Ifi ¥y wheat flour 87.5 14.9 1.7 0.8

TE LR ORLIR 5 FOBE 23 &5 42 JFURE T 9 BT, 267 J 2 il
R TFIE (n=2)
Notes: crude protein, crude lipid and ash are expressed on a dry

matter basis and given as means of two measurements(n =2)

LA A 25 Bl 40% 1 kL D Xt (control)
TESE SRS BB BN R (2 x 4) S880 . A 5
FERAR AR (9 77 (20 90 4% 45 2 P A 0, A

R AR B A R} ep 0B 1 40% F1 80% |, AR
J& W fa ok B 5 43 iR 24% F1 8% ) FE RS
Ky B OKF L 43 51 i R DL-EE 2R (A) 2
il DL-E 2% (B) Ak A DL-EE 2R + F R A kL
(C) LA Kt 11 Fbplmc il py B 1 C IR G
(D)., AH DL-EEZAMR & &84 99% ,B.C 1 D
DL-HAMR & N 41% . SLHCAL 8 Fh &6 & 55
g 195 () S 56 47 ¥ (LA (LB \LC LD \HA {HB .HC
1 HD), 4k LA LB.LC Fl LD % 24% fa %y, 3f:
A HEsn AL0.5% B,1.3% .C,1.3% .D,1.3% ;
Tk HA (HB \HC #1 HD % 8% a8y, 343 Wl ¥ Jn
A,0.7% B,1.8% .C,1.8% D, 1.8% . ¥ ik}
JEoRbR T 40 B G, IO PR E S T LI A,
SRIGTE 30 LIRS L n/KIE 4 15 min, Jfj SLP-
45 BZACTRDRIL (H [ K ™ B2 i 58 56 e ol B Ak A
WEFERT, B ) N AR 4 mm, K 8 mm [T
PEAR R, R IR BE 2 ) O 80 ~ 120 T A R} 7E
25 Tz I8 5 8] 9 R I 0 A7 78 25 1 11 98 R} 4%
o, I RTTE - 20 C N PRA7 . FRDRHEC 7 FE R AL
B R 2, %F B 21 48] B} (control ) (LA F1 HA 44 5
AR IR 3,
1.2 IWEMFHEAXRK

FRHH LI AE AL T W LA A LT WL T
IR B SE T PG A B i e kAT o BT AR 8 Oy B A=
LW HILARE RN, S 2 S EEENK
Jedi (5 mx3 mx1.2 m)hEses i, &0 N
T 9N A f T AR R A R B 4% B SRR . SE I
HI 2 JE Fk e A/ NAH I () f0 1 810 J& , W FRA1E 27 4
ZBUN 0.3 m’ 15 P9 BB A0 K KA Y (A4S 7K
R TR 30 e fa) o ISR B[R] 45K 08:00 F1 16 .00
WRGRE C, SEH I IR AT , ¥ YL 24 h, B R Pl
MUK 326 1A% o 2 AH 3T 1 46 B 20 8, I HERR E S A
KAEN . BAERE 3 ASE R S 27 KA
TR AP AR BT R R (6.0 £0. 1) g, MFA KRG
AT A fa B BEATLER 3 40 (10 RB/4L) , D 4R
FFIAR T O PR R, SR S RAEAE - 20 Tk
FE PN AE A 43 AT 52 56 T Uy o) R 2L B P

FRAH S FRLE 8 Ji . K 08:00 F116:00 4%
Mo . LI WAl sk At g IR AR, R
FH A SRR (O BEFD SRS INF R] BB o 130 11) Jdai K
(VP uBME /K 4% 2 L/min (%) 3 3 U &R 58 ) ik 2
Fo o SEIH R KA KR 25 ~28 CL R
25 ~28 AR A R T 6 mg/ L, S5 AR 5
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24 h BB A G BOFPRE . N
AKFE N REHLE 8 R f, Horp 3 R Al R 4 A

