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A 4 000 ~20 000 IU /kg *~°
( Paralichthys olivaceus) A
10 000 TU/Kg [
( Lateolabrax japonicus)
§-11
2. 13
C 14
15
16
17 .
B2.B6. N B
A
N N A
A
1
1.1
( Do
0.1 000.2 000.4 000.8 000 16 000 TU
A( A ) 6
( Diets 1 ~6) ,
19 A

245. 1 005. 1 835. 3 781. 7 583
15 273 1U /kg..

80
F26( II) 45 C
9% ~10% .
(1.5 mm x3.0 mm 2.5 mm X
4.0 mm) -15 < o

89
1 ( )
Tab.1 Formulation and proximate composition of
the experimental diets( dry matter) %
ingredients content
( ) casein( Vitamin free) 36.0
gelatin 9.0
dextrin 28.0
menhaden fish oil 7.0
soybean oil 4.0
amino acid mixture' 4.0
lecithin 2.0
sodium alginate 1.0
a- a-Cellulose 3.0
mineral premix2 4.0
A
( ) 20
Vitamin premix( Vitamin A free) 3
(n=3) proximate analysis( n =3)
protein 43.2
lipid 12.5
moisture 9.5
1. (% ): 1.25%;
0.02% 0.67%, 0.73%;, 0.04%,
0.13%;, 0.29%.2. (mg 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.3.
(mg/kg) : B, 25 mg; 45 mg;
By ( ) 20 mg; B, 0.1 mg; K; 10
mg; 800 mg; B;( ) 60 mg; 200 mg;
20 mg; 1.20 mg; D; 5 mg; E 120 mg;
C 2000 mg; 2 500 mg; 150 mg;
14 044 mg

Notes: 1. Amino acid premix( % dry matter) : Aspartic acid 1.25%;
Glycine 0.02%; Alanine 0.67%; Arginine 0.73%; Cystine

0.04% ; Valine 0.13% ; Methionine 0.29% .2. Mineral premix( mg
or g/kg diet) : NaF 2 mg; KI 0.8 mg; CoCl, * 6H,0(1%) 50
mg; CuSO, * 5SH,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,O0 3 000 mg; NaCl 100 mg; Zoelite 15.45 g. 3.
Vitamin premix ( mg/kg diet) : B, 25 mg; B, 45 mg; By 20 mg;
B, 0.1 mg; K; 10 mg; inositol 800 mg; B ( pantothenic acid) 60
mg; niacin acid 200 mg; folic acid 20 mg; H 1.20 mg; D; 5 mg;
E 120 mg; C 2 000 mg; choline chloride 2 500 mg; antioxidant 150
mg wheat middling 14 044 mg

1.2

(5.0mx3.0m x1.5 m)
( Diet 1)
o 24 h

(10.20 £0.14) ¢
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90
120 L 10 ANOVA) (P <0.05) Turkey’ s
A 3 *
2 o 1 ~4 1.5 mm x ( mean = SE) o
3.0 mm 5~9 2.5 mm X
4.0 mm o 1 h 2
1h o 2.1 A
N 1 L/min A
27.0~30.0 C 25 ~28 pH 8.0 ~ S
8.1 7 mg/L o 9 . . A
24 h o 3 o A
1 mL (SR) o
o A (245 1U /kg Diet 1) SR A
-20 C 1005 1835 1U/kg
=70 C o A (P<0.05)( 2).
1.3 A 245 ~1 835 1U /kg
. ( WGR) . ( SGR) .
AOAC 0, 105 C ( FER) ( PER) A
(P<0.05) - A
600 °C o 1835 U /kg WGR o
Folch * . WGR A
( AKP) . ( ALT) . WGR Y =517.5-0.20 x
( AST) . (1934.8 -X) A
1934.8 1U/kg( 1)
A ’ o ] 550 ¢ . ]
1.4 °\°§ 450 ¥Y=517.5-0.20(1 934.8—-X)
( weight gain rate WGR %) =( W, - &go 350 '\X:] 9846 e
z

W.) /W, x 100;

( special growth rate SGR % /d) =
LW, —LaW,) x100/t;

( feed efficiency rate FER) =

WWG /1, x 100;
( protein efficiency rate PER) =
WWG /I ;
( hepatosomatic index HSI %) =W, /
W, x 100;
w.\W,
t WWG (wet
weight gain) [, I
( ) W.\W, o
SPSS 11.0 for Windows
o ( One-Way

