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SUMMARY

The purpose of this study was to investigate the effects of dietary methionine and lysine levels
on laying hen performance.

The level of protein was fixed 15% during whole experiment period, but the levels of
methionine and lysine were 0.30% and 0.58% (Low), 0.32% and 0.64% (Medium), 0.35% and
0.70% (High), respectively. Total 288 laying pullets of 22 weeks age were reared from January
28, 1989 to March 23, 1990 for 60 weeks.

The results obtained were summarized as follows !

1. The egg productions were highest in medium treatment in phase I (22~42weeks of age),
phase II (42~62weeks of age) and phase Il (62~82weeks of age) and especially, there was
significant difference among treatments during phase II (P<0.05) .

2. Egg weight was significantly increased as the levels of methionine and lysine were increased
up to methionire and lysine were 0.32% and 0.64%, respectively(P<0.01).

3. Daily egg mass was highest when the levels of methionine and lysine were 0.32% and 0.64%,
respectively and there were significant differences among treatments during phase I and
phase 11 (P<0.01)

4. Daily feed intake was increased as the levels of methionine and lysine were increased, and
there was significant difference among treatments during phase Il (P<0.05) .

5. Feed efficiency was best in medium treatment in phase I and phase II (P<0.01).

6. Viability was highest in medium treatment, but there was no significant difference among
treatments.

7. Nutrient utilizabilty of experimental diets was not significantly different among treatments.
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8. Eviscerated yield was highest and abdominal fat accumulation was lowest in medium

treatment, but there was no significant difference among treatments.

9. Egg shell quality and chemical composition of egg content were not different among

treatments.

10. The feed cost per kg egg mass was lowest in medium treatment and there were significant

differences among treatments in phase I, phase II and whole egg laying period (P<0.05) .
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(Tarr %, 1954, Guau$} Williams, 1955,
Sullivan %, 1960. Romoser %, 1961, March
%, 1965; Miller %, 1969, Rojas %, 1969
Miller %, 1970; Berg®l Martinson, 1972,
Pearson %, 1983).
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ofu] mEgo] figo] TRIA YEF s Zloln
EOES ey fifelee A ol =Bk
BREHES oAl Heldh. olo|xE TREL & B
el QlolA EAET ZHol|ub Helrix] FER o)
FEE W) alioll R EollA ke %E
FoRshE Zo] —iyelth. zefu olu|nE FERE
T %I ForT EE, fe) rETE, BERE, Hit
BREY 28 Fo A8 AA olnxErel HRES
sgho] AlSHAl o}, we| Rzl (ME) &
< R Wl Aeme MEY ERBos &R
st kil MRS £ 4 k. 2y ofe|
=R ERES ABEEY Aol olJw fkithel HE
BE Kigo] M= #L3ch (Boomgaardt 9+
Baker, 1973. Morris %, 1987).

ARC(1975), NRC(1984), AEC(1987) % K&
o] fEEel A EES] ole|xEpe) ERE] K
RE o] gix)at lysine o]} methionine < Bstat o
£ oblxEpEel ERkEe e ®Whol o8 ez
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ul®el A7 HRIbslol 2lew threonine
=} tryptophan o] @ TEEMES EhNStT glovt o
£ ollxEre] FoRBol: #@7F Wt (Bhargava
%, 1971, Woodham # Deans, 1975; Davis$t
Austic, 1982 ; Smith 9} Waldroup, 1988).
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Harper % (1970)2 ol =k} MHARRS B,
imbalance, Fi¥fEH 2 #el 4/RIZ Gl
Ak, o= B fRZFol SloiAw BE— WA e
ole| o] TR il TR BES NFF et
$1, 52, BIGHR ololxfpoF 2w glow], o]
B3t 558 F1HIR oln)Bre) iR 5 2 HIRR ol
ko] FoRARol Avtshe BERE KRU AR
2 Bl ko) skl = FpR T BES A et

oln| - # imbalance = fiBkldiel] TRE o=l =&
o] 9 HiiBo) i olulnEES 3 A E=x i 7t
2 #omssd BEREe] wbskn EigEE HoAd
Mo ol xi FRE #Wlihs HFol vehier
(Smith ¢} Scott, 1965; Yoshida %, 1966,
Harper %, 1970), °|Z-& o|& olul:ggeol el
oA HilfReole| xEel TR BEF o8 &
ALY 2L olu]Ego] Hilfole]| B0 2 E|7] =)
Fo|t}. olu|xf imbalanceol 3 BFRE F=2

KEOEKEANY 2175 % oM {Yoshida %,
1966 ; Harper 2, 1970), HAAal FEAEKiE
Az %479 vl AUk (Fisher %, 1960. Velu %,
1972) .
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ginine o} {5 #ifEMo) #aled 2 F8 2 B
b BATEHACHOdell %, 1958 Jones, 1964
Jones %, 1966, 1967 ; Nesheim, 1968. Austic
3} Nesheim, 1970, 1971. Nesheim %, 1972
Kadirvel # Kratzer, 1974; Kadirvel %,
1974 ; Austic &} Scott, 1975).
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st REHUEl Wbsle] AEEMe] KT
lysine BRGNS S8HlaRsh Aot 48l
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oAe)7A] s Y-8 lysine-arginine @ §iHUER
o tistel k23 o] et F lysine 0.
75%7FA = arginase 8} glycine-transamididase
7} BRSE, 1.5%7F =w fkHEREC) KT ek,
29% Ll ko]l =l arginine & WAkito] s,
6%% Slml lysine 9 Fifol uebdch. dH o]
lysine @#le  fdkloll  threonine & @3l
arginase ifMES #IgEe 2 BHY 4 dor
(Austic # Scott, 1975), A& creatine ] ¥
E 27 Aok (Jones %, 1967).

