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Effects of Dietary Composition, Feeding Satiation Rate and Feeding
Frequency of Extruded Pellets on Growth and Body Composition

of Flounder Paralichthys olivaceus
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A feeding trial of two extruded pellets (EP1, 45% crude protein with 7% crude lipid and EP2, 47% crude protein

with 10% crude lipid)Xtwo satiation rates (satiation and 80% satiation)X three feeding frequencies (three, two and
one meal a day) factorial design with three replications was carried out to investigate the optimum feeding
frequency and satiation rate for growth of juvenile flounder. Flounder averaging 55 g were fed a extruded pellets
for 58 days. Daily feed intake was affected by dietary composition, feeding frequency and satiation rate (P<0.05).
© Weight gain of fish fed the EP1 and EP2 was not affected by both dietary composition and feeding frequency
(P>0.05), but affected by feeding satiation rate (P<0.05). Weight gain of fish fed the each of EP1 and EP2 twice
daily with satiation was the highest among treatments, but was not significantly different to that of fish fed the
diets three times daily with satiation feeding. Feed efficiency and protein efficiency ratio of the fish were not
affected by dietary composition, feeding frequency and satiation rate (P>0.05). Moisture, crude protein and crude
lipid contents of the muscle of fish were affected-by satiation rate. Moisture and crude protein contents of the
liver were affected by dietary composition. Based on fish performance results, it can be concluded that the proper
feeding frequency for the growth of juvenile flounder grown from 55 g to 90 g is two meals ‘a day with satiation

feeding, regardless of dietary composition used in this study.
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Table 1. Ingredient and nutrient contents of the experimental diets

Diets
EP1 EP2
Ingredients (%)
Mackerel meal’ 49.8 50.9
Wheat gluten 2.5 2.5
Soybean meal 5.0 5.0
Corn gluten meal 5.0 5.0
Wheat flour 33.1 26.5
Fish oil 0.4 59
Others 42 4.2
Proximate analysis
Dry matter (%) 95.5 954
Crude protein (%, DM) 454 47.0
Crude lipid (%, DM) 74 9.7
Ash (%, DM) 10.4 10.2
Nitrogen-free extract (%, DM) 36.8 33.1
Gross energy (kcal/g diet)’ 4.8 5.0

Imported from Chile.

2100-(crude proteintcrude lipid+crude ash).

3Calculated based on 5.64 kcal/g protein, 9.44 kcal/g lipid and
4.11 kcal/g NFE.
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Table 2. Growth performance of flounder (initial average 55.1+2.80 g) fed experimental extruded pellets (EP1 and EP2) with different

feeding frequency and satiation rate for 58 days'

Diets fre;f:sclg/gday sag:gg;“ﬁ %) Survival DFI (%) WG (g/fishy FE (%)* PER®
EP1 Three meals 100 100+0.0° 1.30+0.007¢ 389+1.77%  68.9+139% 1.52£0.031™

80 95+2.9%¢ 1.11£0.031%%  28.2+6.10° 56.3£9.62% 1.24+0.212

Two meals 100 98174 1.30£0.0338  45.741.34° 75.741.41% 1.67+0.031

80 9244 47 1.10£0.017%  29.3+1.03* 61.244 88 1.35+0.107

One meal 100 93+].7%¢ 1.14+0.002%  31.5+4.82% 60.0+8.36® 1.3240.184

80 82+7.3* 0.99+0.021%  30.245.65% 52.149.74? 1.15£0.215

EP2 Three meals 100 83+3.3% 1.2540.018%  41.240.34% 61.6+4.98% 1.31£0.085

80 9743 3% 0.95+0.011° 31.043.45% 76.94+4.34% 1.64+0.092

Two meals 100 9244 4% 1.18+0.062°  41.0+4.33" 78.443.55° 1.67+0.075

80 9344 4% 0.96£0,013*  28.9+0.92° 68.424.79% 1.46:£0.102

One meal 100 88473 1.03£0.027%  36.9+2.97%  68.5£13.14%  1.46+0.280

80. 8349.3% 1.05+0.043%4  30.043.45% 54.5412.85%  1.16£0.274

Three-way ANOVA

Diet (D) P<0.2 P<0.001 P<0.7 P<0.3 P<0.5
Feeding frequency (F) P<0.09 P<0.001 P<0.3 P<0.1 P<0.1
Feeding satiation (S) P<0.5 P<0.001 P<0.001 P<0.2 P<0.2
DxF P<0.7 P<0.04 P<0.5 P<1.0 P<1.0
DxS P<0.07 P<0.6 P<1.0 P<0.4 P<0.4
FxS P<0.3 P<0.001 P<0.1 P<0.4 P<0.5
DxFxS P<0.7 P<0.007 P<0.6 P<0.3 P<0.3

'Values (mean+SE of three replicate groups) in the same column not sharing a common superscript are significantly different (P<0.05).
’Daily feed intake=feed intakex 100/[(initial fish wt.+final fish wt.+dead fish wt.)/2xdays fed].
*Weight gain=final fish av. weight-initial fish av. weight.
‘Feed efficiency=fish wet weight gainx100/feed intake (dry matter).

