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AR Aoz ofEshs Ud
fishyE o] &3t FALE (moist pellet) HHYA Y
=

[<]

2
S
o2
1>
K
rir
uf
)
:oxl_",
r)~
2
=
o
i
rlo
oZ
2
=
=

ol golz g 2
g 47 49 =
7 Sl A o] HA AT (o], 1991; ©], 1993; A, 1996; Lee et al,, 2000a), &3sIA%
g A AL A ALHAT (3, 2000; A3 o], 2000). #E, Ul FH 3
A FAolFR o] F oF 9 FHdlE W) Ao T Aojd 7wk FARTL A
g1 glen APrtge AGANNT F9H Y5 I ot e F /E 8%
& 3o (3, 2002a).

l

O 23w 99 Y

o Wolitkt o TABIL FANE JYAY ATFFAE glol Az, BB L% A
ol 93l oplHRon, 9¢ Bn AFeE AN AFHAE AL 2953 3
hoolei® mRBdel 2% WIANEY AL AR, FAY Bl BE ¥

Aog olojx3 gt}

@ @Az AMET FRAD Aol 0dT FWA Fuides ol FrRagw
AA 2slge B o Ehod, AR B4 ok 29 58 4 g6l A
Sol AYAEY BeAe AH LA Gk AR AR ANAE] AFHoE Az
NS A% FAE S @stch T A2 Aoje) Frjsh gl e AN BA
Adols R ohie A8 BAZ ololxn AW opel, Zaois)
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FAIZ THAI shittots AFZ2| WL of8

H 1 =U LOIAR YL (1988 ~2001)

(49 : &)
o} Z/ A% 1988 1990 1995 1997 1999 2000 2001
charo] A7 | 58,289 | 88,099 | 94846 | 75198 | 47,948 | 47728 | 47,389
9 o] | 43951 | 64,156 | 58069 | 34,148 6,907 5,085 3,544
ZANE] | 6,140 | 10,826 | 14,975 9,253 7,031 7,916 7,336
WA ol | 7,794 | 10,050 | 10,184 | 12,142 8,466 7,090 | 10,146
o g 88 689 4,128 4,382 6,506 7,235 8,840
g 7 3 o} 316 2,254 1,673 3,414 2,353 1,338 1,196
) 7] - 124 5474 | 11,859 | 16,542 | 18,948 | 16,081
7] el - - 343 - 143 116 246
o]l A | 1,201 2,666 | 28123 | 46281 | 52,948 | 63,147 | 79377
9 =] 60 1,529 | 19,765 | 22,729 | 24,875 | 29,154 | 23993
Bl - - 3,628 | 15742 | 17902 | 20,946 | 28,606
Ht o] 463 147 1,222 - 2,418 2,515 2,215
A & 672 - 3,508 6,004 6,606 9,526 | 14,083
7] e} 6 990 0 1,806 1,147 7,006 | 10,480
= A | 59,490 | 90,765 | 122,969 | 121,479 | 110,896 | 117.875 | 126,776

H 2 SAOIE AR 2L HE U MO| AFREF (1996 ~2001) *

(99 : &)
LSl = 1996 1998 1999 2000 2001
T AR 25,684 21,043 23,430 24,660 26,640
d Y Al & 1,723 20,106 24,103 36,584 39,962
2 A 33,407 41,149 47,533 61,244 66,602
A8 o} 250,000 380,000 400,000 400,000 420,000

FASAE AL, £ AANE T
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JERCEE Y 2T ALR2) of % - THE

£ 19 AAE wpe} Zo] Iy dAtol R FAE 1990l EASE dA9 19950
A2 FHolFoz FAG 298 F ofFd =T ok 2euh 200089 ol
EUA ol F AAFY e FYAA 2uRR, o7k T A HA Fol, &,

B upel 2ol 199%6del Hla) HAAtg A4t
ZL 1996 770004501]& 200103 < 40,0082 AA Fretdh 1, gAe =
&8 FYAEE 10,0008 otz FAHHIL gle v FTHIAEE dRE o

T oi3o 342 Slal Aolst TPt GRS Az A4S

©

M. BAls ChA] vigiAlg Q] T Wi

Aol FE AR E A AR L BEAME, §4 R T8 AYMER 7Y
T Aok Faxrl Aol mEA AR B4 2 AZQATE ALFEAE AR S 1995
d ARAAE A9 Fdo &t 23y 2 olF ¥ A ez 1999 R
HE J A4t sivige] £9AlE o 9A7] AFsig o, A3 71ed Ad
€ A% 92 A7t 2a¥ BokE dof itk wYA AR Afge Folg Ase o
o] gux £ £ vk ety AR FRANE A e Joje) A

Z
R 7V 2288 o1 AdAE W& ATl ol Aok 87) Wl &
B, FHoz sdololq PASe] ATNE FAE AL WYA AU Wol§ AR}

©ogel gudos dad A% 849 & A 248 ARE £29 3299 4
2o AFAY FAZ A%E & gdeh 3G Aae 2Re 490 ARe 234 g
£ AAE Aok @tk ogd, FE ofFE WA LS AP vrlAze
A 33 AT $UA AT FoIR2 A ARAAE AE
RE WHe, 2 23 A9 3 7 AL 428 5 A A

