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This study was conducted to evaluate extruded pellets (EP) for growth of adult flounder by comparing with raw
fish-based moist pellet (MP). Two replicate groups of 150 fish per each tank (initial mean weight 329 g) were fed
one of seven EP (EP1, EP2, EP3, EP4, EP5, EP6 and EP7) and a MP for 8 months. Survival of fish fed the MP
was not significantly different from that of fish fed the EP1, EP5 and EP7, but significantly higher than that of
fish fed the EP2, EP3, EP4 and EP6 (P<0.05). Weight gain of fish fed the MP was significantly lower than that
of fish fed the EP1 (P<0.05), but not significantly different from that of fish fed EP2, EP3, EP4, EP5, EP6 and
EP7. Feed efficiency of fish fed the MP was significantly lower than EP1, EP3, EP4, EPS and EP6 (P<0.05), but
not significantly different from that of fish fed EP2 and EP7. Feed supply (kg/tank) of fish fed the MP was sig-
nificantly higher than that of fish fed all EP (P<0.05). Condition factor of fish fed the MP was not significantly
different from that of fish fed all EP. The contents of moisture, crude protein and lipid in dorsal muscle and whole
body was not significantly different among the groups. It is concluded that the dietary formulation used in the EP1,
EP3, EP4, EP5 and EP6 can be applied in the practical extruded pellet feeds for adult flounder (329-680 g).

Keywords: Extruded pellet, Raw fish-based pellet, Adult flounder, Growth

N = Faol BQPge w s, WE e w2 Aule] it
28, RAAF Ye g W AR A D AR A2

SeEte] st A SN AT A 102 Bol sfEol ©E £ 29 ¥ el 7K BAYES /T Aok
gl glom, F2 WX 9 2u)2e 9F2 o FolXL itk webd 4] el AFe mgalEel ek B A
aatel Aol AMEHT A= WEALE B AALES F AN ST T AERoR a7 BAA I3 e 3 od9e
£ 479kEOIL, o)% AIALETE 80% HIE AH sk Axoltt  Zolr] 8 SRl TPy $AA O oo} Frt. 1%
(Kim, 2005). 0|9} 70] A F7A = P& 8 9Btz 22 ¢ o 4x] ARgo] A3 vi#AlE AEe flole] ddh 87
guete] sjato] kale AR Wol &St it vt o At A7 ATEo] BAE A O (Lee et al., 2000; Lee et al,
2ol gol7 = FollM A TE T Q= wigalEe] 44 ¢+ 2003; Kim and Lee, 2004; Kim et al., 2006), tE3}, 3 g3
As] A2k ®oa g o] ddoln, wd AR & FE0® AMSHT SlE AAES nAE] S8l AL

ol AARR BAA] F3aL Azbslar vk, A sk}

o
O

29] B3] B8 A7TL FAHe] EPR WAL B H5A

oj7kgol F2 A Sl AALEE o8 ool o}
7)ol w27l SRe A7), Zhte) 2 WlE oem

*Corresponding author: kdkim@momaf.go.kr

173

2 233 vk YATHCho et al., 2005). ZehA] B AFE ofn] 5

Y8 AFAREL EHE dol, Holr] WA AREOE ¥4
UEREE R ECERNELER SX R FARE DRCER

o7] WEALE WS 9% AR s Skt



174

R T

HEAIR

AR YR JU%A 27 (Lee et al, 2000; Lee et al.,
2003; Kim and Lee, 2004; Jang et al., 2005; Kim et al., 2006)
& sl QAR 6372 T EALE(EPI-EPS), FE
Al GREIFAEE(EPT) € AAIEMP)E & 85F7E H24s)
ATHTable 1). AP FIALES] ASELS AWFAIR T2
AR E Y Qe HEE HASIATE T do R TFofolE,
oo, BAlolE, 2EFH, tiFy, T2y, agd ¢
2AAEE AHEEte] A FaFo] 50% L‘?—(Lee et al,

20007t H=E slglon, AU =
2 AmES 7} SR, A}EEW((TH?&APEM o] g
sto] AZSATE EP1L @ 50%e] Ao 9%590m,
01%*3% ZAFEE7] flate aLGojolE,
Eghsted AR 0T, EP3 o)
TS Frtetd x4 %*%k—g 14%7} HES sttt EP4= o
EEES A7) gl AEA ‘:’r‘ﬂié‘dd 2FFH, giF

78H, 74831, ofeld, 27, AR, ol

o:] )HE:] ;(-ﬂ 6;
o} A|galeT),

230°C] WE HAslHA] o] FojAln}

>

>
s o mo gk

ot i

| o
s

o

2

0

(o3

(o3

e oft i

| BIAIESE 1Y 28] T3 *l-zr* A2 Z 16
ZAYE F2E o] L3It} oH] ARZSIE Ao
HHog A7 AP @ AF: 329487 g)F T2
sted ZF gzol] 150 vield Zh AlRE 2NHE o R4
Z, 15U 64 E9F vl 23](0900, 1700) AFEE THE
P 2005 194 8Y 7EA] 87N HAISHITE. oA
AR EBA 2 Y Aol AT F,
o 88 doe] AAFAE S4sIct 2+ 5
= gol 1Y 1634 27} =g A5

3 Aol ARSE9) 60~70% AES 578t

FASE F 14]7%3}%‘1 7t e AR

=
L oo 2 &y
0
f

- 1o
N' ofk

ok
of
)

ool oo Hil ol
- HJ

)
o

N
o
o
-1> !

