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Effect of Extruded Pellet Size on Growth of Olive Flounder Paralichthys
olivaceus at Three Different Growing Stages

Min-Gi Kim, Jachyeong Shin, Chorong Lee, Bong-Joo Lee!, Kang-Woong Kim' and Kyeong-Jun Lee*

Department of Marine Life Sciences, Jeju National University, Jeju 63243, Korea
'Aquafeed Research Center, National Institute of Fisheries Science, Pohang 37517, Korea

This study was conducted to investigate the effect of extruded pellet (EP) size on the growth performance of olive
flounder Paralichthys olivaceus at the juvenile (Exp-I; 62.2+0.05), growing (Exp-II; 150+1) and sub-adult (Exp-III;
299+1) stages. In Exp-1 (3, 4, 5 and 6 mm diets), Exp-11 (4, 9, 11 and 13 mm diets) and Exp-III (9, 11, 13 and 16 mm
diets), triplicate groups of fish were fed four EP diets of different pellet sizes. In Exp-I, larger pellet sizes were signifi-
cantly better than the smallest pellet size (3 mm). In Exp-11, significantly improved feed and protein efficiency were
observed with increasing pellet size. The feed conversion ratios of the fish fed the 4 and 9 mm diets were significantly
lower than those of fish fed 11 and 13 mm diets. The dietary digestibility of protein and energy was higher in smaller
EPs than in larger sizes. In Exp-111, the growth performance of fish was not affected by the pellet size. However, feed
intake was significantly affected, increasing with increasing pellet size. Therefore, the optimum pellet sizes for olive
flounder under the conditions in this study were 5 mm for 60-150 g fish and 9 mm for 150-500 g fish.
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2k AOAC (2000) HHH-S

Table 1. Experimental condition and proximate composition of the experimental diets for olive flounder Paralichthy olivaceus (% of DM

basis)
Contents'
Exp-l Exp-ll Exp-lll

Initial body weight (g) 62.2+0.05 15041 299+1
Pellet size (mm) 3,4,5,6 4,9,11,13 9, 11,13, 16
Period (weeks) 6 6
Average water temperature (C) 19.8+2.4 241+1.5 21.741.3
Minimum water temperature (C) 16.8 213 19.1
Maximum water temperature (C) 253 26.2 24.9
Proximate composition

Moisture (%) 7.47+0.83 457117 6.07+1.61

Crude protein (%, DM) 57.5+0.4 51.5+1.1 51.1+£0.7

Crude lipid (%, DM) 8.97+0.11 6.84+0.37 7.00+0.23

Crude ash (%, DM) 12.310.7 13.240.3 13.240.5

IThree experiments were conducted at the juvenile (Exp-I), growing (Exp-II) and sub-adult (Exp-III) stage of olive flounder.
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tem 2300, Sweden)Z o|-8-5lo] BA x| Qi) A9 Folch et
al. (1957)2] W& 7]eko 2 slof BAE|c}.
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Apparent digestibility coefficient of dry matter
=100-100 % (% Cr,0O, in diet/% Cr, 0O, in feces)

Apparent digestibility coefficient of nutrien
=100-100 % (% Cr,0O, in diet/% Cr, 0O, in feces)
X (% nutrient in feces/% nutrient in diet)
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Table 2. Growth performance of juvenile olive flounder Paralichthys olivaceus fed the commercial diets in different pellet sizes for 8 weeks

in Exp-1
Exp-l Diets

3 mm 4 mm 5 mm 6 mm
Final mean weight (g/fish) 139+9° 149+9% 160+7° 154430
Weight gain (%)? 123+142 140+14% 157+12° 147+5°
Specific growth rate (%/day)? 1.38+0.112 1.51+0.112° 1.62+0.08° 1.56+0.03°
Feed intake (g/fish)* 79.842.32 86.1+3.3% 90.345.3 93.843.2°
Daily feed intake (%/body weight)® 1.37+0.022 1.4040.012 1.40£0.05° 1.49+0.05°
Feed conversion ratio® 1.05+0.09 0.99+0.07 0.93+0.04 1.02+0.05
Protein efficiency ratio’ 1.66+0.142 1.75£0.122° 1.90+0.08° 1.73+0.08%
Survival (%)® 94.446.9 96.743.3 97.841.9 98.9+1.9