Arginine % glycine #} methionine, methionine
3 threonine 9 MHAfEMAE ode{d 9ct. Meth-
ionine ©] 2}z FR=l] gl fil#lel arginine & i
sk tEEsgol HiEle] (Keshavartz ¢4 Fuller,
1971) o37)9l glycine & #hmshd BEE w7t o
& Alsf A vt methionine ©|v} methyl #tEEEE &
sk EEEY WS BFE 4 gich. g
methionine # threonine ¢] #HAE{EHY meth-
jonine ¢ 7ol 938 22kA92) threonine fikZ ol
ehd dl= 9lc}(Girard-Globa %, 1972).
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kg oig #EE g ¥t methionine 2
phenylalanine & R P #E7F b BEESS
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(Morris %, 1987) = <38 #Eindchs #% (D
Mello ¢} Lewis, 1970)7} 17] wliEoll B2+
olu|:xF EERES HPE %EoZ Tordhe R
et et Aok (HfE, 1990) .
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o} H58 NRC(1984)9) #EZHE BREL 14.5%°]
vk olo] kg FURES] AitE 5.70%24 MEHE
Zkmel 39.3%l #EI}. webx NRC(1984) 9]
HMERYE FRES 44 ZRBEch B4 #RE
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3k 7o) wEgslet (Blair, 1972).

Methionine & 195064¢5-8] FRHRIIBIE AHE S
Aol ghond, &uie DL-Fio]} D-Rlo] Fikst
A fEsled D-, DL- o o F¥iee] Aol
sl 4= Sunde (1972) 7} #H gt =) Sict.

opn| - EEel —Ihv oluAliFe A7 wiTol
kbl w53 FlEE 4 v olvAliFel ot
W olr|:EES Ei#9E 4 =, Thomson 3
Munro(1955)« #lake] #ol glucose -+ fRih= #
mabe e Hdlel BEAES #ke] &
e EEE OO BEsdckn & ¢t
Act.

FRE . ol B FKE B%7} 9lch. Robin-
son3} Baker(1980)+ methionine ©] 2] 5ol
Rz Aok slglen], Wang % (1987)- kol
& B sk methionine o Kol ©Bh
gokn slgovh, 729 methionine o HERGE
BEpEstA] ¢th (Jensen 3 Maurice, 1979). Meth-
ionine ©] # 1#BRoln| A fklol cystine&
tnshE pHEES EHEsR] kot choline & N
st9 methionine et e EEE EEH A=)
o] R Lg- KM Ho| EoluAflklele #IE
7} (CHj) #8871 #Z=lo] 7] wifelc}(Baker
%, 1983).

KR ol R, B 2 REEREE o=
Biol FoRERo| WS u|Act My ol Bk
o] iEfndtell whet fke %R TR ofvl:EE B
KBS EbslEd (NRC, 1984, AEC, 1987) fd
Khe] ol WAdhe AL RERES ®/iE MK
k. NRC(1984)l4& ESRgES] olvlxBk FORE
< EINMS S4o E—3 Frstkz AL,




Scott % (1976)-2 ESNBERAFS] 21~ 228N 42
SEE7HA S 428l LIkl IR o] BREE
Helodvt. & BORTERES EOR, MR, A
MER R LEI Bo2 Jra BEEe FRRER
£ FalEr ole g Aol XS Ao

RERE, WA ey, ke A3l (ME)
FE F R ERE opv| g FoRE &S vl
Aol gk} sl BRoZA ol TRE
7 7 iR A AL ke AaielvAl ol
oh RN RS R Bl o
2} #5le (Keshavarz ¢ Fuller, 1980), [E—3k
WEANA T ERe] KFHNIA] &l Eindol wat
EiRHEE ] W& (Hill 3 Dansky, 1954
Farrell %, 1973). soll o)A LFEH ol R
< BV BRE) wel ZA =R o) o Foll f7
B %2 FRH oln| g FRE-S SEERES
B D K@ S8l Whisjol dc}. a7
Y -3 BE Tl E Aol ix] R e
—EY AL ohin fake] R#IUR &l B
ol whet HHeluvz] #REs #Bingch(Morris,
1968 ; Gous %, 1987). =3} FEIpgas] A8t A
fEgEo] BB fALE HEREAI7IH KEluv=E 8
R mEELeled JRESE EESIZ2 ole|:EE EkaES
At iz) keal =& Mcal 508 FoRshe Adw
g7} ol

vzozhvl SIS U fEEelM: R e
BFEC] RES o], o]#{3 %ol meth-
ionine & FERE LIEbo 2 st BWEBES FEM
e kx| odx|ut HEER fERGol B3t (Jensen
%, 1989).

A fiole I wBS T2 BAESES 4
3 BoE EREd ¥¥ 4 o 28, BAK
Kie-g S MrERe] fEihe) Ehndleol (Fancher
o} Jensen, 1989), 2 Erht ®AE FEo) KTs
ol ZARENN (heat increment)”} HP3l7] wiFo)
ot R¥2 BAE 8ol ¥A sS4 K Bigel
HPhe AL MBIV Binshe BRE oln|x&
M BRE FEo 2 HEEled oviAl WRL B
8}7] w-Fo)zka dtgich (Bartow, 1979).
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Ay AR BEEaE fEel fkhe T2 1§
Hatg ot Ak @ige] vins, @Eel H—iA
23l7] wigol Rt EBE Rl KEkes U
#%32] 3=t AGHS methionine, cystine % &
i ol Ero] RET ¥ut olet(Ivy %, 197D
TRE Rol HEo|ch(Scott #,
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Ingram %(1950)2 ZEIPEEe] methionine FK&E
2 0.38% MHTzz Fged,
cystine & SR olo| i B 2T 0.65%F 4
2] ok=clkn dl99x, Harms$} Damron(1969)-2
methionine FEREo] 0.268%2t 3tolom] &fE
oln| @ FLREE 0.533%=a dhich.