‘&0153171] 9 Aclth ARALE 7128 GRL 8TFF 44 AT
44 A8d7e TR dedt 2o YoE WY & Yok

A

rlo
mlo

o
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Ada Q7 2AE o8 d A4
48d = dmAlg e grE 9 7HF
TTY PleE A 84 - AR, ANsE, BFA, 7 A4
AFRAE — AIBAFHALE, AR, F£FAdT
gy olEY A% dAE d¥L 9 7F
FUr o] &4
wgm o S AR 7
ST TY 3, AseE AR A - £, &5, 42, f4, pH, 38 24,
2EY A, Y, 48, A3 24
o A
=
gide oA x2 FAHY F a4 (DE A o M0%)EA o dxo A o
Aol Q7L 45%2 HaHYT (Lee et al, 2002). Grido] Ao LA Ffolu| Aibe)
Agl oko] AL (NRC, 1993). I ofu| ko] &y @ wko] FHEH, FF3 ofy]
S ALR BEste AZE AN S B ollE 49 AsdE AR
AR Aguige] sbea A Zolvh. 2y, g9 A5 o]l (Forster and Ogata,

1998), W x 2. (Alam et al., 2000) 2 LA d (Alam et al., 2002) L7FFo] X0 @A 9
oAFE o83t YR A oz AF7t F3] Wl HAery. YA+ wrgEd A
e qUAdor 08T F e TYo| W] wWEel FdHos @A g oE
Aol Zolx A #Hc} (Kikuchi and Takeuchi, 2002). Sato(1998)= XjojdtA|e]l HA DE
(digestible energy)/DP (digestible crude protein) ¥] &0} 8.6 kcal/go]e} 3} 1)), Takeuchi et
al. (1978)7} &3 Fx7) $ole) AA vj& 13 keallg oY Yoo AA vl & 9.7~11.6
kcal/lg (Takeuchi et al, 1979)o] u|3] W& FHojr}. dx9 HEZAL halibuto]
yellowtail flounderell u]3) @ AL Em 4 gHako] Lo Aoz A3 9t} (Kim and
Lall, 2000). o]& ¥-& A 4 710E AQAE ¢ & foed dAY Asd A
Q7 7% olstet ¢ElA Ut (Lee et al, 2000b). T3, I Akt A gL E
Zejn]o} (artemia)S F9 3= FAYEA (larval stage)o] =3+ o] ¢l o0 (Takeuchi, 1997),
Takeuchi (1998)= 20go]d2] WX 9] n-3 HUFA (highly unsaturated fatty acid) S F%o]
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PAZ THA slictol8 AR TR ol

1.1~14%2+1 B u89th Lee et al (2000c)S oA goz ALgE Aue] zubib 24
1% (linoleic acid, EPA (20:5n-3) @ DHA (22:6n-3)9] uv]go ute} AAEo] dehx]=t
QAIZE9 UF 2UL AF&E 79 300 keal/100g7} Attt HisIgith o1
ofg] 7bA d%gh A7V 4F FAEHJoW 4 duAge] {HAd i 4
(dlgGStlbllltY)Oﬂ et T3t AAololA FA AAA wEAE Y ]%
% 4 3ol FAoly o] ¢
Hojglo] JFdAE d%E 877 sy THEoloF b, dFEe ?ﬂ?ﬂ
A TRAAM g ZAFo)7] wWEd ALE Folge] HEsteE ofddeol ¥
2t o) w3 ASE HiE o AxXH 7|E EPAIRE AP} date A% E
+& 7 & Aotk dAe = 3l
EE Aol auA 4 gtk I
st et s TR E ojF o] adel wet tiAl dEY )
2o ATE #8891 rKKikuchi, 1999; Sato and Kikuchi, 1997; Kikuchi and
Sakaguchi, 1997).
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AXR 4 Bgste AY4E AN drh AR gL 87Fo] R %%64{1 o}
T A7), $of, 9o, Ao, dElgo} 2 B ofFd AUA 7] "EAg AolF A
SALE 8 ALBANA} JES WL SEA AT ML Wl e gtk ?
F AFA nEdor & AR ARAARE, ARE, HAbE, 2HeAY: 19
dE AR FHAE E Yok AW 2IEEY A Aor|n) HAAEE Fofsit
7b Aol SAGANAN AR (e FAR)E Afsta] STAA Absdte AFFEA
of FFE olF1 itk ¢d HAAE AFY Aol o]HAA Kike AL ARALMA
7t AAEE QAT ¢ A ARE AT LS T3 AT ZRAY e A
F7HEo] AR grol HiA AEE Ade A £ FY SUE onldich v ¢4
At ol oEste] YA FAE ATH R Fahgt= AP EAdke s B o, ALY
7be) 2R wE AETFUEE TAVE AR Al i@ AF 29e
AAATE T AEMNEL ARANAG ALY oS HAT HHHAYE HA
thoojy AtgAAAE O2f 13 2 WReR ATAHA AENE
olty. BE, olgjg dAFde] AFAL AR B AUV §F A=
PTG g o] A AlEst el Aot
olgA MiE AEE ATAEY ATEH 223 A ALz JjAdFoloF
dSEW, 5 ofuiit @ P Ak £ FEA 9 ujuRe] 27 Fo] HEHAH
g AlZd o] ABEL FYE 7€ B3 2 Aolh 1y, 74t AlEFA
A7F 27] gl AEE ARY o|87tsd FU¥a F AR FFEFl I AEe
7+ A7) i e] AFE Bl AAR HEojof dtth o] AL AP} AIRE dHEse
g o] 71 AAA] REolth AHRE AF AHSE A IAAH AHAEA AF7L A
A AdRAske AFoY JSERE FEIT AHEe Y 48 2 HEERAE o835t
500 FE ol4e] JFAE ZHAY AZHI| Wi HF AFY Ho| ttsiA vE

