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Table 1. Composition of test diet for yellowtail (%)

Ingredient Diet no.

1 2 3
Brown fish meal 65" 65 657
Active wheat gluten 10 10 10
White dextrin 6.5 6.5 6.5
Vitamin Mixture (TH-4"%) 3 0 0
Vitamin Mixture (TH-4") 0 3 0
Vitamin Mixture (TH-4"°) 0 0 3
Mineral Mixture (T-4"7) 2 2 2
Mineral Mixture (0-1%) 0.5 0.5 0.5
cMC 2 2 2
Cellulose 2 2 2
Sardine oil 9 9 9
Water 20 20 20

*1: Brown fish meal 1, see text.

*2: Brown fish meal 2, see text.

*3: Brown fish meal 3, see text.

*4: contained 675,000 IU vitamin A, 60,000 IU vitamin D3, 2.07
g dl a-tocopehrol acetate, 2.56716 g menadione sodium hydrogen
sulfite, 0.8 g thiamine nitrate, 1.467 g riboflavin, 0.8 g
pyridoxine hydrochloride, 2.38 g nicotineamide, 2.38051 g
pantothenic acid, 4.667 g calucium salts, 194.7 g choline
chrolide, 0.8 g folic acid, 0.01067 g cyanocobalimine, 0.04667 g
d-biotin, 56.34 g inositol, 59.3 g L-ascorbic acid, 446.27 g
cellulose per kg of vitamin mixture.

*5: same as shown in TH-4 except that this contained 1.87 g dl
a-tocopehrol acetate, and 446.47 g cellulose per kg vitamin
mixture.

*6: same as shown in TH-4 except that this contained 1.47 g dl
a-tocopehrol acetate, and 446.87 g cellulose per kg of vitamin
mixture.

*7: contained 206 g KH,PO,, 141 g Ca(CH,CHOHCOO0),*5H,0, 83 g iron
proteinate, 309 g Ca,H,PO,, 261 g KH,PO,, 261 g cellulose per kg
of mineral mxiture.

*8: contained 12.5 g MgsO,, 0.1 g CoCl,, 4 g CusSO,, 19.97 g
Znso,, 0.3 g KIO,, 900 g dextrom. 63.1 g cellulose per kg of
mineral mixture.



Table 2. Properties of brown fish meals

BFM 1 BFM 2 BFM 3
SFA' (%) 33.48 30.62 30.78
UFA”Q%) 66.52 69.38 69.22
MUFA™ (%) 19.29 19.23 18.43
PUFA™ (%) 42.19 45.33 48.43
PUFA>18:27°(%) . 41.34 44.38 46.14
Fatty acid (mg/100qg) 4519.7 4219.3 3071.0
Fat (%) 11.01 11.96 9.22
a-Tocopherol . (ug/q) 15.1 22.7 40.9
TBA (ugMDA/g) 1.82 0.29 0.32

*] Saturated fatty acid.
*2 Unsaturated faty acid.
*3 Mono unsaturated fatty acid.
*4 Poly unsaturated fatty acid.

*5 Poly unsaturated fatty acid (>2 double bond).

Table 3. Effects of properties of brown fish meals on growth of

yellowtail
Av. Body weiht (Qg) Feeding
Groups Growth rate Mortality
Initial Final (%) effeciency’ .
1 114 286 147 0.87 0.03
2 115 293 154 0.91 0.00
3 118 297 150 0.89 0.01

* g gain/g feed.

Table 4. Effects of dietary brown fish meal properties on TBA values and a-tocopherol
contents in some tissues of yellowtail

TBA values a-tocopherol
Group Plasma Liver Muscle Plasma Liver Muscle
(nmol/ml) (ng/g) (ng/g) (ng/ml) (ng/g) (ng/g)
I 6.60 0.22 8.87 18.2 99.8 2.2
Il 5.90 0.19 3.87 21.8 104.4 34
11 5.63 0.18 4.29 25.1 121.4 3.7

Table 5. Effects of dietary brown fish meal properties on plasma bilirubin levels of yellowtail
injected with phenyl hydorazine

Group Phenyl hydorazine Bilirubin
(mg/kg BW) (ng/ml)

I 0 nd

11 0 nd

I 0 nd

I 10 nd

II 10 nd

I 10 nd

I 20 0.262
I 20 0.138
I1I 20 0.096
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Table 1. Plasma bilirubin contents of cultured red seabream (2
years old)

Sampling No Sex Body weight U. Bilirubin C. bilirubin

date (q) (ng/ml)

3/9 2-3-1 ? 426 nd nd

4/11 2-4-1 % 685 nd 0.13
2-4-2 d 592 nd 0.02
2-4-3 2 687 nd nd

5/11 2-5-1 % 669 nd nd
2-5-2 4 521 nd nd
2-5-3 2 584 nd nd
2-5-4 g 555 nd nd
2-5-5 g 594 nd nd

6/6 2-6-1 g 591 nd nd
2-6-2 ¢ 636 nd 0.02
2-6-3 J 601 nd nd

U bilirubin: unconjugated bilirubin.
C bilirubin: conjugated bilirubin
nd : not ditected.

Table 2. Plasma bilirubin contents of cultured red seabream (3
years old)

Sampling No Sex Body weight U. Bilirubin C. bilirubin

date (Q) (ng/ml)

3/9 3-3-1 ¢ 1133 nd nd
3-3-2 ¢ 1470 nd nd

4/11 3-4-1 % 1088 nd 0.03
3-4-2 ¢ 1230 nd nd
3-4-3 894 nd nd

5/11 3-5-1 ¢ 794 nd nd
3-5-2 ¢ 842 nd nd
3-5-3 & 1058 nd nd
3-5-4 828 nd nd
3-5-5 2 786 nd nd

6/6 2-6-1 & 1032 nd nd
2-6-2 888 nd nd
2-6-3 878 nd nd

U bilirubin: wunconjugated bilirubin.
C bilirubin: conjugated bilirubin
nd : not ditected.
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