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1
2-13 10 1.1
(8.0+0.20) ¢ L- . N N
1.94%
- . 43% .
L- 12.67% ( 1),
o L-
1 «C )
Tab.1 Ingredient and proximate composition of the experimental diets( dry matter) %
diet number
ingredients Diet 1 Diet 2 Diet 3 Diet 4 Diet 5 Diet 6
(0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
fish meal 14.39 14.39 14.39 14.39 14.39 14.39
soybean meal 8.00 8.00 8.00 8.00 8.00 8.00
gelatin 8.20 8.20 8.20 8.20 8.20 8.20
beer yeast 3.00 3.00 3.00 3.00 3.00 3.00
dextrin 29.00 29.00 29.00 29.00 29.00 29.00
fish oil 5.50 5.50 5.50 5.50 5.50 5.5
soybean oil 3.30 3.30 3.30 3.30 3.30 3.30
lecithin 2.50 2.50 2.50 2.50 2.50 2.50
amino acids premix' 16.89 16.89 16. 89 16.89 16.89 16. 89
mineral premix? 2.00 2.00 2.00 2.00 2.00 2.00
vitamin premix3 2.00 2.00 2.00 2.00 2.00 2.00
attractant* 0.30 0.30 0.30 0.30 0.30 0.30
mold inhibitor 0.10 0.10 0.10 0.10 0.10 0.10
ethoxyquin 0.05 0.05 0.05 0.05 0.05 0.05
microcrystalline cellulose 2.77 2.77 2.77 2.77 2.77 2.77
L- L—glutamic acid 2.00 1.60 1.20 0.80 0.40 0.00
L- L-isoleucine 0.00 0.40 0.80 1.20 1.60 2.00
proximate analysis
L- LAsoleucine 0.72 1.11 1.53 1.93 2.31 2.72
crude protein 42.89 42.47 42.58 42.62 42.74 42.51
crude lipid 12.39 12.49 12.35 12.42 12.53 12.45
ash 5.31 5.82 5.76 5.57 5.49 5.57
moisture 7.43 7.51 7.19 7.21 7.40 7.29
11, (% ) 0.99; 0.05; 1.73; 2.14; 0. 80; 0.91; 1. 30;
0.84; 2.16; 0.52; 0. 86; 0.08; 0. 66; 3.84. 2. (mg or g/kg )
B, 25 mg; 45 mg; B, 20 mg; By, 0.1 mg; K, 10 mg; 800 mg; B, 60 mg; 200 mg;
20 mg; 1.20 mg; A 32 mg; D; 5 mg; E 120 mg; C 2 000 mg; 2 000 mg;
14.52 g, 3. (mg or g/kg ) 2 mg; 0.8 mg; (1%) 50 mg; 10 mg; 80 mg;
50 mg; 60 mg; 1 200 mg; 3 000 mg; 100 mg; 15.45 g. 4. : : =1:1

Notes: 1. essential amino acids premix( % diet) : arginine 0. 99; histidine 0. 05; leucine 1. 73; lysine 2. 14; methionine 0. 80; phenylalanine
0.91; valinel. 30; threonine 0. 84; aspartic acid 2. 16; serine 0. 52; alanine 0. 86; cystine 0. 08; tyrosine 0. 66; glutamic 3. 84. 2. vitamin
premix( mg or g/kg diet) : thiamin 25 mg; riboflavin 45 mg; pyridoxine-HCl 20 mg; vitamin B}, 0.1 mg; vitamin K; 10 mg; inositol 800 mg;
pantothenic acid 60 mg; niacin acid 200 mg; folic acid 20 mg; biotin 1. 20 mg; retinolacetate 32 mg; cholecalciferol 5 mg; alpha-tocopherol

120 mg; ascorbic acid 2 000 mg; choline chloride 2 000 mg; microcrystalline cellulose 14.52 g. 3. Mineral premix( mg or g/kg diet) : NaF

2 mg; KI 0.8 mg; CoCl,(1%) 50 mg; CuSO, *5H,0 10 mg; FeSO, * H,0 80 mg; ZnSO, * H,0 50 mg; MnSO, * H,0 60 mg; MgSO, *