"Experiment 1 was conducted at juvenile stage of olive flounder. 2Weight gain (%)=(final weight-initial weight)x100/initial weight. *Specific
growth rate (%/day)=[(log, final weight-log_ initial weight)/days]>*100. ‘Feed intake (g/fish)=dry feed consumed (g)/fish. *Daily feed intake
(%/body weight)=100xfeed intakex[(initial body weight+final body weight)/2]/days. *Feed conversion ratio=feed intake/wet weight gain.
"Protein efficiency ratio=wet weight gain/total protein given. *Survival=Number of fish at end of experiment/number of fish stocked>100.
Values are means from triplicate groups of fish where the values in each row with different superscripts are significantly different (P<0.05).
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Table 3. Growth performance of growing olive flounder Paralichthys olivaceus fed the experimental diets in different sizes for 6weeks in
Exp-1I

Expll Diets

4 mm 9 mm 11 mm 13 mm
Final mean weight (g/fish) 285432 307+14b 304+4° 31045°
Weight gain (%)? 91432 10418° 104+1° 107+3°
Specific growth rate (%/day)® 1.50+0.042 1.66+0.09% 1.66+0.02%° 1.70+0.03°
Feed intake (g/fish)* 109442 128+4° 144+4° 150+2°
Daily feed intake (%/body weight)® 1.1740.032 1.30£0.00° 1.48+0.02° 1.51£0.03°
Feed conversion ratio® 0.81£0.002 0.8240.042 0.93+0.00° 0.93+0.04°
Protein efficiency ratio’ 2.3440.01° 2.3940.13° 2.13+0.012 2.11£0.08?
Survival (%) 95.85.9 98.6+2.0 88.91£3.9 90.3+2.0

"Experiment 2 was conducted wat growing stage of olive flounder. *Weight gain (%)=(final weight-initial weight)>x100/initial weight.
*Specific growth rate (%/day)=[(log, final weight-log, initial weight)/days]x100. “Feed intake (g/fish)=dry feed consumed (g)/fish. *Daily
feed intake (%/body weight)=100xfeed intakex[(initial body weighttfinal body weight)/2]/days. *Feed conversion ratio=feed intake/wet
weight gain. "Protein efficiency ratio=wet weight gain/total protein given. #Survival=Number of fish at end of experiment/number of fish
stockedx100. Values are means from triplicate groups of fish where the values in each row with different superscripts are significantly dif-
ferent (P<0.05).

Table 4. Apparent digestibility coefficients of dry matter, protein, lipid and energy of the experimental diets in different pellet sizes in grow-
ing olive flounder Paralichthys olivaceus'

Experimental diets

4 mm 9 mm 11 mm 13 mm
Dry matter (%) 78.5+2.2° 62.9+0.6° 68.110.7° 68.6+0.9°
Crude protein (%) 94.2+1.3° 89.710.4° 88.9+.5% 87.3+0.4°
Crude lipid (%) 99.2+0.1 98.7+0.3 98.8+0.2 98.9+0.0
Energy (%) 91.8+0.0° 89.7+.4° 89.3+1.12 88.4+0.0°

'Values are means from triplicate groups of fish where the values in each row with different superscripts are significantly different (P<0.05).
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Table 5. Growth performance of sub-adult olive flounder Paralichthys olivaceus fed the experimental diets in different pellet sizes for

6weeks in Exp-II1

Exp-II Diets

9 mm 11 mm 13 mm 16 mm
Final mean weight (g/fish) 500£13 49348 492148 500+28
Weight gain (%)? 66.7+3.8 65.0+2.4 63.9£15.5 67.0£9.1
Specific growth rate (%/day)? 1.1620.05 1.140.03 1.12+0.21 1.16+0.12
Feed intake (g/fish)* 225+182 2511930 254+17%° 277+6°
Daily feed intake (%/body weight)® 1.28+0.082 1.4410.07° 1.460.01° 1.58+0.02°
Feed conversion ratio® 1.12+0.02 1.30£0.10 1.35+0.25 1.39+0.16
Protein efficiency ratio’ 1.7410.03 1.5310.12 1.4810.27 1.43+0.17
Survival (%)? 95.0+7.1 91.747.1 93.3+4.7 91.77.1

"Experiment 3 was conducted at sub-adult stage of olive flounder. Weight gain (%)=(final weight-initial weight)x100/initial weight. *Specific
growth rate (%/day)=[(log, final weight-log, initial weight)/days] x100. “Feed intake (g/fish)=dry feed consumed (g)/fish. *Daily feed intake
(%/body weight)=100xfeed intakex[(initial body weight+final body weight)/2]/days. °Feed conversion ratio=feed intake/wet weight gain.
"Protein efficiency ratio=wet weight gain/total protein given. 3Survival=Number of fish at end of experiment/number of fish stockedx100.

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

ol50] 22 7|9 AlRE THEAFH S |= AET 2R 27]
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