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Diurnal Variations in Serum Levels of Various
Constituents in Cultured Yellow-Tail
(Seriola quinqueradiata)

Yayoi Ikeda, Hisao Ozaki, Sigeki Sawada,
Atsushi Fujii, and Ikuo Araki
(Received April 8, 1976)

The diurnal variations in the serum levels of 13 chemical constituents were studied at interval
of four hours, from 6:00 AM to next 2: 00 AM, in yellow-tail (Seriola quinqueradiata). One
group of yellow-tail was reared with raw fish and another with compound diet as food. The fish
were not fed on the day of experiment and 3 fish for each group were sacrificed at each time.

The diurnal variations in the fish fed on raw fish were various in pattern with different con-
stituents. For most of the constituents, the serum levels were higher in daytime and lower in
night. The time of a day at blood sampling should be strictly chosen for determining more ac-
curately constituents of the serum levels.

The diurnal variations in the fish fed on the compound diet were generally different and indis-
tinct in pattern with those in the fish fed on raw fish. The significance of the differences in the
diurnal variation between both groups were discussed to ameliorate the compound diet.

(Y1, HO, SS, & AF: Tokyo University of Fisheries, Konan 4-5-7, Minato-ku, Tokyo 108; IA:
Research Laboratory, Nippun Shiryo Kaisha, Ltd., Chidori 2-9-16, Minato-ku, Nagoya 455.)
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Fig. 1. Diurnal variations in serum levels
of corticosterone (CS), chloride (Cl), calcium
(Ca), magnesium (Mg), phosphate-P (P) and
iron (Fe) in yellow-tail fed on raw fish
(—®—) or the compound diet (---O---).
Vertical bars represent standard deviation

Table 1. Composition of diets.

Raw fish Compound diet
Frozen sand eel 1009,  White fish meal  73.2%
(Ammodytes) Gluten 11.8

a-Starch 1.8

Vitamin complex*! 2.7
Mineral mixture** 0.9
Iron succinate*? 0.5
Feed oil** 9.1

*1 The composition is as follows: vitamins in
amount per 100 g, A 40,000 1.U., B; 120 mg,
B. 400 mg, B; 80 mg, B;; 0.18 mg, C 4,000 mg,
D; 4,000 I.U., E 8001.U., K; 80 mg, Biotin
12 mg, Ca-Pantothenate 560 mg, Inositol 8,000
mg, Folic acid 30 mg, Nicotinamide 1,600 mg,
Choline chloride 16,000 mg, and p-Aminoben-
zoic acid 800 mg.

*2 USP. XII No. 2.

*3 The formulation containing 109 of iron in
weight (Tokyo Tanabe Co.).

*+ Riken Co.
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of the mean (n=3). a: Significantly dif-
ferent from the values at 18:00 in fish fed
on raw fish (P<0.01). b: Significantly
different from the values at 22:00 in fish
fed on raw fish or compound diet (P <0.05).
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Fig. 2. Diurnal variations in serum levels of total cholesterol (TC), free cholesterol (Free Q), ester cholesterol
(Ester C), ester ratio of cholesterol, urea-N, creatinine, total protein (TP), [-1V fractions of protein and A/G
in yellow-tail fed on raw fish (—@—) or the compound diet (---O---). Vertical bars represent standard
deviation of the mean (n=3). a: Significantly different from the values at 14:00 in fish fed on raw
fish or the compound diet (P <0.05).

—95__



A ME Japan. J. Ichthyol. 23 (2), 1976

Table 2.

Correlation among diurnal serum levels of various constituents in yellow-tail fed on

raw fish (upper side of the bisector) or the compount diet (lower side of the bisector).

+: P<0.01, +: P<0.05,

: no correlation.
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