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Tab 1 Formulation and proximate composition of
the experimental diets( dry matter) %

dietary lipid level
9 12 15

fish meal' 45.00  45.00  45.00
soybean meal' 12.00  13.00  14.00
beer yeast 3.00 3.00 3.00

fish oil 2.00 5.00 8.00
wheat meal' 30.95 26,95  22.95
50 2.50 2.50
00 2.00 2.00
00 2.00 2.00
0.05 0.05
30 0.30 0.30
10 0.10 0.10
10 0.10 0.10

ingredients

lecithin
. -2
mineral mix
. . .3
vitamin mix
ethoxyquin
attractants*
mold inhibitor’

Y,0,

© L e e bbb
=)
W

proximate composition
dry matter 91.93 93.22 90. 81
crude protein 43.81 43.76 43.74
crude lipid 9.01 12.16 14.91

1. : 65.90% 7.35%;
51.04% 3.03%,
15.53% 2.81% . 2. (mg org/
kg diet) : 0.8 mg; 2 mg; 10 mg;
(1%) 50 mg; 50 mg; 60 mg; 80 mg;
1200 mg; 3 000 mg; 15.55 g. 3.
(mg or g/kg diet) : B, 0.1 mg; 1.20
mg; D 5 mg; K; 10 mg; 20 mg;
20 mg; 25 mg; A 32 mg; B, 45 mg;
60 mg; E 120 mg; 200 mg; 800 mg;
C 2000 mg; 2 000 mg; 14.67 g. 4.
i)
Notes: 1. fish meal: crude protein 65. 90% dry matter crude lipid

7.35% dry matter; soybean meal: crude protein 51.04% dry matter
crude lipid 3. 03% dry matter; wheat meal: crude protein 15. 53%
dry matter crude lipid 2. 81% dry matter. 2. mineral premix( mg or
g/kg diet) : KI 0. 8 mg; NaF 2 mg; CuSO, * 5H,0 10 mg;
CoCl, *6H,0(1%) 50 mg; ZnSO, * H,0 50 mg; MnSO, -
H,0 60 mg; FeSO, * H,0 80 mg; MgSO, * 7H,0 1 200 mg;
Ca( H,PO,) , * H,0 3 000 mg; Zoelite 15.55 g. 3. vitamin premix
(mg or g/kg diet): vitamin B, 0. 1 mg; biotin 1. 20 mg;
cholecalciferol 5 mg; vitamin K5 10 mg; pyridoxine-HCl 20 mg;
folic acid 20 mg; thiamin 25 mg; retinol acetate 32 mg; riboflavin
45 mg; pantothenic acid 60 mg; alpha-tocopherol 120 mg; niacin
acid 200 mg; inositol 800 mg; ascorbic acid 2 000 mg; choline
chloride 2 000 mg microcrystalline cellulose 14.67 g. 4. attractant:

betaine. 5 mold inhibitor: calcium propionate

1.2
3x2
2
9% 12%  15% 1 3
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2/ (05:00 17:00)
1/ (05:00) 3 .

(3.0 mx3.0 m x

3.0 m)
o 2
24 h N
o 1.0 m x
1.0 mx1.5 mo (13.57£0.33) ¢
50 o
26.5~30.5 C 29 ~33
7 mg/L
1.3
8
24 h ( 1:10 000)
6
o 5
-20 C
AOAC
. 105 C 36 h
6.25 ;
550 C 12 h
o 2
2%
8 o
50 mg 2 mL —
(Vv:v  2:1) —
24 h —
4 mL (3 000 r/min 10 min)
2 mL
— (3 000 r/min
10 min)

1.2 mL 1. 6% CaCl,
1h (3 000 r/min 10 min)
1 mL 2% CaCl,-C-M(3:8:4)
(3000 r/min 10 min)
70 C

1.4
( special growth rate SGR % /d) =
(LaW, —LnW,) x100/t;
( feed effciency ratio FER) =( W, -

t

W) 1D,
( survival rate SR %) =N,/N, x 100
( hepatosomatic index HSI %) =W,/
W, x 100
( viscerosomatic index VSI %) =W,/
W, x 100
( condition factor CF %) =W, /L’ x100
W,W,
(g) W, W,
(g1 yor (g): Ny
N, y L
(em) o
SPSS17.0
( Two-way ANOVA) (P<
0.05) Tukey ;
Tukey ’.
2
2.1
87.33% ~92.67% (
2)
(P>0.05) .
. ( SGR) (FER) (P <
0.05) ; FER
SGR o
SGR.FER
(P<0.05),
2/
SGR 1/ FER
1/ (P<0.05) . 2/
9% 15%
SGR .
FER (P>0.05) . 1/
SGR  FER
15% SGR  FER
9% (P <0.05) 12%
(P>0.05),
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2 N
Tab.2 Growth FER and survival of large yellow croaker fed the experimental diets
with different dietary lipid level and feeding frequency

1) 1% /g /(% 1d) 1%
feeding frequency dietary lipid level final weight SGR FER survival rate
2 9 43.311 2.07¢ 0.86° 88.67
2 12 42.50" 2.04¢ 0.94 88.00
2 15 40. 14 1.94< 0.87° 87.33
1 9 31.78° 1.51° 0.98" 89.33
1 12 34.65" 1.67*" 1.09" 92.67
1 15 36.79" 1.78b 1.17¢ 92.00
Two-way ANOVA
P ( P-value)
feeding frequency 0.000 0.000 0.000 0.117
lipid level 0.574 0.342 0.017 0.861
interactions 0.007 0.005 0.044 0. 645
3 ; (P<0.05)

Notes: Values in the table are means for triplicate groups the same as the following; Values with the different superscripts have significant

differences( P <0.05) the same as the following

2.2 15% 9% (P <0.05);
1/
(P>0.05) .
(P<0.05)( 3).2 [/ (P>
1/ 0.05) .
. (P>0.05) .