Leong & McGinnis(1951)% 0.25%%] cystine
o] 2l2™ methionine 0.28% %25 B EIIE #
e Ak 3gleni, Waibel 3 Johnson
(1961)= wEA'E 10% Akl methionine & lysine
£ sk EiEL mlksdey), BHY 16% A
Kk A ks A dgkelbn sigict.

Thornton %(1957) = Biely &} March(1964)+
FEHHE 14%2] £kl lysine 7} methionine & &%
0.25%4 #Hmates o ARyt JRgEe] o
25 oAtz d9xm, March® Biely(1972) 9}
March % (1975)2 fAKHA ookl TR =¥ Ty
e EE "oimdcky slglew, Jensen %
(1974)2 B|EH 1% SEF-KEH  fke)
methionine -3 #nslsd IR, $HbzdE o Sk
%Fo| mE=Ucke 32, Smith(1967)+ BAK
119%, 15% = 19%43l fa#iel lysine % meth-
ionine & &% 0.1%% #Mmslol = EoigEs) gpdEoi
obrEl S 3 ottoin sigied ol& fakith
9] lysine # methionine ] kR o}n] o] ohigl
7} wigoleta #Estaict.

Bradley ¢} Quissenberry (1961) methionine
Hrohe lysine o] &M %R7F o Aoz slged,
Carlson & Guenthner (1969) & ZEE14% fakloll
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Johnson 3} Fisher (1959), Quisenberry (1965),
Petersen % (1971) % March ¢} Biely(1972) %&
faklel BAH Kio] ol fllffoln] Fho] EME
BT EIMES B ke #HE 4 dox
slgder], March ot Biely(1972)& ikl HiEo}
o] xEo] AREE HB vz WEIT Bimgein o
ﬁl, Fernandez %1(1973)> lysine @ meth-
ionine ©] BME #t#% 13% ELE K= 15%,
17% 4 18% &AHE ALs EIREN Hold A9 [
—g RS veblchy #gigaigicl

&3 Morris 2F Gous(1988) &= &BE ft#4°] &
Bz HRRE o Jehls ERES SRR o)
o] BOE BIUF THadAads oelxg #Hivt
BIEKHES] 50% LIT2 W7k geckd fiEe
90% LUTE Hox]A] ofvhn HisEsigdct.

Edmonds %(1985)c] 8~22R#32) IR HHis
2 RHEZ filiRolel = RES A% Rl BA
" 16%% S-KEM RS BRg o
methionine, lysine % arginine o] #1 =X &2
PR ofm|:Fo}9lon] threonine # valine o] 5 3%l
R oba) ek ol2icka s1%om], Harms % (1962) =
FESREEC QoA A REBEEC] 45 -ATH fbkiol 4]
methionine o] % 1#IlfR o] :xEo]lx lysine ol
5 2R o) xBgoleki kst

T B @ (1980) S 4SS ATH RS HRE
2 3 EAH 18% A#eo] FEIRE FEE (0~ 65K0)
fibkloll loi A= methionine o] & 1 4R ofv| A
°]%lem methionine # lysine & £% 0.1%4 %
hnskd ERRES fkbEERe] Y% dEEdd T Bk
o0y, BHE 149% k#eo] FEOREE ik (7~ 1478K)
fiptol] 2lojA1= methionine o] iffo}e] xigol2ln
ShlT, FEORES RDESE o Rkl glolA) HipRo}
=| =89l lysine 2 methionine & 0.1~0.29% 7%
2= amekd RN BEES 2% B2 6We 4
ATk HEHA. £ £} 95(1983) & S4a -k
RS ERET 9 ABERY B4 me
thionine o] % 1 iR o}v):fo) 1 lysineo] %2
filfRole] el gl o methionine 0.19%%} lysine
0.15%% &mA-g A BEKe) 29 =& sREL}
o $2 BEES Aickn #MeEssiain
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ARC(1975) fa#skigol A #EIIEES] methionine
= lysine ERE-L Bl 0.28% % 0.63%,
EIMRelE 0.35% % 0.75%% B/NELRBoZ B
#iskn g9low], NRC(1984) fA%kigo) = AEIRZE
o] R EEFE5] methionine W lysine ZR&-2 0~6
sElGel 0.30% = 0.85%, 6~14:8iol 0.25%
0.60%, 14~208E8o 0.209% = 0.45%, 20:BEs5
B EIARYIIAE 0.32% H 0.64%F B/EKE
oz #pEsle glov), AEC(1987)ol4+ meth
ionine % lysine Efki-2- 0~ 68500 0.429% =
0.98%, 7~20:H&5ol 0.30% % 0.68%= Fnstx
FEOREES] 3ol IRMEIRE 18ColA light layers
(%fE)= 18 #HEe] 105g ¥« 0.36% % 0.
74%, WEEC] 110g dwl= 0.35% H 0.71%= %k
JRSEIL Seimi-heavy layer (fd) = 1A f#H#E&Eo|
115g Aull 0.33% 2 0.68%, HHIEC] 120g Lul+=
0.32% = 0.65%% wEOREe = LS 9l
A LS fEIE#o) w2} methionine % lysine
EREe] £& ohE Eifolot.
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Table 1. Experimental design
Items T, (Low) T, (Medium) T; (High)
Methionine (%) 0.30 0.32 0.35
Lysine (%) 0.58 0.64 0.70
Protein(%) 15.00 15.00 15.00
No. of replication 4 4 4
No. of birds per replication 24 24 24
Total No. of birds 96 96 96
Table 2. Formula and chemical composition of experimental diets
Amino acid levels(%)
Items
Low Medium High
%
Ingredients :
Yellow corn 60.83 62.29 63.75
Wheat bran 14.87 11.81 8.72
Soybean meal 7.91 12.54 17.17
Corn gluten meal 6.57 3.48 0.39
Limestone 7.90 7.87 7.84
Tricalcium phosphate 1.12 1.13 1.14
Vit.-Min. Mix.* 0.50 0.50 0.50
Salt 0.25 0.25 0.25
Antibiotics** 0.05 0.05 0.05
DL-Methionine (50%) - 0.08 0.19
Total 100.00 100.00 100.00
Chemical composition*** .
ME (kcal/kg) 2701 2700 2700
CP (%) 15.00 15.00 15.00
Ava. P(%) 0.318 0.319 0.320
Ca (%) 3.394 3.397 3.399
Methionine (%) 0.301 0.319 0.351
Lysine (%) 0.580 0.640 0.700
Costs (won/kg) 144.17 145.04 146.80