[
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A2 THA sittol8- AFZC| THEZ} of%

Ok 9402 HAHA 107h) ARE olgsiel AET & Y AR FHE 10! o
o webd, AT} et 5

A QEtEd EAE 5 90) Wi 2RaEer Aevid ¥ 47 e ol old
AR A BARH o] Bolg FRE ALels Aolth HeA, FrkAde) 1T
Aolets 7199 Folmrk RS Rolul, 7)%olHel ol

re
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ol
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o
H
Jo
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2
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2

V. ‘Brtse W3AE(EP)2] ST HIW

O

ir

AEE Qob BRAge) $Ad s} Bed asoln, BES ASShEY 285
T 7AHT 7P BE FEo] ARRHAAM ZIET. O9 204 BE upel o] AAls
(FAR)E ol8ste] QAL S T A5 1 kg Adol A5 AFERIE HF2 oF 36%
2 I FHRAF VP 22 uFe A "M, AlRE FEAA F98td
7)1 F £, &, +F T 22 AR £E2ES THIIIE Aol FEA]
Atk AFR7EES Al dAHARl Exelch v, GHe] of7]skw Aatge g
7be 1 AR AR A 1A of
o gt} 1A o] FEA S Fdistsle o] FE AN FAeE AldtEY Ay 89

ofth. Wb, AMgThE AMgSte T 4 ATHE Y sE& HdEs Hotstd F

HH =]

qol AN oR A & F URE ] AA oA Adsbee 4%

dAe] BEE oyt o wid el tE A47A] Hulstefob stk AlmHsago) ¢

o gEshe FAEBNAS go) Ldgo] Re Ane AL Aele A%
o AT FolAr AGAEL o
3g 3 2 WEolua Itk 10
ohd Qo Hlal Ao} FolAr) AREELS F ] o4 AUIAT obed, Azug

P



IR Pobke 2T AIZO) of% - W
e Adel BYol F4 Folo B3t wE TP A AT A ke i
o} (Cho and Bureau, 1997). Weld, B} Algrct 959 AR/t B8 #4034
AL Holsh = glon o3 2ERE BEge A7 JAHL Y
Loan
16% _Feed
Maintenace 36%
9%
Seed .
7%
Labour Drugs
13% Electricity 7%
12%
O8 2. 9X 1 kg Mol £25E 88 B4
(3 1008 7R A4 Foge o)
H 5 MAIES EPAIR A2 HUE iR
5} =z A A8 | EP AR H] il
O A&z A 27 oy +4 A#H B9 Aol
@ BPLHE ¥ | 99 | AR AdE ¥ HdR 47
® kg ArsH] At} ujsch | e g vl
@ kg AAE AlgE A2 =t} -3 A EAF Aol
® 58 9 9dv Az =t} k4 AAlg Az, B8, F
FE09% w0 | wo | s4dE 2 gRE
@ BE|AF =270 2 3t | 4389 Aol
ddel Ay ¥ 5 | oy 4o | dolalsy g g
@ %2 A4 oAt | 49 | BY9%as] 224
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FARZ CHAI sHotoid AKZESl THEED o

k

Hja) 453 WA dok

© Ase BY Ax 9 Fold 83 ne AFe] §e ¥H EP AlgE e
& AEol 719 glojlth

® B9 FolAl HAH= AARED o 10-20% A=E FefRivh o8 sAHE

AMSE gAY Exd 3 4G 29S RTseh wbd, EP AL

%
g 7ot AIRSAS A9 d¥at s F 9o, olfo AFEo] Wl ArE

it
ol
i
£
>

@ 29 EP ARE AREE Z AAEY GAFEC Hl&) kg £27izte] Hojm 3t

delok sk WARE, BAA Apol7t & Aolobe el EP Aty ¢

@ EP At 44 d¢a FURER S8 Ao] gojsith w3, spdr)9 $A7)

YuHon 4 JolPlN $ARE ol§o] UAE AT B9 BANRY AR
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JEERCHE FChE IS AIE2 off- - THE

QTS 4951 (BEAE TA ¢ 150 o2T (F 6). ¥ 5 (002 ol Fe) A}

W7t $A82 99 A W (ED) T 29 A W (EOD) Bl A ARE L Alzol

58S ZAAAE ¥ QA9 ABAATL $949 Aolg BolAT HHEI} AR
o

F949 Aol HolA ggrhm wusHgch

B 6. SAMES S0dYo OE X9 d8: ¥ MROERE

Inital Wt. wt. gain F. intake s
Treatment' FCR? PER’
g/fish g/fish g DM(as-fed)/fish
ED 90.9+2.56 71.6+4.63 107.7(365) 1.51 (5.11)  1.07£0.05
EOD 89.5+528 | 61.1%£2.03 89.8(302) 147 (4.94)  1.04%0.04

"ED, everyday feeding; EOD, every other day feeding.

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

* Protein efficiency ratio = wet wt. gain/protein intake.