7H,0 1 200 mg; Ca( H,PO,), * H,0 3 000 mg; NaCl 100 mg; Zoelite 15.45 g.4. Attractant: glycine: betaine =1: 1
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( 2) . 0 80
( ) .0.4% .0.8% 1.2%1.6% 2.0% N 6 mol/L
L- ( NaOH pH "
0.72% 1. 11% 1. 53% 1. 93% 2. 31% F( 1I) 26 (
2.72%) L- ) (3 mm x
6 ( 43% 5 mm) 55 C
20.54 kJ/g) diet 1.diet 2. diet 10% -20 C
3.diet 4.diet 5 diet 6. o
2 ( )
Tab.2 Amino acid composition of diets( dry matter) %
43% diet number
amino 43% whole diet 1 diet 2 diet 3 diet 4 diet 5 diet 6
acids body protein (0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
Arg 2.58 2.44 2.49 2.35 2.41 2.51 2.38
His 0.55 0.51 0.54 0.49 0.46 0.53 0.52
Tle 1.78 0.72 1.11 1.53 1.93 2.31 2.72
Leu 3.02 2.98 2.87 2.83 2.86 2.75 2.73
Lys 3.36 3.10 3.19 3.32 3.18 3.05 2.97
Met 1.22 1.14 1.31 1.16 1.25 1.15 1.33
Phe 1.51 1.47 1.53 1.48 1.37 1.42 1.34
Thr 1.60 1.45 1.38 1.65 1.58 1.52 1.65
Val 2.01 2.06 2.26 2.18 2.06 2.04 2.14
Asp 4.01 3.87 3.71 3.68 3.69 3.60 3.55
Ser 1.44 1.41 1.37 1.31 1.25 1.36 1.29
Gly 2.87 2.95 2.82 3.01 2.96 3.11 3.07
Ala 2.55 2.47 2.52 2.65 2.40 2.59 2.53
Cys 0.24 0.21 0.27 0.19 0.27 0.21 0.30
Tyr 1.21 1.19 1.32 1.31 1.29 1.41 1.17
Glu 6.60 8.39 8.08 7.83 7.32 6.78 6.49
1.2 -20 C o
24 h
o (1:10 000) N o
o 3.0 m x 4 -20 C
3.0mx3.0 m 2 o 6
o 2 mL
24 h 4 C 3 000 r/min
N (159.33 £1.20) ¢ 15 min 0.5 mL
18 1.5 mx1.5mx2.0m -80 C
20 (GOT) N ( GPT) N
. (TG) (TC) .
2 05:30 17:30 N
10 (GOT)
24 ~31 C 24 ~29 pH ( GPT) o 4 N
7.1~7.4 7 mg/L o 0
1.3 ( HSI) (VSI) o
5
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AOAC " . (GOT / ) x 100
GPT TG TC ) ( condition factor CF %) = (
( BS- / ’) x100
200) N (GOT) + ( mean +
( GPT) ( SE) SPSS 17.0
) o ( One-Way ANOVA)
: (P <0.05) Tukey” s o
0.02 ¢ 15 mL 6 mol/L 110 C WGR PR ( second—
24 h order polynomial regression model) '°
50 mL ( Milli€Q system) L- o
2 mL 5 mL
2
( VD23 Germany)
2 mL 2.1 L-
3 5 pH N
2 mL
8900 (93.33%~97.33%) (1.15~1.24% /d)
( Hitachi 1.-8900 automatic amino (P>0.05)( 3)- L-
acid analyzer Hitachi ) o
1.4 L- 1.93%
( survival rate SR %) =100 x L-
/ 0.72%1.11% .2.31%  2.72%
( weight gain rate WGR %) =100 x (P<0.05) 1.53% (P >0.05)
( - )/ ( 3). L-
(feed intake FI % /d) =100 x L-
! ( + ) /12 ] 1.93% L- 0. 72%
2.72% (P<0.05)( 3), L-
( feed efficiency FE) = ( L-
- )/ 1.93%
( protein retention PR %) = 0.72% 1. 11% 2.72% (P <0.05)
100 x ( / ) (P>0.05)( 3). L-
( hepatosomatic index HSI %) = ( (2.01 ~2.16%) .
/ ) x100 (10.23 ~11.47%) (1.49 ~1.72%)
( viscerosomatic index VSI %) =( (P>0.05)( 4).
3 L-
Tab.3 Effects of dietary L-isoleucine levels on growth performance and feed utilization of Japanese seabass
1% /g /g 1% 1% /(% 1d) 1%
diets no. IBW FBW SR WGR FI FE PR
diet 1(0.72) 157.00 £2.31 281.33 £2.60" 93.33+1.33 75.84 +1.61¢ 1.24 £0.19  0.63 +£0.04° 28.38 +0.29¢
diet 2( 1. 11) 159.00 +£3.61 300.67 +4.18° 97.33 +1.33  88.05 +2.68° 1.15+0.19  0.76 £0.05** 33.91 +0.35"
diet 3( 1.53) 159.00 +£3.51 324.00 £2.52" 96.00 £2.31 102.63 +1.53** 1.20+0.27 0.81 £0.16" 37.20 +£0.99*
diet 4( 1.93) 161.00 £2.52 333.67 £1.86" 96.00 £2.31 108.55 +1.14* 1.23+£0.27  0.89 £0.15* 37.57 +£0.67°
diet 5(2.31) 161.67 £3.28 313.00 +2.65" 96.00 +2.31 95.73 +1.69" 1.17 £0.18 0.79 £0.13*  34.91 +0.58"
diet 6(2.72) 158.33 £2.91 303.67 £2.60¢ 93.33 +1.33 89.75 +1.47° 1.21 £0.11 0.71 £0. 14"  32.37 +0.61"
3 (P <0.05)