N
wn
(=

—_
w
[=]

0 4000 8000 12000 16000

R EEREAS R / (IU/kg)
dietary vitamin A level

1 A
Fig.1 Relationship between dietary vitamin A

level and weight gain rate of Japanese seabass

2.2 A
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(15 273 TU /kg) 1835 WU /kg (P <0.05)
A o
2 A 9 . R

~

Tab.2 Effects on SR WGR SGR FER and PER of Japanese seabass fed

experimental diets with graded vitamin A levels for 9 weeks n=3 x +SE
/g /g 1% /% /(% /d)
group initial body weight final body weight SR WGR SGR FER PER
Diet 1 10.20 +0. 14 28.30 +0.91° 73.33 +£5.77°  196.57 +18.64¢ 1.72 +0.10° 0.47 £0.10° 1.08 £0.02°
Diet 2 10.20 +0. 14 42.21 £0.64"  86.67 +3.33* 313.83 +4.76"  2.25+0.02" 0.67 +0.10" 1.54 +0.03"
Diet 3 10.20 +0. 14 61.77 £.36" 86.67 +5.77" 505.57 +4.97° 2.86 +0.01* 0.85 0. 10" 1.97 £0.03"
Diet 4 10.20 +0. 14 60.55 £0.56° 96.67 +£3.33%  526.19 +3.01* 2.91 £0.01* 0.85 +0.10* 1.97 £0.03*
Diet 5 10.20 +0. 14 61.90 £0.89° 96.67 +3.33%  506.87 +3.18* 2.86 +£0.01*° 0.85 +0.10* 1.97 £0.03*
Diet 6 10.20 +0. 14 61.15 +£1.31° 96.67 £5.77"  499.50 +£8.06" 2.84 £0.02° 0.84 +0.10° 1.95 £0.03°
(P >0.05)
Notes: Values with the same letters within the same column are not significantly different at P >0.05 the same as the following
3 A 9
Tab.3 Effects on carcass composition of Japanese seabass fed
experimental diets with graded vitamin A levels for 9 weeks %; n=3 x +SE
group crude protein crude lipid moisture ash
Diet 1 14.48 +0.33 4.68 +0.25°¢ 77.51 £0.65 4.42 +0.06%
Diet 2 14.76 £0.53 4.94 +0.23°¢ 76.96 £0.40 4.39 +0.10%
Diet 3 14.51 +0.33 5.30 £0.29" 77.21 £0.50 4.65 +0.05*
Diet 4 14.41 +0.52 5.63 £0. 18" 77.28 £0.71 4.40 £0.04
Diet 5 14.98 £0.47 6.14 £0.15% 76.03 £0. 14 4.40 £0.10%
Diet 6 14.87 +0.24 6.87 £0.35% 75.88 £0.25 4.09 +0.09"
2.3 A . 3546.6 1U/kg(  2) -
A
4 A 9
A . A
Tab.4 Effects on HSI liver lipid and
( 4) , A liver vitamin A content of Japanese seabass fed
experimental diets with graded vitamin
A 1835 1U/ P 8 _
A levels for 9 weeks n =3 x +SE
kg (11.42%)
1% 1% A !
A (15.22%) ( P <0.05) , A ¢ ¢ (ne/g)
group HSI liver lipid . o
A 11V61‘ vitamin A content
A (3781.7 583 15 273 IU/ Diet1  2.28+0.10 15.22 +0.52° 53.33 £7.75"
kg) A Diet 2 1.96 £0.12  12.38 +0.86™ 140.00 £6.43°
A (245 1 005 1 835 IU/kg) Diet3  1.90+0.08 11.42+0.55"  357.33+15.76"
(P<0.05)( 4)- A Diet4  1.92:0.16 12.02+0.81®  459.67 +14.53"
A A Diet5  2.12£0.06 13.56+1.02*"  490.00 +10.39*
Y =457.4 -0. 12 x Diet 6  2.14+0.10 13.98+0.77*  495.00 +4.73"
(3 546.6 - X) A
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92 39
600 ( AKP) (8.50 ~
%‘E 500 } N . 30.56 U/L) ( P <0.01)
= 0l /“ Y=457.4-0.12 X (3 546.6-X) ( ALT) ( AST)
ﬂi’é; wl /o (P<0.01)( 5).
iﬁg - V=3 546.6 UK A (15 273 U /kg)
L2l ALT  AST (11.41 ~5.31
B o . . . . 14.26 ~6.71 U/L)
0 4000 8000 12000 16000 (7.24 7.82 U/L) .
TR e o (re)
2 A A
Fig.2 Relationship between dietary vitamin A level (P<0.01) A
and liver vitamin A content of Japanese seabass (15273 1U/kg) TG TC
(0.61 ~2.71 mg/L.  8.27 ~45.93 U/
2.4 A mL) (2.45 mg/L
36.70 U/mL) .
A
5 A 9
Tab.5 Effects on serum parameters of Japanese seabass fed
experimental diets with graded vitamin A levels for 9 weeks n=3 x +SE
/ / / / /
(U/L) (U/L) (U/L) (mg/L) (U/mL)
group AKP ALT AST TG TC
Diet 1 8.50 +0. 14° 11.41 £0.21° 14.26 £0.41° 0.61 +0.07" 8.27 £0.63°
Diet 2 12.50 +£0.57¢ 7.88 +0.34% 12.66 0. 42 1.32+£0.07" 15.70 £1.41°
Diet 3 21.13 £0.36" 5.89 £0.23" 11.99 +0.37" 1.17 +0. 18" 28.44 £2.47"
Diet 4 23.28 +0.21° 5.47 £0.28" 9.35 +£0.38° 2.31 £0.20° 40.70 £3.77¢
Diet 5 23.78 £0.29" 5.31 £0.33" 6.71 £0.32¢ 2.71 £0.15° 45.93 +3.07°
Diet 6 30.56 £0.50" 7.24 +0.16™ 7.82 +0.28< 2.45 £0.20a 36.70 £1.55%
3 . :
Zhou ( Sciaenops ocellatas)
0 A
A A A
N A o
o Woodward *
A 1934.8 1U /kg
( 1 A .
A 3546.6 U/ A
ke( 2) . > (1000 ~3 500 IU /kg) . . .
( Oncorhynchus keta) * (1 000 ~3 500 N A .
1U /kg) fi ( Ictalurus punctatus) o
(2000 ~2 500 IU/kg) N (2 000 ~ A
4 000 IU /kg) 0 N
A A
A Halver * o
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Effects of different dietary vitamin A levels on growth and serum biochemical
parameters for Japanese seabass( Lateolabrax japonicus)

