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A Study on Yellowtail fed Frozen Feed

Teruo Mivazaki and Akitsugu UENO*

Faculty of Fisheries, Mie University

In recent years, the practice of feeding chopped trozen fishes such as sardine,
Japanese anchovy and chub mackerel to cultured yellowtail, Seriole quinqueradiata
has been widespread among fish-culturists. This type of feeding, that is, frozen
feed is reported to be effective for the weight gain of fed yellowtails and for the
prevention of pollution of environmental water and outbreak of bacterial diseases
(TaniGuchr 1983). A question whether yellowtails undergo physiological disturba-
nces when they eat frozen fish meat, has remained. In the present study, exami-
nations were conducted feeding chopped frozen sardine (—4 to —2°C) to one group
and minced thawed sardine (10 to 15°C) to another group of young yellowtails (190g
of average body weight) for 20 days. At the end of the experiment, the weight gain
was mostly the same in the fish fed the frozen feed and in those fed the thawed
feed. Hematological data of red blood cell count, hemoglobin, hematoerit, serous
total protein, serous albumin and serous cholesterol did not differ between the two
fish groups. Data of serous glucose of fish fed the thawed feed were significan-
tly high. Individual variations in hematological data of fish fed thawed feed were
marked. Histopathological examinations indicated no obvious patholgical change in
the digestive tracts and other visceral organs of fish in either group. The results
of this study indicate that yellowtails fed frozen feed will not undergo any phisi-
ological disturbances.
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Table 1. Hematological and serological data of yellowtail fed frozen sardine
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No RBC Hb Ht MHC MCV  MCHC TP Al Cho Gl
1 455 13.2 56.3 29.0 123.7 23.4 4.3 1.0 250 60
2 485 14.2 60.3 29.3 124.3 23.5 4.0 0.7 340 57
3 510 14.0 57.7 27.5 113.1 24.3 4.5 1.2 240 84
4 500 14.4 57.1 28.8 114.2 25.2 3.8 0.5 240 66
5 495 4.1 53.6 28.5 108.3 26.3 3.8 0.8 230 75
6 500 13.5 54.7 27.0 109.4 24.7 4.3 0.9 240 90
7 500 14.7 58.8 29.4 117.6 25.0 4.1 1.1 240 77
8 520 14.4 58.8 27.7 113.1 24.5 4.1 0.8 320 40
9 490 14.0 56.1 28.6 114.5 25.0 4.3 1.1 250 50
10 525 14.4 56.5 27.4 107.6 25.5 4.3 1.1 220 85
11 500 13.2 52.9 26.8 105.8 25.3 4.2 1.0 285 70
12 450 12.2 50.0 27.1 111.1 24.4 4.3 1.2 230 58
mean 494 13.9 56.1 28.1 113.6 24.8 4.2 1.0 257 68
SE 22 0.7 2.9 0.9 5.9 0.8 2 0.2 38 15
limits ¥ 14 0.4 1.8 0.6 3.8 0.5 0.1 0.1 24 10
% : p<95%, RBC: red blood cell count (X10%cells,”ml), Hb : hemoglobin (g /dl)
Ht : hematoerit(%), MCV ! mean corpuscular volume{u?),
MHC ! mean corpuscular hemoglobin{rr), MCHC ! mean corpuscular hemoglobin
concentration (%), Tp ! total protein(g,7dl), Al ! albumin(g7dl),
Cho : cholesterol(mg,/dl), Gl glucose (mg,7dl)
Table 2. Hematological and serological data of yellowtail fed thawed sardine
No RBC Hb Ht MCH MCV  MCHC TP Al Cho Gl
1 480 13.4 52.8 28.9 110.0 25.4 3.8 1.0 290 93
2 550 14.6 60.3 26.5 109.6 24.2 4.2 1.0 250 80
3 380 10.1 49.3 26.6 129.7 20.5 4.4 1.2 360 92
4 450 13.5 53.7 30.0 119.3 25.1 4.0 1.2 210 97
5 455 11.9 51.5 26.2 113.2 23.1 3.6 0.8 260. 125
6 460 13.3 58.0 28.9 126.1 22.9 3.5 1.0 210 140
7 370 9.4 43.3 25.4 117.0 21.7 4.0 1.0 250 97
8 535 14.9 60.0 27.9 112.2 24.8 4.2 0.8 300 145
9 500 13.8 60.9 27.6 121.8 22.7 3.8 0.9 350 180
10 470 12.7 53.6 27.0 114.0 23.7 3.7 1.0 290 123
11 440 13.3 52.9 30.2 120.2 25.1 3.8 1.1 250 80
12 515 14.4 56.5 28.0 109.7 25.5 4.0 1.2 290 80
mean 467 12.9 54.4 27.7 116.9 23.7 3.9 1.0 276 112
SE 55 1.7 B 6.7 1.6 0.3 1 47 31
limits * 35 1.1 3.3 0.9 4.2 1.0 0, .1 30 20

* 1 p<95%
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Table 3. Fluctuation of hematological data of yellowtail fed
thawed sardine against the data of yellowtail fed
frozen sardine (center)
medan
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Al | N ———
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Glu : i
| |
| I
| |
Fish fed
frozen feed
Mean + 95% confidence limits
Table 4. Histopathological findings of yellowtail fed frozen and thawed sardine
Group fed thawed sardine fed frozen sardine
Fish No. 1 2 3 45 6 7 8 9 101112 1 2 3 45 6 7 8 9 1011 12
Liver ! stored fat S S S S S O S| S e o ES I R R | S S -
Renal tubule
degeneration * T e e e o - -
Spleen
hemosiderin - + - do e e e e
ceroid A R B T S SR S SR w S o R n S S S S < - e
White musculature =~ = — ~— — = = — — s — e e e e e e e
Red musculature = =~ — = = o e e e e e e e e e e e e e e e
Adipose tissue vI . S S e S SR S R S S E-RE S - T S S S S S S =
Stomaeh =000 0= = = = = = e e e e e e e e e e e e e e
Intestine =0 0— — = — = = = — = = e e e e e e e e e e
Pyloric caecum = — — = = o oo o e e — e e e e e e e e e e e e
% ! Hyalin droplet degeneration.
— Ino change & @ very slight > slight 4 ! modelate it : extensive
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Table 5. Composition of sardine as feed fish for this feeding test

Moisture Crude protein Crude fat Ash peroxide ¥
(%) (%) (%) (%)
Frozen fish 62.8 16.1 17.7 3.2 4.95
Thawed fish 64.2 15.6 18.5 2.6 5.34

% : Thiebarbituric acid test for fatty peroxide(mgMA 1000g fat)
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Explamation of Plate

Fig. 1. Stomach of fish fed thawed feed. PAS, X160.

Fig. 2. Stomach of fish fed frozen feed. Comparing with Fig. 1, the mucous epithelium and gland
cells do not show any obvious pathological change. PAS, X160.

Fig. 3. Liver of fish fed thawed feed. Most hepatic cells stored a good amount of fat. H-E, X160.

Fig. 4. Liver of fish fed frozen feed. Most hepatic cells stored a comparable amount of fat to
Fig. 3. H-E, X160.

Fig. 5. Kidney of fish fed thawed feed. Epithelial cells of renal tubules slightly show hyaline dro-
plet degeneration (arrow). H-E, X200.
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