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Tab. 1 Ingredient composition of the experimental diets (% dry matter)
Ingredients (%) Group
1 Diet 1 2 Diet 2 3 Diet 3 4 Diet 4 5 Diet 5 6 Diet 6
Fish meal * 62.21 62.21 62.21 62.21 62.21 62.21
Wheat starch ° 0 6 12 18 24 30
Fish oil 1.1 1.1 1.1 1.1 1.1 1.1
Soy oil 1.1 1.1 1.1 1.1 1.1 1.1
Soy lecithin 1.5 1.5 1.5 1.5 1.5 1.5
Mineral mixture © 1 1 1 1 1 1
Vitamin mixture ¢ 2 2 2 2 2 2
Sodium alginate 1 1 1 1 1 1
Ethoxyquin 0.05 0.05 0.05 0.05 0.05 0.05
Microcrystalline cellulose ° 30 24 8 12 6 0
Y,0; 0.04 0.04 0.04 0.04 0.04 0.04
Main nutrients (%, dry matter)
Crude protein 45.08 45.17 45.50 45.44 45.88 44.97
Crude lipid 9.18 9.48 9.70 9.38 9.01 9.48
Crude ash 11.83 11.19 11.79 11.74 12.29 13.15
o , 70.76% 10.38%; ° ;¢

(mg or g/kg diet): NaF, 2 mg; KI, 0.8 mg; CoCl,-6H,0 (1%), 50 mg; CuSO45H,0, 10 mg; FeSO,H,0, 80 mg; ZnSO4H,0, 50 mg;
MnSO04-H,0, 60 mg; MgSO,7H,0, 1200 mg; Ca (H,PO;),-H,0, 3000 mg; NaCl, 100 mg; zoelite, 10.45 g; d
thiamin (B1), 25 mg; riboflavin, 45 mg; pyridoxine HCI, 20 mg; vitamin B, 0.1 mg; vitamin K3,10 mg; nositol, 800 mg; pantothenic acid, 60 mg;
niacin acid, 200 mg; folic acid, 20 mg; biotin, 1.20 mg; retinal acetate, 32 mg; cholecalciferol, 5 mg; a-tocopherol, 120 mg; ascorbic acid,
2000 mg; cholinechloride, 2000 mg; ethoxyquin 150 mg; wheat middling, 14.52 g; ©

Note: * Fish meal, obtained from Guangdong Yuehai Feed Group Co. Ltd. (Guangzhou, China), crude protein 70.76% dry matter, crude
lipid 10.38% dry matter; ® Wheat cornstarch, obtained from Juancheng Mingzhu Starch Factory (Shandong, China); ¢ Mineral premix (mg
or g/kg diet): NaF, 2 mg; KI, 0.8 mg; CoCl,-6H,0 (1%), 50 mg; CuSO45H,0, 10 mg; FeSO4H,0, 80 mg; ZnSO4H,0, 50 mg; MnSO,4 H,0,
60 mg; MgS0,4-7H,0, 1200 mg; Ca (H,P0;),-H,0, 3000 mg; NaCl, 100 mg; zoelite, 10.45 g; ¢ Vitamin premix (mg or g/kg diet): thiamin (B1),
25 mg; riboflavin, 45 mg; pyridoxine HCI, 20 mg; vitamin Bi,, 0.1 mg; vitamin K3,10 mg; nositol, 800 mg; pantothenic acid, 60 mg; niacin
acid, 200 mg; folic acid, 20 mg; biotin, 1.20 mg; retinal acetate, 32 mg; cholecalciferol, 5 mg; a-tocopherol, 120 mg; ascorbic acid, 2000 mg;
cholinechloride, 2000 mg; ethoxyquin 150 mg; wheat middling, 14.52 g; ° Microcrystalline cellulose, obtained from Shandong Xinda Bio-
technology Co. supplements (Shandong, China)

(mg or g/kg diet):
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Fig. 6 Effects of different diets re-feeding following fasting on
high-density lipoprotein-cholesterol (HDL-C) in serum of cobia
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EFFECTS OF DIETARY STARCH ON BIOCHEMICAL INDEXES OF THE
SERUM OF COBIA (RACHYCENTRON CANADUM)

LIU Ying-Long, MAI Kang-Sen, XU Wei, ZHANG Yan-Jiao, WANG Zhen and Al Qing-Hui
(The Key Laboratory of Mariculture (Ministry Education of China), Ocean University of China, Qingdao 266003, China)

Abstract: To investigate effects of re-feeding following fasting on plasma glucose, total protein, triacylglycerol, total
cholesterol, low-density lipoprotein-cholesterol (LDL-C) and high-density lipoprotein-cholesterol (HDL-C) contents in
cobia fasted for 24h, six diets were formulated to contain 0% (control), 6%, 12%, 18%, 24% and 30% starch, respec-
tively. The results showed that the serum glucose levels of cobia after re-feeding with each diet elevated from Oh to Sh
and then started to decline till 7h that the glucose levels were similar to those at Oh. Different dietary starch and post-
prandial time did not significantly influence the total protein levels in serum. The triacylglycerol levels in serum ele-
vated from Oh to 5h and then began to decline. At 7h, the levels were similar to those at Oh. In the control group, the
concentration of cholesterol in serum increased from Oh to 2h and then decreased from 2h to 7h that reached to fasting
level. In other groups, the serum cholesterol levels increased from Oh to 5h and then began to decline; then, it also
reached to fasting level at 7h. The levels of LDL-C increased from Oh to 5h and then began to decline. At 7h, the levels
of LDL-C declined to the basal level. However, different dietary starch and postprandial time did not significantly in-
fluence the levels of LDL-C in serum. In the group of 24%, the levels of HDL-C at 5h were significantly higher than
those at 0 and 24h. No significant differences were found for the levels of HDL-C among other groups. In conclusion, the
glucose levels increased and then declined. The peak glucose levels increased with the increase of dietary starch level up to
12% and remained nearly the same thereafter. The levels of triacylglycerol and cholesterol in serum increased after
re-feeding, but there were no significant differences in the LDL-C and HDL-C levels in serum after re-feeding

Key words: Cobia (Rachycentron canadum); Wheat starch; Glucose; Re-feeding after fasting



