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Evaluation of Soybean Meal as a Partial Substitute for Fish Meal
in Formulated Diets for Korean Rockfish, Sebastes schlegeli

Sang-Min Lee and Im-Gi JEON
Aquaculture Department, National Fisheries Research and Development Agency, Pusan 619-900, Korea

This study was designed to determine the level of soybean meal (SM) that could be substituted for
fish meal in the diet for Korean rockfish (Sebastes schlegeli). A control diet with white fish meal as only
protein source was included. SM was substituted at levels of 5%, 10%, 15%, and 20% for portions of
the fish meal in the diet. Amino acids (met+lys) supplementation and two different SM particle sizes (0.
5mm and 0.25mm) in the 20% SM diet were compared. In addition, combination of 10% SM, 10%
corn gluten meal (CGM) and 10% meat and bone meal (MBM) was substituted for the fish meal in the
diet. Duplicate groups of the 30 fish averaging 22.9 g were fed one of 8 isoproteic (48%) and isolipidic
(7.5%) experimental diets to satiation twice a day for 9 weeks.

No significant differences were found among fish fed the control, substituting up to 20% SM, 20%
SM containing amino acids, and 10% SM+10% CGM+10% MBM diets in weight gain, feed efficiency,
daily feed intake, and protein retention (P>0.05). Feed efficiency, daily feed intake and protein retention
in fish fed the diet containing 20% SM with 0.5 mm particle size were not significantly different to those
in fish fed the diets containing less than 20% SM (P>0.05), however, weight gain was significantly lower
than that of the control and 5% SM diets (P<0.05). It is concluded that SM can be used as a partial
substitute for fish meal up to 20% in the diet, and that the inclusion of SM with an adequate
combination of several protein sources can replace larger amounts of fish meal in the diet.

Key words : protein source, soybean meal, com gluten meal, meat and bone meal, practical diet, rockfish
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Table 1. Chemical composition of the dietary protein sources for Korean rockfish (Sebastes schlegeli)
Protein sources: WFM! SM? CGM® MBM*
Proximate analysis (%)
Moisture 55 85 73 6.5
Crude protein 66.8 486 69.8 446
Crude lipid 6.7 11 23 6.5
Crude ash 175 5.7 2.3 395
Crude fiber 0.7 43 0.6 0.6
Nitrogen-free extract® 2.8 318 177 23
Essential amino acids (% in protein)
Arginine 7.1(148) 7.8(17D) 2.9(63) 7.9(190)¢
Histidine 1.7(35) 1.9(42) 1.3(28) 1.6(39)
Isoleucine 37077) 3.7(8D) 2.7(59) 2.8(67)
Leucine 8.1(169) 8.1(177) 16.1(352) 6.2(149)
Lysine 49(102) 4.1(90) 11(24) 3.7(89)
Methionine+ Cystine 43(90) 26(57) 4.2(92) 4.4(106)
Phenylalanine + Tyrosine 7.9(165) 88(193) 10.9(238) 7.0(169)
Threonine 49(102) 44(96) 3.2(70) 4.2(101)
Tryptophan 13(27) 0.6(13) 0.3(7) 0.3(7)
Valine 41(85) 3.7(81) 3.1(68) 34(82)

1

gluten meal. * Meat and bone meal. * Calculated
¢ A/E ratio: (each amino acid/total essential amino
Ogata et al. (1983).

White fish meal, produced by steam dry method. ?

Soybean meal, dehulled and solvent extracted. * Com
by difference.
acids including cys. and tyr.)X1000, Arai (1981) and
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Table 2. Composition (%) of the experimental diets for Korean rockfish (Sebastes schlegeli)

Diet no 1 2 3 4 5 6 7 8

White fish meal 55.0 517 484 45.1 418 40.0 418 35.0
Soybean meal (0.25 mm)? 50 10.0 150 20.0 20.0 10.0
Soybean meal (0.5 mm)* 20.0
Corn gluten meal 10.0
Meat and bone meal 100
Wheat flour 283 264 246 228 210 217 210 17.7
Squid liver oil 3.7 39 4.0 41 4.2 4.3 4.2 4.3
Yeast 3 3 3 3 3 3 3 3
Vitamin mix2 3 3 3 3 3 3 3 3
Mineral mix? 4 4 4 4 4 4 4 4
Sodium alginate 4 3 3 3 3 3 3 3
DL-Met. (98%) 0.5
L-Lys. (98%) 0.5
Proximate analysis (% in dry matter)

Protein 490 484 478 473 473 46.9 485 48.0

Lipid 75 78 7.7 7.6 75 73 8.0 78

Ash 139 136 13.0 129 12.6 125 124 16.3

' Particle size ground.

