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Comparison of Various Fish Meals as Dietary Protein Sources for
Korean Rockfish, Sebastes schlegeli

Sang-Min Leg, Im Gi JEON and Jong Yun' LEE
National Fisheries Research and Development Agency, Pusan 619-900, Korea

Two experiments were conducted to investigate the utilization of various types of fish meal as dietary
protein sources in Korean rockfish (Sebastes schlegeli). In the first experiment, averaging 5.7 g fish were
divided into two groups and fed one of diets containing 55% steam-dried white fish meal (SWFM) or
55% brown fish meal (BFM) for 45 days. Weight gain and feed efficiency from fish fed SWFM were
significantly (P<0.05) higher than those from fish fed BFM diet. However, daily feed intake, protein
retention and lipid retention were not influenced by the two different diets. In the second experiment,
averaging 86.6 g fish were divided into six groups and fed one of diets containing 56% SWFM, 28%
SWFM +31% flame-dried white fish meal (FWFM), 62% FWFM, 28% SWFM+31% BFM, 56% BFM, or
28% SWFM+29% hydrolyzed fish protein (HFP) for 21 weeks. No significant dlfferences were found
among fish fed the six different diets in weight gain, feed efficiency, condition factor, whole body
composition, and relative liver weight. Results of the present studies indicated that fish size should be
considered in selecting feed ingredients and also feed cost could be lowered by replacing SWFM with

FWFM or BFM in growing Korean rockfish diet.

Key words : dietary protein sources, fish meal, practical diet, Korean rockfish
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Table 1. Composifien (%) of the experimental diets

. Exp-1 Exp-2
Ingredient
WFM BFM Con WFMFD50 WFMFD100 BFM50 BFM100 HEFPS0

White fish meal (SD)' 55 56 28 28 28
White fish meal (FD)? 3 62
Brown fish meal® 55 28 56
Hydrolyzed fish protein® 29
Wheat flour 28 28 30 27 24 305 31 30
Squid liver oil 4 4 5 5 5 45 4 4
Vitamin mixture® 3 3 3 3 3 3 3
Mineral mixture® 4 4 4 4 4 4 4
Sodium alginate 3 3 2 2 2 2 2
Yeast 3 3
Nutrient content (% on a dry matter basis)

Crude protein 465 465 45.7 46.5 468 462 46.7 475

Crude lipid 85 84 84 96 93 9.0 88 96

Crude ash 135 119 130 156 176 119 113 123

' Produced by steam dry method.

? Produced by flame dry method.

> Imported from Peru.

* Bioflour (Nippon Chemical Feed, Japan).

5 Halver (1957).

¢ H-440 premix NO.5 (mineral) (N.AS., 1973).
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Table 2. Composition (%) of the dietary protein sources

. . White fish meal Brown Hydrolyzed
Protein sources - - - fish fish,
Steam dried  Flame dried meal protein
Proximate analysis (%)
Moisture 55 75 81 50
Crude protein 66.8 62.7 645 65.6
Crude lipid 6.7 56 89 102
Crude ash 175 219 188 150
Crude fiber 0.7 05 03 05
Essential amino acids (% in protein)
Arginine (Arg) 7.1(148)" 7.2(150) 700147) 6.7(142)
Histidine (His) 1.7 (35) 19 (40) 24 (50) 24 (51)
Isoleucine (Tle) 37 (1D 37 (1D 38 (80) 3.8(102)
Leucine (Leu) 8.1(169) 84(175) 83(174) 85(180)
Lysine (Lys) 49(102) 52(108) 54(113) 52(110)
Methionine (Met) 43 (90 32 (67) 38 (80) 28 (59)
+Cystine (Cys)
Phenylalanine (Phe) 79(165) 8.1(168) 74(155) 79(168)
+Tyrosine (Tyr)
Threonine (Thr) 49(102) 50(104) 50(105) 5.1(108)
Tryptophan (Trp) 13 (2D 12 (25) ND 03 (6)
Valine (Val) 41 (85) 42 (87) 42 (88) 44 (93)
Total 430 481 476 471
Polyunsaturated fatty acids (PUFA, area %)
20 : 5n-3 9.1 90 174°
22 . 6n-3 175 190 149
203 269 286 39
Y n6 48 37 40°
2 n-3HUFA® 267 280 358°

' AJE ratio: (each amino acid/total essential amino acids including cys. and tyr.)X1000.