Bt TR, 53 5h S R pk & J5 (R A 7E -20 C
VKA R, AR 20 b7 592 36 45 SRS i PR AR AR AR Bt

x2 THEABEAREFAM

Tab.2 Formulation and proximate composition of the test diets %
iH ekt diet

items LA LB LC LD HA HB HC HD control
ffif) fish meal 24.0 24.0 24.0 24.0 8.0 8.0 8.0 8.0 40.0

M1 soybean meal 23.9 23.9 23.9 23.9 51.6 51.6 51.6 51.6

1fil # blood meal 0.1 0.1 0.1 0.1 1.0 1.0 1.0 1.0

P E A feather meal 0.1 0.1 0.1 0.1 1.0 1.0 1.0 1.0
X P4 poultry meal 15.0 15.0 15.0 15.0 13.0 13.0 13.0 13.0 15.0
3k rapeseed meal 8.0 8.0 8.0 8.0 4.0 4.0 4.0 4.0 8.0
fi# £} brewer’ s yeast 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
JEHM starch, gel 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0
16 %5 wheat flour 13.7 12.9 12.9 12.9 6.4 5.3 5.3 5.3 22.5
WER 445 CaHPO, 1.4 1.4 1.4 1.4 1.0 1.0 1.0 1.0 1.0
L-ffi &k L-Lys 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2 0.2
DL-#E & ik DL-Met 0.5 1.3 1.3 1.3 0.7 1.8 1.8 1.8 0.3
4 A= Z TR B vitamin premix’ 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
¥y )5 IR % mineral premix? 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0
fi 3l fish oil 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.1 6.0
F¥) & dry matter 88.4 89.0 88.6 88.9 89.2 89.2 88.5 90.0 89.8
ML [ crude protein® 41.9 41.6 41.6 42.3 40.9 41.1 41.0 41.8 42.8
ﬂiﬂﬁﬁ‘ﬁﬁcrudelipid3 11.6 10.7 11.1 10.7 11.3 11.7 11.5 11.2 11.8
JK 4y ash® 10.1 10.0 10.0 9.4 8.7 8.2 7.7 7.7 11.6
S phosphorus® 1.6 1.5 1.6 1.6 1.3 1.2 1.2 1.3 1.6

T L e RTUREL (3 30 2 0 W3R, B kg flpt) B4R AL16 000 TU; 44 3% Dy ,3 000 1U;

#i 4 2% E,200 mg; 4i4: & K, ,20 mg; 4k

# B,,13.4 mg; 4 % B, ,20 mg; 44 % B, ,30 mg, 44 % B, ,27 mg;iZ R 45,80 mg; MHEL % ,130 mg; MR ,6.6 mg; L4 % 1 000 mg;
LR 270 mg; 44 C,200 mg; & ALAAHH,1 200 mg, 2 &4 5 B kL (& ke ik :Ca(H,PO, ), + H,0,400 mg; AR 45,1 000 mg;#¥
BEER L, 100 mg;MgSO, - 7H, 0,400 mg;K,HPO,,700 mg;NaH,PO, - H,0,250 mg;AICl; - 6H,0,20 mg;ZnCl, ,60 mg;CuSO, - 5H,0,
30 mg;MnSO, - 4H,0,20 mg;KI,20 mg, 3 M &EH KRN K5 FLEBE L RCTfDENT, 2678 28 2 YOI E 45 2R 1 F 2B (n =2)

Notes:1 vitamin premix ( DSM provides per kg diet) : vitamin A,16 000 IU; vitamin D;,3 000 IU; vitamin E,200 mg; vitamin K;,20 mg;

vitamin B, ,13.4 mg;vitamin B, ,20 mg;vitamin B, ,30 mg;vitamin B, ,27 mg;pantothenate,80 mg;niacinamide, 130 mg;folic acid,6.6 mg;

biotin,1 000 mg;inositol,270 mg;vitamin C,200 mg;choline chloride,1 200 mg. 2 mineral premix ( per kg diet) : Ca( H,PO, ), - H,0,400
mg;calcium lactate,1 000 mg;ferric citrate,100 mg;MgSO, - 7H, 0,400 mg;K,HPO, ,700 mg;NaH,PO, - H,0,250 mg;AICl; - 6H,0,20
mg;ZnCl, ,60 mg;CuSO, - 5H,0,30 mg;MnSO, - 4H,0,20 mg;KI,20 mg. 3 crude protein, crude lipid, ash and phosphorus are expressed on

a dry feed basis in air and given as a mean of two measurements(n =2)