¥ Values(means = SE) in the same column not sharing a common superscript letter are significantly

different (P<0.05).

olgA #ao] Ao YAE AKT A A4 FHEIEL 204% (EOD)AA 20.7%
(ED)Z @A yehton, kg ZFAGT AL TS 112 goflA 114 go 2 EA e
gtk Q) AT EL 20.1% (ED)OA 23.5% (EOD)Z E& @ Yepkon, ¢ wjAdze
26 gl A 28 g AER =A Jegth olgd Ade %A}ifﬂ oA Ao g7t

AAHE As —"4‘3]5}‘31, az % FHHH FEFET FURINE AL or|En
H 7. MRS oW ME gXlo 2L 0|58 W HLE
Treatment N intake N gain' N excretion N retention’
g/fish g/fish g/kg wt. gain %
ED 10.3**x0.14 2.13*£0.09 11421413 20.7E1.19
EOD 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.
* Values(means £ SE) in the same column not sharing a common superscript letter are significantly

different (P<0.05).
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PAIZ THAIl SHCtotd ARZSl THEEDF of8

#H 8 AR Yo mE gx2 Q ojgas ¥ HidE
T ; P intake P gain' P excretion P retention’
reatmen o/fish offish o/kg wt.gain %
ED 2.46"+0.03 0.5010.04 27.6%+1.92 20.1+£1.44
EOD 2.07 £0.02 0.49+0.04 2602065 | 23.5%145

'"P in whole body of final fish — P in whole body in initial fish.

'P gain/P intake X 100.

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

G 4 A ES Foln FTAMIFT ARHT} AR s HFEE RE F
= A (2002)2 Foi el Ab&sta e MPY 3H3HA
2 MPet TS @ thld (55%) 8 Ao Ay
(9%)<, SMP= MPol| ulsf] d¥jde] o] 9% 31 (64%) Ao FFE AW (9%)o)
FAHERE A FAuX FFol FY (2,500 kI/100g DM)F Al 79 AHAEE

o} g3tel 977 A AFUYL FRAT (E 9. 10, 1)

~~

e B4 ¥ EPe 1¥E VIEL
[e]

729 =3 =do| OhE M B/ AIRE 957 MAIS UX9 HE L A
20|8&8E8
Diet Initial wt. | Final wt. F. intake(g/fish) FCR? PER’
g/fish g/fish as-fed DM as-fed DM %
EP 124.4™ 228.3° 82.0° 77.4° 0.79° 0.75¢ 241°
MP 124.1 193.0° 219.6° 65.0¢ 3.19" 0.94° 1.95
SMP 122.3 233.4° 157.2° 90.9* 1.41° 0.82° 1.93°

'Values (means=SE) in the same column sharing a common superscript were not significantly
different (P>0.05); ns = nonsignificant.

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

* Protein efficiency ratio = wet weight gain/protein intake.

Z80] AF2 EP % SMP 7 MP 7o wlg] felHow Zyhe oz Jehgo
23y 18E ALBAAZE SMP 77t 7MY Eo} ALE 278 (FCR)E EP 7 (0.75)9] 1)
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SR Yot 2T AFZ9) oF%- - TR

Al FoHow otk W, MP 7= A ATF M 52 AlRLTES 7IESY

(£ 9. oA A4 T/ SMP #71 vl d 311 g2 2 A% /Mg =%od, 3

45454 (NRE)S EP 77} 429%2 74 Btk obgel, o $7132 EP 9 SMP 7

7b MP ol dls| T ou) ol E=A JUepdew EP 7F PE 5

432%)& B (X 10). old ASE FAAY W $HEoIE 4 FHAA wn g

AF F 1AM AXE Hieh o] EP ARE Y AF kg A 2

L1839 oz MP Atg FoFol vl o 5700 daksle Aoz Yehdrh a8y, SMP
fos]

AEY AE ARED ARLTES MP AT vlE €53 Fstdley ALEHTL
< BAR kg B AMHTL 2603902 A AHYTF 7P wol FAA SHAA AEo]

B 10. 223 40| thg M B2 ARE 9F MFT EXxlo Ha 3 0
olggs
Diet N Gain NRE? P Gain PRE’
g/fish % g/fish %
EP 2.96+0.12° 429+1.56" 036£0.01° 342+ 157
MP 1.80%0.05° 32.0+0.18° 0.1410.01° 19.9+0.77
SMP 3.11£0.07° 33.810.15° 0.33+0.02° 23.6+1.10°

'Values (means*SE) in the same column sharing a common superscript were not significantly
different (P>0.05).

2Nitrogen retention efficiency = N gain/N intake X 100.

* Phosphorus retention efficiency = P gain/P intake X 100.

B 1. S23EE 0| O E M BF AIES 200 mE i 3 24 o i

Di Feed price Production cost Excretion (g/kg gain)
let .

won/kg won/kg gain N P
EP 1500 1183(100) 38(100) 6.7°(100)
MP 550 1753(148) 56™(147) 8.4%(127)
SMP 1840 2603(220) 55%(145) 9.5%(142)
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FAIE CHAL shittold AlZol THEED} of%