*Contained per kg : Vit. A 1,500,000 IU: Vit. Dy 250,000 IU; Vit. E 250 U, Vit. K; 250mg .
Choline chloride 35, 000mg .

B, 1,000mg . Vit. Bp
000mg . Folacin 20mg .
250mg . Ca 7,150mg . U

** Contained per kg .
*** Calculated values.

Kitasamycin 10g .

1, 000mcyg .

B.H.T. 6,000mg . Mn 12,000mg ,

.G.F. 200, 000mg

Colistin sulfate 3g

Niacin 5, 000mg .
Zn 9,000mg .

Fe 4,000mg :

Vit.

Ca pantothenate 1,

Cu 500mg .

I



0.58%, 0.64% = 0.70%)%& Fiomd, R 4K

Woll REE 24548 TR2AEREEIU.

4, HEBIE

7 ol A AEETkle] ERAZEY SERSH
2 Table 2014 M+ ule} 2ol KFehixle 2,
700kcal/kg, MEEHS 15%, AX0HES 0.32%,
ae|a e 3.40%2 JE—3H dteler, o uf
methionine 2} lysine k#& £#% 0.30%% 0.
58%, 0.32%%F 0.64% = 0.35%%} 0.70%7} ==
Z EASIR T, HREEe BENE R &
1 o BAEEA R
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2 HHZol #UKES st BHES BAABMER
£ gkl 148l &8 1554 E/insle 176
el =& o} EwEslgord it MWEH: EE
e BTl #dldch

. &R U EE
1. &SR

EORgEETRIS) BOEKES 15%% F—s 3
2 ) methionine 3} lysine /k#o] BEFEINEES] &

gpzsol] vlxl RS Table 304 B wle} 7o},
22~ 4288 EIRIcl = oluliEe k¥ (meth-
ionine 0.32%, lysine 0.649)oll4] gEpzse] 87.
00%.2 744 gtom, oln| g {Eki# (methionine
0.30%, lysine 0.58%)°14 83.80%=% 7}2 wgtw
olu] % Eki#k (methionine 0.35%, lysine 0.
T0%)o4+ 85.01%% Jeltory, olo|xfy ik
#oll tesle] K o Bpkige)l FESpARe] £4& 3.7% o
2.3% "olz ot poEfel HEthiel AENS #E
=R oFket.

42~ 6252 EINholl= ool B {Hkiee] &
gRzsol 75.30%¢<l8l thsted o ol Ek#elAe £&
81.67% o 81.10%= Einstel #iEtayel A& ol
FESHR 2 (P<0.05), ki) Ek#Rl: &
Byl 28271 el

62~ 820 IRl otk K, o B
kiee] EpEC] £& 69.15%, 72.46% o 72.
T1%2A ofv|xBf kiffo] BINEFS BIES #ik
HEhrele S 2ot IRl St AEK
& BESA skt

22~ 82} UMY EIrEL mEteyel H
BEY BESR Wokort olm| B dhkitol4] 80.
BRE I E%ed, olnxEE  Hk#erc
methionine 3} lysine TEBS 10% 33 {Ekito)4
= 76.65%Z 7M¢ W9ki, methionine 3} lysine

Table 3. Effect of different methionine and lysine levels in 15% iso-protein diet on the egg

production of brown layer

Methionine levels (%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
22~42 weeks 83.80+1.09* 87.00+0.75° 85.01+0.43¢°
42~62 75.30+2.44* 81.67+0.31° 81.10+0.83°
62~82 69.15+3.952 72.46+1.25° 72.71+£3.14°
22~82 76.65+2.362 80.98+0.332 80.18+0.98°

* Mean+standard error

**2b © Values with different superscript in the same row differ significantly (P<0.05).



5B 10% =9 mkiol M 80.18% 24 23]
sk ¥ o} "ozl & o]t

LIES] #Foll A oln]fy dajkitol] Hidje] oju|x
B 10% B3 (ki & Adige] "ojxla of
ol gS 10% B Bkigelds ERgo] o o|4
MEsA v Aoz Mol FEiige] fElde &
PRI, AEONARER ol FEONAKEAS| EIIRC] BAtRalel
methionine 0.32%, lysine 0.64%7} @&%T Ho
2 Bk

ojot 2 R AINEE f%te] methionine K
o] 0.268%¢zki. 3 Harms$} Damron(1969) 2]
WERch 31, ARC(1975) fAEfiko] FEBHZE ofu]
xF FOKE methionine 0.35% = lysine 0.75%
Boke W #RAed, NRC(1984) fi#iz#ol
methionine 0.32%2 lysine 0.64%, =+ AEC
(1987)¢] IBBEBEE 18CollA semi-heavy layer (b
1) 18 18% fkHEEe] 120g dwie] ofn] &
EKE methionine 0.329% % lysine 0.65%%H=
4 —HEke #RAS.

