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Evaluation of Extruded Pellets Containing Different
Protein and Lipid Levels, and Raw Fish-Based Moist
Pellet for Growth of Flounder (Paralichthys olivaceus)
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This study was conducted to evaluate the effect of extruded pellets (EP) containing different levels of
protein (51%-55%) and lipid (9%-15%) for growth of flounder (Paralichthys olivaceus) comparing with
raw fish-based moist pellet (MP). Two replicate groups of 40 fish per each tank (initial mean weight 106
g) were fed one of three experimental EP (EP1, EP2 and EP3) containing different protein and lipid levels,
a commercial EP (EP4) and MP for 16 weeks. Survival was not significantly different among all groups.
Final mean weight of fish fed MP was significantly lower than that of fish fed EP1, EP2 and EP4 (P<0.05),
but not significantly different from fish fed EP3. Feed efficiency of MP-fed fish was significantly lower
than fish fed all EP formulations (P<0.05), but no significant difference was observed among the EP groups.
Daily feed intake of MP-fed fish was significantly higher than fish fed all EP formulations (P<0.05). Condition
factor was not significantly different among all groups. Whole body moisture and crude lipid contents
were significantly affected by diet (P<0.05). Growth and feed efficiency of flounder was not affected by
EP protein and lipid levels. Dietary formulation used in EP1, EP2 and EP3 can be applied to the practical

feeding of flounder.
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2000; Kim et al., 2002; Lee and Kim 2005; Lee et al., 2008).

71E dA7elA AH 16% AR E FHAT dA Aol AA
7% AkEol vlgte] AdEo] AstHe Aoz HuFHtoy
(Lee et al., 2000), Kim et al.(2008)-& Ao}7] Yx& 1xA
(14%) 2 AR A9%) AEZ ARS A, Afz o] 2] ghgo]
ekl met g B ALE Fgo] SUEHThal Balsly
oAl Ao we} Hg AlE AP 2polg B} H3,

Aol BriEL Qe 948 A Wiiitae dedow
o ke 50-55%, A FHE 8-14%2 ThA Aol &

Holm itk e B Ayl slEe) 38 Wl



R g g B g A g e 477

B9 AR 47 SHES EUZ Sol, B 2 D PR
Dee A AFSE AP APAEE Azl ABARE 1

AALE o ALS E9E2 v wslgel

HEAR

APAEE WX dFL 275 usle A% 355
o] 4% WiRALE(EPL, EP2, EP3), U AFAIE 157
(Ep4, L&)k AALBMP)E ¥ STFE Ao, AR
24 3 L BH EHE Table 19 Hehdigict 49
HigtEe] dase AdAEd F2 AHEEHT e 985S
2 A4 g ddor daolR difd, 289 A}
S3on, Addd grgdEdors eAoFo} 4
£E 247 ARgstatt Eple 2uu A 224 gl 55%
2 9%t HEE Stglom, Ep2, EP3 ol §3g sk

Table 1. Ingredients and nutrient contents of the experimental
diets

Diets
EP1 EP2 EP3 EP4 MP

Ingredients (%)

Brown fish meal’ 606 566 514 Closed

Krill meal 3.0 3.0 3.0

Soybean meal 4.0 4.0 4.0

Wheat gluten 3.0 3.0 3.0

Wheat flour 26.5 277 28.7

Squid liver oil 0.5 3.3 7.5

Others 2.4 24 24

Sand lance (raw fish) 95
Binder meal® 5

Proximate composition (dry matter basis)

Moisture (%) 2.7 6.2 78 6.7 78.0
Crude protein (%) 55.1 530 505 554 645
Crude lipid (%) 88 117 152 85 117
Ash (%) 9.0 84 75 153 102

Gross energy (callgy 5095 5201 5405 4637 5051
P/E ratic (mg/kcal) 108 102 93 119 128

Essential amino acid composition (% in protein)

Arg 6.1 6.7 10.3 5.9 7.1
His 3.0 4.5 4.5 4.3 4.1
fle 5.1 4.5 4.6 4.9 52
Leu 8.6 8.0 7.8 8.4 7.2
Lys 57 76 68 68 47
Met+Cys 42 40 38 43 50
Phe+Tyr 84 8.0 84 82 97
Thr 4.4 3.9 3.8 44 5.0
Val 4.9 4.9 4.5 5.1 39

ilmported from Denmark.

*purchased from Suhyup Feed Co. LTd.

EP{, EP2, EP3 : experimental extruded pellets.
EP4 : commercial extruded pellet.

MP : raw fish-based moist pellet.

Al ol S SIAA, 2ENAS 3% 2 SI%E gA
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Table 2. Growth performance of flounder fed the experimental diets

Diets i 8§Zl)weight Fna g?ﬁsnh;veight Si;:[i)i;/al efﬁc:ile:r?ce;j (%)’ efficiz:?ct;/a ir;atio2 D?rilty;I:ee?d Condition factor®
EP1 107£2.0™ 388+10.5° 9812,5™ 115%1.2° 2.08+0.02°° 0.8920.01% 1.10£0.01™
EP2 10621.0 385+30.0° 71+26.3 11445 4° 2.17+0.10% 0.80+0.10° 1.0940.03
EP3 106+0.5 3716.5% 74:28.8 115223 2.29+0.04° 0.81:0.04° 1.110.03
EP4 10441.0 414£17 5 95:0.0 114£3.0° 2.06+0.06° 0.92+0.01% 1.1340.02
MP 106+1.5 318£12.0° 92+3.8 85+1.7° 1.3140.03° 1.03+0.02° 1.0740.03

Values (meanSE of three replications) in each column with the different superscript are significantly different (P<0.05).

™, not significant (P>0.05).
' Fish wet weight gain x 100 / feed intake.
Fish wet weight gain / protein intake

[FER )

Feed intake x 100 /[(initial fish wt. + final fish wt. + dead fish wt.} x days reared/2].

FS

Fish weight x 100/total length’.
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A ARAFES A%E Aew deA AT (Lee et al,
2000; Lee and Kim, 2005). 2 %’-oﬂfﬁ YAANBRHEHEL
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Aoz gaE

Table 3. Proximate composition (%) of whole body of
flounder fed the experimental diets

Diet Moisture  Crude protein Crude lipid Ash

EP1  72.9+0.19™ 19.1#0.30™ 34#126™  360.16™
EP2  72.3:0.22° 1944022  39:005°  32:0.18
EP3  706+104" 1864063 592073  3.6x0.09
EP4 71.7z068%  19.0:0.72  3.4:028" 35032
MP  73.9:0.58°  18.3x0.56  2.3:0.37° 3.6£0.25

Values (mean=SE of three replications) in each column with
the different superscript are significantly different (P<0.05).
ns, not significant (P>0.05).
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