%3 BOARNLBEERAR
Tab.3 Essential amino acid profile of some test diets %
TR Wt AR essential amino acid
diet Met Lys Thr Tle His Val Leu Arg Phe Tyr
LA 1.00 2.64 1.56 1.44 1.52 1.68 2.77 2.38 1.54 0.98
HA 0.92 2.44 1.53 1.44 1.40 1.64 2.79 2.48 1.62 1.02
control 1.07 2.78 1.59 1.40 1.60 1.69 2.76 2.29 1.44 0.96

T - AL R A R DA B KT R B D 2 U 45 2R 1P 3 (E (n =2)

Noets:amino acid are expressed on a dry matter basis in air and given as means of two measurements(n =2)

1.3 #Hmaoh
S TT 4 A 45 R BT IBCA R RE iR R S S
TEi IR KB A (125 °C) 28 2 20 min, R )5 7

105 C 4L 24 h, SCH6 0 FUEDEHRE OB B )5 2oF 40
F . 2 AOAC™ Jy il i 52 86 1 (4> 1) Fl4A

KKk 2 HLE A (Kjeldahl 2 ) CHLIE W5 ( Z Bk il
) K53 (550 THyBE) FIBE & o & DL-Z &
MR f i DL-3E 2 FR LA I iR BE C LA Fil HA 1 %
FEPR 4 A S @SR e A X ( H 37 835 - 5)
/\ﬁ?o

7]
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1.4 HBFEHEMRITSH

S 6 11 5 6 R (feed intake , FI) |1 5 ( weight
gain, WG ) | Ta Bl & %% ( feed conversion ratio,
FCR ) . A ¥} & ¥l X 0 % ( nitrogen retention
efficiency , NRE ) | 7al %} i ¥t F2 %% % ( phosphorus
retention efficiency, PRE ) . AE ¥ J& ( condition
factor,CF) iF{4& It ( hepatosomatic index ; HSI) . ]
LA E W HE & (total nitrogen wastes output,
TNW) Fil 6l &4 % 12 4 HE 5 5 (total phosphorus
wastes output, TPW ) 23 5113 F 5 AR5 .

FI(%/d) =100 x I/[ (W, + W, + W,)/2 x 1]

(1)

WG(g) =W,/N, - W,/N, (2)
FCR=I/(W, -W, +W,) (3)
NRE(% ) =100 x (W, x Cy, = W, x Cy, + W, x
Cyo)/ (IxCy) (4)
PRE(% ) =100 x (W, x Cp, = W, X Cpy + W, %
Ch)/ (IXCyp) (5)
CF(g/cm’) =100 x W /L’ (6)
HSI(% ) =100 x W,/ W, (7)

TNW[g N/ (kg fish gain) ] =1 000 x ([ x
Cy) x (1 =NRE/100)/[ (W, - W, +W,)] (8)

TPW/[ g P/ (kg fish gain) ] =1 000 x (I x C,,) x
(1 =PRE/100)/[ (W, =W, +W,) ] (9)
AP TR KR N R B TR R E & (g) 5 W,
FIW, 3 590 hy S 56 TF 6 #0045 o Bt 4 AN K R N £
MER(g); W, WENKEANLARNE G (g);1
SR IFIR] (d) 5N, BN, A 5250 T B A2, TR 4
KN R () 5 Cyo I C 2390 9 52 3 O
I 2 R R T 2 B A (% ) 5 C R TR
HEEBE T (%) 5 Cop Ml Co 70 5] Ry S50 I 1 A 45
HEI AR B i (% ) 5 Co M RDRHBE &5 i (% )

