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yhmsAnwinavesnsldgnienmsidsedu ndamulivszlevilduaznsuiuaunad
nsmewiludevinisansedulusiu Minaseanssonmmslinandn sdUsEnaULazALA M
9vosldlddlinandaldiudendiinia 119unun1smAaoILUY 2x2x3 factorial in CRD
Usgnaumenasaulduselonild 2 sedu (2,800; muau wag 2,900 Auaasisenlansue1mis)
wazdndiunsneziiluladudeunlsletudesld 2 sedu (0.75:0.68) ;a7uAN War 0.85:0.77
Wesidud) wazszaulusfusiuunnaiaiu 3 sgau lown 15,16 wagl7 Wesidud (auew) v
n1sveaes Wuszezian 16 dUai Tdwilaleneassaneiug 891u1al (Isa Brown) 81y 28
Fawisiuan 540 2 wlamsneaasseanidu 12 nguvaass (treatments) nauag 5 919a 9
f YINNSANYY ausIanIn N1SlnanEn 9AUTENOU AMNITMNANEALY KATANNINYINTBIUY
Inld wisnismeaeseendu 4 939 9 Msveaetaz 4dUAY NKANISNERABY WU N1SHRY
seiu naenulduselondla wazsedulusiusinlugasenms ladlddnalunisdigdsuuss
aussanmiazasdUsznevldvedlily egnlsimuainranisaassnuinsiindndiuszning
nsnogiiluladusrowmlslefiugosléain 0.75:0.68 wWesidud wutudu 0.85: 0.7 wWeddus
ansnUulssaussnamnslinandalvlusuves dniinle wnald Usedndaimnsudou
ownadu dwiinlddiu (P<0.05) uarannsauiulssesdusznaulrlusuresesiduslyon
299u(P<0.05) uanandanuanisAnymuin mafinsedundsnuldusslondld uagsedy
Tusiulugasemnshildtinalunisusuganunwvemananly egslsfinunsifiussiudadou
199 nneriiluladusaiunlsleliugeslatuwildulunsvisuivussaunmeewananlylugy
vosiminliwazvofidudlinn uenandainuanisnaassmuiinadiusefunden 14
Uselevillauagseavlulusiusiulugnsomsliledl nalunisusuussesdusenauennuas
aunmidontnen sgslsfinunniuseduindiuresnsnerilululaduseumlslofuléain
0.75: 0.68 Wafldust sy 0.85 :0.77 wWesidud fuunlihlumstieuuussesdusznevsn
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Abstract

An experiment was conducted to determine the influence of dietary
metabolizable energy and balance essential amino acids with reduced crude protein
levels on egg production performances, egg composition and egg quality of brown laying
hens. The experiment was designed as a 2x2x3 factorial arrangement with 2 dietary
energy levels (2,800; control and 2,900 kcal of ME/kg ) and 2 levels of digestible lysine —
methionine ratio (0.75:0.68;control and 0.85:0.77%) and also with 3 levels of crude
protein levels (15, 16 and 17 ;control; %). This experiment lasted 16 wks. Isa Brown hens
(n=540) in 28 weeks of age were randomly divided into 12 treatments (5 replicates of 45
hens per treatment). Performances and egg composition were evaluated in 28-d intervals
from the 28 to 45 weeks of age. The results shown that increasing dietary metabolizable
energy and crude protein levels did not improve performances and egg composition.
However, increased digestible lysine- methionine ratio from 0.75:0.68% to 0.85:0.77%
improved (P<0.05) egg production in term of egg weight, egg mass and feed conversion
ratio also with improved (P<0.05) egg composition in term of albumen percent. The
results shown that increasing dietary metabolizable energy and crude protein levels did
not improve egg quality. However, increased digestible lysine-methionine ratio from
0.75:0.68% to 0.85:0.77% tended to improve egg quality in term of egg weight and
albumen percentage. Increasing dietary metabolizable energy and crude protein levels
did not improve carcass composition and breast meat quality. However, increased
digestible lysine-methionine ratio form 0.75:0.68% to 0.85:0.77% tended to improve

breast meat percent and tented to reduce abdominal fat pad.

