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81 8 (Lateolabrax japonicus)E 1< J5 HE
- Ao B¢
NAhRBEES
ZHWY EHE'" mHEH! IHE'
(I PEAFRETI BRI 1768 266071; 2. KHEIEASK™ S Arle  JOE  116023)

BB AEF AR B A 0, 0.35%., 0.70%. 1.05%. 1.40%. 1.75% % &8, #|& 7 &5
LIRME A 1.05%. 1.35%. 1.65%. 2.00%. 2.42%. 2.65%"th 6 4% 4 % |17 FH(44.67%H & 8 JFT,
21.65 kJ/g % &), *t 414 E % (333.93+6.60) g B9 # # (Lateolabrax japonicus) 7 ¥ A % 5% I 4 (1.5 mx
1.5mx2.0m)FHATT 70d EFRER, ARENAEARNKEFRE, FRET, #FoREEXE
89.58%95.83% 8], &ALFEUAZ A L FEF(P>0.05); MEFATHREAKRKFNASG, Fal
5 £ K F(SGR) . 3 3 n(P<0.05), E7E 2.00% 7 2 B 18 BH 4 I A8, [EL B & 7 & BR AT Y 4k
S &, SGR ZW /NS R E(FE)M AR 7R A B KT o e 2 R nja Ny 2 H
2.00%F A FE M FE B2 5 T 1.05%2% % 2.65%%41(P<0.05); MEFFAR T FHARAKTFHIAE, A
BB EPPYV)E £ G R/ N #S, BT 200% 5 8RHANAKAE; FHEALEAH. 27H
B T M R R T R KT B TS B SRR A R /N B A s R R B KT R AR MR
B, HLAER . MA 2T EERWP>0.05), MisEEKE, ARBERE A RTRE N IFNFER,
ZZREHARPNAY, ¥FEAEARTHRERNKEFTKEL NN SARTEN 1.84%. 1.87% K
1.83%, 4 RHE A 4.11%., 4.18% K 4.09%.,

i, RRBK; £K; FRE; £KEH
S963  XEAFRIRAZ A XEZRS  1000-7075(2014)06-0045-08

fifi tf1 (Lateolabrax japonicus)FRAEST | ZELE | f 6
&, JRETEH . BRRL. EHTE . B R E R R
Mg 22, A0 0 R T 0T I TR SR A 40.0%-
44.1%, XTHEWT TSR R 5.4%-15.4%, STk &
PWHTRE R 19.8% (B EH 4, 1998; ik HIE 4,
1994, 1999; FyE =4, 1998; FhEHRZE, 2005),

B P TR A A Y SRR T, s SRR 4 R
& A TR A, O 8 (A T 1 75 SR LS Xt
IR T R GRS, 2009), Fha B AT Ry b 75 2 3
Rz —, BT oz 23w, Y E R
55 T A = IR M S LR (Tibaldi et al, 1999). 14

R HA EENAIEN, 2 5EARMNE. fE##d
K, HEGREDRECE BRARSE, 2008), BlA & RA
BB ST RTINS WIR A, TR AR LR
S AT H 2R 58, B 3 IR R AR 1 B &
PR F2 78 S8 i 4 K (Kovar er al, 1993), [ AN
L T BN A (Ahmed er al, 2004). KRy B fifi
(Tibaldi et al, 1999). F ¥ (Forster et al, 1998). K[
£1 1 (Moon et al, 1991), 8 (SCARAE, 2009) | i fa (fi]
BNIEE, 2012) % R & IR F 75 ok, HS FIE SR
2.3%4.60% ], {HIXLEH7IE 22K 40 1(0.5-8.5 @)%
TN R TR, SEBRA 7 v £ e ek 22 LR 1) R o o
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LU R IR TR AR, (R TakgmE 1
W RO IAR TR, SRR IR AT
DLt S SRR SR B bR R S e, EeE R e 1

U1 o K 5 R ) T R o SIS B AE WA B £ A [ Difaly . FOREE . BN E AR, ol K il
AR B BOWH AR R R S R W T oK o, RO MR OO ARIEUR, RIRS MR, R AR o
BeT7 i T ER LR =K 44.67%. FRAEN 21.65 kI/g (ILEIRNZE 1), LI

