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STUDIES ON FEED FOR FISH-V

RESULTS OF THE SMALL FLOATING NET CULTURE
- TEST TO ESTABLISH THE - ARTIFICIAL DIET AS.
COMPLETE YELLOW-TAIL FOODS (1964)

Paft 1

Atsushi Furukawa, Takeshi Umezu, Hiroko TSUKAHARA
Katsumi FuNAE and Isamu IwaATA**

In the culture of yellow-tail, Seviola quinqueradialia TEMMINCK et SCHLEGEL, sand ezl,
Ammodytes personatus GIRARD, anchovy, Engraulis japonica (Houtrtuyn), and jack mackerel,
Trachurus japonicus (TEMMINCK et SCHLEGEL), are usually used as available diets and have been
considered to have various merits for the fish culture. But these fresh fish diets are perishable
and cause the dietary disease. In order to avoid such defect of the fresh food fishes, it may be
desirable to accomplish the artificial diets as complete yellow-tail foods.

As a preliminary study for the exploitation of artificial feed mixture, two artificial feed
mixtures were tested against sand esl diet, one of which was a modified formulation of the
Oregon pellet and the other was a reformed type of the Halver’s trout culture diet.

The experiment was carried out during from August 11 to October 26 (1964) in the experi-
mental small floating net (3 x 3 x 3m), set in the offshore of the laboratory located at Ono mear
Hiroshima. The water temperature, salinity and the other environmental conditions there varied
with the season. The net was exchanged to keep the foulings away from it at times. The food
supply was adjusted the amount to, in dry basis, equivalence of sand e2l, which was restricted
to 80 percent of sufficient feeding. The yellow-tails were fed twice or three times each day. Body
length and weight of fish were measured wezkly and according to these velues, fesding level for
the following interval was adjusted.

Results obtained are summarized as follows.

1) Thres diets used in this experiment were the frozen sand e2l, the mixed diet (fresh fish
meat-meal mixture diet) and the synthetic diet (Tables 1, 2, 5).
2) There were differences in the rate of growth in weight and length (Figs. 1, 2). The sand

ezl diet was the most efficient, and the synthetic diet the worst.
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3) The difference of fatness among three diets was also observed, and both the sand eel diet
and the mixed diet were more- efficient than the synthetic diei (Fig. 3).

4) It may be considered that there are some correlations between the fatness and the growth
of gonad, therefore, the composition and the size of diet fed at each stage of fish condition must
be sufficiently studied in the future.

5) On the relative growth of the body weight and liver weight (liver weight /body weight x
100), the fish fed: with the sand esl diet gave higher -value than that with the artificial diets

(Fig. 6). On the contrary, in the case of pyloric caeca weight, the fish fed with synthetic diet
showed the highest value (Fig. 8).

6) The observed conversions of food into flesh were ‘most efficient after feeding the sand esl
diet, followed in order by the mixed diet and the synthetic diet.

7) There were also differences in the protein fequired per kilogram of fish produced, and both
the sand eel diet and the mixed diet were more efficient than the synthetic diet.

8) Chromic oxide was used as an indicator of the digestibility. Gross estimation of protein
digestibility showed that the synthetic diet has considerably lower value than the sand eel and
also the mixed diet.

9) None of these artificial diets may be considered as food suitable for raising the yellow-tail

at this time.
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Table 1. Composition in percent of concentrates tested as three types of yellow-tail foads.

Sand [White| Fish |a—corn|Vitamin| Corn Choli- Anti- [ CTsaltSOfChro-
Diet fed fish _  lor| e RolyRhoS imium | cMC
eel | meal |soluble|starch |mixture| oil ide oxidant acid oxide
‘Sand eel 100
Mixed diet 40 40 S 10 1.5 1.8 0.6 0.1 1.5% 0.2%
Synthetic 44 gl 2s4] 3 (10 | o6| o014 4 0.2 5
diet
Vitamin mixture as follows Minerals as follows
Vitamia Purity  Potency/'pound U.S. P XII Salt mixture
Ascorbic acid .. >98% 24, 000. Omg NaCl 4.35 %
Biotin >989% 16.3 MgS04 13.70
Big 132mg/kg ~ 11,551.5 Nas HPO4 8.72
d-a -Tocophery] acetate 2501, U. /g  40,000.0 KsPO4 23.98
a —Calcium pantothenate >98% 3,061.2 CaHPO4 13.58
Folic acid >989, 204.1 Ferric cifrate 2.97
Menadione >949 170.2 Calcium lactate 32.70
Niacin >989; 5,102.0 TOTAL 100. 00
p-Aminobenzoic acid >98% 8,163.2
Pyridoxine hydrochloride — >98% 510.2 USP XII Salt mixture  100,000mg
‘Riboflavin >029 1,521.7 Aluminum chloride 18
Thiamine hydrochloride >98% 612.2° Zinc sulfate 375
Tnositol >979 50,515.4 Cuprous chloride 1
Manganous sulfate 80
Wheat flour(base) ] 304,972.0 Cobaltous chloride 17
. TOTAL, 454, 000.0 ) Potassium iodide 105

Table 2. Proximate analysis and content of amino acids in used white fish meal, **

Proximate analysis of the white fish meal (in percent).

. Cr Crud -
rude | Crude "9 Moisture | Ca P AV, P.0O.V. NHs -N
protein |  fat ash ‘
mg2
76. 4 3. 41 15.5 4.4 4. 71 2.79 44,5 17. 4 0.076 o
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Content of amino acids
Amino acid Content (g/100g)
ATINING veermseerie i e et 4.97
ASDATEIC @CIH e+ vvrrrreerirrreemnetrtt e sttt sttt 7.95
CYSHTIE + s rrereersecrrreinintsetittre e sttt e e site e e st et 0.18

Glutamic acid

.73

Glycine -vevvveeines .06
Histidine «-+-+- .63
TSOLEUCITIE  rvrverecerrrvrrnnrrrnaeneeaceatamaaaereesneresieeneeneons .54
Leuciae--- i .97
CLySing ceereeseeereneene s D PSPPI 3.36
Methionine 2.09
Phenylalaaine- 3.22
Proline 3.11
erine 3.26
“Threonine 3.34
Tyrosine .................................. 2.63
WATLIE «+vereseerenrmrmnnnintie ettt e et e e e e et ettt e e e e e e e e e aaiaes 3.75

++ By Nippon Nosan Kogyo Co. Ltd.:Central Laboratory.
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Fig, 8. Relation between body weight and
pyloric caeca weight.
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Fig. 9. Food conversions produced by test diets.
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Table 5. Typical proximate analysis of diets (in perceni)

Sand eel Mixed diet Synthetic diet
Wet dasis | Dry basis | Wet basis | Dry basis | Wet basis | Dry hasis
Moisture 72.5 — 35.1 — 52.8 —
Protein 14.5 52.9 39.7 61.1 20.0 42,5
Fat 7.6 27.6 4.9 7.5 5.2 11.0
Ash 2.4 8.6 9.2 14.2 4.6 9.9
Others 3.0 11.9 10.1 17.2 17.4 36.6
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