SProtein efficiency ratio=fish wet weight gain/protein intake.

"Not significant (P>0.05).
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Table 3. Proximate composition (%) in the muscle of flounder (initial average 55.1+2.80 g) fed experimental extruded pellets (EP1 and

EP2) with different feeding frequency and satiation rate for 58 days'

Diets Feeding frequency/day  Feeding satiation (%) Moisture Crude protein Crude lipid
EP1 Three meals 100 76.7+0.18% 21.7+0.23% 0.4£0.05™
80 77.1£0.17°% 21.1£0.31 0.3+0.05
Two meals 100 76.6+0.18° 21.7+0.20 0.3+0.06
80 77.1£0.12% 21.240.18 0.2+0.04
One meal 100 77.0+£0.11%* 21.1+0.15 0.3+0.06
80 77.2+0.11° 21.3+0.25 0.2+0.05
EP2 Three meals 100 76.6+0.20° 21.9+0.34 0.2+0.06
80 77.2+0.10° 21.4+0.19 0.3+0.05
Two meals 100 76.6+:0.20° 22.0+0.30 0.3+0.03
80 77.1£0.15% 21.3+0.27 0.2+0.05
One meal 100 76.9+£0.12% 21.7+0.29 0.3+0.05
80 77.1£0.15™ 21.2+0.32 0.2+0.03
Three-way ANOVA
Diet (D) P<0.8 P<0.2 P<0.7
Feeding frequency (F) P<0.2 P<0.5 P<1.0
Feeding satiation (S) P<0.001 P<0.004 P<0.02
DxF P<0.7 P<1.0 P<0.9
DxS P<1.0 P<0.4 P<0.3
FxS P<0.3 P<0.5 P<0.3
DxFxS P<0.9 P<0.6 P<0.4

"Values (mean+SE of three replicate groups) 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 4. Proximate composition (%) in the liver of flounder (initial average 55.1+2.80 g) fed experimental extruded pellets (EP1 and EP2)
with different feeding frequency and satiation rate for 58 days'

Diets Feeding frequency/day  Feeding satiation (%) Moisture Crude protein Crude lipid
EP] Three meals 100 70.71.55% 11.5+0.30% 11.3£1.30™
80 72.3£1.76° 12.8+0.52° 9.9+1.50
Two meals 100 70.9+1.78% 12.0£0.38%* 11.3+£1.45
80 72.4+0.51° 12.4+0.48% 10.1£1.26
One meal 100 73.1£0.96° 12.4+0.80 8.441.59
80 71.0+0.56" 12.2+£0.48" 10.2+0.77
EP2 Three meals 100 68.0+0.70™ 10.4+0.46* 12.9+0.99
80 70.1£0.89% 10.9+0.92% 11.0+0.73
Two meals 100 66.9+1.45° 10.5+£0.20° 12.7£1.15
: 80 70.5+1.20% 11.8+£0.43*° 10.6+1.10
One meal 100 70.0+£0.81 11.7£0.27% 10.2+0.78
80 69.4+1.15% 11.6+0.45%¢ 9.6+0.89
Three-way ANOVA
Diet (D) P<0.001 P<0.002 P<0.2
Feeding frequency (F) P<0.7 P<0.3 P<0.08
Feeding satiation (S) P<0.2 P<0.08 P<0.2
DxF P<0.6 P<0.9 P<0.9
DxS P<1.0 P<0.4 P<0.3
Fx§ P<1.0 P<0.4 P<0.3
. DxFx§ P<0.4 P<0.6 P<0.4

'Values (meantSE of three replicate groups) in the same column not sharing a common superscript are significantly different (P<0.05).
"Not significant (P>0.05).
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Fig. 1. Stomach evacuation of juvenile flounder fed experimental extruded pellets (EP1 and EP2) with different feeding frequency and satiation rate.
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Fig. 2. Intestine evacuation of juvenile flounder fed experimental extruded peflets (EP1 and EP2) with different feeding frequency and satiation rate.
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