F1 ZREBEARELERS ST

Tab.1 The experimental diet formulation and their proximate analyses
T#} Diet

J8%47 Ingredients y y y : . y
Diet 1 (1.05%) Diet 2 (1.35%) Diet 3 (1.65%) Diet 4 (2.00%) Diet 5 (2.40%) Diet 6 (2.65%)

FHKEM Zein meal 20 20 20 20 20 20
fi}f; Fish meal 5 5 5 5 5 5
BIIE Gelatin 15 15 15 15 15 15
WikE Dextrin 11 11 11 11 11 11
faill Fish oil 3.5 3.5 3.5 3.5 3.5 3.5
Gyl Soybean oil 3.5 35 3.5 35 35 3.5
WS Phospholipid 2 2 2 2 2 2
ﬂéﬂf %5‘%@2 ) N 7 7 7 7 7 7
Essential amino acids premix
7&%3&@35@@ ) 5 12.2 12.2 12.2 12.2 12.2 12.2
Non-essential amino acids premix
Vitamin and mineral premix
HEH Attractant? 1 1 1 1 1 1
TR EF4EZE Microcrystalline cellulose 10 10 10 10 10 10
AEM Glutamic acid 5.8 5.45 5.10 4.75 4.40 4.05
L-75 &2 L-threonine 0 0.35 0.70 1.05 1.40 1.75
12241 i Chemical composition
JRE R Threonine (% dry matter) 1.05 1.35 1.65 2.00 2.42 2.65
#LEE F Crude protein (% dry matter) 44.20 45.15 45.23 44.24 45.21 44.19
MBI Crude lipid (% dry matter) 8.39 9.09 9.13 8.92 8.53 8.75
K4y Ash (% dry matter) 2.68 2.76 2.69 2.75 2.73 2.94
7K 4% Moisture (% dry matter) 7.50 7.07 7.20 7.21 7.40 7.29
fitm Gross energy (kJ/g dry matter) 21.56 21.69 21.69 21.68 21.65 21.62

E: L IRALHEILR (%R : KA 0.8; A&k 0.13; REEMm 0.87; /&R 0.3; #Em 2.3; H&R 0.9;
HKNER 0.3; SHER 1.4

2. IRA DT EILMR %k : RAER 3.19; 2% R 0.69; HEM 2.31; WA 1.72; R 0.24; BEZERR 0.69;
"R 3.37

3. HAZMT YRIRAY (mg/ke TURE: #EHE 45mg; MEE 25mg; 44AE K 10 mg; JLEE 800 mg; #hfR
Ml 20 mg; 442 B, 0.1 mg; 28 60 mg; AEME 1.20mg; 4i4EE A32mg; 4% D5 mg; MR 200 mg; MR
20 mg; ZEARK E 120 mg; KKy 18.67 g5 ML 0.8 mg; HULEN 2 mg; BRMREL 80 mg; HiMRFE 50 mg; LA 50 mg;
BRE4 10 mg; BREREE 1200 mg; 544L84 100 mg; BEMR 545 3000 mg; WK 1551 ¢

4. RN AT B TR A W BORA BRAS m e 4

Note: 1. Essential amino acids premix (% diet): arginine 0.8; histidine 0.13; isoleucine 0.87; leucine 0.3; lysine 2.3; valine
1.4; phenylalanine 0.3

2. Non-essential amino acids premix (% diet): aspartic acid 3.19; serine 0.69; glycine 2.31; alanine 1.72; Cystine 0.24;
tyrosine 0.69; Glutamic 3.37

3. Vitamin and Mineral premix (mg/kg diet): Riboflavin 45 mg; Thiamine 25 mg; Menadione 10 mg; Inositol 800 mg;
Pyridoxine 20 mg; Vitamin By, 0.1 mg; Pantothenate 60 mg; Biotin 1.2 mg; Vitamin A 32 mg; Vitamin D 5 mg; Tocopherol acetate
200 mg; Folic acid 20 mg; Vitamin E 120 mg; Wheat flour 18.67 g; KI 0.8 mg; NaF 2 mg; FeSO4-7H,0 80 mg; ZnSO4 7H,0 50 mg;
CoCl, 6H,0 50 mg; CuSO,4-5H,0 10 mg; MnSO,4-4H,0 1200 mg; NaCl 100 mg; Ca(H,PO,),-H,0 3000 mg; Mordenzeo 15.51 g