2.8 X

F—&aEk#ee] ZEIPZE fakiol 4] methionine
lysine 7ki#ol SEHARMe] FHgREA vixe FE
< Table 44 B ulo} 7o},

22~ A2Blne] ARl obv| i {BukiES] 56.
13g ol fhaled ofn| B thok#s ol Eki#ol s &%
58.04g 3} 58.65g .24 ZFhPRE| HEESIA |

sldomy EFEMOl mEe] HEiel BeEsdo
(P<0.01), dukies} gk#Mdle 809 =RE
Bolz] ke,

42~ 6280 EIPH THE-L oln| kg K,
ol ¥ kel 4 &% 59.30g, 65.38g % 65.95¢
284 opn|xfpkige] gl @k Bhnshe i
olglon, 53 oln|:nfg dukied FKikoldE {K
Kitgel] Heslol BEESHA T4 R B &
Blfol #EHNHP<0.01), Hukiea} gkHeR]
ol = AHEA7} elsich.

66~ 82:8fpe] FESNARRAS TIIEL opv| - # K,
d o) koA K& 62.65g, 65.38g ¥ 65.95g
o2 ofn|:fy Kifo| sl wel WEE #iK
sl Hme Hoi el mEe] AEte] &
EH Ao (P<0.01), dukies gkiEfels HE
899 RS 2ol gkt

FEDNERAM (22~82iE0) o] THRES ofv]:fk
€, & % EkigelA &% 58.89g, 61.18g ' 61.
73g 024 ofv|xfg Kiko| BINTE #iKk Bt
£ el olom, olelxik ol EpkiE (ki
3l &% 3.9% 9 4.8% HBmslel Bl miE
o HEE7} FEHAT(P<0.01).

LB BfelA olm| @ {Fokito) Hhkitollt
Tkigoll o] PpmEe] A FRE ovlkfk K
#0)| 4]+ methionine 7} lysine o] ol #lfRo}
n|egpo 24 S n[37] Wil Aoz EEH
o},

Table 4. Effect of different methionine and lysine levels in 15% iso-protein diet on the egg weight

Methionine levels(%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
22~ 42 weeks 56.13+0.364 58.04+0.43% 58.65+0.168
42~62 59.30+0.36* 61.61+0.538 62.13+0.308
62~ 82 62.65+0.374 65.38+0.358 65.95+0.248
22~82 58.89+(.35% 61.181+0.445 61.73£0.258

* Meanzstandard error

**AB  Values with different superscript in the same row differ significantly (P<0.01).
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Thornton %(1957) % Biely & March(1964) %
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methionine & &% 0.25%4 Fstd-e = EIpas
Mo} BREA) o & S v che R BE
2}, Smith(1967)7} EE'E 11%, 15% = 19%9]
fi#lol lysine # methionine & &% 0.19%4
Stolx AENAS PREC] offdl S FA ottt
I @S A %0 HEY HRA.

3. %5

AEWHT 1H 1% EIES Table 504 B
ulo} 7ro| ZEIRUI (22~ 4208 ol o}n|:ER (K
#oll 4] 47.03g .2 b3 Hdm dikioll 4 50.49¢
o2 7hak wgokew, Fkiol A 49.86g & IS
of EHEH) &Ee HEMo] WEsINeu (P<O.
01), wokien} Ekifols AB2r) BEslA @t
o}

FESR (42~ 62B80) ) 1H 18%E EIERS ol
AR, oY Bkl A £ & 44.65g, 50.31g Y
50.39g 024 ofn| Ml skieo] EBMTTE #Hik B
e Al en] B mEe FEMe] FE
= ot (P<0.01), Hokiea)l Zkigffels HEE

7} EBEEA] oEgket.

FESIAL (62~ 82:EH) ) 10 18E EIRE o
B fRok#EollA] 43.34g, "kl 47.38g %
Bkl £ 47.96g 02 A ofu] @k Kifo] T
5 @K e e 2ot REHl it
By FRM-E FE=A 3kct.

FEIRE I (22~ 82:84) o] 1H 18% BIPES of
o) g KA 45.13g 02 7b Zglond, ik
#oll4| 49.54g 02 b wska, Epkiel A 49.
50g & AEIpsle] el Hiathysl A Bl #eEs
Rt (P<0.05), Hhokigzl mkigfels A&
FERE ¥o|x| Ukt

Phbe] #Fol A EIpig, monch, ARy
REORZRAARS] 1HIEE EIpEe] ol =& ki
o} uhe {fokitoll M B mslden, dkig
o2 Foix BEMNRC] o o4 =R e Re
2 Mol HENE MEolM ESPEEEHS] BE me-
thionine # lysine K#& £% 0.32%2} 0.64%
9l Aoz By},

o9} 72 #FE Carlson # Guenthner (1969) 7+
EHYE 14%¢l #ftoll methionine 3 lysine € iE&
AT o EIEE mEAZTe #i5e Jensen
F(1974) 0] BOHE 14%2 S-K2k B #
#loll methionine & #MIskd Edpdo] m sl
-~ ## o March®} Biely(1972)9F March %
(1975) 0] fARIA olr|:mfike]l FR =t THHH-E 9§

Table 5. Effect of different methionine and lysine levels in 159% iso-protein diet on daily egg mass

Methionine levels (%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
22~42 weeks 47.03+0.46% 50.49+0.238 49.86+0.16"
42~62 44.65+1.414 50.31+0.49® 50.39+0.74"
62~82 43.34%2.60° 47.38+0.94% 47.96%2.19°
22~82 45.13+1.40° 49.54+0.45° 49.50+0.79°

