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Two groups of juvenile flounders (90 g/each) were fed on moist pellet feed thrice a day for a period
of 8 weeks; the first group, reared in 4 circular (6m X 0.8 m) tanks (1200 flounders/tank), was fed daily
(ED) and the second one on alternate days (EO). There was no significant difference in growth and feed
conversion ratio (FCR) between these groups. There was also no difference in chemical composition,
except in lipid, which was significantly higher (4.1%) in the ED group than the EO group (3.4%). Food
intake and gain in the whole body nitrogen (N) were higher in the ED group but there was no
significant difference between these groups in N retention; they excreted almost equal amount (114 vs
112 g) of N. Although phosphorus intake was significantly different between these groups, the floun-
ders retained equal amount (0.5 g) of P in their body and excreted also equal amount (27.6 vs 26.0 g/kg
weight gain) of P. Energy intake (2528 kJ) of the ED group was higher than that (2116 kJ) of the EO
group. However, there was no significant difference in their energy retention efficiency. Clearly, al-
ternate day feeding regimen led to more efficient utilization of food by the juvenile flounder.
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o}z FHx|ojof & A ol o} Qle Aotk ®
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87817 o)t AT AA §4gzu sHreledlA
WA= ol AlEHoE wsle @H 2 55
o] Qlct. wrebA JF AT Sl AT FARE =7
o} FAF ol AellA Alsie] o AaE A=A
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3 FolrtE2 thEs] AYH o A5E FH3E Yl
o, 71 Ay} B2 ) Agrt s A4 FulE of
Uzl AL o7|AF= Aeg F35 a3 it wet
A, B ARE 4 F2A oA B dLTHA
AL ALFTFAANE A% A9 Gx9 AndHZH
FA|Fo] oBA Wstsl=AE AR, FAES A
of g AL} Qo widRFE A TP= Yt

[+4

A g Y

1. A¥dA48
B Aol o] $9 APARE YA (raw fish)9} 2

Table 1. Chemical composition of the experimental diets

AR E EHE S48 F T (A5 29 39)2AM A
Y=ol A28 PR FojiellA AR AY A|z7]
A7) E ol&ste] Bl wet FARE A=z
t}k. 2% A8 (No. 2)& ZAo] 16%, Mol 21%, 7h}e]
47%, E2AE 5%, dEASt vletA 1%, & 10%E 2
P A z7)el ARGl P71 E ol &, $Hs] £
E5 uiedt 3 A8E AYste] ¥E el B (30T)3t
gom, 3% A& (No. 3)E Ao} 14.9%, Hol 19.9%, 7}
vhe] 44.8%, BUAE 99%, AL wlEIAl 1%, &
95%2 U3 whgeo g A¥slgirt 2% AS5E 8 mm
2718 A=Y e A5 A% F 38U THSA
ou], 7 & 10 mm IV A¥YH 33 A5E AY £8
A7HA &kl

Table 1of] A vie} o] PAEE AR A
7}ekol] whe}l S8 ko] 71% (No. 2) & 68.9% (No. 3)Z
Hol & HYout AF 7IEos & of S, A, HE
o gk 2 Hol7t flgick

N
i

ol A%

AR F Al (DFEFANA MPE FFele]
A-gFolel HF A 90 g WYX (Pararichthys olivaceus)
£ S5 AAAT F 7 AgSzol 1300 nleld 5
g0} YATFTS AYFRTE MEo2 3 Y9
wixslo] 877 A& AYsIAc AEMA T8A 24
A AAE Agze] BE O1FE Alm vlelg
2Rsom, AREFE Folxish Aol A che
e wssic

84 AFANE 4] 4 AW ARASE 3 X3
X 1m)2A $FE 165 (4 06 mOo2 §4& x5
26 L2 §AHR2H, fUTE Folgel4 o 500 mell
S ok e Belgich 2 AYAEL A ¥
FE olgaiglom F&2 135~22T9) ¥WHE Bt
AEANA F 4FHE Y7t A F o] HFTEe] 14
102 Ystehl, o ¥ 857 42 20308 3%

Diet Moisture (%) Protein (%) Lipid (%) Ash (%) Ca (%) P (%) Gross energy (kJ/100 g)
No. 2 71.04 17.26 2.28 292 0.90 0.65 675