94 felg e FoEe 44e Aad 4%a 9 duxe] 5249 o83 ¢
A Absel 84e Aastdtel 438 Avss FA0ded H2aE ol 4 e
Bl ABARA FEH0R Sagolol st B4H o)t Aol WES} 4
o v x| 48k A 7] (Andrews and Page, 1975), estuary grouper (Chua and Teng,
1978), plaice (Jobling, 1982), wolffish (Fam, 1997), Korean rockfish (Lee et al., 2000a),
olive flounder (Lee et al., 2000b), yellowtail flounder (Dwyer et al., 2002) 59 ool 4=
HE ATt Andrews and Page (1975)= U F ¥ F7} 8% FY doiict 2pd o)y
o] AAEL MAAATYT oY, estuary grouperd] 7§ o] Eof 3 W Folsp AAs}
U HIEAT (Chua and Teng, 1978). Ruohonen et al. (1998)& 400 go] 2|7} £ol&
olgstel AxAE (EP)Y HANEIF S7HEFE SAF] THEe B, 35 A
A gol7h o] dAelgtal Hustgith AtRElE FAAGY] TANFE P =& e s 3}
AetH, oo A AR AR FE AXFY A7} TAESE T
woFe] S/EFF wAdEE FAa% QY g5 FrleAl E Holvh wikA, ZFE9
WAz sde g8 Hag & SHoA AAdAE ZF dd& ¢ A4 douz

ka8

o) RAHo|H W, HUAS 1T 0 AojwAnch SHBA olfte] SuHoz

ZgE o] gtk o] § (199902 HFoAAF 1.6 gof HA HojE o]&ste] EP Y MP A}
729 golulel e JFES AT, AlEY B840 #AAglel a8t Al W Fo
sk Aol AAsia k3ith ofofAl, Lee et al (2000b)& #Po] GujAlEE o438 o]
T @A 8%l At FFE 2T (% 9 16%) T TR ARE Axd ¥ &

3.5 g9 {4 Aojell geidt A Abgd] ouA] FEo o
tf 5o F W e A W F9de o] AdEtn Busiyr lx]-g}ﬂ.r]g]- L
HAFE 23de dojd met 78 5 e, A Aot AFrg gAY & o



JSECHR Yot LIt AIE2 off - THE

% (turbot), HFHTE 7 oF (plaice9} dab) 22|z AFET 2] Zol7t A3 31 of
Z (sole)o] It} (Barber and De Groot, 1973). =] AMS-FS WYX= turboty} 7Eo] A9
Aozt g $47F 27] Yol A7t S HolHHE o oY A =Tk oA
Fe) Aolzt 7 ojFd s Atge HFNIET} wuhe A& gAEH ey, Alse
=94 el wet F& e 2 Zol7k ¥l ol EP ALgS MP AR Y] Fo{Rle
o M AlFo]EEEL UE Ao FHEY.
FEAA ATEA A A (20022 AANAAF 120 gof YA E o] 83t 2] AT
EP 59 A FoAHIed 247 AT 78 At A5e 42 1,2 2 3

A

979 A9 1, 2 2 3 F9F72 AP 3T 9F7 gAY B Ay
9] A3 4dY Fo+< Y g9 b3 SAFIY AR FE0] FHeR 53
= dAER 0‘0} 120 goll/ﬂ 200 g Atolol dAJALS ] 9l

4

uir}

H 12. EP AFRQ Z0itITo| WE Yx(o ME U AIR0|2&E'
Initial wt. Final wt. F. intake , PER’
F FCR
requency g/fish offish ¢ DM/fish %
14 1224333™ | 197+£2.84° 59+0.91° | 0.7910.02" | 2.27+0.05"
2d 1214295 200£4.03* | 64+0.54™ | 0831006 | 2.20+0.17
3/ 121+2.48 1994224* | 68+£2.59° | 0.88+0.05 | 2.06+0.13

1/EOD 121£2.30 169+4.46" 414039 | 0.9110.12 2071031
2/EOD 122+1.33 176 +2.69° 48£0.68° | 0.912£0.05 1.99+0.12
3/EOD 122£0.17 179+7.29° 52£3.66° | 0.93£0.09 1.95£0.17

' Values (means£SE) in the same column sharing a common superscript were not significantly
different (P>0.05); ns = nonsignificant.

?Feed conversion ratio = Feed intake, DM/wet weight gain.

* Protein efficiency ratio = weight gain/protein intake.
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dol ZASHE o} 5008 oRe AN 1o RO ZE £0F 33
N2 % gloh mebd, £901E3t o8 Agaka glout AAHoE A9 o2 of
§ AREge] 220 B 1AL Qlof FHAe] A5ea Uk FA FolrE FAY o

Z 3 AES T VISAE AFE Y 7E 623 AY AR TEE 7R

BYoT WBsch olF ol ANTE 1200009 EC2 o 08%) B33 o)

