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An 8-week of growth feeding trial was conducted to evaluate effects of the experimental extruded pellet (EP),
commercial EP and raw fish-based moist pellet (MP) for growing flounder (Paralichthys olivaceus). Three rep-
licate groups of the fish average weighing 43.5 g were fed four experimental diets (EP1, EP2, EP3 and EP4),
four commercial diets (EP5, EP6, EP7 and EP8) and MP. Weight gain of fish fed the EP2, EP3 and EP4 was
the highest among treatments, but not significantly different to that of fish fed the EP1, EP7 and MP. Feed effi-
ciency and protein efficiency ratio of fish fed the MP were the lowest among treatments, but daily feed intake
and daily protein intake of fish fed the MP were the highest among treatments. Moisture, lipid and ash contents
of whole body were affected by diets, but protein content was not affected by diets. It is concluded that the
dietary formulations used in the EP2, EP3 and EP4 can be applied in the practical extruded pellet feeds for

growing flounder of 42-108 g size.
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Table 1. Ingredient and nutrient contents of the experimental diets
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Diets
EPI1 EP2 EP3 EP4 MP EP5 EP6 EP7 EP8
Ingredients (%)
Brown fish meal 49.8 57.7 50.9 50.0
White fish meal® 7.0
Anchovy meal® 5.0
Wheat gluten 2.5 2.5 2.5 2.5
Meat meal 5.0
Soybean meal 5.0 5.0 5.0 5.0 ~Closed -
Corn gluten meal 5.0 5.0 5.0 1.0
Wheat flour 331 25.6 26.5 17.0
Fish oil 0.4 0.0 5.9 2.5
Others 42 4.2 42 5.0
Mackerel (raw fish) 75
Binder meal* 25
Proximate analysis (%, dry matter basis)
Dry matter 95.4 96.3 95.3 953 . 518 929 92.6 94.6 94.8
Crude protein 453 51.8 46.9 53.4 57.6 52.4 51.9 54.3 55.4
Crude lipid 7.4 4.6 9.6 6.9 8.9 3.6 10.3 6.5 7.4
Ash 10.4 11.7 10.2 10.9 11.3 9.9 8.8 134 114
Nitrogen-free extract® 36.9 319 333 28.8 22.2 34.1 29.0 25.8 258
Gross energy® (keal/100 g diet) 480 470 490 480 500 470 510 470 490
E/P (kcal/g protein) 10.6 9.1 10.5 9.0 8.7 8.9 9.8 8.6 8.8
Essential amino acid composition (% in protein)
Arg 79 6.5 6.2 6.5 7.0 6.3 5.7 6.7 6.7
His 4.4 3.7 3.6 4.1 33 3.8 32 4.0 27
Ile 4.8 4.1 4.0 3.9 3.9 3.9 4.0 4.0 ° 3.9
Leu 1.1 8.9 92 8.6 8.6 103 10.1 32 9.3
Lys 9.2 7.9 7.4 7.1 7.5 7.1 6.1 8.4 7.2
Met+Cys 2.8 1.7 1.6 1.6 1.2 0.7 1.8 3.0 2.5
Phe+Tyr 9.7 7.7 7.8 7.6 7.5 8.0 7.7 73 7.5
Thr 6.0 4.9 49 4.7 4.9 4.8 4.7 51 4.9
Val 6.9 5.5 5.5 5.6 5.6 5.8 5.7 5.6 5.3

Tmported from Chile.

“Imported from Russia.

*Produced in Korea.

‘Commercial binder meal purchased from Woosung Feed Co. Ltd, Korea.
’100~(crude proteint+crude lipid+crude ash).