Keyword: metabolizable energy, crude protein, digestible lysine-methionine ratio,

performance, egg composition
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Table 1 Ingredient and nutrient content of the experimental diets

Table 2 Effect of metabolizable energy, crude protein and balance
essential amino acids on production performances and egg
composition of brown laying hens

Table 3 Effect of metabolizable energy, crude protein and balance
essential amino acids on egg quality of brown laying hens

Table 4 Effect of metabolizable energy, crude protein and balance
essential amino acids on carcass composition and meat quality of

brown laying hens
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1.1 anudAyuasnuvasdeynn

Tunmsuandn Unduyueemsdadusunundnunnt 70 Wesifudvesiunuiamug
Tuvazifenfunisussnougnsemsdnitinguszasdiiiedoanislvdnilasulnauzsinan 1y
sy nsnexily wagndsonldusslovdlsdadulavusid dyuazfudumund nlunisun
Fnidnlasudununudesnis (Stark et al, 2009) agnslsfnuamamislavugluingui
TiSudrunailugnsormsdnidnyuiisldlilnedanlg (basal diets) dud 41lwa waznin
fvdesiulpgiamedninndadinsliduosduseneundnlugnsoimsdniln wuin mades
16 (digestibility) veslusauldaiunsadesldfanun weiilesanilesdusznovundiu
TnsanglusiufioglusUansusenouidedoufaidoslumaiuomsvesdninliausades
17 (indigestible complex proteins)

Fefuluttaudsldinmsfnuidenuuamdunsuidgmfsnaniaonisldosdanug
AulnTUAEASERIUN INIIBUNANISANYIVY Lesson wag Summers (1997) uag Sohail
et al,, (2003) Bsleimronuinsifinsesundsnldusslonllalugasomslalydaarilyul
19 Wnandnldgunniuegislsimumaiussdundsnilugasomsdeudinarinliulaldfu
gnsanas faudsdsarliusinaesomseiinun Wy Ysunalusiulneansdndin
sevinansneziluviindnduigosldidn iUnlasuiluuimanlifomeddldunnsnezdlumm
IsTofluuarladuiifinanarovmauazdmiinly osinnsneziluwmlslofunarladuiinase
L‘Ua'mumLLauumuﬂsuaqisusm (albumen percentage and albumen weight) muumsmmlﬂ
l§sunsnesiludnanliifisamesionnudesnsisdeunzdmanssnusoruiauasinniinges
wandnly Fefuiiedunumaiullililuszesivinevesnslinandndaussaninnisliua
WAAMABAIUALNINTBIHAHARTVINzANTianLAY LA SUNaRDULTUTR Fedunsusussduau
duduvedarugluewns Fadumsuuisssiuremdanulivsslesdldnuidnduseming
nsneriilunduduidesladaldunnsnesilunmlsletunazladuiwazanyimalusiulugns
pnsunsunumanislunsisfufiaussaninmslinasdenuiinuamuessande
voslnlduazdudunstisuuusanssoawnsiaiyivlawadaduisnmilsdunsdsan
AUYUNNINERLUAIUIIANEIMTERT (Novak et al., 2004; Wu et al., 2005a,b)

Tunmsidedlliidsnsdluiagtunuidunundninnnd 70 Wedduduasnaidesld
T duA191m15807 (LessonagSummers,1997) ﬁqﬁ?u‘luﬁwﬁu%ﬂﬁﬁmiﬁﬂwnﬁamummq
TumsunludamdinanlaenisldesannuinulavuemansdniUnlaganizlusunisleisnig
lunsususgruanutuduvasnunminsugliue1ms (dietary nutrient density)