No. 3 68.90 18.74 2.36 2.86 1.02 0.75 745

Dry matter basis

No. 2 59.58 7.89 10.08 311 223 2332

No. 3 60.24 7.58 9.20 3.27 2.40 2394
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(08.00, 12.00 & 17.00 h) TFsIQ e, YYZTFFE 2
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T AYR AUA AA i 33 ARE
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AR Bl 0 47 W AZEEE Tt
Aste] ABAHZF (feed intake), ZAZF (weight gain)
o AEHZEE (feed conversion ratio)S 2Abslirh
A4 XA 2002 223 F7A) 7 FzolA 200kel S
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ol gelo] Bt he FANY F VAL Bl AL
shoch. YWk B AOAC (1990)9] uhlol] wha} B Afs)
Rom], G2 Raub S Kim et al. (1998)ol] A& o

o B A& FHEE
ciency: NRE), Q1 &35 &
ciency: PRE) B oU{A] %% & &(energy retention effi-
ciency: ERE}S 442125} o Al 2 aol] 7)uksto] A
stgich. sk Qo) ZAIRIg wldEe Axe} Q1o
A2} AW ZAhe A2 AL o] Adet
Ak ARG FAAZG oAl X BAL wa
bomb calorimeter (Parr-1261, USA)E o] &-3}o] 42383}
vl dojF Azbe Ejste] ttestZ HF Y FoRE
SAS program (1985)5& o] &3] ZA s

(nitrogen retention effi-

(phosphorus retention effi-

4 3

MA B AF 90 g Xl Agg BAE delst
o] 8F7F A P9 4R, AsAYEE o hHEE
&oll 3t A3 Table 20)] AAH vie} 2otk YAFTF
T (ED)% ALFFT (B0 FF Mg A%
909 g7t 895 go.& o4 o]z} gigiet (P>0.05). wlal
% FA%-2 EDF7} 716 go.2 EOTS] 611 g} ki
o FoHQ Hole LASA edghket EDT] 2
BAE S HT 1077 go g EOTF 898 goll ulal
#eH oz A vehgov AsdRag (FCR)Z ED
T 9 EOFollA} Zb2t 151 | 1472 §2H 2 xtel7} ¢
itk A o] Gu# (PER) B3 1.07 3 1.04% 7 X2
T2 Aol sl

Table 30| vtebdt whe} o] Fg0i9] AW +E£2 &
3l o 5% fAstloH, e 17.8% (ED7) H

Table 2. Weight gain and feed utilization of juvenile flounders fed for 8 weeks

Treatment' Inital wt. (g/fish) Wt. gain (g/fish) Feed intake (g DM/fish) FCR? PER’
ED 90.91£2.56 71.614.63 107.7°+1.47 1.51+0.08 1.07%=0.05
EO 89.5+5.28 61.112.03 89.8"£0.90 1.47+0.06 1.041+0.04

'ED, Daily feeding; EO, Alternate day feeding.

*Feed conversion ratio = Feed intake, DM/wet weight gain

*Protein efficiency ratio = wet wt. gain/protein (N X 6.25) intake.

“Values (mean+SE) in the same column not sharing a common superscript letter are significantly different (P<0.05).

Table 3. Whole body composition of flounder fed the diets for 8 weeks (wet wt. basis)

Treatment Moisture (%) Protein (%) Lipid (%)  Ash (%) Ca (%) P (%)  Gross energy (kj/100 g)
ED 7501043  17.8+0.88  41X0.05° 2.7+0.05 0.84*0.07 0.64+0.01 619+0.22
EO 75.1%0.35 17.5+0.49 3.4+0.13 28*0.06 1.08+0.05 0.70%=0.02 582+0.06
Initial 77.2£0.21 17.1+0.02 3.5+0.02 271004 075£0.04 0.59%0.00 541+0.21

“Values (mean*SE) in the same column not sharing a common superscript letter are significantly different (P<0.05).
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175% EOT)Z FAehedeh. AA ke EDT7H 41%
Z EOT9 34%ql vl3l 9oz 2 AYgES Hd
(P<0.05). 9, 312 BFL 5 AT SASPI Uehgt
on, Zgat Q & e A B HolA o4k
t} o]l 100 gt & ollLy=| (gross energy, GE) 32
EDF7} 6.19 K[& EOFt (5.82 K)ol ®lall <k =A e}
gout §23Q1 Aol WARA gkt

YLFTFTH AYTFTY AL AHD oA A&
7t 9 FA) 9 AL w32 Table 40l veld
ule} e} A§7|7F < EDFE vfeld 103 go] A&
£ AFsden EOFE 86 g9 ALE AFsch
(P<0.05). MAjo9} F50]9] oA FAE Fll dojzl A
& Z7}eke EDF7} 213 go.2 EOF (176 g)oll ulel &
Ao g vt 2y AL FHAES 207% (ED) ¥
20.4% (EO)Z F21&Q Xpol & HolA| gkghel. g, FAll
Do Ak WAZE 114 g % 112 go 2 Ak Lek
sk

