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Establishment of Formulated Diet for Rearing
Juvenile Bluefin Tuna, Thunnus orientalis
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The Pacific bluefin tuna (PBT), Thunnus orientalis is highly valued as a food
fish around the world. It is sold fresh and frozen. Quality fish are especially favored in
Japan, where they can fetch a high price in the raw seafood market. The demand for
PBT has increased sharply all over the world recently and due to meet up the consumer
demand, natural stock has been over exploited for last few decades. This important
fishery has to be conserved from the point of subsistence. It could be the best idea to
ensure mass seedling production providing nutritionally adequate feed in hatchery
condition. It is very sensitive issue to fulfill the nutritional requirements of larvae and
juvenile because lack of nutritional assessment and knowledge for early development of
PBT. All nutrients required for the well-being and normal growth of the fish must be
supplied in formulated diets as available (digestible) nutrients. It can be said that the
well balanced formulated diets will ensure the improved juvenile quality and mass
production of PBT in the future. However, a suitable formulated diet for PBT juvenile is
still an unresolved problem. Therefore, we conducted a series of study to formulate a
nutritionally balanced diet for juvenile PBT and the findings have been described below

briefly.

Dietary Protein and Lipid Requirements for Juvenile PBT

This experiment was done to find out the optimum dietary protein and lipid
level required for PBT juvenile. Five test diets, D1-D5, were prepared with varying
proportion of protein/lipid, 72.8/9.2, 66.8/14.8, 61.9/17.9, 57.2/21.9 and 53.3/27.0,
respectively, using defatted enzyme treated fish meal and salmon egg oil. Raw sand
lance, Ammodytes personatus was used as the control. Twenty five days old 200

juveniles (mean body weight ca. 0.26 g) were stocked per 15 m’ eight angular tank and




tad the diets to duplicate groups, 6 times daily upto apparent satiation and reared for 10
davs. The D3 group outperformed as compared with other diets. These results
Jemonstrated that the artificial diet could be formulated with 61.9% protein and 17.9% lipid

considering as suitable for juvenile PBT, and could be used in tuna culture successfully.

Dietary Sugar Requirements for Juvenile PBT and the Compatibility of
Formulated Diet with Traditionally used Raw Sand Lance

This study was conducted to find out a suitable dietary sugar level in PBT
nnenile for better growth performance using a-starch as a dietary sugar source. Two
feeding trials were conducted for this study. In trial 1, 36 days old 150 juveniles with
mean body weight 1.6 g were stocked into each of 15 m’ eight angular tank in
mplicates: and fed diets 1-4 including 7.0, 12.8, 18.5 and 24.8% a-starch for 8 days
under continuous light. Diet 2 group showed the highest growth performance, final
whele body protein and lipid contents as well as higher retention efficiency of protein
and lipid. Then, in trial 2, 45 days old 165 juveniles with mean body weight 9.7 g were
stocked into each 40 m® circular tank; and fed diet 2 and compared with raw sand lance
x5 a reference feed for 11 days. For this trial, diet 2 brought a comparable growth
rertormance of PBT, but induced higher crude lipid and vitamin C contents than sand
anwce. Carcass fatty acids, 20:5n-3 and 22:6n-3 contents were also significantly higher
:n diet 2 group. The results demonstrated that sugar upto 12.8% improved not only
physical properties of pellets but also the growth and feed utilization without any
adverse effects on juvenile PBT. Overall, the obtained results revealed that diet
containing 60% protein, 16% lipid and 13% sugar was suitable for juvenile PBT growth

and efficient utilization of these nutrients, and compatible with traditionally practiced

raw sand lance.

Dietary Vitamin C Requirements for Juvenile PBT

Following our previous studies on suitable dietary protein, lipid and sugar
levels in juvenile PBT, the present trial was conducted to evaluate the requirement of
ascorbic acid (AsA) using its most popular phosphate derivative,
L-ascorbyl-2-monophosphate-Mg (APM). Five different test diets were formulated
using 0, 400, 800, 1200 and 1600 mg APM/kg, and named as APMy, APMago, APMsqo,
APM 300 and APM 690, respectively. The PBT juveniles of 0.27 g body weight were fed
on these diets together with sand lance, 6 times daily for 2 weeks. For this experiment,
300 juveniles were stocked in each of duplicate 15 m’ eight angular tank for each
treatment. The weight gain, specific growth rate, feed conversion ratio and survival of
PBT fed APM,3p were best among the dietary treatments including sand lance. The
PBT fed APMg started showing AsA deficient signs such as anorexia, dark pigmentation
and ataxia from day 5 and reached at around 80% mortality on day 11 after the start of
feeding trial. The AsA levels of liver and brain also reached a peak in juvenile fed
APM;q0 and reached a plateau in APMq indicated maximum saturation of this stage
of juvenile. However, APM, showed no AsA content in their liver. The results obtained
from this experiment indicated that the optimum level of AsA is about 670 mg/kg diets
(1200 mg APM/kg diet) for PBT juvenile under this experimental condition.
Interestingly, we also observed the juvenile showed remarkable domesticated behaviors

after adding sufficient level of APM.

Dietary Lipid Sources for Juvenile PBT

This study was conducted to find out the suitable alternative lipid sources for




juvenile PBT by replacing expensive salmon egg oil with pollock liver oil and soybean
oil. Four different test diets were prepared using salmon egg oil 100% (D1), 50%
replaced with pollock liver oil (D2), 100% pollock liver oil (D3) and 50% replaced with
soybean oil (D4). Two feeding trials were conducted. In trial 1, 280 juveniles of 25 days
old having 0.32 g body weight were stocked into each 15 m’ eight angular tank. Diet
was given to triplicate groups, 6 times daily upto apparent satiation under continuous
light. In trial 2, 600 juveniles of 33 days old having 1.48 g body weight were stocked
into 40 m’ circular tank maintaining the same feeding regime. In both trials, D3 and D4
groups showed better growth performance than D1. In addition, fatty acid profile of test
diets reflected that of in carcass in which highly unsaturated fatty acids (HUFA) were
almost balanced in all treatments. These findings suggested that salmon egg oil could be
replaced by 50% with SO or 100% with PLO, providing opportunity to reduce the cost
of formulated diet.

From these studies, we could draw conclusion for the first time in the world
that the ingredients we used as mentioned here to prepare diet is ready to meet up the
nutritional demand for juvenile PBT; their suitable dietary levels are 60% protein, 16%
lipid, 13% sugar and 670 mg AsA/kg diet, respectively. In addition, salmon egg oil
could be replaced partially and fully by soybean oil and pollock liver oil, respectively, to
reduce the cost of diet production. Finally, the formulated diet from these studies will
contribute to the mass production of juvenile successfully, and we do believe that this

diet will boost up the PBT aquaculture in a sustainable manner in future.
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