9MNHANTIANYIY8S Colvara et al,(2002) Fald@nuwinavesnisldermsifisz sy
W ULANAISFUR UL 2700, 2800, 2900 war 3000 AlawpasssenlaniueInisisinane
aussanmnslinandnvesialy annnamsanwnuimsiusedundsanliusslondlalugns
gmsiinailaluAvemsanawiduudlduilinandnly (hen-day esg production) L



avTuNaNIAnuIRINa1IARRdDITUTIBLNTSANYITBS Lesson WA Summers (1997) way
Saffa et al., (2008) @dldeuimaiussdundsnildvsslonddluomslilalfgdudag
yhlisnamandnlifugeduuenainiainmenunansinuves Zarate et al,, (2003) wut
mafiwsgsundsnulivselonildlugasomsveslilidslasdndngudramnsaildlnonns
wiuluiulugnsemsusnainaziinalunisifinuununisinandnldudadsiidruioLi
anunmrandnltluiuauduesdlduadididuiulneanediteldltvanadn seilidesana
Tuldunsiifinnudinnntosifisslngontuogifusunmuansd (pigment) dogluingAuoims
dnidaldunansuszneulungu carotenoids daduasuseneuiiazanelddluluiu(fat soluble
carotenoids) fatunisiiinssdundsmildusslenildlugnsomsligadulneninadulodiy
uennaziiduthoiiuuiinanandnlind Suldwthofinamunmuemananltlusudvedls
usliTAdTUlE egndlsfinnunnfiussdundsamildusslovdldlugsemsligeduiinasili
IldAuemsanas Wu et al, (2007) fadunsuiussdulnauglugasermslililasnisusu
nzsedundnulduselosildwiifiesogruiolaglildfiansaidlavuzsfindug
Usznouse lassandailedenisiintsunanandnlidendinansenudeanssaninuaz
Aunmvestandslvlusudug fewuiu Inslewznsaexiluiisndu dsldun nsneviiluam
Islotlunarladuluguvasnsnosiilufidos]sl (digestible amino acid) FagusignuHanIsANY
P84 Mendonca ag Lima (1990); Koelkebeck et al., (1991); Penz l.ay Jensen (1991) uag
Safaa et al., (2008) @slFs1891uin1suivansedunsnoziluamlslofufianun (total
methionine levels) 910 0.36 aande 0.31 Wosidua qummmiﬁmaﬁﬂﬁﬁfmﬁﬂlszi (egg
weight) wagsuiunasldvuialvg (extra large ege numbers) fU3uaanasanNansenui
Ainduannnsuiussduamududuredavuzeialasdandudifiesedadolngldldfarsan
feszdunnuduturedavugdussedeudimanssnudeaussanmuazann Muananvosln
19 fedudelildldfianssnamnislinandnlinaoniunmnmuomandnldiin Tasiameanu
#oanisnsnezilurdadududslduniumlsletduuazladuidesls agralsAnulutiagiud
aufirndilugunts@nuiludes “the ideal protein concept” %aLﬁumsﬁwmmgmmmi
dnilagludnilasularuzsng 9 ATUAIUAINAIINADINITLABLANIZNITRANTUIAIILADINTS
nsmoeilurilafisndy (essential amino acid requirement) tnsAniduodidudniudndsu
arwdesnmaninoiluladuvesdniUnedadulusnsfatuifienudndmsiums dnw
Frunsdenldvasninesilu(digestible amino acid) fetiulutlagtudsldiuuanudalunis
Usgnaugmsonnsdninsuimnzienlneamsdn iUndaasugia wu lansensuazlilalaenis
Tiaudrdylidnlasueinuasuiuiavesnsaesilulusindniuiidesls (digestible
essential amino acid) TATUAIUAINAIINABINITUINNT1AE T AIIUAIAYAUAIIUADINIT
TUsius7u (crude protein) Waiin1sldudnnisiananuenandlidnlasulasusfiddads
un nsnesdlufisududadusunundniiddylunistedniug Sufunsdieaduayuls
dniuamsdnenwlunsliinandnldorasuiinuiugnssuifogluvasiieriunsseneugns
mnsdniUnlaenisEavunannisnisdeslivesnsnesiiluwnunisiiansanalusfiusinaunse
Fredostudgmnsidaslasulusfumniuanu desniseheandusiaiemsdniwazd