? Vitamin mix contained the following diluted in cellulose (g/kg mix): ascorbic acid, 92.7; a-tocopheryl ace-
tate, 14.5; thiamin, 2.1; riboflavin, 7.0; pyridoxine, 1.4; nicin, 27.8; Ca-D-pantothenate, 9.7; myo-inosito},
139.1; D-biotin, 4.2; folic acid, 0.5; p-amino benjoic acid, 13.9; K;, 1.4; A, 0.6; D, 0.002; choline chloride,

278.3; cyanocobalamin, 0.003.

* Mineral mix contained the following ingredients (g/kg mix): MgSQ, - 7H,0, 80; NaH.PO, < 2H,0, 370;
KCl, 130; Feric citrate, 40; ZnSO, = 7H,0, 20; Ca-lactate, 356.5; CuCl, 0.2; AlCl; + 6H,0, 0.15; KI, 0.15; Na,

Se;05, 0.01; MnSO, - H,0, 2; CoCl, « 6H,0, 1.
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Diet no

-1

Average body weight (g)

Feeding period (weeks)

Fig. 1. Effect of the different dietary soybean
meal levels on growth in the Korean rock-
fish Sebastes schlegeli.

@ 2 foZ 7t Al (P>0.05).
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Table 3. Performance of Korean rockfish (Sebastes schlegeli) fed the diets containing different soy-

o34

- A9

bean levels’
Dits Pl iy Weightgin  Diy fped Dalvppten ey
1 832+ 212 163.3° £ 183 1.922* + 0.146 0.941* £ 0.071 312+ 14
2 836" £ 1.83 1651° + 33 1.968° + 0.055 0.953" + 0.026 305"+ 04
3 8312+ 021 1493% + 14 1.872° + 0.014 0.895* + 0.007 3.7+ 10
4 83.5°+ 049 1550* £ 52 1.902% £ 0.025 0.900* + 0.012 308 £ 15
5 80.77+ 0.28 1422®°+ 76 1.860* + 0.036 0.880° + 0.017 305°+ 14
6 81.9°+ 3.88 144.0° £ 48 1.861* + 0.052 0.873* + 0.024 3022+ 09
7 80.9° + 1.34 132.1° + 220 1.776* + 0.224 0.861° £ 0.108 303+ 0.1
8 804>+ 2.19 1453 + 146 1.890° + 0.075 0.907°* £ 0.036 299°+ 14

' Values (mean = s.d. of duplicate groups) in same column having the different superscripts are significantly

different (P<0.05).

Table 4. Chemical composition (%) of the whole body of Korean rockfish (Sebastes schlegeli)'

Diets Moisture Protein Lipid

Initial 723 16.4 6.3

Final
1 67.7% 1012 176°+ 0.17 10.3° +0.03
2 68.2* +0.19 17.2° £ 0.08 9.7* + 0.12
3 69.0° +0.71 175+ 031 89" +1.06
4 695 £ 0.59 17.0° £ 048 8.6 £0.07
5 684™ + 054 17.3* £ 047 9.2 +0.33
6 698 +036 1697+ 0.14 85" £ 052
7 68.84 + 053 174 £ 023 94% + 045
8 68.7°" £ 0.09 173 £ 024 9.7 + 0,52

' Values (mean * s.d. of duplicate groups) in same column having the different superscripts are significantly

different (P<0.05).

Table 5. Apparent digestibility (%)’

Diets: 1 3 5 7 8
Protein 939 919 89.7 90.7 89.2
Lipid 95.1 93.7 90.1 91.6 87.1

' Values (mean) of the pooled sample from the
duplicate tanks for fecal collection.
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