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Abstract

The potential of scrap fish meal (SFM), produced from fish wastes as raw material, as partial or total
replacement of fish meal in exiruded high energy diets was siudied with young yellowtail, Seriola
quinqueradiata. In Expt. I, fish weighing about 130 g on average were fed the conirol fish meal diet and
test diets containing SFM with or without soybean meal (replacing 50 % of fish meal) for 50 days. In Expt.
II, fish weighing about 200 g were fed the conirol and non-fish meal diels containing SFM combined with
or without other protein ingredients for 39 days.

Expt. I : There was no marked difference in growth rate and feed gain ratio between the conirol and
SFM diet groups. The results of hemochemical assessments have indicated that fish fed the SFM diels
were in good health condition, as well as the conirol group. These results have shown that 50 % of fish
meal can be replaced by SFM in the diet for yellowtail without any ill effect.

Expt. II: Fish fed the SFM diels showed a slight reduction in growth and feed performance compared

to the control group. Moreover, the health condition of fish fed the control diet was better than that of the

fish fed the non-fish meal diet containing SFM with other proteins. A slightly poor feed performance

induced by the total replacement of fish meal by SFM alone or with other proteins might be due to

reduced dietry protein and energy levels and lack of some essential amino acids.
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Table 1. Nulrient content (%) of the
scrap fish meal (SFM) (Expt. I)

Crude protein 63.3
Crude lipid 7.6
Crude ash 21.4
Moisture 6.8
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Table 2. Composition of the experimental extruded pellets (EP) containing SFM

for yellowtail
Experiment 1 Experiment 1I
Ingredient(%) Diet no. Diet no.
1 2 3 1 2 3
Fish meal 67 35 35 67 0 0
Scrap fish meal 0 35 26 0 70 35
Defatted soybean meal 0 0 10 0 0 7
Corn gluten meal 0 0 0 0 0 10
Meat meal 0 0 0 0 0 10
Krill meal 0 0 0 0 0 5
a -Starch 8 8 8 8 10 10
Wheat flour 5 0 0 5 0 0
Vitamin mixture } - { 2 2 " { 5 5
Mineral mixture ! 3 3 3 3
Feed o1l 13 17 17 13 12 15
Nutrient contents determined (% as is basis)
Crude protein 46.0 44.2 45.5 45.0 42.6 41.8
Crude lipid 18.7 21.6 20.3 19.9 16.0 18.3
Crude ash 9.0 13.0 11.6 9.1 17.6 11.7
Moisture 9.1 6.3 5.8 8.7 9.8 9.3
Dry matter basis(%)
Crude protein 50.6 47.2 48.3 49.3 47.2 46.1
Crude lipid 20.6 23.1 21.5 21.8 17.7 20.2
Crude ash 9.9 13.9 12.3 10.0 19.5 12.9
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Table 3. Gorwth and feed gain ratio of yellowtail fed the experimental EP

containing SFM in net cages

Av.body wt. Growth Feed Daily
Diet no. () rate gain feed Mortality
Initial  Final (%) ratio*! intake*” (%)
FExperiment |
Aug.4 ~ Aug.24 (16 days feeding)
1 131.9 181.8 37.7 0.98 2.11 0.0
2 130.9 181.4 37.9 0.98 2.12 2.2
3 131.9 180.6 37.0 1.00 211 0.0
Aug.25 ~ Sep.19 (15 days feeding)
1 181.8 256.4 40.8 1.19 2,91 0.9
2 181.4 256.4 41.1 1.21 2.98 0.3
3 180.6 248.7 37.5 1.29 2.96 0.3
Sep.20 ~ Oct. 17 (19 days feeding)
1 256.4 340.8 32.7 1.89 3.20 1.0
2 256.4 352.1 37.2 1.72 3.08 0.0
3 248.7 334.1 34.1 1.88 3.13 0.9
All the period (60 days feeding)
1 131.9 340.8 155.9 1.41 2.75 1.9
2 130.9 352.1 163.2 1.37 2.68 2.5
3 131.9 334.1 151.7 1.47 2.75 1.3
FExperiment IT
Aug.8 ~ Sep.4 (21 days feeding)
1 213.0 322.7 50.9 1.33 2.57 0.0
2 204.2 297.0 45.4 1.61 2.83 0.0
3 204.0 291.1 42.0 1.74 2.87 0.0
Sep.5 ~ Oct.5 (18 days feeding)
1 322.7 448.2 33.4 1.65 2.62 0.8
2 297.0 401.4 31.0 1.92 2.87 04
3 291.1 390.3 29.7 2.02 2.90 0.8
All the period (39 days feeding)
1 213.0 448.2 92.2 1.47 2.59 0.7
2 204.2 401.4 82.2 1.756 2.85 0.3
3 204.0 390.3 76.6 1.87 2.88 0.7

