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For establishing a basal diet for the Pacific bluefin tuna Thunnus orientalis (PBT), feeding stimulants were ini-
tially identified by omission test using the synthetic extract of horse mackerel, Trachurus japonicus. Four feeding
trials were conducted using juvenile PBT weighing 9.0+0.91 g (trial I, 2 and 3) and 1.6+0.23 g (trial 4), which
were originated from an artificial seedling production. The fish fed the casein diet with each test solution were
added at the ratio of 100 g casein diet to 100 g jack mackerel muscle. A complete synthetic extract of jack mack-
erel containing all 3 fractions, amino acid, nucleotide and organic nitrogenous base, exhibited a comparable feed-
ing stimulant activity compared to that of natural extract. The omission of nucleotide or amino acid fraction
showed lower feeding activity, but the omission of other nitrogenous fraction maintained a similar feeding stim-
ulant activity compared to that of the synthetic extract (trial 1). Inosine-5' monophosphate - Na, (IMP) was iden-
tified as a major constituent for maintaining feeding activity. The mixture of L-alanine, L-glutamic acid, L-histidine,
L-lysine, taurine and IMP induced a similar feeding activity compared to that of the synthetic extract (trial 2 and
3). In trial 4, the highest feeding activity was finally obtained in the mixture of L-histidine, L-glutamine and IMP,
followed by the synthetic extract, the mixture of L-lysine, L-alanine and IMP, IMP and the mixture of L-histidine,
L-glutamic acid, L-lysine and L-alanine. These results revealed that the mixture of L-histidine, L-glutamic acid and
IMP for the proper feeding stimulant of PBT in this study.
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Table 1. Composition of synthetic horse mackerel, Trachurus japonicus muscle extract (mg/100 g muscle)”

Amino acids (A)

L-LysineHCl 67.6
L-ArginineHCl 3.0
L-HistidineHCIH,O 357.0
L-OrnithineHCI 6.4
L-Glutamic acid 13.0
L-Aspartic acidNa-H,O 14
L-Alanine 21.0
Glycine 10.0
L-Valine 6.0
L-Leucine 5.0
L-Isoleucine 1.0
L-Serine 3.0
L-Threonine 15.0
L-Methionine 1.0
Taurine 75.0
L-Phenylalanine 1.0
L-Tyrosine 1.0
L-Proline 6.0
DL-a-Amino-n-butyric acid 1.0

Nucleotides (N)?

Inosine 20.0
IMP - Na, 308.0
AMP - Na; - 6H,0 4.4
ADP - Na, - 2H,0 24.0
ATP - Naz ) 3H20 16.8
Other organic bases (0)”

TMAO - 2H,0 489.8
Creatine - H,O 555.2
Creatinine 11.0
NH,Cl1 40.8
pH 6.8

DThe concentration of each component corresponds to that in 100 g of the muscle of jack mackerel, T japonicus (Konosu et al., 1974).
DIMP: inosinic acid, AMP: adenylic acid, ADP: adenosine diphosphate, ATP: adenosine triphosphate.

ITMAO: trimethylamine oxide.
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Table 2. Formulation of the basal diet (% of dry matter)
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Ingredients %
Vitamin free casein” 65
Pollack liver oil® 17
White dextrin® 3
Vitamin mixture? 5
Mineral mixture® 8
CM-CelluloseNa” 2

DICN Biochemicals, Inc., Ohio, USA.

YEiken Shoji Co. Ltd., Tokyo, Japan.

YNichiden Kagaku Co. Ltd., Osaka, Japan.
“Halver’s mixture (1957).

