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Evaluation of Extruded Pellets and Raw Fish-Based Moist Pellet for Growth
of Sub-Adult Flounder Paralichthys olivaceus
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Mi-Soon Jang and Sang-Min Lee'
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This study was conducted to evaluate extruded pellets (EP) for the growth of sub-adult flounder Paralichthys
olivaceus by comparing with raw fish-based moist pellet (MP). Two replicate groups of 150 fish per each tank (ini-
tial mean weight 594+6.5 g) were fed one of two EPs (EP1 and EP2) and a MP for 32 weeks. Survival was not
significantly affected by experimental diets. Final mean weight of fish fed the EP1 was not significantly different
from that of fish fed the MP, but that of fish fed EP2 was significantly lower than that of fish fed EP1 and MP
(P<0.05). Feed efficiency and protein efficiency ratio of fish fed the EP1 and EP2 were significantly higher than
those of fish fed MP (P<0.05). Daily feed intake of fish fed the EPs was significantly lower than that of fish fed
MP (P<0.05). Condition factor was not significantly different among all groups. The contents of moisture, crude
protein and lipid in dorsal muscle were significantly affected by experimental diets (P<0.05). Based on the results
of this study, the dietary formulations used in EP1 and EP2 could be applied in the practical extruded pellet feeds

for sub-adult flounder (594-1,126 g).
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Table 1. Ingredients and nutrient contents of experimental diets
Diets
EP1 EP2 MP
Ingredients (%)
Anchovy meal 61.0 57.0
Soybean meal 3.0 5.0
Wheat gluten 2.0 1.8
Squid liver powder 2.0 2.0
Krill meal 4.0 23
Wheat flour 12.5 17.7
Fish oil 6.1 8.0
Others 9.4 6.2
Raw fish 95
Binder meal 5
Proximate composition (dry matter basis)
Moisture (%) 8.1 7.8 73.6
Crude protein (%) 54.8 49.8 63.1
Crude lipid (%) 10.6 12.9 18.0
Ash (%) 11.0 10.9 11.8
Gross energy (cal/g) 4912 4960
Essential amino acid composition (% in protein)
Arg 5.9 5.6 5.8
His 3.7 3.7 2.7
Ile 4.1 3.8 4.6
Leu 7.8 7.5 9.7
Lys 6.8 6.7 6.9
Met + Cys 5.1 52 3.9
Phe + Tyr 6.1 7.4 6.1
Thr 4.4 4.3 4.5
Val 5.4 55 4.8

EP1, EP2 : the experimental extruded pellets.
MP : raw fish-based moist pellet.
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Table 2. Growth performance of sub-adult flounder fed the extruded pellets and moist pellet for 32 weeks

Diets
EPI EP2 MP

Initial mean weight (g/fish) 596+2.0 593+6.0 596+2.0
Final mean weight (g/fish) 1106+22.5* 1023+5.0° 1126+10.0*
Weight gain (%)" 85+4.5® 73+2.5 89+1.1°
Feed efficiency (%) 81+0.8° 82+0.7° 68+0.7°
Daily feed intake (%)’ 0.25+0.003" 0.22+0.006° 0.33+0.007°
Protein efficiency ratio* 1.48+0.014° 1.65+0.014* 1.08+0.011°¢
Condition factor’ 1.15+0.035 1.17+0.005 1.17+0.025
Survival (%) 7043.6 65+0.0 7542.7

Values (meantSEM of two replications) in each row with a different superscript are significantly different (£<0.05).
(Final body weight - initial body weight) x 100/initial body weight.

2 Fish wet weight gain x 100 / feed intake (dry matter).

*Feed intake (dry matter) x 100 / [(initial fish weight + final fish weight + dead fish weight) x days fed/2].

4_Fish wet weight gain x 100 / protein intake.
*Fish weight x 100 / total length®.
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Table 3. Proximate composition of dorsal muscle in sub-adult
flounder at the end of the feeding trial

Diets
EP1 EP2 MP
Moisture (%) 74.4+0.10°  74.5£0.10°  75.3+0.05°
Crude protein (%) 23.6£0.50  22.7+0.00°  22.3+0.20°
Crude lipid (%) 0.5+0.00° 1.8+0.00° 0.6+0.05°

Values (meantSEM of two replications) in each row with a dif-
ferent superscript are significantly different (£<0.05).
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