Notes: * Values show mean + SE n =3; values in the same column with different superscripted small letters mean significant difference( P <

0.05) the same as the following
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4 L- N 6 L-
(P>0.05) .
Tab.4 Effects of dietary L-isoleucine levels on
HSI VSI and CF of Japanese seabass
1% 1% 1% /( g/em®)
diets no. HSI VSI CF
diet 1(0.72)  2.06+0.15 11.33+0.27  1.68 £0.20
diet 2( 1. 11) 2.16 £0.12  10.32 +0.34 1.55 +0.02
diet 3( 1.53) 2.07£0.12 10.23 +0.64 1.49 £0.08
diet 4( 1.93) 2.01 £0.10 10.65 +0.44 1.61 £0.10
diet 5(2.31) 2.11£0.10 11.40 =0.68 1.72 £0.10
diet 6(2.72)  2.05+0.12 11.4720.66  1.57 £0.15
Lo 1
(WGR) Fig.1 Relationship between weight gain rate and
Y = —22.30X* +83. 71X +25. 81 R’ =0.922; dietary L-isolencine levels
L—-
( PR)
Y= -7.136X* +26. 19X +13.45 R* =0.975.
WGR PR
L- 1.88%
1.84% 4.41%
4.32% ( 1 2)
2.2 L-
L- 2
(70.89% ~72.21%) . (15.48% ~16.18%) .
(6.95% ~ 7. 41%) (5.55% ~ Fig.2 Relationship between protein retention and
5.71%) (P>0.05)( 5); dietary L-isoleucine levels
5 L- ( )
Tab.5 Effects of dietary L-soleucine levels on the body composition of seabass( wet weight) %
diets no. crude protein crude lipid ash moisture
diet 1( 0.72) 15.71 £0.27 6.95+0.13 5.71 £0.05 72.21 £0.48
diet 2( 1. 11) 15.77 £0. 12 7.28 £0.15 5.63 £0.09 71.38 £0.19
diet 3( 1.53) 16.18 £0.11 7.41 £0.09 5.55+0.04 70.89 +0.28
diet 4( 1.93) 16.16 £0.20 7.24 £0.14 5.63 £0.09 71.39 +£0.41
diet 5(2.31) 15.48 £0.04 7.22£0.17 5.59 £0.15 72.02 0. 14
diet 6(2.72) 15.86 +0.03 7.31 +0.07 5.62 £0.07 71.23 £0.20
2.3 L- (P<0.05) ( 7); ( GPT)
(GOT) L-
(GOT) L- 1.93% 0.72%
2.72% (P <0.05)
L- 1. 93% (P>0.05)( 7)o
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6