Prwaniymnsvanidesvondsainiidnitnluyalusivesansusznevlulnnaudadums
sziwamﬂzwmamwﬁLﬁmﬁuﬁiaaﬂwwLumé’aué’ul,ﬁaaﬁ]'mmil,?:mﬁmi (Farrell et al.,1999;
Jiang, 2009)
Tuvazifsriuludagiuianuansalumsadnnsaesiluviafidndusynthetic
essential amino acids) 1llun1suseneugnsemsiuegeunIvans wunsnesiiludunsien
L-lysine, DL-methionine,L-threonine WaglL-tryptophan (Jiang,2009) ﬁ'&ﬂfﬁmiwa’mmmqﬁa
(2529) way Jiang (2009) wuimseesldvosnsnesiluduasisivariaansgesldiiou 100
Wosidud Fafumsliunmnudalumsdsenougasemslasnsfinsanmsdesfuesnsnes
unagldnannis “the ideal protein concept” Lmuﬁmiﬂizﬂauqmmmﬂmamaﬁfmmn
sumulUshusuuazsziunsnesdluimunttotal amino acidsisaunsavildasninunnTuuay
NIIBMURaNISANEIRInaInUIEnaiTlEER Wnannsalduseleniannsnesiluiidy
dunanlugnsonsluguresnsnesilufiesldisyavsnmnnatu fdulsannsndioan
Usiauasuszneululasiauiidnidnduesninvesyalexcretallfgeds 40 1Wosidudiilo
L‘U%‘EJ‘ULﬁ&l‘ufT‘Uﬂﬂi‘Uizﬂa“uQﬁl’im‘w’lﬂm‘Hﬂ’l’iﬁf\]’lim’ligﬁUIU’ian’mLLaﬁ%ﬁUﬂiﬂazﬁIuﬁgﬂwuﬂ
ffluemns(Farrell et al., 1999; Jiang, 2009)
oglsAimulutiagtunmsfnwinaveanislignsemsiisinnsdualagnisfiansani
Annsgealivesnsnezdlulunisusznevansensdnitndsdiliundnlaediulvgudivzdu
msfnelulinsens Fudusieaunanisineives Farrell et al.(1999) Falds1eauiinisld
gnsonsiidunalaenslirnsgoslsvensnesiluviandnduunuiinisionsandlusiu
suuarAnsneriluriaswduimunaunsariililinsenedaussanmmsadyivlaituas
Falimanauuwnu (economic benefit) Afind1 nan1sfnuifinanaenndesius1eaIuNa
nsAnwIves Raharjo wag Farrell (1984) Aildsanuinnsldgnsonslnenisiiansandinig
govldvasnsneziludnarililinsensdidnadevenimdndiuuarsnsnisidasuemady
iRty ednlsimumadindassudnuniudeanivemnsdn iildidud unaulae
dulnajfinaniwaeudiesi (poor quality ingredients) 1y nniwdnihe nnudauidy uas
nnuzwdndsdimnnstesldvesiaruy (nutrient digestibility) Aoudnesuenanniainsieau
NAN13ANYITBY Jiang (2009) Aslddnwmavesnislignsemsitinsnesiluviadniuiigesls
Tusziugdlunisdiedlinssnanuimsldonsifsssunsnesiluladuiidenldlussduiigeing
ilronsinisiaseiule (growth rate) Uszdnsninnslae1nis (feed efficiency) a94lA
ﬂizmﬁﬁﬁuuﬁzé’fqﬁwaﬁﬂﬁmaﬁﬂiqw% (gross profits) Qﬂﬂ'ﬁﬂmﬂﬁqmmmiﬁﬂ%Wimﬂ'ﬂﬂiﬁu
MuuarsrdunInesiluimuesuiadeisuifisuiunslignsomsidviiunsnosilula
Fuiigesldluseiuimnitanudosnisiivueinls
uaﬂmﬂﬁfﬁqwmwmuwamsﬁﬂmmsamzé{uLU@%L%umTUiauiamluqmimmﬂmaﬁﬁ
nsasunsnesiluduasizilinsuauaudesnisiiinaneaussaninnisasgiulneas
ANNYDINANER FUYUNANITANYIVEY Han et al,, (1992) %dléfﬁﬂmmaﬁuaqmﬂ%qmmmiﬁ
fisziulusiusiu 16 Wesuduazinisuiusedunsnesiluiisnlu dslduinsnozdluladu
wnlsletiu vislotiu 01538 wazduliasumuaudsInisvasinnseznsluszes 3-6 dUni