4. Attractant: provided by Qingdao Master of Biotechnology Co. Ltd
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Tab.2 Amino acid composition of the diets (% dry matter)
B 43%fIREH ikl Diet
Amino acids 43% whole body " 0 ; o : 0 ; 0 : 0 : 0
protein Diet 1 (1.05%) Diet 2 (1.35%) Diet 3 (1.65%) Diet 4 (2.00%) Diet 5 (2.42%) Diet 6 (2.65%)

AR Arg 2.58 2.27 2.11 2.25 2.05 2.11 2.28
ZH %R His 0.55 0.53 0.52 0.54 0.56 0.53 0.57
IR e 1.78 1.53 1.58 1.58 1.53 1.58 1.81
5L R Leu 3.02 2.78 2.77 2.86 2.56 2.65 2.73
HHE IR Lys 3.36 2.50 2.39 2.52 2.32 2.45 2.57
%R Met 1.22 1.11 1.30 1.15 1.05 1.35 1.63
KNE R Phe 1.51 1.52 1.63 1.78 1.47 1.62 1.54
FRE MR Thr 1.60 1.05 1.35 1.65 2.00 2.42 2.65
HE R Val 2.01 2.16 2.16 2.16 2.07 2.07 2.15
REHIR Asp 4.01 431 431 438 4.29 430 435
2 B IR Ser 1.44 1.68 1.70 1.69 1.65 1.66 1.70
H% R Gly 2.87 3.05 2.86 321 3.33 3.12 3.39
WEM Ala 2.55 2.45 2.62 2.60 2.60 2.35 2.40
&R Cys 0.24 0.25 0.26 0.27 0.19 0.26 0.34
fi% S FR Tyr 1.21 1.29 1.41 1.37 1.19 1.44 1.67
B E MR Glu 6.60 7.19 6.98 6.83 6.58 6.26 6.19

TE: ARSI E @RI & &, SCEIE P n=3
Note: tryptophane was not determined in this study. n=3

R Z LR 5 i bR U, E SRR IDRL A R R L Y
TR IR , (5 I 2 W2 LA A i) 22 R ik 31 40 1R S5 3 757
BLE(F 2). TE 6 ERVRDE 0 N db AR L-J5 2
R 0. 0.35%. 0.70%. 1.05%. 1.40%. 1.75%, LI%&
RIRHATHCY, ff1 1-6 41 S50 fa) ) b 73 2 R &5 1t 5331
H1.05%., 1.35%. 1.65%. 2.00%. 2.42%. 2.65%}]
B, B AR SR OB R R 5) . T 6 mol/L
i) NaOH 14351 pH (B % H:(Wilson et al, 1977),
PR 5 mm RiAR UKL, T 55°C R, B TR
THRAL R A28 1

1.2

SIS AEWTVLAR T U T S s TS K A R A
FIE K TR A R T,k TR — A 4G R
(333.93+6.60) g Mfifa , 7EFURIESCE0THT, #hifa
T K 4R (3.0 mx3.0 m x3.0 m)H 875 14 d, JE#%
WL 52 6 SRt Rl O R ) B R WA, (i 22 32 7 g
SEEGARDBHRI SR G AR o SCIR T AR T, SCIR LR 24 h,
SRIGHARE, BEALPRZERAS — By i fa, FERPL 4.
SEE B AR K P AR (1.5 mx 1.5 mx2.0 m)"R5E,
A FE R 16 )8, 41 34 FAT o BRI R (06:00
1 18:00) 2, FRFEAR 70 d (2012 4F 9 H 25 H-
12 7 4 H), SEiiE, KRN 19-24.5°C, $05EH

25-30, pH{HEN 7.2-7.5, A& RAE 7Tmg/L 4.
1.3

YIRS, BEPLINEL 5 B E T-20°C oKk b
P17, HTEBRARS 0. ARTWEE )G, il
W24 h, 10EL, FREE. 4300 B AR REBLAH IR 3 R
o, WA 15 8, e nlBOLA . I, TR
AP HREA A, RAE T-80°C BRI KAE 4. %
BERIAE ST I 4 B E T 20CkEE T, HTH
LR 53 H7 o