L-

(

)

Tab.6 Effects of dietary L-isoleucine levels on amino acid profile of

the muscle in Japanese seabass( protein) %
diet number.
amino acids diet 1 diet 2 diet 3 diet 4 diet 5 diet 6
(0.72) (1.11) (1.53) (1.93) (2.31) (2.72)
Arg 5.32+0.13 5.28 £0.11 5.31 £0.05 5.25+0.13 5.04 £0.13 4.98 £0.10
His 1.92 £0.04 1.90 £0.01 1.95£0.01 2.01 £0.04 1.97 £0.06 1.90 £0.01
Ile 3.83 £0.06 3.79 £0.11 3.78 £0.03 3.96 £0.09 3.69 £0.05 3.70 £0.07
Leu 5.82+0.15 5.82+0.13 5.84 +0.04 6.08 £0.10 5.83 +£0.06 5.72 £0.12
Met 2.54 £0.07 2.72 £0.09 2.68 £0.04 2.78 £0.08 2.63 +£0.34 2.65 +£0.08
Phe 3.66 £0.09 3.57 £0.10 3.63 £0.03 3.79 £0.05 3.59 £0.08 3.47 £0.03
Lys 6.33 £0.29 6.14 £0.18 6.20 £0.04 6.53 £0.04 6.50 0. 10 6.19 £0.23
Val 3.63 +0.03 3.71 £0.01 3.75+0.01 3.75+0.03 3.70 £0.04 3.71 £0.04
Thr 3.94 0. 12 4.01 £0.07 3.98 +0.03 4.09 £0.07 4.04 +0.01 3.81 £0.10
Asp 7.96 £0.26 8.01 +0.28 8.16 £0.75 8.12 +0.50 8.05 +0.56 8.02 £0.27
Ser 2.79 £0.18 2.84 £0.26 2.81 £0.19 2.84 £0.17 2.80 £0.27 2.83 £0.09
Gly 4.63 +0.26 4.66 +0.25 4.65 +0.21 4.69 +0.29 4.66 +0.15 4.66 +0.19
Ala 5.26 £0.09 5.29 0. 18 5.33£0.19 5.32 £0.20 5.29 £0.35 5.28 £0.09
Cys 0.73 £0.12 0.74 £0.15 0.77 £0.15 0.76 £0.06 0.76 +£0.12 0.74 £0.15
Tyr 2.56 +0.06 2.58 £0.18 2.57 £0.09 3.63 +0.12 2.60 £0.18 2.59 0. 16
Glu 12.50 +0.32 12.48 +0.32 12.52 +0.24 12.55 +0.09 12.49 +0.15 12.48 £0.09
7 L- 2.4 L-
Tab.7 Effects of dietary L-isoleucine levels on
activity of GOT and GPT in liver of (TG) L-
Japanese seabass (U/g prot) L-
1% 1.93% 0.72%
diets no. GOT GPT 1.11% ( P <0. 05)
diet 1(0.72) 25.06 +0.63" 50.00 £0.88" (P>0.05)( 8). L—
diet 2( 1.11) 28.06 +0.89" 50.59 +1.26™ (GOT) . ( GPT)
diet 3( 1.53) 28.13 £1.03" 51.22 +1.36"
diet 4( 1.93) 32.10 £0.26" 56.22 +1.61° N (TC) (P>
diet 5(2.31) 27.33 £0.96" 52.01 +1.30% 0.05)( 8)o
diet 6(2.72) 27.20 +£0.52° 49.41 +0.87"
8 L-

Tab.8 Effects of dietary L-isoleucine levels on serum biochemical indexes of Japanese seabass