A9 AHAZT oA FvHF aeln FA G A
uj A ke Table 50l] vtelid ule} ek EDF & 8574
AH7I7E B3t vhel g 246 g2l 1S AF 3 Wb EO++
FH o g G2 207 g& A3t e oAy 2l
7l F AT Fel vleld 05 go & FYsich
I Ay 9l 2FHH &L EOF7} 23.5% F EDFo] 8]l <F
ZF =A el oy §olAS AR gl 3k, F
A g9l Q w5 Xelut 242 276 g (ED) ¥
260 g (E0)o.2 SAstgich

ulgld o)z A4FHZFS EDF7F 2528 KJ&EA] EOF
(2116 K)ol HlsH S8 0.2 A hebgon], o AN ol

YX] Z7bek gt A7} 520 K2 E2; (399 KR} §-2
Hog gyl (P<0.05). 22t oA SHEE2 44
20.6% (ED) gl 18.9% (EO)Z 5ol Xojr} wbA=] A
ekoke} (Table 6).

z %

¥ Adola ALFFAAC! & qA o] vleld A%
ARAAFE AL IR 9% 2ARG FohHoz
A uebout ZA%T ARAREES F AT
K919 Aol E HolA Yk ol Wik Foizel
BYo g FFAE YYASTIAANE HATFE 29
sho] B kel AE7t BN ke A uid
F FFAAC B2 FEole] SPY 24 A% YAS
Asfetat §129) XolE Mol ghgkeh. oA A
ARFF) AYABTFo Ul 4R feleA A

Table 6. Energy (E) utilization of juvenile flounder fed
the diets for 8 weeks

Treatment E intake E gain E retention
€ (kJ/fish) (kJ/ fish)" (%)?
ED 2527.8°+34.07 519.6°t 476 20.6+047
EO 2115.8+20.78 399.17+23.96 189+1.32

'E in whole body of final fish - E in whole body in initial
fish.

’E gain/E intake X 100.

Values (mean=*SE) in the same column not sharing a
common superscript letter are significantly different
(P<0.05).

Table 4. Nitrogen (N) utilization of juvenile flounder fed for 8 weeks

Treatment N intake (g/fish) N gain (g/fish)) N excretion (g/kg wt. gain) N retention (%)
ED 10.3*+0.14 213°+0.09 114.2+4.13 20.7£1.19
EO 8.6"+0.09 1.76’ £0.06 112.0+4.14 20.4+0.49

'N in whole body of final fish - N in whole body in initial fish.

’N gain/N intake X 100.

¥Value (means+SE) in the same column not sharing a common superscript letter are significantly different (P<0.05).

Table 5. Phosphorus (P) utilization of juvenile flounder fed for 8 weeks

Treatment P intake (g/fish) P gain (g/ fish)! P excretion (g/kg wt. gain) P retention (%)’
ED 2.46"+0.03 0.50+0.04 27.6+1.92 201+1.44
EO 2.077+0.02 0.49*0.04 26.0£0.65 235+1.45

'P in whole body of final fish - P in whole body in initial fish.

’P gain/P intake X 100.

“Values (mean=*SE) in the same column not sharing a common superscript letter are significantly different (P<0.05).
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A 51 of A A Ao F7HE AL dH] ARl =
oz @Kt} Feojog FIEUI] dlFEL
o gt oz ele Ag FHEE FUE o)
o} (Lee et al, 1996), A =lo] o]-§HA X7
ddie FFoE vigEe FERdYE VKA &
otyel #eJ o] YA & Aol A2 3 (Page and
Andrews 1973; Lee et al., 2000b)sjo} oA 2L A8}
A7) ARE ek =3k Azl A (A &
% 37} ojAlell AR S SRR X E ddeR
oju] R n1Ejo] Q131 (Lee et al., 2000c), B} A8 F5
o] & Ay} o] A4S ] ol /MAFA g3, oA
AA F7rE e QFAE dXI9 =35 Xo]
a4l Ras]o] glo] (Lee et al, 2000a,b), ¥ A& 73}
£ stz ok

A, MAjojol) il RS F Al T3] FHE
ARt AW FF dITFTH FHIS ¥ A4LT
He Wi ek dxe =T Yle B J9AF
(vellowtail flounder = halibut)ol] ¥]a} |28} 3Heko] 4
& o2 Yo (Kim and Lall, 2000), =L o]-§7} 33}
E AsW Aurgtskel JolojA] 7lalslER) ofw oiF
9 FAH EA4NA ZIQdshe AAAE BEsA A
UA ek AL AT ol AW FHE ol Jubgt 4
LS F AET (20.7% 2 204%) F3| FAsHA Ve
o, dYFFTIE Ah AH o] FHof oA A&
EFH 0| fdH oz A vebyth a2y, SA 24w
A il F AelFut 27k 114 g 9 112 g0 2 54
st o] FX= A7 o] (2000)7F AMAJojHIF 210 g2
HAE SARE 857 Agste] 3 wAdF (62 g)i
o 7 el s Eskoh 3, A AR deTETH A
YTFTFRe; FgHez Fotort ofA A HHFL
ulel®d 05 go 2 F X7t FYatdnt. o] A
o A9 AY FH Y= Jxv e gse A &
TZol FFHHASTE vtttz £ 5 & Holvh 1
A}, FA AT Q) vl k2 276 g (ED) % 26.0 g (EO)
o8 713} o] (2000)8] AFellA] BaH 4% (11.6 g)Hr}
ol o) Fokek oA AFH =T o AW oA F7t
FE YLFFT FIH o2 A Vel A4k o] ER
oA BEE Avel U A Hok olH7 A
I 7 K] FAlFe] F914 Aol ARAITT &
dEF17 o A4 vebd ZE "bgdiieh

