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Abstract
Due to the shortage of supply and increase of the cost for fishmeal in the world, the search of fishmeal replacement

has become one of the most urgent issues in aquafeed or intensive aquaculture industries in recent years. On the other

hand, the treatment of “Shochukasu” is also one of the most important issues in Kagoshima Prefecture due to the national

increase of Shochu popularity, resulted production increase, and the restriction of dumping "Shochukasu" into the sea. In

this article, the preliminary studies using "Shochukasu" as a protein replacement in the Faculty of Fisheries, Kagoshima

University, was reviewed.
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Table 1 Proximate composition of Shouchukasu, Okara, and chicken egg

BTk, 74X 77FYV0kY Y, 75 RAT77FYNa

;zr:;ig):étlon Shoughukasu Ol;ara CthkC;l egg U VT FSMETID D o 77

Crude protein 22 27 47

Crude lipid 6 17 34 Table 4 Lipid class content of test diets (g/100g dry diet)

Crude ash 4 4 4

Crude fiber 13 11 Experimental Diets

Others* 47 40 Lipid class DI D2 D3 D4 D5

*carbohydrates, vitamins, etc SE 0.02 0.03 tr 0.02 tr
TG 4.17 5.76 7.96 9.82 9.21
FFA 0.07 0.11 0.31 0.24 0.34

Table 2 Composition (g/100g) of test diets used for red sea bream CHO 0.05 0.05 0.15 025 034

and puffer fish trial DG 0.03 0.04 0.10 0.05 0.10

Diet No. MG 0.59 0.27 0.29 0.15 0.24

Ingredient D1 D2 D3 D4 D5 NL total 4.93 6.25 8.81 10.52 10.24

Fishmeal 58 53 48 43 38 PE 0.10 0.11 0.15 0.18 0.28

Shouchukasu 0 2 6 10 14 PI+PS 0.03 tr 0.01 0.02 0.05

Okara 0 10 3 6 4 PC 0.79 1.05 1.81 241 3.18

Chicken cgg 0 1 8 14 21 SM 0.27 0.05 0.09 0.10 0.11

o-Starch 12 6 4 3 1 LPC 0.18 0.06 0.20 0.06 0.17

Others* 21 21 21 21 21 PL total 136 1.28 225 2.77 3.79

a-Cellulose 9 7 5 3 1 Total lipid 631 7.58 111 13.3 14.1

Total 100 100 100 100 100

*Others: krill meal, feed oil, fatty acid, vitamin mix, mineral mix,
activated gluten

Table 3 Proximate composition (%) of test diets for red sea
bream and puffer fish trial

Diet No.
Composition Dl D2 D3 D4 D5
Crude protein 45 44 45 46 49
Crude lipid 6 8 11 13 14
Crude ash 11 10 9 9 9
Crude fiber 7 9 7 4 3
Moisture 12 13 12 13 11
Others 19 17 16 15 14
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NL: Neutral lipid, PL: Polar lipid, SE: Sterylester, TG: Triglyceride, FFA: Free fatty
acid, CHO: Cholesterol, DG: Diglyceride, MG: Monoglyceride, PE: Phosphatidyl
ethanolamine, PI: Phosphatidyl inositol, PS: Phosphatidyl serine, PC: Phosphatidyl
choline, SM: Sphingomyelin, LPC: Lysophosphatidyl choline
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Table 5 Results of a feeding trial for juvenile red sea bream fed the diets
containing different level of by-products for 50 days
Diet No

D1 D2 D3 D4 D5
BWG  466+20 469+8 479+6 452434 420422
FER 0.85+0.01 0.85+0.01 0.87+0.01 0.87+0.01 0.84+0.03
PER 1.66+0.02 1.69+0.03 1.71£0.02 1.65+0.02 1.53+0.05
SR 93+6 88+3 9049 9248 9246
BWG:body weight gain (Final weight-Initial weight)/Initial weight (%)
FER:feed efficiency ratio (weight gain/feed given)

PER:protein efficiency ratio (weight gain/protein given)
SR:survival rate (%)
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Table 6 Results of a feeding trial for juvenile puffer fish fed the diets
containing different level of by-products for 60 days

Diet No
D1 D2 D3 D4 D5
BWG 414423 372+37 370+24 370443 374+36
FER  1.00+0.01 0.95+0.07 0.98+0.05 1.00+0.04 1.02+0.06
PER  1.96+0.04  1.87+0.14  1.92£0.10  1.89+0.08 1.86+0.10

SR 92+8 87+3 95+5 97+3 92+3
BWG: body weight gain (Final weight-Initial weight)/Initial weight (%)
FER: feed efficiency ratio (weight gain/feed given)

PER: protein efficiency ratio (weight gain/protein given)
SR: survival rate (%)
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Table 7 Composition (g/100g) of test diets used for Japanese
flounder trial

Diet No.
Ingredient D1 D2 D3 D4 D5
Fishmeal 63 61 59 57 55
Shouchukasu 0 6 12 18 24
a-Starch 15 12 8 5 2
Others* 18 18 19 19 19
a-Cellulose 4 3 2 1 0
Total 100 100 100 100 100

*Others: pollack liver oil, vitamin mix, mineral mix, activated

gluten
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Table 8 Results of a feeding trial for juvenile Japanese flounder fed the
diets containing different level of Shouchu for 30 days

Diet No
D1 D2 D3 D4 D5
BWG 168 154 171 171 173
FER 1.3 1.2 1.4 1.4 1.4
PER 2.6 2.4 2.7 2.7 2.7

BWG: body weight gain (Final weight-Initial weight)/Initial weight (%)
FER: feed efficiency ratio (weight gain/feed given)
PER: protein efficiency ratio (weight gain/protein given)
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