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Tab.1 Formulation and nutritional composition of the experimental diets (air-dry basis)

%
group
content
2.71% 5.79% 8.23% 11.85% 14.39% 16.91%
ingredient
fish meal 22 22 22 22 22 22
soybean meal 18 18 18 18 18 18
cottonseed meal 5 5 5 5 5 5
rapeseed meal 10 10 10 10 10 10
meat and bone meal 10 10 10 10 10 10
* corn starch* 28 22 16 10 4 0
a- a-cellulose 0 3 6 9 12 13
fish oil 0 3 6 9 12 15
ca(H,PO,), 1.7 1.7 1.7 1.7 1.7 1.7
salt 0.3 0.3 0.3 0.3 0.3 0.3
zeolite power 2 2 2 2 2 2
** premix** 3 3 3 3 3 3
total quantity 100 100 100 100 100 100
nutrition composition
moisture 10.34 10.96 11.21 11.59 11.86 10.67
crude protein 35.20 34.14 34.75 34.46 34.31 34.26
crude fat 2.71 5.79 8.23 11.85 14.39 16.91
energy(kJ-g™) 14.95 15.60 16.31 16.85 18.06 18.47
o E GB-T 8885-2008 L EE kg : VE 60 mg; VK 5 mg; VA 15 000 IU;
VDs 3 000 IU; VB, 15 mg; VB, 30 mg; VB¢ 15 mg; VB;,0.5 mg; 175 mg; 5 mg; 1 000 mg; 2.5 mg; 50 mg;

25 mg; 3 mg; 15 mg; 0.6 mg; 0.7 g.

Note: * Corn starch ingredient refers GB-T 8885-2008 standard of first rank standard. ** Premix provides the following vitamins and minerals
(mg/kg or IU/kg): VE 60 mg; VK 5 mg; VA 15 000 IU; VD; 3 000 IU; VB, 15 mg; VB, 30 mg; VB¢ 15 mg; VB, 0.5 mg; nicotinic acid 175 mg; folic
acid 5 mg; Inositol 1000 mg; biotin 2.5 mg; pantothenic acid 50 mg; Fe 25 mg; Cu 3 mg; Mn 15 mg; 1 0.6 mg; Mg 0.7 g.
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Tab. 2 Effect of dietary lipid levels on body indexes of Chelon haematocheilus
group
indicator 5.79% 8.23% 11.85% 14.39% 16.91%
HSI 1.82+0.80° 1.85+0.23° 1.86+0.83" 2.07+0.15° 2.36+0.10° 2.62+0.18°
VSI 15.7241.64° 15.72+0.29° 15.73+0.63° 16.75+0.25™ 16.7240.83% 17.70£0.29°
CF 1.30+0.48° 1.42+0.69° 1.44+0.21° 1.39+0.18° 1.38+0.61% 1.37+0.28"™
(P<0.05).

Note: Mean values in the same row with different superscripts were significantly different (P<0.05).
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Tab. 3 Effect of dietary lipid levels on lipid deposition of Chelon haematocheilus
group
indicator itial 2.71% 5.79% 8.23% 11.85% 14.39% 16.91%
whole body crude fat 4.46 6.89+0.77° 8.12+0.64" 8.66+0.81° 9.27+1.24®  10.49+0.88" 9.34+0.75%®
muscle crude fat 3.88 3.71£0.70 3.59+0.79 3.67+0.35 3.69+1.29 4.58+0.81 4.85+0.46
liver crude fat - 13.2241.09°  15.22+1.23%  15.38+0.84™  15.9241.28"  15.84+1.61  17.56+0.89°
(P<0.05)

Note: Mean values in the same row with different superscripts were significantly different (P<0.05).
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Tab.4 Effect of dietary lipid levels on lipid metabolize enzyme indexes of Chelon haematocheilus

lipid level
indicator 2.71% 5.79% 8.23% 11.85% 14.39% 16.91%
/(U-L™") MDH 9.31+0.96° 5.85+4.02° 6.04+2.61° 3.35+1.52% 2.60£1.07° 2.61+1.36°
/(U-L™")HL 0.26+0.32° 0.31£0.47% 0.35+0.98° 0.37+£0.26™ 0.37+0.82% 0.43+0.36"
/(U-L™" LPL 2.52+0.22° 3.11£0.26° 3.30+0.54" 3.74+0.48" 4.40+1.39" 5.47+1.38"
/(U-L™") GE 2.72+0.25° 3.49+0.17% 3.56+1.00* 4.04+0.54" 4.77+1.47% 5.62+1.48"
/(U-L™'y MLPL 0.31+0.29 0.36+0.20 0.35+0.16 0.37+0.18 0.42+0.28 0.47+0.07

(P<0.05).