ko z wWiFARE A3 ste dolfell o] 2

s 919 AW FHAEL 72 0% Y 2% ATl
(Ramseyer and Garling, 1997). 713} o] (2000)= FAH
273604 GXloll FARE FFet] 37.2% I 401%2]
A4 9 o FAEEE Hasigich et B Ayl
= A4 2H8758LS 47 207% (ED) B 204% (EO)°)R
ow] ol 2HF LS 20.1% (ED) W 235% (EO)Z F Al
T 33 WAl uehdh ol AL ASAE a5 34
& seusiel ARFFA AUF F A 2l 7191
Ao 2AHt A, A5AE AN L7 &
2o 18C olglen}, AYALA F2 1B5STE FAR
HIE Hof, A4rIE A 45 FETE2 141TEA
Mo w8l 5Tl He S0l ALH ol Fi
zagel o ANRA 2 et Hsksie
(Clarke et al., 1981; Berg et al,, 1992), & o] {F<] ¥l
X, GepoiA, A7 53 e Aeistd 2 € H9t
Fo3 g7 "ok (A 5, 1999). 53], FAG e W
e ojAle] A 274-& HIRFIAY AW AL &
A 4 U} (Barton and Iwama, 1991; Pickering,
1992). S, AR QY& o|FEL olF, AR FAL
HE BFF AL BF 45 2 A Sol L
(Lee et al.,, 2000a,b,c). & HAF-olA = A8 FFS %ol
b M BYNE ] el Az FelHel 514
o] doju} ookl o]&Ade] HkE AeE FAH
Whalen et. al. (1998)-2 yellowtail flounder®] F3l
(1Y 43), 19 23], 14 13], A4 23) & 218 3¢ 4%
£3 ARAREEE AeAF2 $94 Rol7h GRohw
Basigleh ol Aze B Aol vehd Ans
A gl Eoh 2 Age) Ane duHd 9937
AAE ALFTFAAZ Al AAEolvt Azold
gl obF& J¥o] gloks A& A YA, T
2uistel 29lg FAY F gl7] wigel B o Mgt
QA7) e Bez Pk

2 o

Bege] YITHAAE ALTHAAE 2GS A+
WX o] Ag AT A Fe] ol M HoleA =
st §AE9] el whE Akt o] widFE 54
37] flate] FF AF 90 go] A& o] &3to] Foil
A 87 ASARS T dYEH ED)TE A
B AHEe BT 1077 go g2 AYZF (B0 BT
41512 89.8 goll wlal frolH o2 FA vebyket vk, A
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BAZAEL 747} 151 (ED) @ 147 (EO)Z 3213 o)
7t YeRR] gigtdt. wlelgd Al d3 ] Fgd
EDTell A wlelgd 716 go.2 EOF (611 g)Rc} &4 1}t
Eton} §-9F Xpol= wbAEA] ghgle} (P>0.05). A&
S7HES A4 AFFe] 32 %49 EDYU) 213
g2 & EOF (176 g)Hrt §-o)3 o2 =4 ey} a7
v A AL AL 5 e 3] 9 113 go
2 F933ck Q1 AHFE FH Aol & HYgout
oA Q1 FUHEEE 33l 05 gog FUsh FA &
A 2l wjAdeke EDF7} 27.6 g2 & EOF (26.0 g)of] H]
3l okZk Edot F9H Hol= gtk oAl AHH
< EDT7} 2523 K& EOF (2116 K))oll vl#] S oz
wtew 2 Axt AW oA UM E ED37L $93
22 F3trh a2y, oivA] FH A& 717 20.6% (ED)
3l 18.9% (EO)Z F-2H 3l Xpo]7} whA=A] okgtr}. o} 4
o] A=Y YYFTHAANE 4L TFAA 2 Az
T e 7FeAE A

Aol 2

2 A7 AT FASRATMLAR] L) Q]
Akl &3 o, o]oﬂ A =gy} w3 B g7
THE Aste] gl AL opAel AW F4l A=
T4 A A £ edAEE A F4(F)
cjzelEAE FeluZeole A4 =P}
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