TaRE A A 7K 43R T 105 CHE IR AL 2R
o AT a0 SR LG 2 AL (VELP UDK 142
automatic distillation unit), #5732 R FH &R [CHEH
(A EEE ) MU A (P 22 FOSS 2R Fehi#24%
SOXTEC 2050) MM R HKIFE, WrEFEHR
W bAb)E, 78 550°CHAR T RE 5 b, AR KA
e U SR b s BRI 1 & h ok HTH 57 L-8900
RVGHEIR o3 B A 7 o 7 e 2 il R A 9 e s g 41 R
JH R AR W) AR B BT 3500 Bl o o 3 R
FH 2% S 3 G (A A

1.4
HZHTTRE AR
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1715 % (Survival rate, %)=100xZ A S 55 1f1 5/
W) 43 S g #11 B5o

14 HE % (Weight gain rate, WGR, %)=100x(Z ARk
WU PR )/ 1R R

% (Feed intake, FI, %/d)=100x$5 &Rkl 1
2/[(AARMRTE + WA AR ) < S R EL ]

R A4 KR (Specific growth rate, SGR, %/d)=100x
[In(Z KRR ) In(W) 4 1A ) /55 50 K AL

TRRIRCR (Feed efficiency, FE, %)=100x(& Ak
IR E GLUNCIRTE oy

TE 11 i %L K (Protein efficiency ratio, PER, %)=
100x (AR AR E -] in 7R ) A B

1 BT (Protein productive value, PPV, %)=
100x (FL A I AR A 1)

5 S g B R O B EebR i 22 ROn, R A
SPSS 19.0 4 #7744 47 B K & J7 22 43 #7 (One-Way
ANOVA), 4 R 22 5 2 MR ] Duncan's #5557
%, LA P<0.05 R i E K

2

2.1

AN ) 7K T R %o 40 A KA BE A S A An 2 3.
GER IR, BUIAENRAE 89.58%-95.83% 2 [a], flkl
IR TR AKX 45 A 15 R T R (P>0.05) . BEH
TR IR R KO TR, SCR A R R A KR
(SGRY R BLAEHE 5 Wi /b iy ke, I1 H 75 &R K F
2.00%ZH 1 SGR &2 5 T HoAh 4% 20 (P<0.05) . fififffl
PRI E R (WGR)BE R R 98 R A Ty, 2 5e3

I B R, 4 A ) 22 5 3 (P<0.05), HLIRE
iR K- 2.00%41 38 5 F Bl KAE . &L &
HRAE 0.47-0.54%/d Z ], Tl A A [7) K SF- 95 24 i %
B R B I (P>0.05) . BEE R I8 &R
TRV T 5, 2% 52 30 4 AR R 3 2 R o S s s
(RS, FRERR KT 2.00%41 iR 5R B w TR
27K 1.05%41(P<0.05), 5 1.35%. 1.65%/% 2.42%
TG R (P>0.05) il T KL IR IR 7K 1Y)
Thi, S E PR (PER) S I e w8 b i 3,
Hrh IR IR 2.00%240 88 H Bscs iy, B
THARIKTE 1.05% 5% 2.65%2(P<0.05), 5 1.35%.
1.65%J% 2.42%41 JC i 3 1 24 5(P>0.05) . 45 00 4H
FI DLBLR(PPY) IR R B 5 b i ad,
MR KF 2.00%2H 12 35 5 T IR &R K P 1.05% 5 2.65%
#(P<0.05), 5 1.35%. 1.65%K% 2.42%2H G . & 1 2%
S (P>0.05).

