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ABSTRACT

Fish meal with a balance amino acid profile is an important protein source in
shrimp diet. However, fish meal contains high level of polyunsaturated fatty acid which easily
oxidized particularly under improper storage conditions. Changes of chemical and physical
properties of fish meal due to lipid oxidation under different storage conditions were therefore
studied using 3 factor factorial (2x2x4) in completely randomized design. Premium grade fish
meal (72% protein) was divided into two portions, with and without ethoxyquin, each portion was
then stored at either ambient temperature or 4˚C for 0, 1.5, 3 and 4.5 months. The results showed
that no interaction between  3 factors (supplemented with or without ethoxyquin, at 27-32˚C and
4˚C and storage time) on protein, lipid and ash of fish meal. Peroxide value (PV) and anisidine
value (AnV) increased with storage time with the highest value in the non-ethoxyquin sample
stored at ambient temperature for 4.5 months. An increase of TBARS was found in non-
ethoxyquin fish meal stored at both ambient temperature and 4˚C  with the highest value in the
sample stored at 4˚C for 4.5 months. Storage conditions without ventilation/ air circulation caused
an accumulation of malonaldehyde in the fish meal stored at 4˚C for a long period. The highest
FFA content was found in the ethoxyquin treated fish meal stored at ambient temperature for 3
months. At 4.5 months, the non-ethoxyquin fish meal stored at ambient temperature showed
higher FFA content than those of other samples. Levels of TVN of samples stored at ambient
temperature decreased with time but, those stored at 4˚C changed in an opposite direction, which
could be explained by the similar phenomenon as the changes of TBARS value. Parameters tested
by feed microscopic techniques did not show any difference among fish meal under studied
conditions.
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Five isonitrogenous experimental diets containing fish meal (FM) from the first
experiment differing in level of oxidation were used in the second experiment. The treatments
were: Diet 1 (control), freshly produced FM (TBARS = 7.87 mgMAD/kg sample); Diet 2, low
rancidity-non ethoxyquin FM stored at 4°C for 1.5 months (TBARS = 15.02 mgMAD/kg
sample); Diet 3,  medium rancidity-ethoxyquin treated FM stored at ambient temperature for 4.5
months (TBARS = 22.52 mgMAD/kg sample); Diet 4, high rancidity-non ethoxyquin FM stored
at ambient temperature for 3 months (TBARS = 25.67 mgMAD/kg sample); Diet 5, very high
rancidity-non ethoxyquin FM stored at ambient temperature for 4.5 months (TBARS = 62.31
mgMAD/kg sample). A feeding trial of 60 days was carried out in a semi-closed system with 30
glass aquarias, each containing 25 shrimps with an average initial weight of 0.25 g. The lowest,
final weight, % weight gain and specific growth rate and  the highest of percentage abnormality
of hepatopancreatic cells (50%) were found in the shrimp fed diet 3 (p<0.05). Growth response,
feed utilization and percentage abnormality of hepatopancreatic cells (40%) of shrimp fed diet 5
were subsequent to the former group. While final weight, SGR and weight gain of shrimp fed diet
4 was not significantly different from those of the control group, 20% abnormality of
hepatopancreatic cells were detected. Growth performance, feed utilization efficiency and
hepatopancreatic cells of shrimp fed diet 2 were not different from those of the control group (p>
0.05). Survival of shrimps was in the range of 87.33±6.89-92.00±7.15% and not significantly
different among the treatment groups.