W, L, Al W, 53 50 8 BUFE i iR i i (g) R K
(em) FFE(2)

R AW R J7 22 43 B (Two-Way ANOVA)
o 36 i) e} ey B A K P F DL-2E %0 R 1) B4 X FI
WG FCR NRE PRE  CF HSI . 4 i 41 i ( /K 4y .
LA B KR b7 K 2 BE) L TNW Al TPW 1Y 52
Wi 5 1 Tukey’ s HSD test Jy v b A b ] 11 25 5
T3 2253 A ESe s A 23 B 1 B s AT I 5 B
# ., JH Dunnett test Jy 12 b %8 % 18 1A Bl ( control )
5% LA LB LC LD HA .HB HC = HD 2 [i]
M 2E5. WP <0.05 22 7 B FMEAKF. it
S i B R A Statistica 6.0 B/ HEAT .

2 4

2.1 BR.EKMAMFBARE

g} £ A B A K S 2 2 e FIL, WG (FCR |
NRE ,TNW  HSI DL J i {4 7K 53 #1 fH Bg i & &
(P <0.05) ; DL-Z & iz 7| 7 i % 521 TPW (P <
0.05) ;) A} £y 5 18 /K 7 Fl DL 24 2 771 74 X
PRE \CF DL} fa A& ML 28 B K 43 A &5 1 00 B 3%
M (P >0.05) (K 4), A[FSE5 4 L H FIF
PRE ¥ %22 5% (P >0.05) (K 5) ., HiEAH
[F] 7] % DL-RZ BRI, WG 1 NRE [ 7] 6} £ A 55
ROKF I 2 TR ¥ (P <0.05) , 7 FCR £
HmgEa# (P <0.05),WG i HA 55 LA ER4),
NRE ' HA 5 LA ,HD Y5 LD BR4b, 164 [F] K
BHARIKE R, WA [\ ) B DL-# 20 2 K 5 3%
WG FCR FI NRE Bl 2= % (P >0.05), %
X R AL 1A B 8 WG fil NRE {5 3% 5 F 56 1)
% HA HB .HC #l HD [y fa (P <0.05) ,1fi FI I
FCR W H K TJa#& (P <0.05),

R4 FAEFWER

Tab.4 Summary of analysis of variance

, FI,FBW ,WG,FCR,NRE, SR,PRE,CF,
EES ENEE S —
fact o TPW TNW , HSI, 42 ff 7K 53 il ERik SN
actor
HLIE 7 & & TR 5y R 5
£ 45 75 4T 7K
ﬁ“‘ﬁﬂ 2 NS P <0.05 NS
fish meal replacement level
DL-#E Z R 7] %! DL-Met type 4 P <0.05 NS NS
£ By 25 £ 7K - x DL-%5 44 i 71 75
kB AUk AR A 8 NS NS NS

fish meal replacement level x DL-Met type

1 s FBW « ZE K {4 i 4 5 SR : i % ;NS KR P >0.05

Notes: FBW :Final body weight; SR :survival rate;NS: No significant

http : // www. scxuebao. cn
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Tab.5 Survival,feed intake,growth and feed utilization efficiency of Japanese seabass

T KR g WH/g BEE/(%/d) Tk 2 TR RVIRUSCR /% WRBEIURRECR/ % s %R/ %
diet FBW WG FI FCR NRE PRE SR
LA 51.4+2.8"  45.6+2.9® 3.47+0.18%  1.22+0.08* 26.5 +1.3%° 33.8+1.4 100 +0
LB 59.1+1.9¢ 53.1+1.9° 3.25+0.02 1.11 £0.00* 29.9 £0.1° 38.6+1.6 100 +0
LC 57.2 +4.8°¢ 51.2+4.8°  3.120.15 1.08 £0.07° 30.4 +2.3°¢ 40.3+3.9 100 =0
LD 58.5£3.9¢ 52.5+3.9"  3.23£0.08 1.12 £0.02° 28.4 +1.9%¢ 39.2+1.4 97 +2
HA 38.8 +3.1°"  32.8+3.2°%  3.53+0.04%  1.39 £0.04"® 24.7 +0. 8% 37.9+2.3 92 £3
HB 39.5+1.0%°  33.6=x1.1° 3.60 £0.06%  1.39 +£0.05"® 23.4 £0.3%* 39.6 3.7 90 +5
HC 37.5 2.5 31.6+2.6" 3.48 +0.05%  1.36 £0.04"® 23.6 0.4 42.6+1.9 95 +5
HD 37.1+1.0™  31.3+1.0" 3.57+0.07" 1.41 £0.04"8 23.9 £0.9%* 41.0+0.5 88 +4