9 Asahi Kasei Chemicals Co. Ltd., Tokyo, Japan.
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Diet intake (g) = total diet intake - raw sand lance intake:
trial 1, 2 and 3

Diet intake (g) = total diet intake/number of fish: trial 4

Relative activity = test diets intakex100/control diet intake
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Table 3. Feeding stimulants” activity of natural extract (NE) and
synthetic amino acid (A), nucleotide (N) and organic bases (O) in

Table 5. Feeding stimulant® activity of five amino acid in synthetic
horse mackerel, 7. japonicus muscle extract (trial 3)”

synthetic horse mackerel, T. japonicus muscle extract (trial )? Tost dicts Diet intake (2/day)”’ Relative activity”

Test diets Diet intake (g/day)” Relative activity® A5+IMP 11.3® 100

NE 4.9* 100° AS5+IMP-Lys 10.4° 92°

SE 6.1° 124° A5+IMP-Ala 12.6° 1120

SE-A ‘ 1.8 37 A5+IMP-His 6.7 59¢

SE-N 1.9° 38° A5+IMP-Glu 8.2% 730
SE-O 5.1° 104° A5+IMP-Tau 10.0° 89°

DW 2.9° 59¢ Pooled SEM® 0.48 1.99
Pooled SEM” 0.22 2.4

DSupplementary levels are shown in Table 1.

YValues are means of 6 days.

Test diet was given only one time a day with raw sand lance five times
a day.

“Relative diet intake to NE diet intake.

9Pooled standard error of mean.
NE: natural horse mackerel, T japonicus muscle extract, SE:
synthetic horse mackerel, 7. japonicus muscle extract, SE-A: omission
of amino acid fraction from SE, SE-N: omission of nucleatide fraction
from SE, SE-O: omission of other organic base fraction from SE, DW:
deionized water.
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Table 4. Feeding stimulant” activity of amino acid (A) and nucleotide (N)
in synthetic horse mackerel, T japonicus muscle extract (trial 2)?

Test diets Diet intake (g/day)” Relative activity®
SE 15.5% 1007
A+IMP 16.9* 109°
A-A5+IMP 13.1° 85°
A+N-IMP 13.9° 90°
AS5+IMP 15.7° 102°
Pooled SEM® 0.69 1.25

DSupplementary levels are shown in Table 1.

DValues are means of 6 days.

DTest diet was given only one time a day with raw sand lance five
times a day.

“Relative diet intake to SE diet intake.

9Pooled standard error of mean.
SE: synthetic horse mackerel, 7. japonicus muscle extract, A+IMP:
amino acid fractiontIMP, A-AS+IMP: amino acid fraction-(L-lysine, L-
alanine, L-histidine, L-glutamic acid and tauriney*IMP, A+N-IMP:
amino acid fraction+nucleotide fraction-IMP, A5+HMP: L-lysine, L-ala-
nine, L-histidine, L-glutamic acid and taurine-IMP.

DSupplementary levels are shown in Table 1.

DValues are means of 6 days.

ITest diet was given only one time a day with raw sand lance five
times a day.

“Relative diet intake to AS+IMP diet intake.

9Pooled standard error of mean.
AS5+IMP: L-lysine, L-alanine, L-histidine, L-glutamic acid and
taurine +IMP, A5+IMP-Lys: omission of L-lysine from AS+IMP,
AS+IMP-Ala: omission of L-alanine from AS5+IMP, A5+IMP-
His: omission of L-histidine from A5+IMP, A5+IMP-Glu: omis-
sion of L-glutamic acid from A5+IMP, AS+IMP-Tau: omission
of taurine from AS+IMP.
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Fig. 1. Feeding stimulant activity of SE and several test solutions
(trial 4). Supplementary levels of feeding stimulants are shown in
Table 1. Bars (mean of test diet intake for 5 days) with a different
letter are significantly different (P<0.05). Vertical lines indicate standard
deviation (SD). SE: synthetic horse mackerel, 7. japonicus muscle extract,
A4: a mixture of L-lysine, L-histidine, L-alanine and L-glutamic
acid, IMP: inosine-5'monophosphate - Na,, A4+IMP: a mixture of
L-lysine, L-histidine, L-alanine, L-glutamic acid and IMP, ALIMP:
amixture of L-alanine, L-lysine and IMP, GHIMP: a mixture of L-glutamic
acid, L-histidine and IMP, DW: deionized water.
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