ZHANG Lu'? LI Jing'® TAN Fangfang” MAI Kangsen'
ZHANG Chunxiao' LI Huitao' Al Qinghui'”
(1. The Key Laboratory of Mariculture Ministry of Education Ocean University of China Qingdao 266003 China;
2. Technology Center of Tongwet Co. Litd Chengdu 610041 China;

3. Center for Bioengineering and Biotechnology College of Chemical Engineering
China University of Petroleum( East China) Qingdao 266580 China)

Abstract: A 9-week feeding experiment was conducted to evaluate the effect of dietary vitamin A level on
growth and serum biochemical parameters for juvenile Japanese seabass Lateolabrax japonicus. Six groups of
isonitrogenous( 43% crude protein) and isoenergetic ( 20 kJ/g dry matter) purified diets ( Diets 1 - 6)
containing 245 1 005 1 835 3 781 7 583 and 15 273 IU vitamin A( supplied as retinyl acetate) per kg diet
were fed twice daily to triplicate groups( 10 fish/group) of fish initial weight( 10.20 +0. 14) g/fish in 120
L plastic tanks. Fish fed the basal diet( Diet 1) developed heavy mortality exophthalmos haemorrhages at the
base of the fins and distortion of operculum. None of these deficiency signs were observed in fish fed the
vitamin A supplemented diets ( Diet 2 — 6) . Carcass lipid content significantly increased with dietary
increasing vitamin A level while protein and moisture showed no significant differences. The analyses of
serum parameters showed that the activity of alkaline phosphatase( AKP) the content of triacylglycerol( TG)
and total cholesterol( TC) all significantly increased with the increase of dietary vitamin A level while the
activities of glutamate transaminase ( ALT) and aspartate aminotransferase ( AST) had the reverse trend.
Broken-ine regression analysis of weight gain or liver vitamin A content showed that juvenile Japanese
seabass require a minimum of 1 934.8 IU vitamin A /kg diet for maximal growth or 3 546. 6 IU vitamin A/
kg diet for maximal liver vitamin A deposition.

Key words: Lateolabrax japonicus; vitamin A; growth; requirement;
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