? Highly unsaturated fatty acids (C=20).
> Data from Watanabe et al. (1983).
ND: not determined.
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Growth of growing Korean rockiish fed the
different fish meal diets containing 100%
steam-dried white fish meal {(con.), 50%
flame-dried white fish meal (WFMFD50),
100% flame-dried white fish meal (WFMFD
100), 50% brown fish meal (BFM50), 100%
brown fish meal (BFM100), or 50% hydrol-

yzed fish protein (HFP50).

Table 3. Performance of Korean rockfish fed white fish meal or brown fish meal for 45 days (Fxp.-1)

Diets
WFM! BFM? Significance®
Initial mean weight (g) 57 £0.06 57 + 009"
Final mean weight (g) 223 +£0.16 204 * 054 *
Weight gain (%) 2916 +127 2577 £15.14 *
Feed efficiency (%) 916 +052 87 = 115 *
Daily feed intake (% of body wt.) 3701002 371+ 014 NS
Protein retention (%) 344 £025 B3+ 019 NS
Lipid retention (%) 1136 £023 1006 = 0.14 NS
Whole body composition (%)
Initial Final

Moisture 732 NS 696 +023 702 + 028

Crude protein 162 NS 172 £0.02 174 + 026

Crude lipid 54 NS 92 £020 87 & 029

' Steam-diied white fish meal.
2 Brown fish meal.

> Within the same row, an asterisk denotes significant difference between paired means

(etest, * P<0.05, NS: not significant).
4 Meant s.d. of duplication.
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Table 4. Performance of Korean rockfish fed the six different diets for 21 weeks (Exp.-2)

Diets
Con? WEMFD50° WFMFDIOYY BFM50° BFM100° HFPS0"  SEMP
Initial mean weight (g) 86.6 869 86.7 86.6 86.6 866 0.122
Final mean weight (g) 1780°  1842*  1852° 1803 1856 1819 4266
Weight gain (%) 105.6° 112.0° 113.7° 108.3* 1144* 109.9° 4975
Feed efficiency (%) 64.8° 64.6° 65.0° 66.2° 679" 67.3 1498
Daily feed intake (% of body wt.) 0987 1027 1.031° 0.983* 0991™ 0976 0012
Condition factor® 20.0°* 20.3° 20.2° 188 196 196° 1607
Hepatosomatic index™® 3054 3070 3118 3149 337" 3169 0395
Protein retention (%) 229 224 239 250° 24.1% 23.7% 1475
Lipid retention (%) 183.1° 156.2° 164.7 17047 190.1° 174.0° 13312
Whole body composition (%)
Initial Final
Moisture 66.2° 66.7° 65.3° 659 65.7 65.7° 1.02
Crude protein 170 166 165 17.1°7 172¢ 16.8° 169" 0.17
Crude lipid 71 12.2° 12.3 125° 12.3 132 131 093
Liver composition (%)
Moisture 515" 525 536° 52.3° 55.1° 54.8° 101
Crude protein 95 9.5 9.7 96° 96° 98° 0.18
Crude lipid 29.7° 280> 26.2% 276> 230° 244* 117

Values in the same row not sharing a common superscript are significantly different (P<0.05).
Control diet contained 100% steam-dried white fish meal.

50% flame-dried white fish meal.
100% flame-dried white fish meal.

100% brown fish meal.
50% hydrolyzed fish protein.

1

2

3

4

’> 50% brown fish meal.

[

7

8 Standard emor of the mean.

° {Wet body weight (g)X1000)/Total body length (cm)’.

10 [Wet liver weight (g)X100)/Wet body weight (g).
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