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Introduction

Lipids provide energy for immediate physiological needs and for periods with higher energetic demands. During the winter, these reserves could be used as a source of energy with no changes in other nutrients. Lemly (1996) observed, during the winter, that lipid reserves were faster mobilized and were exhausted, showing the need of appropriate reserve.

Vitamin C acts in carnitine synthesis, which can allow lipid peroxidation in liver and muscle mitochondria. Chien and Hwang (2001) showed that diets supplemented with vitamin C reduced polyunsatured fatty acids and increased saturated fatty acids percentage of Terapon jarbua liver.

The water temperature can influence fish homeostase determining alterations in tissue fatty acids composition by trying to keep the metabolic process. Fish are able to modify fatty acid composition during starvation or winter. Thus, this research aimed to evaluate the deposition, energy reserve mobilization and variation of fatty acid composition of Nile tilapia, under low temperature.

Material and Methods

The research was carried out at Aquatic Organisms Nutrition Laboratory during 112 days of pre-experimental period plus 32 days of experimental period.

In the pre-experimental period, aiming to produce body reserve of vitamin C and lipid, 192 Nile tilapia fingerlings, with average weight of 5.57 ( 0.50 g were randomly distributed in 32 300-l aquaria. The experiment was conducted in a 2 x 3 factorial design, two levels of lipid (8.0 and 12.0%) and three levels of vitamin C (300; 600 e 1200 mg of vitamin C kg-1 diet), with four replicates each treatment, plus the absence of nutrient test and 6.0% of lipid and 125.0 mg of vitamin C/kg diet.

Eight experimental diets were formulated to contain 32.0% of digestible protein. The vitamin and mineral mix used was absent of vitamin C. Lipid and vitamin C sources were soybean oil and stay C 35.0%, respectively. All diets were processed and dried. Pellets were broken and stored at -18(C.

At the end of the pre-experimental period six fish/treatment were randomly chosen, weighed and sacrificed using high anesthesia dose. The visceral fat and fillet was collected from each fish, weighed and frozen for further analyses.

Six fish/treatment were randomly chosen and anesthetized with benzocaine at 1.00 g/l. Blood samples were collected from caudal vein using tuberculin syringes, centrifuged and plasma was collected for triacylglycerol determination.

In the experimental phase 96 fish, with average weight of 112.18 ( 9.16 g, were randomly distributed in 24 40l-aquaria at a density of four fish/aquarium. The temperature was gradually reduced to 18.0 ( 0.5°C and fish were kept under this condition for 25 days. At the end of the experimental period the same initial analyses were run, except for fillet fatty acids.

Data were analyzed by two-way analysis using the general linear model procedure (SAS Institute, 1985) complemented by Scheffé and Tukey tests. Differences were considered significant at the 0.05 probability level.

Results

Fish fed diet with no lipid and 6.0% of lipid supplementation showed the lowest visceral fat comparing with factorial. After low temperature fish fed diet with no supplementation showed the lowest value comparing with factorial and the absence of supplementation and 6.0% of supplementation determined significant lowest visceral fat index. Comparing initial and final values significant difference at 8.0% of lipid supplementation with 600 and 1200mg of vitamin C/kg diet were observed.

Before reducing temperature significant difference for liver ether extract in fish fed diet with no lipid supplementation and 6.0% of lipid and 125 mg of vitamin C, comparing with factorial was determined. Interaction between vitamin C and lipid, linear effect, was significant to 8.0 as well as to 12.0% of lipid. The same effect was observed for lipid in different levels of vitamin C.

There was significant interaction between lipid and vitamin C at the ether extract in the liver at the beginning and the end of the experiment and for plasmatic triacylglycerol at the end.

Fatty acids of fillet reflect the source of diet lipid supplementation. A higher 22:6n3 and 20:3n3 and lower 18:3n3 and 20:5n3 percentage was determined.

Visceral fatty acids follow the same trend observed in diet and fillet. However there was, a decrease in linolenic acid percentage and products and an increase in oleic acid. After low temperature 6.0 and 8.0% of lipid determined a decrease in linolenic acid, which reflects lipid mobilization. The same trend was not observed in 12.0% of lipid.

Conclusions

Lipid excess is deposited mainly as a visceral fat; Nile tilapia is able to mobilize lipid reserve for energetic needs at low temperature until 8.0% of lipid supplementation; vitamin C interferes in lipid metabolism and 600 and 1200 mg of vitamin C/kg allows a higher lipid reserve mobilization besides preventing lipid peroxidation in liver and Nile tilapia is able to elongate and desaturate polyunsaturated fatty acids of diet.
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