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Tab.1 Formulation of the experimental diets
( dry matter) %
ingredients FO* FV® vo©
defatted white fish meal ¢ 15 15 15
soybean meal 32 32 32
casein® 11 11 11
wheat meal 26 26 26
mineral premix’ 2 2 2
vitamin premix? 2 2 2
attractantd" 0.3 0.3 0.3
mold inhibitor' 0.1 0.1 0.1
lecithin 2.6 2.6 2.6
fish oil 9 4.5 0
soybean oil 0 2.5 4.5
linseed oil 0 2.5 4.5
total 100 100 100

proximate analysis

/% crude protein 41.67 41.74 41.71
/% crude lipid 12.85 12.70 12.76
ca. FO: 7 b.FV:50% ( /
=1:1) ; . VO: 100% ode
272, 1% 1. 4% ( PESQUERA
DIAMANTE S. A. Samanco Peru) 1:2 (w:v)
37 C 3 ;e ( Alfa Aesar Avocado Research
Chemicals Ltd UK) : 88% 1.3% 1.

(mg or g/kg diet) : CuSO, * 5H,0 10 mg; Na,SeO;(1%) 25
mg; ZnSO, * H,0 50 mg; CoCl, « 6H,0(1%) 50 mg; MnSO,
H,0 60 mg; FeSO, * H,0 80 mg; Ca(105), 180 mg; MgSO, *

7H,0 1 200 mg; 18.35 g; . (mg or g/kg
diet) : D 5 mg; K 10 mg; B12 10 mg;
B6 20 mg; 20 mg; B1 25 mg; A 32 mg;
B2 45 mg; 60 mg; (2%) 60 mg; 200
mg; E 240 mg; 800 mg; C 2000 mg;
16.47 g; h. : / =1:3; 1
/ =11

Notes: a. FO: Fish oil group control group also; b. V50:
compounded vegetable oil ( inseed oil /soyabean oil = 1: 1)
replacement fish oil with 50%; c. V100: compounded vegetable oil
replacement fish oil with 100% ; d. Defatted fish meal( PESQUERA
DIAMANTE S. A. Samanco Peru): 72. 1% crude protein and
1.4% crude lipid; white fish meal were defatted with ethanol fish
meal: ethanol =1:2 (w:v) at 37 °C for three times; e. Casein
(Alfa Aesar Avocado Research Chemicals Ltd UK): 88% crude
protein and 1. 3% crude lipid Alfa Aesar Avocado Research
Chemicals Ltd UK; f. Mineral premix ( mg or g/kg diet) : CuSO, *
5H,0 10 mg; Na,SeO;( 1%) 25 mg, ZnSO, * H,0 50 mg;
CoCp, *6H,0 (1%) 50 mg; MnSO, * H,0 60 mg; FeSO, « H,0
80 mg; Ca(105), 180 mg; MgSO, « 7H,0 1 200 mg; zeolite
18.35 g; g. Vitamin premix ( mg or g/kg diet) : vitamin D 5 mg;
vitamin K 10 mg; vitamin B12 10 mg; vitamin B6 20 mg; folic acid
20 mg; vitamin B1 25 mg; vitamin A 32 mg; vitamin B2 45 mg;
pantothenic acid 60 mg; biotin 60 mg; niacin acid 200 mg; a-
tocopherol 240 mg; inositol 800 mg; ascorbic acid 2 000 mg;
microcrystalline cellplose 16. 47 g; h. Phagostimulant: Glycine/

Betaine =1:3; i. Preservative: Fumarat/Calcium pnpionabe =1:1.
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H & E x400; Goblet cells are shown in red arrow
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Effects of replacement of fish oil by vegetable oil on hepatic and intestinal
histology of rainbow trout( Oncorhynchus mykiss) Japanese seabass
( Lateolabrax japonicus) and yellow croaker( Larimichthys crocea)

DONG Xiaojing TAN Peng MAI Kangsen CAI Zuonan XU Hanlin Al Qinghui”
( The Key Laboratory of Aquaculiure Nuirition and Feeds Minisiry of Agriculture; The Key Laboratory of Mariculture
Ministry of Education Ocean University of China Qingdao 266003 China)

Abstract: A 70-day feeding trial was conducted to investigate the effects of replacement of fish oil by
vegetable oil on hepatic and intestinal histology of rainbow trout Japanese seabass and yellow croaker with
initial weight (11.24 £0.07) (18.60 +0.36) and (8.93 £0.21) g respectively. Three isonitrogenous
( crude protein 41%) and isolipidic ( crude lipid 12%) practical diets were formulated to contain graded
levels of vegetable oil blend (0% 50% and 100% dry weight) by supplementation of soybean oil and
inseed oil (1: 1) .0% vegetable oil blend group was treated as the control group. The three artificial diets
were named FO FV and VO respectively. The feeding trials were conducted in indoor freshwater system
( rainbow trout) or sea floating cages ( Japanese seabass and yellow croaker) . Results showed that increased
lipid vacuoles in hepatocytes cytoplasm and serious intestinal inflammation was induced by increasing level
of fish oil replacement in all three fish species. Among the three fishes liver and intestinal structure of yellow
croaker was affected the most seriously by the vegetable oil.

Key words: Oncorhynchus mykiss; Lateolabrax japonicus, Larimichthys crocea; fish oil, vegetable
oil; nutrition
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