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We investigated the effects of feeding rate on the growth performance, blood components, and histology of growing
olive flounder Paralichthys olivaceus. We determined the optimum feeding rate (initial fish mean weight of 240 +
10.9 g) at the optimum water temperature. Two replicated groups of fish were fed a commercial diet at rates of 0%,
0.5%, 0.75%, and 1.0% body weight (BW) per day, and to satiation. Feeding trial was conducted using a flow-through
system with 10 1.2-metric ton aquaria receiving filtered seawater at 19-21°C for three weeks. Weight gain (WG) for
fish fed to satiation was significantly higher than that of unfed fish and fish fed at 0.5% and 0.75% BW per day. The
WG of fish fed at 1.0% BW per day was significantly higher than that of unfed fish and of fish fed at 0.5% BW per
day. However, there were no significant differences in WG between fish fed at 0.5% BW per day and those fed at
0.75% BW per day, between fish fed at 0.75% BW per day and those fed at 1.0% BW per day, and between fish fed at
1.0% BW per day and those fed to satiation. The specific growth rates of fish fed at 1.0% BW per day and those fed
to satiation were significantly higher than those of unfed fish and of fish fed at 0.5% BW per day. Broken-line regres-
sion analysis of weight gain showed that the optimum feeding rate of olive flounder weighing 240 g was 1.09% BW

per day at the optimum water temperature.
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Table 1. Proximate analysis of the experimental diet for olive
flounder Paralichthys olivaceus (% of DM basis)

Experimental diet

Proximate composition

Dry matter (%) 8.5
Crude protein (%, DM) 58.6
Crude lipid (%, DM) 14.5
Crude ash (%, DM) 12.7
Gross energy (MJ/kg) 17.5

Size (mm) 9.0~94
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Table 2. Effects of different feeding rates on growth performance of olive flounder Paralichthys olivaceus fed the experimental diet for 3

weeks!
Diets
Pooled SEM’
0% 0.5% 0.75% 1.0% S?
Initial weight (g/fish) 237 236 251 226 252 3.86
Final weight (g/fish) 218 265 287 282 319 13.7
Weight gain® -8.1¢ 12.2¢ 14.5% 24.7% 26.6° 5.19
Specific growth rate* -0.40¢ 0.55° 0.64% 1.05° 1.122 0.21
Feed efficiency® - 94.52 90.72 136° 108 10.3
Protein efficiency ratio® - 1.752 1.68° 2.52° 1.99% 0.19
Survival (%) 87.5 85.0 85.0 97.5 95.0 2.76

"Values are means from duplicate groups of fish where the values in each row with different superscripts are significantly different (P<0.05).

2S = Satiation (1.25%).

*Weight gain (%) = (final weight - initial weight) x 100 / initial weight.

*Specific growth rate (%) = (log, final wt. - log_initial wt.)/ days.

SFeed efficiency (%) = wet weight gain (g) x 100 / dry feed intake (g).

®Protein efficiency ratio = wet weight gain / protein intake.
"Pooled standard error of means: SD/\n.
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Fig. 1. Broken-line regression analysis of weight gain (%) to the
feeding rates. Each point represents the average of two groups of
fish. The optimum feeding rate for weight gain was 1.09 % body
weight/day based on the broken-line regression analysis.
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Table 3. Effects of different feeding rates on serological characteristics of olive flounder Paralichthys olivaceus fed the experimental diet

for 3 weeks!
Diets
Pooled SEM?®
0% 0.5% 0.75% 1.0% S?
Hematocrit (%) 328 33.3 323 29.8 25.0 1.54
Hemaoglobin (g/dL) 3.08 3.25 2.70 2.71 2.59 0.1
AST (UL)? 23.832 18.67¢2 17.932 36.73° 18.742 2.59
ALT (U/LY* 8.91 9.62 9.09 10.98 9.54 0.32
Glucose (mg/dL) 16.1 28.9 20.2 19.9 252 2.69
Total protein (mg/dL) 5.04° 2.65° 3.96% 3.84% 3.82% 0.28

"Values are means from duplicate groups of fish where the values in each row with different superscripts are significantly different (P<0.05).

2S = Satiation (1.25%).

3AST=Aspartate aminotransferase, Unit per liter (U/L) is the amount of enzyme which oxidizes one umol/L of NADH per minute.

“ALT=Alanine aminotransferase.
5Pooled standard error of means: SD/Vn.
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Table 4. Effects of different feeding rates on whole-body composition of olive flounder Paralichthys olivaceus fed the experimental diet for

3 weeks (%)!
Diets
Pooled SEM?®
0% 0.5% 0.75% 1.0% S?
Moisture 71.9% 72.9° 72.5° 71.9% 71.0° 0.22
Crude protein 65.3° 68.5° 69.3° 65.0° 59.1¢ 1.20
Crude lipid 23.3 18.0° 18.7¢ 22.2¢ 26.92 1.08
Crude ash 12.7% 13.5% 13.62 11.6¢ 11.9« 0.27

Values are means from duplicate groups of fish where the values in each row with different superscripts are significantly different (P<0.05).

2S = Satiation (1.25%).
3Pooled standard error of means: SD/Vn.
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Fig. 2. Histological changes of the hepatopancreas, kidney and anterior intestine of olive flounder Paralichthys olivaceus fed the experimen-
tal diet for 3 weeks. A, D and G: 0% group (A: Hepatopancreas, D: Kidney, and G: Anterior intestine), B, E and H: 0.75% group (B: Hepa-
topancreas, E: Kidney, and H: Anterior intestine), C, F and I: S (Satiation) group (C: Hepatopancreas, F: Kidney, and I: Anterior intestine).
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