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Evaluation of Economical Feed Formulations for
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A 15-week growth trial was conducted to evaluate the economical feed formulations for
Korean rockfish (Sebastes schlegeli). Three replicate groups of fish averaging 33 g were
fed one of 8 isoproteic (49%) and isolipidic (8% ) diets containing various practical ingredients
such as fish meal, meat meal, feather meal, blood meal, soybean meal, corn gluten meal,
and wheat flour with or without supplemental essential amino acids. A control diet with
white fish meal and brown fish meal as the only protein sources was included. Practical
ingredients were substituted from 40% up to 65% for portions of the fish meals in the
control diet. Essential amino acids (EAA) were added to the diets for balancing EAA
composition of each dietary protein source. In addition, these experimental diets were compared
with raw fish-based moist pellet containing 50% frozen horse mackerel and 50% commercial
binder meal.

Results indicated that animal and plant protein sources could substitute for fish meal
up to 55% in diet without any adverse effects on growth and chemical composition of
fish. Fish growth, body composition, nutrient utilization, and cost of fish production are
discussed in relation to nutritional values of the dietary protein sources.
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Table 1. Composition (%) of the experimental diets

Ingredients Diets

1 2 3 4 5 6 7 RMP®
White fish meal 29.0 15.0 17.0 12.5 12.5 12.5 10.0
Brown fish meal 29.0 15.0 17.0 12.5 12.5 12.5 10.0
Soybean meal 4.0 5.0 8.0 8.0 10.0 4.0
Corn gluten meal 4.0 8.0 10.0 4.0
Meat meal 10.0 13.0 15.0 10.0 15.0 15.0
Blood meal 3.0 2.0 3.0
Feather meal 5.0 50 9.0 50 10.0
Wheat flour 23.8 28.8 28.8 27.7 27.8 25.8 29.8
Yeast 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Squid liver oil 4.0 4.0 40 4.0 4.0 4.0 4.0
Vitamin premix’ 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Mineral premix® 4.0 4.0 4,0 4.0 4.0 4.0 4.0
Sodium alginate 4.0
Lysine 0.5 0.7
Methionine 0.5 0.2
Tryptophan 0.2
Enzyme mix® 0.2 0.2 0.2 0.2 0.2 0.2 0.2
Proximate analysis (% in dry matter basis)
Crude protein 477 50.7 49.1 49.0 46.9 48.1 48.1 52.0
Crude lipid 8.2 7.4 8.1 7.6 7.3 7.6 7.4 94
Crude fiber 33 4.1 4.0 4.0 4.0 4.0 4.3 0.0
Crude ash 13.5 9.6 12.2 9.9 10.7 9.3 8.1 13.1
N-free extract 23.4 28.2 26.5 29.4 31.1 31.0 32.1 25.5
Cost per kg (won)* 467 419 389 389 372 365 360 1270

'Halver (1957).
2}{-440 premix NO.5 (mineral) (NAS,1973).
’Kemin Industries, Inc., Singapore.

‘Cost of ingredients except for prices of vitamin and mineral premixes based on the price

in 1994,

SRaw fish-based moist pellet, 50% frozen raw fish and 50% commercial binder meal.
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Fig. 1. Growth of Korean rockfish fed the experime-
ntal diets.
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Fig. 2. Weight gain and feed efficiency of fish fed
the experimental diets. Values with different supers-
cripts are significantly different (P{0.05).
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Fig. 3. Protein and lipid retention of the fish.fed
the experimental diets. Values with different supers-
cripts are significantly different (P<0.05).
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Table 2. Essential amino acids and A/E ratio' in the experimental diets

Korean

Amino acids rockfish Diets
whole body 1 2 3 4 5 6 7 RMP
Amino acids (% in protein)
Arg 5.6 6.8 6.5 7.1 7.2 6.4 6.5 6.6 6.8
His 2.0 2.0 1.9 1.8 1.7 1.8 1.7 1.8 2.1
Ile 4.0 3.7 31 3.3 3.2 31 3.1 2.8 3.6
Leu 6.7 8.1 8.6 7.5 7.4 9.1 8.8 8.4 8.5
Lys 9.2 4.9 4.6 4.2 4.7 3.8 3.6 3.8 4.7
Met+Cys 3.2 3.9 3.8 34 35 3.3 3.3 31 4.0
Phe+Tyr 5.9 7.6 7.7 7.2 7.1 8.0 7.8 7.6 8.3
Thr 3.6 4.8 4.3 4.3 4.2 4.1 4.0 4.1 4.8
Trp 1.2 14 1.0 1.0 1.1 0.9 0.8 0.8 1.1
Val 4.6 4.1 4,0 3.9 3.8 3.8 3.7 39 4.0
Total 46.0 47.4 45.6 43.7 43.8 44.2 43.3 43.0 47.9
A/E ratio!

Arg 121 144 143 162 164 144 151 154 142
His 44 43 41 41 40 41 39 42 44
Ile 88 78 67 75 72 69 72 66 75
Leu 147 171 189 172 169 205 204 197 177
Lys 201 103 102 97 108 86 83 89 98
Met+Cys 69 83 84 79 79 75 77 72 84
Phe+Tyr 128 160 170 164 162 180 179 176 173
Thr 77 101 94 98 95 9 93 94 100
Trp 27 30 22 23 25 20 18 19 23
Val . 99 86 88 88 86 87 85 91 84

'(Each essential amino acid/total essential amino acid including Cys and Tyr) X1000.
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Table 3. Correlation coefficients between EAA index or fish meal in the diets and performance of Korean

rockfish

Dietary EAA index

Performance

and fish meal Weight gain (%)

Feed efficiency (%) Protein retention (%)

EAAT P=0.002, R=0.6 P=0.02, R=0.5 P=0.5, R=0.2
Fish meal (%) P=0.003, R=0.6 P=0.001, R=0.7 P=0.2, R=0.3
'Murai et al. (1986). P : probability, R ® correlation coefficient.
Table 4. Chemical composition (%) of whole body and liver'
- Diets
Initial 1 3 3 7 Z g 7 RMP SEM?*
Whole body
Moisture 69.8 68.2° 68.6° 69.640 69.2° 69.1° 69.5 69.0° 69.2* 0.46
Crude protein 169 16.1° 17.0° 16.8* 16.7° 167° 16.7* 164* 17.0° 0.32
Crude lipid 8.6 11.3 9.9° 9.5° 9.6 9.2° 9.1*  10.0° 9.6° 0.41
Crude ash 40 39 4.3° 4.3 4.0° 4.1° 4.7° 4.0° 4.6 0.20
Liver
Moisture 58.8¢  54.9™ 54,3%c 56.5¢ 553> 527* 515 55.0° 0.96
Crude protein 11.0° 9.8° 9.9¢  10.7° 9.4° 9.4° 9.5° 9.9 0.17
Crude lipid 27.4%¢  30.3%  26.5% 28.9% 29.6> 27.0%° 32.8° 22.3° 1.82
Crude ash 0.9* 0.9 0.8° 0.9 0.9 0.9° 0.8 0.8* 0.06

'Values in same row having the different superscripts are significantly different (P{0.05).

*Standard error of the mean,
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Fig. 4. Feed cost to kg fish gain of Korean rockfish
fed the experimental diets.
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