control 50.7 £1.0"° 44.9 £1.2" 3.01 £0.01% 1.06 +0.01% 32.3£1.98 36.7 0.7 100 +0

T B8 FAR AR /ING 7 B R SR A ] 22 5 1 2 (P <0.05) , B ARAN IR RS 5 Bl s X B G st 5 52 6 e 18 22 5 . 3% (P < 0.05) , R[]

Notes: The data in the same column with different superscripts are significant in difference (P <0.05). The small letters represent the comparison

between the test diets, while the capital letters represent the comparison between control diet and test diets. ;the same as the following

2.2 BEHE BT LLFR &R A R

LS 0 a] AR B DL~ 22 R I, Fifi 4 1) ) £
Ky B A K F B 38 i, CF OHST 0 fa (AR G 7 1% =
W AR B, H 2 A ok B AROKOF B 25 O
(P >0.05) ; 7EAH [A) 1Ak A A KSE T, B

[F 77 B DL-25 %4 R oA 3 B CF  HST 1 A1 (4 21 i
PR 2R (P>0.05) (£ 6). X IRk
f £ HSI 2% & Tt &2 /A # LC LD \HA \HB \HC
#1 HD pyfa (P <0.05),

R6 HHEHE FFIEILEEARN

Tab.6 Condition factor ,hepatosomatic index and proximate composition in whole body of Japanese seabass

TR MW/ (g/em®) IR/ % K53/ % W/ % HL g i/ % W53/ % /%

diet CF HSI moisture crude protein crude lipid ash phosphorus

WIHf initial 1.54£0.03 1.93£0.12 78.8 £0.4 13.4 0.1 2.2+0.2 4.8+0.1 0.8+0.0

LA 1.78 £0.02 0.89 +0.08 72.1£0.9 16.8 £0.3 7.3+0.6 4.6+0.1 0.8+0.0

LB 1.79 £0.03 1.03 £0.04 71.6 £0.2 17.1 £0.1 7.6+0.3 4.5+0.1 0.7+0.0

LC 1.73 £0.07 0.79 £0.16* 71.7£0.3 17.0£0.2 7.6+£0.3 4.6+0.2 0.8+0.0

LD 1.70 £0. 11 0.85 £0.05* 72.5 1.1 16.6 £0.7 7.0+£0.3 4.6+0.1 0.8+0.0

HA 1.68 £0.01 0.74 +0.04% 72.1+0.4 17.0 £0.1 7.0+£0.4 4.7+0.2 0.8+0.0

HB 1.66 £0.06 0.72+0.01% 73.2£0.7 16.5 0.4 6.5+0.5 4.4+0.1 0.7+0.1

HC 1.65£0.12 0.67 £0.11% 74.5 £1.2° 16.2 £0.4 5.3+1.0% 4.6 £0.4 0.8+0.0

HD 1.65 £0.01 0.72 £0.02* 72.6 £0.3 16.8 £0.1 6.4+0.1 4.7+0.1 0.8+0.0

control 1.77 £0.04 1.28 £0.06" 70.1+1.3* 17.9£0.8 8.5+0.6° 4.6+0.2 0.8+0.1

2.3 ARE. BENHNE B oWMEEYHRE  oteEpike 6
SRR DL RN B R LA g0 Y W 08
5 HA [ 2 ) TNW B #25 (P>0.05), 0 S5 | bedB 7 cap 25
HEC B HB HC i HD [ fa TNW B %@ Fa 22 [0 IREE
frlft LB LC #I LD i (P <0.05) (A 1), & 23" J abe -
A G 6B B (ROKSF R BRI % DL S-60 m [HH m NS
AMARFECTNW %2R P>0.05). #  ZE (LI PR 85