DARLRF I 2 W KT R Ak b, £ 1) e AR KR
(SGRYNHALFR, 2R ATZRIEH 4715 y = —0.211x" +
0.776x —0.291, R*=10.937, 452 fR/KF N 1.84%1H
BTN, 535K E AR 1), DUk IR
iR KV R Ak b L 5 60 ) TRV SOR (FE) AR bR #E A T
TRHREZR R0 HE S y = —0.401x° + 1.506x —0.591,
R*=0.779, MM AKF-H 1.87% BT =i, ik
BCRIE B B KA (B 2) 0 AL 55 2 R K - R B A A
fiy #1125 11 BT LA (PPY) P A bR AT — it £ [l
VAT y =—16.794x" + 61.453x —20.944, R*=0.986,
MHEIRKT- R 1.83% AR EI, B HUTERE K
(" 3)

3 g7k F FMe( + )
Tab.3 Effects of dietary threonine levels on the growth performance of Japanese seabass (Mean+SD, n=3)
S ¥ Diet

Parameters Diet 1 (1.05%) Diet 2 (1.35%) Diet 3 (1.65%) Diet 4 (2.00%) Diet 5 (2.42%) Diet 6 (2.65%)
VLR E Initial weight(g) 333.93+6.60  333.93+£6.60  333.93+6.60  333.93+6.60  333.93£6.60  333.93+6.60
ZORIKTE Final weight(g) 420.74£9.32%  432.67+4.08°  455.4249.96°  461.39+7.74*  435.79+4.65°  405.20+15.61°
TEI% &R Survival rate (%)  95.83+3.61 95.83+3.61 93.75+0.00 91.67+3.61 95.83+3.61 89.58+7.21
WAE R WGR (%) 23.76+0.17°  27.78+0.36%  32.87+0.41°  35.41+0.37°  28.49+0.35°  21.04+0.52°
FiE A K R SGR (%/d) 0.30+0.02¢ 0.35+0.04° 0.41+0.04° 0.43+0.04° 0.36:£0.04° 0.27+0.06°
PR FI (%/d) 0.52+0.07 0.54+0.08 0.54+0.14 0.52+0.03 0.47+0.10 0.54+0.09
TR FE (%) 0.59+0.07" 0.65+£0.09°*  0.78+0.17% 0.83+0.05° 0.79+0.15% 0.52+0.09°
A TSR PER (%) 1.44+018" 1.54£0.20"  1.89+0.42% 2.01+0.12° 1.87+0.37% 1.26+0.22°
HHABRUURR PPV (%) 25.2043.12% 31.244.258"°  34.34+7.64°  35.6442.09°  28.72+5.65"°  24.25+4.25°

e [F—A7 AR Y AR RE RN 4 W) 22 57 Wl 2 (P<0.05)

Note: Means in each row with different superscripts are significantly different (P<0.05)
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046 38¢ y=-16.794x2+61.453x-20.944
T 043} . S 3l R=0.986
e E 2
s %’ 040 # S 34}
2 037} %2 3t
H g 3 o
2 034} * ‘"Sg 30
“2 031l y=-0.211x7+0.776x-0.291 S el
R R*=0.937 2 Xmax=1.83%
% 0.28 . & 26F
0.25 . - . . 24 : : AN :
0.90 1.40 1.90 2.40 2.90 1.0 1.5 2.0 2.5 3.0
724 R 7K F- Threonine levels/(% dry diet) AR /KF Threonine levels/(%dry diet)
B GRDR R F  AKT So 5 2 KR f B Bl 3 PRk b S [R] 95 22 BR 7K SF %o s £ 2 11 AR R 1) 5 R
Fig.1 Effects of dietary threonine levels on the specific Fig.3 Effects of dietary threonine levels on the protein
growth rate of Japanese seabass productive value of Japanese seabass
085" 1=-0.401x2+1.506x—0.591 2.2
o R*=0.779 * e e i S .
< 080 ek H AN (] 7K ST £ 3% TR X i e A 20 B 1Y) 5 e
z
5 075 N 4, #5ILBA iRk TS RN 69.52%-74.65%, H
% 070 EHESEN 15.04%1535% R E), A SN
B ocs 7.04%-7.17%(MH), K3 & 8EHN 5.35%5.68%(1%
% o0 S 87% ), A 4L T 352 5(P>0.05), Gk R IR K T
. ST 10 (A2 IR 3 B (P>0.05)
on
0.50 ‘ ‘ R . 2.3
1.0 1.5 2.0 2.5 3.0 \ A
AR KK Threonine levels/(%dry diet) JHF U A e S Rl 0 2 B ) v O 2 R K - 1 T
== A e i e
i N e 2 LI S v b 1y A, Hrh IRz BB /K F- 2.00%
Pl 2 Db AR R A5 S K T £ AR 1 B @E%ﬁgﬁéﬁﬁpwosﬁs H%”W%#%
Fig.2 Effects of dietary threonine levels on the feed 2How 5 T 2 03)( )O# T ) g
efficiency of Japanese seabass 4175 1 2 i ) e R 2 K i T e R LR I S

x4 EARBAIBERKTENEEKARMEE( =+ )