nwansanwnuIlnnsenadlaussanmnsisyivlauasivesidudluiulutesisdnalfes
(P>0.05) WawlFeuiisuriumsldgnsesiisiseiulusiusan 20 Wesiduduazinisuiu
szautanznInoziluladuliiiioanedaniudosnisiiesog19fied Han1IANEIRINET"
A0AAABRINUIIIUNANTSAN®IUBY Costa et al.,(2008) %ﬂﬁﬁﬂmNasuaqmﬂ%’qmmmsm%
nann1sUsEnaulnenslananns ideal protein concept L‘U%&J‘ULﬁauﬁmflﬂsﬁqmmmim%’
pdnmsdmnlasdmunseiulusiusanaazd funsnozilusuduitmuanuinisliang
91m15lugUvenisldan digestible essential amino acid lngivnsantilinsenalasulnyug
ai"]Lﬂu%ﬁmguﬂmumumméfaamﬂmahjﬁmumzﬁuiﬂiauiwﬁwqmﬁé’mwmm%zg@uimLLaz
Adnsnslasuemsiludmilniianiinsldndnnsinuassiulusiiusiunay fnue
Usinuarudesnisnaesilufisnilusunsnesilufiomun
Huimsuihlunsdeddliginmsilutagiuuenanagionsandsuanienanm
yomandnltudiUsinaviesuunandnlufidutadevdefiiauddysonnunnudisaves
nsfuiugsianindsslaly (Lesson uaz Summers, 1997) fatfunuamslunisusudgelalaly
Tinandadiusunanisiinandeliiutunuidauawledftulnenislduumiedulagy
mansiaduisnmanddunsudlaligmdngn seiidemnomsdaudunundnlunisdes
lﬁlﬁsauﬁgﬂé’mimﬁwgﬁaLﬁaunﬂ%ﬁm WH97N5189URANSANYIe Colvara et al.,(2002)
wuirsgdundsnulivsslevildnadoaussanmnislinandnvedlililngomnsifindsnuld
Uselomildgeiinariliudldldlinandelianniu venaindanssnunanisfingives Zarate
et al.,(2003) WudwmsLﬁuwé’wwuiugmimmﬂﬁlﬂﬂﬂstiLa%mlmﬂuuaﬂmﬂﬁwa‘lumiﬁwLﬁm
Usinamananltudadafdnlunstefiurnuduredliundiduiuseiidenndliuns
faudunntosudlvugentuegiuansaiiflegluingiueimsdng audans carotenoids &
Juansusynevitazaneldalulutu(fat soluble carotenoids)fatunisifiuseiundasuld
Uselomildlugnsomsligaluuonaniinalunisteduuuamandnldligaduwddadidan
Prorfivgunnliduanuduvesdliundifidigedu
asmiiﬁm:umﬁLﬁuizé’uwé’qawuiuQMiawwwsﬁmaﬁﬂﬁ’lﬁlﬂiﬁummiaﬂaﬂ (Safaa, et
al.,2008) é’fﬂﬁ?uﬂWiﬂ%’mzﬁu‘lmuﬂuqmmmﬂmEJmiﬂ%’uLQW'}mzé’uwé’amﬂ%ﬂiﬂmﬁlé‘lu
grsemnaifivsenafenlnglildfansanidasuzaindus Uszneusmelasgmisanznisiiy
Uiinaumandnligendiwansgnude aussanmuazaunmveinandslilusudusmeiuiy
FUTUTIBNURANITANIVEIWU et al,,(2005a,b) WuTlovimaifiusefundamildusslov
lﬁlugmmmﬂﬁqaﬁﬁuhalﬂlﬁﬁ%ﬂimﬂmuzﬁuq goufinairlilalelasulnsueidday gy
WWsiulasamensneriiluiisnluiidesls wu umlslefuuarladu duiinasevunuazdimin
vald egslsimuiitolilldanunsatiasomsiinavadsnulivsslenilduaznsnosd
Twrlasnduiigeslalulduslendldorasuiifuwamaicldudnsnosilufisndudansed
i nsnoriluwvlslefiuuarladuliadunavanssduiefiduilusiunalugnsewnsas an
mamiﬁﬂmwudWamsamwmiw%m@uimLLaz@mmwmmaqldmsmﬁﬁu (P<0.05) iile
Wisuisuriunguauauiiliildfinsmerilufidnduifssfue fidudlusfusumudinugii
vosuAnaneiugld fafuanmanisinydinandrsiuuundslunnaiunsnesilufisnu