9]
ToE HE AYTEE oA Jha 3lg ¥ ohet AL vl otE, ol
7 AN 5o AMTAR sted A7 A ERFAAL Y= ABelH.
4, 2001 FA Fol g wiEAIR S A S2EFH HY] @ (R 148 HY
Azt Holx 224400 =9 EP ARE AMT & Slv AHe Eastn
F& ¥4 2 7S AR ANE G2EFH Au7A AW a7k 600,000
E o] EP ARE A2 5 itk a2, 2000d W), S5 oARENES AR EP A
B ANFE 100,000 EE £ v)A2 Qe AFol7] Wi n 717E gAY A
AR Ades giAsta e 4%elnt ® oA Yrhte £A7F 4=
7HE Atets @4 Shd AdTes grtex Aol shesita & & ik 22
U A stEdo7t oidet AZES e sEolt.
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# 14 T4 ALZ MZYAMQ Lo{ALE MAME Extruder 2R E Y Wit
5 A o EP )% Pah | Agai | e
Buhler 125 HP 24 : 3%/
E A3
A 250 HP 1t = 110E 33,000
B At 300 kg 3= 900=
Wenger 4=
70 21,000:=
¢ Buhler 3= 0 00
D Sprout-Matador 11& 1102 33,000
E Wenger X-185 6% 60= 18,000%
Wenger S-185 5% .
F 55 16,500%
Wenger TX-185 0.5=
G Wenger TX-115 3= 30= 9,000=
H Wenger X-185 6= 60 18,000&
[ Sprout-Matador EX920 6= 60= 18,000
Wenger TX-85 0.5¢
J Wenger X-175 4= 65E 19,500%
Amsec / 25 25
Buhler DNDH 2t} 4=/
K Wenger S-185 1t 5% 135% 10,500%
Wenger TX-85 0.5 )
L Wenger X-175 3E 30 9,000%
M Extratech E750 2t} 3E/ 605 ' 18,000%
Al 224 4005

* A 10417 AL **d 3009 7HEAL

A AARE e #3A%Y olrtas s A

[e]
A ey eke] s ge AEH 54 £ gAvkde] Bastn 2.



JSSCE Wkl 2Bt AIR2 o - TS

[=]
}sich (°l 2001) :LEM, o, off, UlFd 2 A" 7|ukste AZEHE %ol )
grr59 A T AFHEL 5% oW FAEY AFR AR Ao AL 3
Asta U A5 FA AAEE £ol7] HalMe BUHHSHA Y4 &d +
o §ie o&, o 2 HAE 52 =L AdMIr FARY G Mli [
stodol dta FETUE FEdte Holx UdA £ 37} Z+ AE A A8 F U=
E Al wakedo] "t a8y, AR Fg WP A8 *MOHU* 33 A
o] oz} dfjito] AR E F3] AT F UEE ﬁ‘ﬂl Fofof gt} (£ 15).
H 15 2718 CojAtE U SR HHEAIRS BN E (%) B &>
ZE(HS code) o] £(2301) o]8(1516) A £(3505) ) FuH(2304)
s = 5 8 IQ 8, 0Q 398.6 22
o y 0 4 8 (E&TA 0) 0
z = 3 40 20 5
2 ol 0 5 15.5 0
0| = 0 0 0 0
A v oo 3 13 9.5 0
4893 0 10.9 7.7 0
| & 12 12 12 12
2 7 11 11 11 11

*oJolAbE FUABA: BT % B1F, Ak, B, 0% BR-QHBA %, SABA 0%

2. 0{E ¥ Ol7 AMYEN AN 25

e} offre FAE AFEAR o} 7MY Fad d5olth El Golfo jit 9] o E3%
oA BAHE R FAL E 163 2t} FF of Denmark jit¢] o]#-& LT Suprime, FF
Classic 9 Special A A SF2E YHAH ZF7} 71% o|ite] whila shaks wAsn
oith. T~ Sopropeche jitE e (82%) A AW (6%)2] CPSP 903} A Thdl (70%) i
28k (20%)2] CPSP Special G AES At et o]& AZTL BF7} 7isEad
olf Tt x2dole #HioFE oJ&< Norse-LT949] AE F2E A= s}

J
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VA2 THAY siictods AlZ Q) THREDE o1

osh, AdHE o PUATSl AR 2% AT FAE £ Wi
17, dEE SA4 AARAE AYE AR E ARE

O3 dE o) ohyth wWel, 27 AQojA FAY SR 4T AN & 9

> R
’1:?1

T 7lEe8s ZE GAE AAsd AY, SAT ¢ de AxF A Has) g
U, o3} o9 87} He d50FY gEE 9 AHAET BESirE sldel of &
F4e Adald A&4How Tz $FY & Yt WUE naHo ¢ Aol
H 16. 23| El Golfo it i &5 & &

= = S. Prime A | S. Prime B Prime Regular Standard*
Protein 68% min 68% min 67% min 67% min 65% min
Lipid 10% max 10% max 10% max 10% max 12% max
Moisture 10% max 10% max 10% max 10% max 10% max
Salt & Sand 4% max 4% max 4% max 5% max 5% max
Ash 16% max 16% max 16% max 17% max 18% max
TVN, mg/100 g 120 max 120 max 120 max 150 max =
FFA 7.5% max 7.5% max 7.5% max 12% max -
Histamine 500ppm max |1000ppm max - - -

*7be 2 dER

B 17. =29 0|2 HLICte) o8 BE 2

Parameters Norwegian ] Canadian
Norse-LT94 { Herring Whitefish meal

Protein, min(%) 70 68 60

Fat (Soxhlet extraction), max.(%) 11.5 - -

Fat (crude), min(%) - 5 3

Ash, total, max(%) 14 16 20

Moisture, min.(%) 5 5 5

Moisture, max.(%) 10 10 10

Ammonia-N(TVN), max.(%) 0.16 0.2 02

Pepsin digestibility, min.(%) 94 - -

Digestible protein, min.(%) - 90 90

Salmonella Not detectable | Not detectable | Not detectable

Antioxidant, added (ethoxyquin), ppm 400 200 200

* Lall (1999).
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ot FF of L offrel AEIA FaxE FAY WIMEE AU 7 UERS ok

