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Tuna Viscera Hydrolysate as an Aftractant and Varying Levels of
Haemoglobin Powder as a Fish Meal Replacer on Growth and Feed

Utilization Efficiency of White Shrimp (Litopenaeus vannamei)
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ABSTRACT

Fishmeal is a crucial protein source in shrimp diets but the continuous
depleting supply and increasing price cause a search for altemative protein sources.
Hemoglobin powder is a candidate source due to its high protein content. However, it is not
attractive for shrimp. The purposes of the present study was to investigate the replacement of
fishmeal with different levels of hemoglobin powder using tuna viscera hydrolysate as an
attractant. The study was composed of 2 experiments, Experiment 1 : Study on the suitable
form and level of protein hydrolysate from tuna viscera as feed stimulant in Pacific white
shrimp (Litopenaeus vannamei)} and Experiment 2 : Study on the replacement of fish meal
with hemoglobin powder in practical diets supplemented with protein hydrolysate from tuna
viscera.

Eight diets were employed in the first experiment. Diet 1 is the control diet,
diets 2-4 supplemented with dry protein hydrolysate at 8, 12 and 16 g/100 g of diet,
respectively; diets 5-7 supplemented with liquid protein hydrolysate by spray-coating at 4, 8
and 12 g/100 g of diet, respectively; diet 8 supplemented with betaine at 1.5 g/100 g of diet.
Each dietary treatment consisted four replicate groups of shrimp (twenty shrimps per aquarium
with an average weight £ SD of 2.0410.02 g/shrimps) that were fed respective diets for six
weeks. At the end of the trial, final weight, percantage weight gain, specific growth rate and
survival rate were not statistically different among treatments (P>0.05) which were in the
range of 7.62-B.14 g/shrimp, 269.27-297.03 percent, 3.11-3.28 percent/day and 93.33-98.75
percent, respectively. Feed intake, as an indicator of potential feed stimulant, showed that
shrimp fed diets 7 and 4 had higher feed intake than those of shrimps fed diets 3, 6, 5, 2, 1
and 8 (10.98, 10,54, 10.33, 10.21, 9.84, 9.79, 9.07 and 8.93 g/shrimps, respectively). Feed

conversion ratio of shrimps fed diets 4, 8 and 5 (1.51, 1.57 and 1.62, respectively) were

significantly better than those fed other diets (P<0.05). Protein efficiency ratio in shrimp fed
diets 1 and 5 were high with values of 1.54 and 1.41, respectively and not significantly
different. Liquid tuna hydrolysate was therefore selected to be used in Experiment 2 by spray-
coating at 4 percent of diet,

In the second experiment, five diets were formulated to contain hemoglobin
powder as fish meal replacerat 0, 10, 20, 30 and 40 percent of fish meal protein,
respectively. All diets were supplemented with liquid tuna visceral hydrolysate by spray-
coating at 4 g/100 g of diet. Each treatment consisted four replicate groups of shrimp (twenty
shrimps per aquarium with an initial mean weight of 2.1440.01 g/shrimps). The shrimp were
fed with respective diets for eight weeks. Growth performance, feed intake, and feed efficiency

of shrimp fed diets decreased with increasing levels of hemoglobin powder and lower than
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those fed the control diet (P<<0.05). Feed intake of shrimp fed diets 1 and 2 were 13.77 and
12.91 g/shrimps which were significantly higher than those fed other diets (P<0.05). Feed

conversion ratio of shrimps fed diets 1 and 2 were 1.70 and 1.96, respectively which were

significantly befter than those fed other diets (P<0.05). Survival rates were in the range of
78.75-83.75 percent and were not significantly different among treatments (P>0.05).

' The results showed that replacement of fish meal with hemoglobin powder at
10-40 percent of fish meal protein had a negative effect on growth and feed efficiency.
However, regression analysis using growth data to predict suitable levels of replacement
showed that hemoglobin powder can be used to replace 5-8 percent of fish meal protein, the
levels at which growth rate, feed intake and feed efficiency are not significantly different from

that of shrimp fed the control diet.