*

! ¢ feed / g weight gain.
#2 g / 100g body wt.
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Table 4. Relative weights of dlgest ive organs (%)

from yellowtail fed the

experimental EP containing SFM"

Diet no. Liver Stomach Pyloric caeca Intestine
FExperiment [
Initial 1.16+£0.14 1.27+0.08 1.43+£0.11 0.45+0.05
Final
1 1.16+0.05 1.12+0.08 1.30+£0.16 0.58+0.08
2 1.34+0.15 1.00+0.10 1.62+0.26 0.46+0.05
3 1.50+0.17 0.98+0.08 1.24+0.19 0.36+0.09
Experiment IT
Initial 1.42+0.10 1.21+0.05 1.80+£0.17 0.66+0.04
Final
1 1.78+0.18 1.05+0.05 1.86+0.16 0.35+0.05
2 1.82+0.12 0.99+0.04 1.88+0.44 0.34+0.03
3 1.77+0.21 1.02+0.09 1.94+0.16 0.45+0.04

* Data are shown as mean + standard deviation (n=>5).
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Table 5. Proximate composition (%) of dorsal muscle and liver

from yellowtail

fed the experimental EP containing SFM

(Expt. )™
Moisture Crude Crude Crude
Diet no. protein lipid ash

Dorsal muscle

1 69.6 21.4 ('70.5)*2 6.2 (20.4) 1.4 (4.5)

2 714 21.0 (73.5) 4.2 (14.8) 1.4 (5.0)

3 71.0 21.0 (72.5) 5.3 (18.3) 1.3 (4.4)
Liver

1 61.2 —xd 18.2 (47.0)  1.3(3.5)

2 66.6 — 13.7 (41.1) 1.3 (4.0)

3 65.0 - 16.1 (46.0) 1.2 (3.4)

*1 Samples from 5 fish were pooled for analysis.

9 . .
** Figures in parentheses are values on dry matter basis.

*3No data.
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Table 6. Results of homechemical assessments in the yellowtail fed the experimental EP containing SFM"™'

Experiment [ (n=5)

Experiment I (n=10)

Diet no. Diet no.
1 2 3 1 2 3

Av. body weight (g) 356.1+68.0 325.3+42.4 306.8+9.4 409.7+35.1 373.4+49.1 367.5+65.3
Av. fork length (cm)  29.5%1.3 28.7+1.0 28.1+0.3 29.5+0.9 28.3+1.5 28.6+£1.6
Condition factor 13.7£0.9 13.8+0.5 13.8+0.7 5.9+0.6 16.4+1.1 15.5+0.5
Hepatosomatic index (%) 1.2+0.1 1.4+0.2 1.2+0.1 1.7+0.2 1.5+0.2 1.6+0.3
Hematocrit (%) 41.243.0 40.4+£2.8 42.4+4.1 48.7+4.2 51.2+3.9 47.1+£3.8
Hemoglobin (g / 100ml) — — - 10.6£1.2 10.9+0.5 10.9+0.7
Alkaline phosphatase au/yn 105+10 105+11 106+32 144434 146429 165429
Glucose (mg / 100ml) 8447 96+7" 92467 14518 14225 153+20
Triglyceride (mg / 100m1) 93472 77426 8051 136+22° 171x40° 1544217
Phospholipid (mg / 100ml) 641+76 641+29 557+76 701£87% 780+80° 659+88"
Total cholesterol (mg/100mD) 24620 234410 210427 275+32° 270+31° 225+31°
Free cholesterol (mg / 100m}) 98+12 9745 8515 95+11° 108+10" 92+12%
Ester ratio (%) 60.3+4.0 58.5+2.2 59.5%5.0 65.340.9" 60.0+£2.1° 59.0+1.4°
Urea nitrogen (mg/100ml)  15.0+1.5° 11.9+1.9° 11.7+£1.9% 17.442.2 17.942.7 19.142.1
Creatinine (mg/ 100ml)  0.86+0.45 0.92+0.20 0.88+0.13 1.40+0.29" 1.18£0.117 1.16£0.11%
Total protein (g /100ml) 2.90+0.16 2.96+0.17 2.70+0.26 3.46+0.31 3.69+0.28 3.37+0.40

*! Data are shown as mean + standard deviation. Figures in a row with different superscripts are significantly different
from each other (p<0.05) when analyzed using Duncan's multiple range test.

*2 Not determined.
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