LM AL 0 TNW B30T Sk HA, £ LA LB LC LD HA HB HC HDconwol 3

HB .HC fl HD [ fa (P <0.05) ., %i ¥} LA LB,
LC.LD HA _HB .HC F1 HD 2 [a] L) J % B& 20 47 %}
55786 4% LA LB .LC .LD .HA .HB .HC 5§ HD
ZI[a] TPW LR ZE 27 (P >0.05),

Akt diet

E1 EsHEsa BmEwHERE
Fig. 1

phosphorus of Japanese seabass

Wastes output of nitrogen and
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3 ihg

3.1 FIAEMEBEREHRARDERNEBENSR
#il BH &

) SR R AR ARy B KO R A R 2O ] T
S, 0 A S M AT 2 8F ( Paralichthys
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Effects of crystalline and capsulated DL-methionine on
fish meal replacement with soybean meal in diets for

Japanese seabass Lateolabrax japonicus

ZHANG Yanqiu'’, JI Wenxiu’, WU Yubo', WANG Yan'"
(1. College of Animal Sciences,Zhejiang University ,Hangzhou 310058, China
2. Guangxi Key Laboratory of Beibu Gulf Marine Biodiversity Conservation ,
School of Ocean ,Qinzhou University , Qinzhou 535000, China ;
3. Ocean Research Center of Zhoushan ,Zhejiang University , Zhoushan 316021, China;
4. Ocean College , Zhejiang University ,Hangzhou 310058, China)

Abstract: An 8-week feeding trial was conducted to evaluate the effects of crystalline and capsulated DL-
methionine on fish meal replacement with soybean meal in diets for Japanese seabass Lateolabrax japonicus.
A reference diet( control) was formulated to contain 40% fish meal. A 2 x4 layout was used, including two
fish meal replacement levels(40% or 80% of the fish meal in control diet were replaced with soybean meal )
and four types of DL-Met supplementation ( A ; Crystalline DL-Met; B: Capsulated DL-Met; C: Crystalline
DL-Met + capsule material; D;a premix containing B and C at 1:1). The 8 test diets were formulated
isonitrogenous and isolipidic.0.5% A,1.3% B,1.3% C or 1.3% D were added in diets LA,LB,LC and
LD ( dietary fish meal level was 24% ) , respectively, while 0. 7% A,1.8% B,1.8% C or 1.8% D were
added in diets HA, HB, HC and HD ( dietary fish meal level was 8% ). Initial body weight of Japanese
seabass was(6.0 0. 1) g. Fish meal replacement level significantly affected weight gain( WG) , feed intake
(FI), feed conversion ratio ( FCR ), nitrogen retention efficiency ( NRE ), total nitrogen wastes output
(TNW ) ,hepatosomatic index ( HSI) and proximate composition of whole fish ( P < 0. 05) ; while types of
DL-Met affected total phosphorus wastes output (TPW ) (P <0.05). The WG and NRE decreased ( P <
0.05), while the FCR and TNW increased, with increasing of fish meal replacement level, whether
crystalline or capsulated DL-Met was added. At the same fish meal replacement level, no significant
differences were found in the WG ,FCR ,NRE ,CF,HSI,body composition, TNW and TPW between fish fed
the diets with supplementation of A,B,C or D(P >0.05). This study indicates that dietary fish meal level
for Japanese seabass can be reduced to 24% when SBM was used as a fish meal substitute ,and supplentation
of crystalline or capsulated DL-Met could not enhance fish meal replacement level by SBM in diets for
Japanese seabass.

Key words; Lateolabrax japonicus; soybean meal; DL-methionine; growth; feed utilization efficiency
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