SCalculated based on 5.64 kcal/g protein, 9.44 kcal/g lipid and 4.11 kecal/g NFE.
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Table 2. Growth performance of growing flounder fed various practical diets for 8 weeks'

Diets Initial mean weight (g/fish) Mean weight gain (g/fish) Survival (%) Weight gain (%)
EP1 43.6+0.38"™ 56.7£2.67 85+0.4™ 130+5.0%
EP2 44.5+0.26 63.1£1.93¢ 92+6.0 14244.8°
EP3 44.5+1.76 63.246.31° 88+3.3 142+8.8°
EP4 43.2+0.52 61.7+1.21° 83+£3.3 143+1.5°
MP 44.4+1.90 57.9£1.44% 93+4 .4 131+7.8%
EP5 42.9+0.20 47.543.55% 9243.3 111£8.6°
EP6 43.6+0.09 37.7+5.01° 95£2.9 87+11.6*
EP7 41.8+0.50 53.7+2.05% 88+4.4 129+5.57%
EP8 43.5£0.19 49.8+2.18° 90+2.9 115+5.3°

*Values (mean+SE of three replications) in the same column not sharing a common superscript are significantly different (P<0.05).

"“Not significant (P>0.05).
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Table 3. Feed utilization and feed intake of growing flounder fed various practical diets for 8 weeks'

Diets Feed efficiency (%) Daily feed intake (%) Daily protein intake (%)’ Protein efficiency ratio (%)
EP1 77.3£7.29® 1.55+0.502¢ 0.70:+0.023% 1.68+0.140%

EP2 93.4+5.80% ' 1.47+0.028% 0.76+0.014¢ 1.80:£0.112%

EP3 95.1+7.51% 1.40+0.028" 0.66+0.131* 1.20+0.163°

EP4 106.0+2.78¢ 1.24+0.028* 0.66+0.151% 1.93+0.059%

MP 64.1+0.18* 2.08+0.019° 1.20+0.011° 1.08+£0.016*

EPS 90.4+3.12%¢ 1.35+0.022° 0.71£0.012°¢ 1.67+0.110%

EP6 89.9+5.85% 1.18+0.030° 0.61+0.015% 1.63+0.132°

EP7 103.4+4.36° 1.20+0.052° 0.65:+0.003% 1.90+0.080%

EP8 100.1£3.204 1.2120.047° 0.67+0.026> 1.75+0.036™

'Values (mean+SE of three replications) in the same column not sharing a common superscript are significantly different (P<0.05).

*Fish wet weight gainx100/feed intake (dry matter).

*[Feed or protein intake (dry matter)]x100/[initial fish wt+final fish wt.+dead fish wt.)xdays fed/2].

*Fish wet weight gain/protein intake.
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Table 4. Proximate analysis (%) of the whole body of growing flounder fed various practical diets for 8 weeks'

Diets Moisture Crude protein Crude lipid Crude ash
EP1 74.2%0.18% 19.2+£0.61" 2.7+0.19¢ 3.4+0.09%
EP2 74.240.23% 19.5+0.46 1.9+0.40% 3.3£0.03°
EP3 72.9+0.06° 18.9+0.35 3.9+0.38¢ 3.70.29™
EP4 74.120.15% 18.74+0.75 2.7+0.15% 3.3£0.06
MP 75.8+0.45° 19.4+0.38 1.3£0.09* 3.4+0.07"
EP5 75.8+0.98° 18.3£0.95 1.9+0.53%* 2.8+0.10°
EP6 74.7£0.35 18.440.32 2.7+0.18" 3.5£0.09"
EP7 75.8+0.19° 18.6=0.09 1.7+0.46™ 3.2+0.26°
EP8 73.8+0.43% 19.6+0.44 2.5+0.09" 3.840.03°

'Values (mean+SE of three replications) in the same column not sharing a common supersctipt are significantly different (P<0.05).

"Not significant (P>0.05).

Table 5. Blood chemistry of growing flounder fed various practical
diets for 8 weeks'

Diets Total protein (g/100 ml)  Triglyceride (mg/100 ml)
EP1 4.5+0.44™ 586+55.7%
EP2 4.1£0.24 568+50,5%
EP3 4.9+0.19 649+33.3
EP4 4.6+0.13 514£33.6%
MP 4.4+0.10 553£51.4%
EP5 4.5£0.51 529+17.5%
EP6 4.120.58 5324252
EP7 4.3+0.47 466+48.3%
EP8 4.3£0.30 571£64.4%

'"Values (mean+SE of three replications) in the same column not
sharing a common superscript are significantly different (P<0.05).
"“Not significant (P>0.05).
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