4
O
FN udk

N

x| AgTE
Fatlet. o2
o, £ e

S 5 0RO /Mo, Epse PR, AU W GAE SHANL. A0 U 455 9.26C WA
olfre] &FE, EP6S Uikt ZEYe FE FUMAHT. on, HArSLS 15.0:4.3°CHT
AAEE WE Folot BUAEE 95:59 FAHEE 93}
Table 1. Ingredients and nutrient contents of experimental diets
Diets
EPI EP2 EP3 EP4 EP5 EP6 EP7 MP

Ingredients (%)

Mackerel fish meal 57.0 24.0 57.0 47.0 ’ 46.2 52.0

Tuna fish meal 10.0 closed

Anchovy fish meal 24.0

Wheat gluten 4.0 4.0 4.0 6.0 2.5 2.0

Soybean meal 4.0 4.0 4.0 6.2 5.0 7.0

Corn gluten meal 3.0 2.0 2.0 3.0 3.0 2.0

Krill meal 2.5 2.9 2.0 3.0 5.0 5.0

Squid liver powder 3.0 4.0 2.0 5.0 3.0 2.5

Fish oil 5.0 4.0 92 5.0 10.0 5.0

Wheat flour 14.0 14.0 14.0 14.5 16.0 14.6

Vitamin mix 0.95 0.95 0.95 0.95 0.95 0.95

Mineral mix 0.85 0.85 0.85 0.85 0.85 0.85

Others 57 5.3 4.0 8.5 8.0 8.1

Mackerel (raw fish) 95

Binder meal' 5
Nutrient contents

Dry matter (%) 90.7 93.8 94.6 94.0 93.9 954 91.7 28.4

Crude protein (%) 49.5 512 50.0 49.7 51.0 51.6 50.0 17.6

Crude lipid (%) 9.2 10.0 13.7 12.6 13.2 12.3 8.9 5.6

Ash (%) 11.2 12.3 10.5 12.1 10.5 10.7 10.1 2.9

Gross energy (kcal/g) 6.0 6.0 6.2 6.0 6.2 6.2 6.0 -
EP1, EP2, EP3, EP4, EPS, EP6 : the extruded experimental feeds.

EP7: a commercial flounder feed produced in Korea.
MP: raw fish-based moist pellet.
'"Purchased from Suhyup Feed Co. Ltd.
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Table 2. Growth performance of adult flounder fed the extruded pellets and moist pellet for 8 months
Diets Pooled

EP1 EP2 EP3 EP4 EP5 EP6 EP7 MP SEM*
Initial weight (g/fish) 338 323 330 328 329 330 329 327 2.1
Survival (%) 7220 66" 66" 63° 76 64° 70%° 78° 1.6
Weight gain (g/fish) 342° 224° 271 286% 271 307 239° 239" 113
Feed efficiency (%)’ 85% 64% 70 69 71 72% 64" 47¢ 2.9
Protein efficiency ratio® 1.56 1.17° 1.31* 1.30% 1.30% 1.34% 1.16° 0.76° 0.06
Feed supply (kg/tank) 44.2° 41.3" 41.4° 43.0° 42.1° 42.2b 41.0° 55.3° 1.2
Condition factor® 1.14% 1.13® 1.15%® 1.06% 1.16* 1.04° 1.10® 1.12% 0.01

Values (mean of two replications) in each row with a different superscript are significantly different (P<0.05).

'Fish wet weight gainx100/feed intake (dry matter).
“Fish wet weight gainx100/protein intake.

3Fish weightx100/total length’.

“Pooled standard error of mean.
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Table 3. Proximate composition (%) of dorsal muscle and whole
body in flounder at the end of the feeding trial

Diets Moisture Crude protein Crude lipid
Dorsal muscle
EP1 74.7+0.64 22.04+0.24 0.6+0.20
EP2 75.3£1.47 21.5+0.98 0.6x0.11
EP3 75.1+0.22 22.2+0.34 0.3+£0.05
EP4 74.3+0.35 22.0+0.76 0.4+0.12
EP5 74.7+0.16 22.8+0.08 0.4£0.18
EP6 74.8+0.63 22.240.23 0.6£0.19
EP7 74.7+£0.25 22.5+0.26 0.4+0.00
MP 75.9+0.53 21.7+0.02 0.5+£0.16
Whole body
EPI 71.0+1.58 19.7+0.40 3.1+1.34
EP2 72.6+0.12 19.1+0.83 2.2+1.10
EP3 71.7£1.26 19.520.31 2.1+0.38
EP4 70.1£1.38 19.0+0.06 3.1%1.10
EP5 72.0+0.12 19.4+0.20 2.6x1.45
EP6 72.1£1.12 19.0+1.22 2.2+0.48
EP7 70.7+1.93 20.040.45 2.3+£0.56
MP 72.8+0.72 19.6+0.03 2.5+0.93

Values are meantSE of two replications.
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Table 4. Production cost (won/kg weight gain) by feeding the experimental diets
Diets  Feed price (won/kg feed, DM) Feed efficiency (WGx100/feed intake, DM) Production cost’kg fish ~ Relative cost
EP1 1443 85 1698 100
EP2 1452 64 2269 134
EP3 1455 70 2079 122
EP4 1391 69 2015 119
EP5 1467 71 2066 122
EP6 1461 72 2029 120
EP7 1500 64 2344 138
MP 1858 47 3953 233
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