Tab.4 Effects of dietary threonine levels on the whole body composition of Japanese seabass (MeantSD, n=3)

&% i ¥} Diet
Parameters Diet 1 (1.05%) Diet 2 (1.35%) Diet 3 (1.65%) Diet 4 (2.00%) Diet 5 (2.42%) Diet 6 (2.65%)
147K 43 Moisture (%) 74.65+1.22 69.68+2.88 70.91£1.91 69.52+0.89 72.85+1.96  70.12+2.18
1 {AHLE 11 Crude protein (%)  15.28+0.27 15.04+0.21 15354024  15.14+0.36  15.12+0.51 15.27+0.37
i RHUIEHT Crude lipid (%) 7.06+0.11 7.17+0.08 7.10+0.26 7.04+0.62 7.04+0.07 7.04+0.07
KRSy Ash (%) 5.55+0.43 5.49+0.89 5.36+0.04 5.68+0.58 5.64+0.27 5.35+0.26

e [E—A7 AR 1 AR BE RN 2 W) 22 57 W 2 (P<0.05)

Note: Means in each row with different superscripts are significantly different (P<0.05)

x5 WEPAREBKEMEEFREREEEMPE =+ )
Tab.5 Effects of dietary threonine levels on GOT, GPT activities of livers in Japanese seabass (Mean+SD, n=3)

bR {516 Dict
Parameters Diet 1 (1.05%) Diet 2 (1.35%) Diet3 (1.65%) Diet4 (2.00%) Diet5 (2.42%) Diet 6 (2.65%)

N EHEEE M GOT(U/g prot)  40.65£0.29°  40.97+0.89°  41.10+0.63%  43.62+1.29°  41.72+1.96™  39.90+1.22°
BN GPT(U/g prot)  46.02£1.94°  45.07£0.94°  49.76+0.57°  50.62+1.07°  46.01+1.17° 46.95+0.70°

e [F—A7 AR Y AR RE RN 4 W) 22 57 Wl 2 (P<0.05)

Note: Means in each row with different superscripts have significant differences (£<0.05)
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Tab.6 Effects of dietary threonine levels on the essential amino acid profile of the muscle in Japanese seabass (Mean+SD, n=3)

BIEMR

A%} Diet

ANOVA

Amino acids  Diet 1 (1.05%) Diet 2 (1.35%) Diet 3 (1.65%) Diet 4 (2.00%) Diet 5 (2.42%) Diet 6 (2.65%) F{H P{H

K2R Arg 4.56+1.33 4.5241.19 4.34+1.64
H &R His 2.60+0.33 2.45+0.30 2.69+0.05
SRR e 3.51+0.12 3.46+0.11 3.48+0.08
SR Leu 5.36+0.04 5.5+0.04 5.35+0.04
ERA R Met 3.84+0.90 3.40+0.23 3.15+0.47
KN Phe  4.37+0.28 4.35+0.04 4.07+0.63
HiE R Lys 5.99+0.03 5.99+0.02 5.99+0.07
AR Val 4.29+0.02 4.2340.05 4.2240.06
IR MR Thr 4.01+0.08 3.99+0.11 4.06+0.04

4.35+0.17 4.55+0.44 5.03+1.14 0.16 097
2.57+0.19 2.60+0.49 2.49+0.40 0.17 097
3.43+0.06 3.46+0.11 3.44+0.06 0.14 098
5.33+0.05 5.34+0.08 5.33+£0.05 0.16 097
2.90+0.16 2.89+0.15 2.83+0.16 244 0.10
4.25+0.28 4.14+0.34 4.23+0.28 0.34 0.88
5.98+0.03 5.98+0.08 5.97+0.04 0.17 097
4.21+0.04 4.27+0.03 4.24+0.03 1.78 0.20
3.99+0.09 4.05+0.09 3.99+0.08 0.35 0.87

