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Effect of Extruded and Moist Pellets at Different Feeding Rate on
Growth and Body Composition of Juvenile Flounder,
Paralichthys olivaceus
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A 10-week feeding trial was conducted to determine the optimum feeding rate of two extruded pellets (EP1 and
EP2) and raw fish-based moist pellet (MP) for juvenile flounder. Two replicate groups of the fish (average weight
of 27 g) were fed EP and MP three times daily at different feeding rate (satiation and 85% satiation). Weight gain
of fish was not affected by diet, but affected by feeding rate. Weight gain with satiation feeding group showed a
tendency to higher compared to that of fish with 85% satiation feeding at the same diet. Feed efficiency of fish
was affected by diet, but not feeding rate. Feed efficiency of fish fed the EP1 and EP2 was higher than that of
fish fed the MP at the same feeding rate. Daily feed intake was affected by diet and feeding rate. Daily feed intake
of fish fed with satiation was higher than that of fish with 85% satiation at same diet, and this variable of fish fed
the MP was higher than that of fish fed the EP1 and EP2. Protein efficiency ratio of fish fed the MP was sig-
nificantly lower than that of fish fed the EP1 and EP2 regardless of feeding rate. Lipid content of whole body was
affected by diet, and that of fish fed the EP2 and MP at satiation feeding was the highest. It can be concluded that
satiation feeding will be good and EP is better than MP for growth of juvenile flounder grown from 27 g to 51 g.
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Table 1. Ingredients and nutrient contents of the experimental diets

Diets
EP1 EP2 MP

Ingredients (%)

Fish meals! 48.0 53.0

Meat meal 3.0 3.0

Wheat gluten 8.0 8.0

Soybean meal 9.0 9.0

Corn gluten meal 4.0 4.0

Wheat flour 23.0 18.0

Others 5.0 5.0
Nutrient contents

Dry matter (%) 94.5 93.6 55.1

Crude protein (%, DM) 56.5 55.9 579

Crude lipid (%, DM) 6.9 7.7 79

Ash (%, DM) 10.3 10.1 9.5

Gross energy (kcal/g diet)’ 49 49 5.0

'Mixture of mackerel fish, tuna and pollack fish meal.
*Based on 5.64 kcal/g protein, 9.44 kcal/g lipid and 4.11 kcal/g
carbohydrate.
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Table 2. Growth performance of juvenile flounder fed the experimental diets with different feeding rates for 10 weeks'

Diets Feeding rate IMW? DFI (%) WG (g/fish)* FE (%) PER® ERE (%)
EP1 Satiation 26.9+1.85" 0.97+0.001° 25.0£2.15% 94.9+1.64" 1.68+0.030° 22.5+0.35™
85% satiation 27.3+0.65 0.83+0.003* 22.7%1.15% 104.8+1.64¢ 1.86+0.025° 26.0:£3.05
EP2 Satiation 26.9+1.30 1.000.001° 27.6x0.05° 95.0+3.88 1.70+0.070° 26.7+0.25
85% satiation 27.4+0.45 0.85+0.004° 21.3x1.27° 99.2+4.19¢ 1.77+0.075° 23.0£0.05
MP Satiation 27.2+0.70 1.27+0.071° 27.1+0.00% 77.6£5.39° 1.34+0.090* 21.1+0.05
85% satiation 27.2+0.10 1.07£0.020 23.6+1,02% 83.8+1.51% 1.45+0.025° 20.9+1.00
Two-way ANOVA
Diets P<0.001 P<0.5 P<0.004 P<0.002 P<C.3
Feeding rate P<0.001 P<0.008 P<0.05 P<0.05 P<(.08
Interaction P<0.7 P<0.4 P<0.8 P<0.7 P<(.08

'Values (mean=SE of two replications) in the same column not sharing a common superscript are significantly different (P<0.03).

*Initial mean weight (g/fish).

*Daily feed intake=feed intake (dry matter)x100/[(initial fish wt.+final fish wt.+dead fish wt.)/2xdays fed].

“Weight gain.

SFeed efficiency=fish wet weight gainx100/feed intake (dry matter).
®Protein efficiency ratio=fish wet weight gainx100/protein intake (dry matter).

"Energy retention efficiency=fish energy gainx100/energy intake.
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Table 3. Proximate composition (%) of the whole body in juvenile flounder fed the experimental diets with different feeding rates for 10 weeks'

Diets Feeding rate Moisture Crude protein Crude lipid Crude ash
EP1 Satiation 75.6+0.09"™ 17.240.24™ 1.71+0.055° 3.79+0.185™
85% satiation 75.4+0.11 17.5+0.24 1.86+0.110® 3.56+0.300
EP2 Satiation 75.7+0.54 17.7+0.04 2.97+0.235° 3.49+0.120
85% satiation 75.2+0.54 17.5+0.08 1.900.025® 3.65+0.060
MP Satiation 74.9+0.46 17.7+0.12 2.87+0.435¢ 3.36+0.080
85% satiation 74.9+0.15 17.2+0.17 2.60+0.310 3.48+0.215
Two-way ANOVA
Diets p<0.3 p<0.4 p<0.03 p<0.5
Feeding rate p<0.5 p<0.4 p<0.1 p<1.0
Interaction p<0.8 p<0.2 p<0.2 p<0.5

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