g Aotk HAZ 9Td FojAlE GAQ EWOS fit: o3 offo] 9&A Rk 4

FEOl ¥ dojd ARE et Basgd.
4. NATtE9 o4 T

AR 4 kg HAR R 1| kg2 AT PR A AbRHIE 2,000900] Eri(A
of 40090kg, 718 A7EA R AEG 10090kg o2 Y A9 B ke 712
15004 WFAte (EPYE FoIste] 1 ke o1FE ANT & YThD of= Kol o] HA
o7t Aztgof stttk Kg 2 5009 (AAFE)T 1,5009 (EALR)e] deulng 3§
oy Atg7t BHEojAA FE AHolth &3] A tEe] FERE FFo ATMIED
A w7b ok 1894 HE uheh o] 19956l HlE| Ada dr|Atge) 74
128% (2B &)olA 193% (ol E A QFEAT FAAG) FYHE AlzH Y HF
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H 18. = ¥ FZAtE WEH I F0| (1995 ~ 2001)
(9] Dkg)

a4z 1995 | 1996 | 1997 | 1998 | 1999 | 2000 | 2001 20010; 1995
0
Fish meal
2
(Brown, 67%) 500 | 530 | 720 1320 | 680 | 650 | 965 | 193

U] 71 (44%) 189 260 324 430 219 270 304 161
164 193 173 250 168 165 210 128
150 175 140 235 135 140 150 100
550 600 550 | 1,400 | 1,100 700 | 1,050 191
327 357 460 660 500 430 480 147

P

TR TR DS B
My do 2 42

4
=3

5. AtRHMRIZ O oA M &

o

Ak AFe o Tl g o] 87HAl, & AlRREE Wrkete] Avfol Jeffop 7
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=z

T
4 ARE 1R A4 A opzt FARe] FHLPL AF AL B P
Aol gietd ARekrteh Alfete] fAH o AAbAFe AHZMAE ke & oL af

o A7 PARS DA Bk ol&FT 18] $4 FHol XY Bl shalgrhe
AEARG I} Aol 1 ) AT AL S Axlelolol B,



SR it ST AIZS| off - TR

goi ABANAE BS FABEE JA sl 2 Rolw Ak ARe 42

ol £47 01T F 94E Relth

-1

7. Hi AR RET

10

7Hd

2

obrEl e MEAEIE AEHYHE JHF0] Ao v v AgrtE I AS
€ st "ok 39 FoAE FEAAE UEE T dEde AR agAe
offA . WA vpdge] @ujte) 10-30% H=Y He nHT o dFe
g AEd F29 AsTuy E7bsd Bth whebd, 2e1de] Ay slatbe 4
Fo AAYE Totd T FEUNE UF MY AR A 24} The
A Zolt}. Fol§ MRS BEVIZ] g Bay W 55 o[ &3 wFo] o
18 WALz vis] EFulEo] YUHLE g0 of&e, Udo] Ftshe dUAR

F974A £9 ARARY 45 2L 9

oft

& 2
2

N

lo

=
b=
rir
=)

4 RN T3 22 dApd 2o #4 F
ol o3 A¥ FeEgol ok Y, I7HEA AN = 9 I+
3y

Aoyl WEo] Arht ARG BYeA BAREe AdS Posiopwt ok 8

BABYE AEHH FHold ¢Hor AL sk e dFE Tol otk ¥H A
Ake FA =Y AR gd AYAM g anjRNoes AAR SFHo| &
mEoltt. e FitolF FA FEING FHAAE EEGAoY ALY S
A g de £ Bdol Fad FEo] dAYA HAF den, 2 FlME 53] ¢
T HRALRY e 7Y SR Aol & FAolth oHd TAYE: ABA
ARy, AR AT agn AR BARATL §F |4 71 Ad) sjdg
7b fle Aotk EP ALRY AbEo] AAsHW Fygeise A Aito] 7hesto]

- 59 -



FAIZ THAI sHiotots AlZ2l TR of %

. Alam, M. S, S. Teshima, M. Ishikawa and S. Koshio. 2000. Methionine requirement of
juvenile Japanese flounder Paralichthys olivaceus. Aquaculture, 31:618-626.

. Alam, M. S., S. I. Teshima, S. Koshio and M. Ishikawa. 2002. Arginine requirement of
juvenile Japanese flounder Paralichthys olivaceus estimated by growth and biochemical

parameters. Aquaculture, 205:127-140.

. Andrews, J. W. and J. W. Page. 1975. The effects of frequency of feeding on culture of

catfish. Trans. Am. Fish. Soc., 104:317-321.

. Barber, L. and S. J. De Groot. 1973. On the morphology of the alimentary tract of

flatfishes. J. Fish Biol., 5:147-153.

. Cho, C. Y. and D. P. Bureau, 1997. Reduction of waste output from salmonid

aquaculture through feeds and feeding. Prog. Fish-Culturist, 59:155-160.

. Chua, T. E. and S. K. Teng. 1978. Effects of feeding frequency on the growth of young

estuary groupers, Epinephelus tauvina (Forskal), cultured in floating net cages. Aquacul-

ture, 14:31-47.

. Dwyer, K., J. A. Brown, C. Pamrish and S. P. Lall. 2002. Feeding frequency affects

food consumption, feeding pattern and growth of juvenile yellowtail flounder (Limanda

ferruginea). Aquaculture (in Press).