Note: Mean values in the same row with different superscripts were significantly different (P<0.05).
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Tab.5 Effect of dietary lipid levels on blood biochemical indexes of Chelon haematocheilus

lipid level

indicator 2.71% 5.79% 8.23% 11.85% 14.39% 16.91%
(mg'mL™") TG 2.84+1.64 2.61+0.67 3.30+0.76 3.63+1.22 3.96+0.93 4.59+0.60
(mg'mL™") CHO 1.86=0.37 1.83+0.48 2.17+0.78 2.08+0.79 2.21+0.61 2.36£0.97

(umol-L ") EFA 0.83+0.37 0.84+0.51 1.19+0.48 1.33+0.49 1.89+1.47 1.93+1.21
(mg'-mL™") HDL 1.07+0.28¢ 1.14+0.35% 1.33+0.58"¢ 1.96+0.54%  2.02+0.22*  2.21+0.39°
(P<0.05).

Note: Mean values in the same row with different superscripts were significantly different (P<0.05).
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Tab. 6 Effect of dietary lipid levels on antioxidant index of Chelon haematocheilus

o lipid level
indicator
2.71% 5.79% 8.23% 11.85% 14.39% 16.91%
/(U-mg™)
CAT 57.77+16.16 58.35+3.98 65.95+14.99 65.76+5.11 70.61+9.94 71.12+12.51
((U'mg™) ab ab a ab ab b
SOD 39.77+3.39 39.90+2.23 41.87+6.71 38.44+4.89 37.80+3.24 35.23%1.17
(nmol'mg™") MDA 7.61+4.21¢ 8.03+2.444 41.54+32.46 68.94+9.69" 87.11+26.64°  136.19+11.98°
3.11£0.77 3.58+0.44 4.49+0.52 4.26+1.01 3.98+1.05 3.55+1.56

/(U-mg™) GSH-PX
: (P<0.05).
Note: Mean values in the same row with different superscripts were significantly different (P<0.05).
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Effects of dietary lipid levels on fat deposition, lipid metabolize en-
zyme and antioxidantic activities of Chelon haematocheilus
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Abstract: We evaluated the effects of dietary lipid levels on fat deposition, lipid metabolism enzymes, and
antioxidant activity in Chelon haematocheilus. The fish (mean weight 5.40+0.16 g) were assigned to one of six
treatment groups (triplicate, n=20 fish/replicate) and fed one of six isonitrogenous diets containing 2.71%, 5.79%,
8.23%, 11.85%, 14.39%, or 16.91% lipid for 60 d. Increases in the dietary lipid level were associated with a sig-
nificant increase in the hepatosomatic and viscerosomatic indexes (P<0.05). Condition factor was highest in the
group fed 8.23% lipid, and was significantly higher than the group fed 2.71% lipid (P<0.05). There was a signifi-
cant increase in fat deposition in the whole body and liver as the level of dietary lipid increased. The whole body
lipid content was highest in the group fed 14.39% lipid whereas liver lipid was highest in the group fed 16.91%
lipid. Dietary lipid had a significant effect on lipid metabolic enzymes (P<0.05). Lipoprotein lipase, HL, and the
general esterase all increased with an increase in dietary lipid levels. The levels were significantly higher in the
group fed 16.91% lipid than in the groups fed <8.23% lipid (P<0.05). Conversely, the levels of malic dehydro-
genase tended to decrease with increasing dietary lipid levels. Levels were significantly higher in the group fed
2.71% lipid than in all other groups (P<0.05). Blood fat also increased as the level of dietary lipid increased, but
there was no change in TG, CHO, and EFA. High density lipoproteins were significantly higher in the group fed
16.91% lipid than in those fed 2.71% lipid (P<0.05). Liver superoxide dismutase (SOD) activity increased then
decreased as the level of dietary lipid increased. The point of inflection was around 8.23% lipid. Malondialdehyde
(MDA) content was significantly higher in the fish fed 16.91% lipid than that of other five groups(P<0.05). In
summary, our results suggest that higher dietary lipid increases the hepatosomatic and viscerosomatic indexes as
well as fat deposition. The liver is the primary place for fat deposition, so was more sensitive than muscle. The
higher levels of dietary lipid also increased lipid enzymatic activity and blood fat content. Optimal dietary lipid
levels enhanced antioxidant activity in C. haematocheilus, although excess lipid levels were associated with a de-
crease in antioxidant activity.
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