(P<0.05) 2 /

3
Tab 3 Body composition of juvenile large yellow croaker fed the experimental diets
with different feeding frequency and dietary lipid levels

I 7) /% /% /% /% /%
feeding frequency dietary lipid level moisture crude protein crude lipid ash
2 9 74.10* 16.07 6.49*° 3.37
2 12 73.63* 16.17 7.06% 3.42
2 15 72.77* 16.15 7.96" 3.59
1 9 74.92" 16.54 6.07° 3.61
I 12 74.19% 16.03 6.91* 3.49
1 15 74.74" 15.75 6.93" 3.42
Two-way ANOVA
P ( P-value)
feeding frequency 0.032 0.882 0.018 0.572
lipid level 0.412 0.179 0.002 0.864
interactions 0.415 0.089 0.186 0.164
2.3 CF 1/ o
HSI. VSI (P<0.05) CF
( CF) (P>0.05). 2 /
(P <0.05) ( HSI) . (VSI) 9% 15% HSI  VSI
(P>0.05)( 4).2 / . 15% HSI( 1.53)
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9%  (1.40) 12% (1.42) VSI (P>0.05) .
(P <0.05); VSI .1 HSI.VSI  CF
HSI .

4
Tab.4 Morphometrical parameters of juvenile large yellow croaker fed the experimental diets
with different dietary lipid levels and feeding frequency

/) 1% 1% 1% /%
feeding frequency dietary lipid level HSI VSI CF
2 9 1.40° 7.55° .69
2 12 1.42° 7.65% 1.62°
2 15 1.53" 8.48" 1.69%
1 9 1.43% 7.81% 1.55"
1 12 1.43% 7.77% 1.63*
1 15 1.45% 7.88% 1.64
Two-way ANOVA
P ( P~value)
feeding frequency 0.515 0.632 0.043
lipid level 0.010 0.029 0.336
interactions 0.090 0.077 0.148
2.4 (P<0.05), 2 /
18.06% 21.96% 11.10%
(P<0.05)( 5).2 / 13.78%: 15%
1 9% (P<0.05). 1
1 (P <0.05) . /
(P<0.05) . (P >0.05) .
o (P>0.05)
5 N

Tab.5 Moisture and lipid content in muscle and liver of juvenile large yellow croaker fed the
experimental diets with different dietary lipid levels and feeding frequency

/% liver /% muscle
7)) 1%
feeding frequency dietary lipid level
moisture lipid moisture lipid
2 9 62.99 18.06* 71.48" 11.10°
2 12 61.18" 19.44* 71.35% 11.56™
2 15 59.39° 21.96" 69.31° 13.78"
1 9 64.09" 16.75* 73.03" 8.96°
1 12 63.03" 17. 64" 72.23" 9.38"
1 15 61.35% 18.87¢ 71.31% 9.75¢
Two-way ANOVA
P ( P~value)
feeding frequency 0.033 0.001 0.005 0.000
lipid level 0.010 0.001 0.008 0.024
interactions 0.861 0.327 0.549 0.184
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Effects of dietary lipid level and feeding frequency on growth
body composition and lipid deposition in juvenile large
yellow croaker( Larimichthys crocea)

SUN Ruijian' > XU Wei' MI Haifeng' ZHOU Huihui' ZHANG Yanjiao'
ZHANG Wenbing'~ MAI Kangsen'
(1. Key Laboratory of Mariculture Ministry of Education Key Laboratory of Aquaculture Nutrition and Feeds
Ministry of Agriculture Ocean University of China Qingdao 266003 China;
2. Tongwei CO. LTD Technology Center Chengdu 610041 China)

Abstract: An 8-week feeding trial in a 3 x 2 two-actorial design was conducted to study the effects of
dietary lipid level(9% 12% and 15%) and feeding frequency( one time or two times daily) on growth body
composition and lipid deposition in juvenile large yellow croaker initial average weight( 13.57 £0.33) ¢ .
Compared with those fed once daily fish fed two times daily had significantly higher final weight specific
growth rate( SGR) but lower feed efficiency ratio ( FER) at each dietary lipid level ( P < 0. 05) . When
animals were fed two times daily no significant difference was observed in the SGR and FER among dietary
lipid levels( P > 0. 05) . However SGR and FER of fish fed once daily increased significantly with the
increase of dietary lipid contents( P <0.05) . Compared with that fed once daily fish fed two times daily had
significantly lower body moisture but higher body crude lipid contents( P <0.05) regardless of the dietary
lipid levels. Body crude lipid contents of fish fed two times daily increased significantly with the increase of
dietary lipid contents( P <0.05) . However body crude lipid contents of fish fed once daily was not affected
by dietary lipid contents( P >0.05) . Liver and muscle lipid contents HSI and VSI were significantly affected
by dietary lipid levels. When animals were fed two times daily lipid contents in liver and muscle HSI and
VSI increased significantly with the increase of dietary lipid level ( P < 0. 05) . However no significant
difference was found in fish fed once daily ( P > 0. 05) . Significant interactions of dietary lipid level and
feeding frequency were only found in growth and FER( P <0.05) but not in HSI VSI body composition
and lipid contents in liver and muscle( P >0.05) .

Key words: Larimichihys crocea; lipid; feeding frequency; growth performance; body composition
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