. Fam, S. 1997. Food and feeding requirements of juvenile striped wolffish (4narhichas

lupus). MSc thesis, Memorial University of Newfoundland, St. John’s.
Forster, I and H. Y. Ogata. 1998. Lysine requirement of juvenile Japanese flounder

Paralichthys olivaceus and juvenile red sea bream Pagrus major. Aquaculture, 161:

- 53 -



JERME Yot oS AlR2| o4 - THEE

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

131-142.

Jobling, M. 1982. Some observations on the effects of feeding frequency on the food
intake and growth of plaice, Pleuronectes platessa L. J. Fish Biol., 20:431-444.

Kikuchi, K. 1999. Partial replacement of fish meal with corn gluten meal in diets for
Japanese flounder. Aquaculture, 30:357-363.

Kikuchi, K. and I. Sakaguchi. 1997. Blue mussel as an ingredient in the diet of juvenile
Japanese flounder. Fisheries Science, 63:837-838.

Kikuchi. K. and T. Takeuchi. 2002. Japanese flounder Paralichthys olivaceus. (In)
Nutrient Requirements and Feeding of Finfish for Aquaculture. Webster, C. D. and C. E.
Lim (Editors), pp113-120. CABI publishing, UK.

Kim, J. D. and S. P. Lall. 2000. Amino acid composition of whole body tissue of
Atlantic halibut, yellowtail flounder and Japanese flounder. Aquaculture, 187:367-373.
Lee, S. M, C. S. Park and I. C. Bang. 2002. Dietary protein requirement of young
Japanese flounder Paralichtys olivaceus fed isocaloric diets. Fisheries Science, 68:158-
164.

Lee, S. M., S. H. Cho and D. J. Kim. 2000b. Effects of feeding frequency and dietary
energy level on growth and body composition of juvenile flounder, Paralichthys
olivaceus. Aquaculture Research, 31:917-921.

Lee, S. M, S. H. Cho and K. D. Kim. 2000c. Effects of dietary protein and energy
levels on growth and body composition of juvenile flounder Paralichthys olivaceus. .
World Aquaculture Soc., 31:306-315.

Lee, S. M, U. G. Hwang and S. H. Cho. 2000a. Effects of feeding frequency and
dietary moisture content on growth, body composition and gastric evacuation of juvenile
Korean rockfish Sebastes schlegeli. Aquaculture, 187:399-409.

NRC. 1993. Nutrient requirements of fish. National academy Press, Washington, D.C.,
114pp.

Ruohonen, K., J. Vielma and D. J. Grove. 1998. Effects of feeding frequency on growth

- 54 -



PAIZ THAY sHiatotg AKZQl THEDE ol

21.

22.

23.

24.

25.

30.

31

32.

AR, ASE 2T, o4, 2002, o

and food utilisation of rainbow trout (Oncorfvnchus mvkiss) fed low herring or dry
pellets. Aquaculture, 165:111-121.

Sato, T., T. Watanabe, S. Sato and K. Kikuchi. 1998. Optimum energy-to- protein ratio
in diet of juvenile Japanese flounder. Abstract. Meeting Jap. Soc. Fisheries Sci., April.
pl12 (in Japanese).

Sato, T. and K. Kikuchi. 1997. Meat meal as a protein source in the diet of juvenile
Japanese flounder. Fisheries Science, 63:877-880.

Takeuchi, M. 1978. Effect of dietary lipid on lipid accumulation in ayu, Plecoglossus
altivelis. Bull. Takai Reg. Fish. Res. Lab., 93:103-109.

Takeuchi, T. 1997. Essential fatty acids requirements of aquatic animals with emphasis
on fish larvae and fingerlings. Reviews in Fisheries Science, 5:1-25.

Takeuchi, T. 1998. Nutritional requirements of larval and juvenile Japanese flounder. (In)

Text Book of Basic and Theoretical Course in Sea Farming-XII, ppl-23.

. Takeuchi, T., T. Watanabe and C. Ogino. 1979. Optimum ratio of dietary energy to

protein for carp. Bull. Jpn. Soc. Sci. Fish., 45:983-987.

A9 FAlz FEwEol %4 g

hs]
S

rJE

A4 A ol a e mXE Jg Sk, 15:15-21
000. A9 BAJol Y1&| (Paralichthys olivaceus)®] 3%, Absio]l &

2
1 o ddxglake] nx= gk TExYF, 11:75-84.

. AA. 2000. AFEW Phytase] H77F S48 WA A} AbiolE &S] A=

Ak FEALAT, 11:46-59.

A4 2002a. EE3E ol YA S4E AR wEAs DY sjgs

AT 2000, YAFAN: ANE A GRS ANEE BAPsER AR FAo]
WS A% vhole sl W& WAl pp343, AF TS AR S A,
oJAE. MEE. ZGA. 1999, ARTF 047 WA Aojel Aol mAE G @

T3], 32:18-21.

- 55 -



JSERCHE PehE 2T AlZ2 olf - e

34.

35.
36.

e Sebastes schlegeli®] @iz Q2 W Aol AA oyx)/d
WAnlo] #e A Fabpatdistn whalEe =3, 84pp.
a—

Sebastes schlegeli®) BFA AL Qo] Bak A, HEAA

o2

AE. 2001 ZUALRAY S A7) AT M98 AR/ EYY| B WA, pp28-39.
A7), 1996. Z3E= vlditz JiEd s g2, 294pp.

- 56 -