* Meanzstandard error

**2b and *® ! Values with different superscript in the same row differ significantly(a,b .

P<(.01).
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< "olmdcy 53 Ade BT #HRAe
v, Smith(1967)7} ZESRZEERl lysine & meth
ionine & &% 0.1%4 iRslod= Rz} gl
obf-al HESL vl Wsithe #®ES Leong 3
McGinnis(1951)7F  0.25%9] cystinee] le™
methionine 0.28%2%. &8 EIE #FT + I
e #Eehs %4 HET R

4. MG

Methionine # lysine ft#askito] whE iHEAEIR
89 18 18% fRHENES Table 604 2E uf
o} Rt SRR (22~ 4285) o AESHI (42~62
BEp) o] ERHEEUES obv|:EE (ks ki W
kil A & 122.69g, 125.87g W 126.84g 7
110.94g, 113.12g % 114.8lg o 24 olo|:fE XK
o] WINT S5 Bk fFRHEREC] ke WS
Bgot EE HEteye] RS wEsR 4k
c}.

v} SRR (62~ 82iBk%) o FRHEES o
kFf {fokigol M 123.50g, #Hk#E-S 127.65g, K
#-L 130.53g 224 ofu| g JKifto] EWMTTE f
FHERES @R EBnshe e glen] EEMH &
Fta9el ARl @esdouh(P<0.05), kst
ki Ew AUkl Bkl FER ERE
Holz| ¢gket,

FEONZHAR] (22~ 82:80) o) fKHERES o= Bk

Kitgo] (&, P F BEokioz el ot £&
118.75g, 121.82g ¥ 123.57g 0.2 i®hnsh= A
oot Il HiathYQl AR BEsA &%
o},

ole} 72 #R+ lysine o] BRFFol= FIRHENRE
o] skl AFEMEe] KT ¥k Austic 3 Scott
(1975) 9 #ihole HHEZ HRJor], obv|x@ K
il A ERFHEIRE ] WY RHS EiEs giE
o] dkito|} EkigRc KTFE 7] wEal Ao
Bls, EkiEe] BHREe] PkERC £4 we
AL BIEEEE Qlalel 2uA Alolxlol 1Eul AR
Zho] olal7] wiital Aoz Eiiec)

w3t SRS SRUEEEC] AP Ak
Hioll Hesle] wWolzl K-S EIpFEAe HEHARl
BREE 22 FEe) #FESU7) wdoln, o
213 #Re REAEY) RS GRS B
o= Keshavarz 9+ Fuller (1980) 9] #s5et & —
Beahe kiRt

5. EERSE

HEHHT oln| g fiarkie] =l FRHTDRE
< Table 7|4 3= ujo} 22}, 22~ 42k EIR
ViAol e obu| B dukigold 2 49302 s sk
i {Ekigol A 2.6098 BEESHAl Hokowl Ekio|
AE 2.5443A FEFRC) HES) ARl eI
211 (P<0.01), {Ek¥#Es Bk = dk#s &

Table 6. Effect of different methionine and lysine levels in 15% iso-protein diet on daily feed

intake
Methionine levels(%)
Laying 0.30 0.32 0.35
periods Lysine levels (%)
0.58 0.64 ©0.70
g/day
22~42 weeks 122.69+1.72° 125.87+0.86* 126.84+1.68°
42~62 110.94+1.83® 113.12+0.76 114.81+0.84
62~82 123.50x2.00° 127.65+0.142° 130.53%+1.63°
22~82 118.75%+1.712 121.82+0.42" 123.57+1.16®

* Meanzstandard error

**ab ° Values with different superscript in the same row differ significantly (P<0.05).
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Table 7. Effect of different methionine and

lysine levels in 15% iso-protein diet on feed

conversion
Methionine levels (%)
Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
22~42 weeks 2.609+0.012* 2.493£0.013¢8 2.544+0.0268
42~62 2.490+0.066* 2.249+0.020° 2.279+0.031®
62~82 2.874+0.1382 2.698+0.054* 2.735+0.101®
22~82 2.636+0.052 2.459+0.017° 2.498+0.039°

* Meanztstandard error

**ab and B Values with different superscript in the same row differ significantly(a,b;

P<0.01).

¥Rl HEE7) BEEA Buct.

42~ 628852 IRl E {Eokige] 2.40990 tt
stod ki o) #Ak#EL K& 2.2499% 2.2795 4 BR
oA WEHE HERGew A4 el mEel

ko] LEHF U (P<0.01), rk#es dkie
Rlelle ARt == dgkot

62~ 8285 0) AEINKHRlE olu) B, Y &
skitgoll 4} &% 2.874, 2.698 H 2.73584] Aaskitke]]
A 7hg e RS Holont EERMel #E) B
B2 EEsAl wut.

22~ 82 Hkbe] IR FRIERELS oleo|:E
fEokioll Al 2.6360 2 7h Eokm ko)A 2.
4592 7P Highon] EpkiolAE 2.49824 pRFEM
of HEtHIQ) FEMEel FESU o (P<0.05), #K
7 KRl BRG] RS Wola| wokch,

LI Ee] #ftollA ou| g dhjkifoll Hidle] (ke
o)A EPEERELEC] Sl 5T fRRER
o] & 712 A} JREo] BEESA wolal A
o REEE #Roln, kMol Hdled ool FE
< E9l Eokioll A fRERERe] ot T AL &
BREclE ZR7 dlot fkiEREe] <7 Emmu
7] el Aoz B,

ol2{jl #HREZ Pol FHFESREMENAE meth-
ionine 0.32%%} lysine 0.64%7} AIpgafele) 7}
A BET otlxEE kil RAew gilrsin, olet