(159.33 £1.20) g

1% /(U/L) /(U/L) /( mmol /L) /( mmol /L)
diets no. GOT GPT TC TG
diet 1(0.72) 10.33 £0.88 4.70 £0.25 5.90 +0.06 4.99+0.11"
diet 2(1.11) 10.00 +1.53 4.26 +0.12 5.79 +0.18 5.38 +0.14"
diet 3(1.53) 9.67 £0.33 4.37£0.12 5.97 +0.09 5.70 +0. 12
diet 4( 1.93) 9.33+1.33 4.13 £0.15 6.35+0.24 6.16 £0. 12
diet 5(2.31) 11.00 £1.00 4.50 +0.12 5.69 +0.22 5.75 £0.29%
diet 6(2.72) 10.00 +0. 58 4.53+0.16 5.71 +0.21 5.59+0.15"
3
L- L-
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L 2%
L—
L—
1.93% . ? .
( 3)- L-
o 2 °
L- (159.33 + I—
1.20) ¢ ’ 10
L- L- 8
L- 1. 84% ( ) o
~1.88% (4.32% ~4.41% ) o L-
(159.33 £1.20) ¢ I- 2
( Dicentrarchus 28
labrax) ( 2. 60% ) 7 (2.50% .
)t (2.58% ) .
(3.47% ~3.70% ) 7 (3.15% ) .
(4.00% ~4.23% ) s
( Labeo rohita) (3.80% ~3.98% ) Y. », .
( Anguilla japonicus) (4. 00% ) "
( Chanos chanos Forsskal) (4.00% ) 182
. L— ( GOT) ( GPT)
N N N N N o GOT  GPT
A (8.0+0.20) g L- 30 .
4.69% 0
L- o-
L- L- GOT
2y . N GPT
7. 0 L- 1.93%
L—
° L- o
( Pelteobagrus vachelli) ' . -
L- GOT GPT
» GOT
a- s
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Dietary L-isoleucine requirement of Japanese seabass
( Lateolabrax japonicus) in the middle growing stage

LU Kai XU Wei MAI Kangsen WANG Zhen YAN Jing XU Hanlin Al Qinghui’
( Key Laboratory of Mariculture Ministry of Education; Key Laboratory of Aquaculture Nutrition and Feeds
Ministry of Agriculture; Fisheries College Ocean University of China Qingdao 266003 China)

Abstract: The present study was conducted to estimate the quantitative requirement of L-soleucine in
Japanese seabass ( Lateolabrax japonicus) initial body weight ( 159. 33 + 1. 20) ¢ by feeding six
isonitrogenous and isoenergetic practical diets containing graded levels of L-soleucine 0. 72% 1. 11%
1.53% 1.93% 2.31% and 2. 72% ( dry weight) respectively named diet 1—diet 6. After a 10-week
growth trial results showed that weight gain rate( WGR) feed efficiency ( FE) and protein retention( PR)
were significantly influenced by the different diets( P <0.05) . The values increased first and then declined
as the dietary L-soleucine levels increased. The highest values of these three parameters were 108. 55%
0.89 and 37.57% in fish fed the diet with 1.93% dry matter of dietary L-isoleucine respectively. Survival
rate( SR) feed intake( FI) hepatosomatic index( HSI) viscerosomatic index( VSI) condition factor( CF)
body composition and the essential amino acids of muscle were not significantly influenced by dietary L-
isoleucine level( P >0.05) . Dietary L-soleucine significantly affected the activities of glutamic-oxaloacetic
transaminase( GOT) and glutamic-pyruvic transaminase( GPT) in livers( P <0. 05) . The level of triglicerid
(TG) in serum was significantly affected by dietary L-soleucine levels( P <0.05) . Fish fed the diet with
1.93% L-soleucine had the highest TG value. GOT and GPT activities and total cholesterol( TC) levels in
serum were not significantly affected( P > 0. 05) . In conclusion appropriate dietary L-soleucine level can
improve the growth of the seabass. On the basis of WGR and PR using the second-order regression analysis
dietary L-soleucine requirement of Japanese seabass in the middle growing stage were estimated to be
1.88% and 1.84% dry diet(4.41% and 4.32% dietary protein) respectively.
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