TE: ARSI E @RI & &, SCHIE P n=3
Note: tryptophane was not determined in this study

D (R 5), IR EIRIKF 2.00% % 1.65%4 i 3
T H A 4% 4 (P<0.05), X P4 H) G W 2R
(P>0.05).,

2.4

Tk R S TI0AN R 7K ST 1 9 2 1R o) s JJL ) H b
T E LR A S AN e 6. LD R Ik €0 SR A A
SEAN, TEGDRIAS [A] B I S R K T Hofth 9 Fpdh 75 (3%
R, 254 IEA % 2% 5 (P>0.05),

w

AHWFFE LA £8(333.93+6.60 g) WBFSERT4, i
TERERR AR P B I R RSP B 7R R, 25 70 d 1Y
A KA, LA SGR. FE FI PPV i 6akR, #1185
104 K S 6 DR R 2R Y Rl T R i . 45 R
AN, R IR R S O R 1.83%-1.87%
AF, o £ 2 R e A A P R R e v A 1 B R AR
gt W = T BN 2R 65 (Dicentrarchus labrax) 2.6%/1 %}
#H 1(Tibaldi et al, 1996) . 4L (Morone saxatilis) 3.0%
el R 1 (Small et al, 1998). H 7 5 & (Paralichthys
olivaceus) 2.3%%a ¥ 1 (Forster et al, 1998), 3% [F 4L
1 (Sciaenops ocellatus) 2.9%1i 4} & H (Moon et al,
1991), AT B[ BB AT (Cirrhinus mrigala) 4.5% k&
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Threonine Requirement of Japanese Seabass
(Lateolabrax japonicus) in Mature Stages
DOU Xiuli'?, LIANG Mengging'”, ZHENG Keke', WANG Xinxing'
(1. Yellow Sea Fisheries Research Institute, Chinese Academy of Fishery Sciences, Qingdao 266071;
2. College of Fisheries and Life Sciences, Dalian Ocean University, Dalian 116023)
Abstract It has been clear that the dietary threonine is essential in the growth of juvenile Japanese

seabass, and the requirement of threonine could vary at different growth stages. It is necessary to identify

the requirement of threonine at mature stages. We designed a 10-week feeding experiment to investigate

the effects of threonine on the growth performance of Japanese seabass and to determine the optimal level

of dietary threonine. Six isonitrogenous and isoenergetic semipurified diets (44.67% crude protein, 21.65

kJ/g gross energy) were formulated with graded levels of crystalline threonine (0, 0.35%, 0.70%, 1.05%,

1.40%, and 1.75%). The actual levels of threonine were determined to be 1.05%, 1.35%, 1.65%, 2.00%,

2.42%, and 2.65% in the dry diets, respectively, and then used them to feed the six groups of Japanese

seabass (average body weight: 333.93+6.60 g). The result showed that no significant differences in

survival rate (89.58%—-95.83%) were found among dietary treatments (P>0.05). With the increasing of
dietary threonine levels, the specific growth rate (SGR), feed efficiency (FE) and protein productive value

(PPYV) increased significantly (P<0.05), then these indexes showed a declining tendency after reaching

their peaks at the 2.00% dietary threonine level. The activities of glutamic-oxaloacetic transaminase (GOT)
in livers observably increased when threonine level was increased from 1.05% to 2.00% (P<0.05), and

then decreased when the threonine level was increased from 2.00% to 2.65%. The highest activity of
glutamic-pyruvic transaminase (GPT) in liver was obtained in fish fed with 2.00% of dietary threonine.

However there was no significant difference in the body composition between different dietary treatments

(P>0.05). The second-order regression analysis based on different parameters (SGR, FE, and PPV)

indicated that the optimal levels of dietary threonine were 1.84%, 1.87% and 1.87% (of diet), and 4.11%,

4.18% and 4.09% (of dietary protein) respectively.

Key words Lateolabrax japonicus; Threonine; Growth performance; Requirement; Mature stages
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