P<0.05:A,B:

e HERE  NRC(984) = AEC(1987)9
methionine % lysine BRE& & —¥sks #HRA
o}

b. RNERFE

fal¥re]l methionine % lysine /k#o] FBERERT o
o] BB mAE P Table 8ollH 2
ule} Zro| FEIRMIMA (22~ 42:EEp) o= ofu| B Kk
#o| 97.92%, KL 100%, BKEL 96.88%
2A M —wFd fEmelt Hiathel AEES
Holz| kgt

IR (42~ 62:885) 2] MBETFL olv|nE
K, B F Bkl &% 98.96%, 98.96%
97.82% %A ZR7L elglony, EIKREA(62~828
i) ol REBERE 4] oln]xlk K, b W EkE
ol &% 100%, 98.96% 2l 98.96% 241 pEEEHY
HiEthIe)l ARES BojA) Yateh,

FEORZHAR (22~ 82El5) o RESETEL olul By
Hok#eolA 97.92% 2 M w3z, {Ek#elMde
96.87%31 o Bkl E 93.75%2 7t whoko
v}, M HiEteyel FEMES e A okt

Libe] #RolA FEEE Udoy oln| B &k
#o) pE8TrARo] dhkitkol] tpdle] ik W AR
Hk#ES ofn| ko] ol A o] FojR kARl K
[ Bk methionine 9] &fol 2ojs] g4 whe



Aoz BH=l=, o]} e #HFE Okumura <}
Yamaguchi (1980) 7} AGEAES FHEAERSZ
+ HEBY 10%9) flklol] 13fE B— olu| xS
& 3% TMste] 8~ 18Ekbe] HfEal 2 8FE #
%3AY, Edmonds$ Baker(1987)7} S-k
TS BEE I MEAE 23%2 ko] 10Me] o}
o) js B& 4% Tste] B olu] B AR
game AT R O2E Rl dEmeR
methionine 3 phenylalanine ¢ &REEE7} b3
Acka g Pk B BRAC

1. DRSS MW E

@RS S5to] Jepbd HEafkle SEZAA
72 Table %4 2= ule} 7o},

oln| - HokiE, ks = Ekitol el EHF
S &% 76.29%, 75.55% H 75.04%A2,
EOE FAEL &% 65.63%, 62.41% = 63.
19%Qow, MIRHRIBEES && 52.88%, 53.03%
% 53.17%%ch. Kb FlAEZe &% 84.
77%, 84.44% 3 84.04%°™, #oluizle] FifE
L &% 80.99%, 78.52% 4 79.53%% vElste

Table 8. Effect of different methionine and lysine levels in 15% iso-protein diet on the viability of

brown layer

Methionine levels (%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
22~ 42 weeks 97.92+1.20 100.00+0.00 96.88+1.99
42~62 98.96+1.04 98.96+1.04 97.82+1.26
62~82 100.00£0.00 98.96+1.04 98.96+1.04
22~82 96.87+1.04 97.92+1.20 93.75+2.08

* Meanzstandard error

**There was no significant difference among treatments.

Table 9. Effect of different methionine and lysine levels in 15% iso-protein diet on the nutrient

utilizability of experimental diets I

Methionine levels{(%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
%
Dry matter 76.29+1.64 75.55+0.86 75.04%2.56
Crude protein 65.63+2.60 62.41+3.26 63.19+2.61
Ether extract 52.88+6.40 53.03+4.61 53.17+9.76
Carbohydrate 84.77+1.01 84.44+0.66 84.04+1.61
Energy 80.99+1.31 78.52+1.03 79.53+2.40

* Mean=tstandard error

**There was no significant difference among treatments.



o gl #iEtaye] AR FESRA Wkt

o2} Zo| HABpfapklel By, MEGHE, HIED, K
Kitdn o Keelvixie) FlRpEse] ZRF gixddd 72
H]Z gklP el methionine # lysine & it <}
5 HEAE K-S 15%E 31 st Rl
vz, 2 9 R %] o 8RR a8s F—
A 31d7] Wil o2 B

8. R0 3 PERRRERS EINE

RS T B & sudY BN £R
2 ;iksle] EfEAS B RS Table 1000
A B ule} 7ok,

EruArol e AEONEEe] MEL ol xE K
i Bk o Ekiold &% 2,199.20g, 1,943.
60g 3 2,378.00g o 24 {Ekies} mkige] H8Fo
Hokigucl 2AglEd], ole} 22 BHRE oln|:M
sokitgol] thale] (ki EEHBIEC] thel] EESpAE
olv} BREC] EEES BAElE, Bk EIIEC]
Heah EREHEERE ] Wetr] Wl Ao2 BkH.

EHES olu| =@ K, & 3 Bkl &% 1,
379.60g, 1,267.20g % 1,524.00g 224 AHE
2 s 23vt.

Table 10. Effect of different methionine and lysine levels in 15%

fErEREEs BHEES olvl B K o mokigd] 112.
80g # 113.20gol ltedtel olm|:-E skifoll=
62.00g o241 1HE st

BEL ofn| Bt K, B W FkielA £& 62.
66%, 65.15% L 64.06%% vehtom, HEHU
ZRE opAE dukike] EigE] {fukielt &
kel EfFgRc 52 L MRS Bikel A
7l Wil ez Easo

olol B (K, B ol kol ERsEC] At fE
VEREs BHEES &4& 8.32%, 4.90% W 7.41%2%
uebstond, AfgEol ofdt AR BEES &%
5.17%. 3.19% = 4.75%2A HkiEe] RS
Ehazo] (ks Bk ot B2 (e Boloat
BatEIR) AR PesiAl w3t

9. IR 3 E|R

RS Rl 8LEMbo) BEEE £ 204 B
S ERE HEsl] I o SRS AEY BE
+ Table 11904 ¥ ulo} 7br},

£80p0] %ol EHEo 2 BHE Fles o AR
= Bl IpEEEE s olv| @ ki 2.98kg/
cm?, HK#ES 3.20kg/cm? B3 Bk 3,08

iso-protein diet on the

eviscerated yield and abdominal fat accumulation of brown layer

Methionine levels(%)

