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Histological changes of digestive tract and development of microparticulate

diets for Asian seabass (Lates calcarifer Bloch) larvae
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ABSTRACT

The study consisted of two experiments: Experiment 1, the study on histological changes
of the digestive systems in Asian seabass (Lates calcarifer) larval stages (0-30 days post hatch,
DPH) and Experiment 2, the study on types of binders and levels of round scad mackerel
hydrolysate on acceptability, survival rate, growth, enzyme activity and histological changes in
Asian seabass larvae.

In the first experiment, samples of larvae for histological study were collected randomly
before morning feeding every day at first hatch—7 DPH and every 2 to 3 days at 8-21 and 22-30
DPH, respectively. At hatching, the digestive system was a simple tube with a large yolk sac.
During yolk sac absorption (1-2 DPH), the oral cavity and pharynx was develop but stomach and
intestine were not differentiated until 4 DPH. At 3 DPH, started feeding on rotifer, the epithelium
lining of digestive tract was folding and goblet cell well developed. The liver appeared at
hatching and continued to develop and at 4 DPH, the exocrine cells of the pancreas were found.
At 5 DPH, the yolk sac is depleted while the swim bladder was developed. The teeth and taste
buds were developing at 6 and 11 DPH. The digestive system was well developed with extension
and increase in size paralleled with the growth of fish larvae. Gastric glands were indentified in
submucosa of interior stomach which was indicative of the full functional digestive system.

The second experiment, 16 DPH seabass (initial body weight of 0.0031-0.0042 g fish')
was used to study utilization of round scad mackerel hydrolysate to replace fish meal protein at
0, 15 and 30 % using either gelatin or carrageenan as binders. The experimental diets were
formulated containing protein and lipid at 50% and 12%, respectively. Minced fresh mackerel
and commercial diet were included as reference diets. Each treatment consisted of three
replicate groups of fish that were fed with respective diets for four weeks. After seven days of
feeding, survival rate of fish fed the experimental diets were not significantly different (P>0.05).
During the third week, all fish in the reference groups died. After four weeks, the survival rate,
final weight, weight gain and specific growth rate were not influenced by combination factors of
type of binders and level of round scad mackerel hydrolysate (P>0.05) however, 0% (control
group) and 30 % fishmeal protein substitution fed groups showed better performance than those
fed 15 % substitution (P<0.05). Proteolytic enzyme activity were influenced by type of binders

and level of round scad mackerel hydrolysate (P<0.05). Pepsin activity level in fish fed the diet



with 30 % substitution for fishmeal protein and with carrageenan as a binder was the highest
(P<0.05). Level of trypsin activity of fish fed the diet using carrageenan as a binder at 0%
replacement level was significantly the highest (P<0.05). Amylase activity level in fish fed the
diet with 30 % fish protein hydrolysate was significantly the lowest (P<0.05). The digestive
system of the fish in this experiment was well developed with extension and increase in size
paralleling the fish growth.

Therefore, the microbound diets that replaced fish meal protein with round scad mackerel
hydrolysate using gelatin and carrageenan as a binder were effective diet showing good
acceptability in 16-17 DPH Asian seabass which developed the full functional digestive system .
Considering survival rate, growth performance, proteolytic enzyme activity and binder cost, the
diet containing round scad mackerel hydrolysate at 30 % replacing fishmeal protein using gelatin

as a binder was suitable for the fish at this stage.