0.30 0.32 0.35
Items Lysine levels (%)
0.58 0.64 0.70

Body weight (g)
Eviscerated weight
(g)

Abdominal fat(g)
Eviscerated weight/
Body weight (%)
Abdominal fat/Evis-
cerated weight (%)
Abdominal fat/Body
weight (%)

2199.201+49.48
1379.60£50.50
112.80+18.45

62.66x 0.90
8.32+ 1.49

5.17+ 0.89

1943.60+£30.17
1267.20+37.37
62.00+ 5.73

65.15+ 0.97
4.90+ 0.46

3.19%+ 0.29

2378.00+69.81
1524.00£51.26
113.20+20.28
64.06x 0.46

7.41%£ 1.30

4.75+ 0.83

* Meanz*standard error

**There was no significant difference among treatments.
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kg/cm?2 vielwtowi, f89R) FREEMIE BiESt BP
BEEE ol K, b ¥ Fkield %% 362
33u, 376.25u % 361.25x o2 JEpgtam, JEEe]
$13) PPskE S HAES olvl:Ek K, & o Ekigo)
A &B& 10.67%, 10.57% 2 10.65%% ViER} &
ol -3 el v} Fiatinel FEE7T alsict.

o)} Zo| PpEREE, IRVERE % PRZkizR %o
IR ZR5 g™ A2 gARbhe] methionine

3} lysine o] A PekE Aol AR el FR

< £% 3.40%S} 0.32% = FE—3HA 3k7] Al
Aoz Byt
Hiflol 4 4885R REE % WEd Haugh unit+=

ohu| B K, b 3 Ekield &£ 72.58, 77.00
o 73,9004 rukio] {Eokites) pakigel] ¢dled

% B Rl et HEthRl AR FESA
oFaxct.
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FIERER K] 81iEMol] BEYE 16fEe £55%

Table 11. Effect of different methionine and lysine levels in 159 iso-protein diet on the egg shell

quality and haugh unit

Methionine levels(%)

0.30 0.32 0.35
Items Lysine levels(%)
0.58 0.64 0.70
Egg weight (g) 66.35+1.18 66.53+1.64 65.80+ 1.27
Shell breaking strength 2.98+0.10 3.20+0.21 3.08+ 0.11
(kg/cm?)
Shell thickness (x) 362.33+5.40 376.25+8.13 361.25+15.21
Shell weight (g) 7.08+1.28 7.03+0.18 7.03+ 0.57
Shell weight/Egg 10.67+1.79 10.57+0.27 10,65+ 0.70
weight (%)
Haugh unit 72.58+4.07 77 00+2.31 73.90+ 2.35

* Meanz*standard error

**There was no significant difference among treatments.

Table 12. Effect of different methionine and lysine levels in 15% iso-protein diet on the chemical

composition of egg content

Methionine levels (%)

Chemical 0.30 0.32 0.35
composition Lysine levels(%)
0.58 0.64 0.70
%
Moisture 75.641+0.38 75.01+0.28 75.261+0.22
Crude protein 11.35%+0.16 11.74+0.22 11.67+0.10
Ether extract 9.31+0.17 9.02+0.35 9.20%0.25
Crude ash 0.93%£0.01 0.951+0.02 0.95%0.02

* Meanz+standard error

**There was no significant difference among treatments.
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Table 13. Effect of different methionine and lysine levels in 15% iso-protein diet on the amino

acid composition of egg content

Methionine levels (%)

0.30 0.32 0.35
Amino acid Lysine levels(%)
0.58 0.64 0.70
%
Cystine 0.275+0.014 0.251+0.031 0.298+0.008
Methionine 0.418+0.022 0.381+0.043 0.454+0.025
Aspartate 1.124%=0.035 1.17740.045 1.100+0.080
Threonine 0.550+0.014 0.573+0.025 0.552+0.030
Serine 0.835+0.020 0.882+0.033 0.826+0.055
Glutamate 1.509+0.043 1.570+0.064 1.508+0.086
Glycine 0.376x0.008 0.389£0.016 0.363+0.025
Alanine 0.645+0.017 0.671£0.027 0.622+0.043
Valine 0.792+0.051 0.817£0.041 0.835x0.047
Isoleucine 0.567+0.017 0.592+0.024 0.540%0.043
Leucine 0.973+£0.025 1.014+0.034 0.850+0.151
Tyrosine 0.491£0.014 0.507+0.019 0.478+0.035
Phenylalanine 0.614%+0.018 0.629+0.022 0.593+0.041
Lysine 0.813+0.020 0.844+0.028 0.816+0.045
Histidine 0.314+0.076 0.284+0.029 0.249+0.013
Arginine 0.720+0.018 0.757+0.027 0.712+0.055
Proline 0.414+0.011 0.435+0.016 0.406+0.026

* Meanztstandard error

**There was no significant difference among treatments.
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Table 14. Effect of different methionine and lysine levels in 15% iso-protein diet on the feed cost

per kilogram egg mass

Methionine levels (%)

Laying 0.30 0.32 0.35
periods Lysine levels(%)
0.58 0.64 0.70
won
22~42 weeks 376.09+ 2.54° 361.58+1.92° 373.43+ 3.88°
42~62 358.99+ 9.47° 326.16£2.90° 334.63+ 4.59°
62~82 414.40%19.98 391.27+7.78 401.461£14.77*
22~82 379.99+ 7.48° 356.68x£2.41° 366.71x 5.75°

* Mean *standard error

**2b  Values with different superscript in the same row differ significantly (P<0.05).
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