dupsgsiy nsneriilumlsleliukazladuiayldndnnisusenevansenmslaenisiia 15an
nsnesillugaslan unanns ideal protein concept wagyinsanseaulusiulugnsennisas
Fadunmaislunstisuiuussanssannnslinandavediily Sslutlatuldfinisiuat
wazaunsonanTmnglaliiganisdn (Zhang et al.,2005) wildiludrunanluansomisinle
Tngynsiiinszdundsnulivsslovilduazsuivaunaduosnsnesilurindniufideslsds
thazifumanislumsandunuaemsnasnuanuaniigseannzindeyiinaiiesain
gaamnssunsnandalasanzmmanlalilaeidsaahlililidaussanwnslinandnuas
AN NYDINANANTIA
nsfnwuaganiumuideluadeiidunisAnuimavomdsnuliusslonilduaznis
Usuaunavesnsneiiluilevhnsanseiulusiulugnsemsiinaseanssanmnslvinanan
asfUsznauuazamnwldvaslaliilvinandnlddenlsdinanaeniunaneuunuainnis
waslusuduyuAte e UIaNandnluilloIsuliisuiunig Mgnsemnsildfueg
TngiluluthgtuifinsaludvemdsnulivsslewildilsfunutaseiauazUsnaves
nimozdluriafisndufififmunduonainaeddudislunisifiuanssnninnislinande
ABAIUATININUALNITTIBARAUNLAIDIMTIUNIHERRE ETidulun1590anAN 12T
Antuseannendenduduieaninmsddesvesdsandidn ffifasusenoululasiau 7
dndlasuanniiuanudesnisluguvesveudeaindmin
nan1sAnunsTdemsiindenuldusslenildmefuuazdadiuveninesilulady
waziunlslofluiigesldfisatunagsiinisanseduiesidudlusivlugnsemsiinasie
AUSINAMAMANHANARBIAUTENOUYBINANAR Az sAUsEne U neslAlI T uTulLINIg
nildlunmsdouttymilugusunuaremnsissnndunmslfomsivsznauiulasnisuiu
sedundeiliusslonilfuavanlushuasmuidinsusuaunadvomnsnosiluriadsniuiies
16 Galéun nsmerdiluladu wmlsletu v3letlu wasvsulnmuunuiinisduingnsemslag
nsfaunsziulUsiusazszdunsnesiluvionun sduenanasfunmsussndadunuy
Aro1aiilesainaisermsussinnmdsiuuaglusiudulavuzndnlugasemisuazndu
mimmsﬁﬁﬁmqﬂLﬁaL‘LJ‘%EJULﬁauﬁumimmiﬂizmmﬁuﬂ YULLALINUNITITUUINIIAT
W91584717A1 “Ileal Digestible Amino Acid” 39uAUN1FLELUINIS “Ideal Protein Concept”
NALNUNTTRANTTAT “Minimum Crude Protein Levels” wage1 “Total Amino Acids” (lu
nstelvidnfannsaihaurvednruglasiomzansemsUssanlusiudsdnduasuszney
TulssiaululdussTondldegrasuiideiuiafdnlunsefivaussonwnisliunandnuas
AN veINaRARlFRTuINAn A MY s U TTNTRsER T Unat e RuETNaN1 A commerdial
strains) wiuldldaneitusmanisfiideudestusglutiag iy
Usgmsddydadudnuuinanislunisdisannansenuduuan1izneduwindoud
AntudlesnnisuanUdesveadelugvesansdsenoululasaudsldudlusiusmidndlds
wnfueufsINsesnniya Jutunistisdnulaediusinlunisdisdusneaniiswindon
Tutinuivhgsiasmunsnandn itn dmiunanuideildiuamnsailumounsuazaeneng
inwnsnsfiasdnlasamnnnadidodiliuaslinsems Sadudnimvshadniifendsetiy
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swmﬂmmiuamuumiﬂﬂwmmmiLﬂﬂmiLiaumiaaﬂummam’;ma danAnansiavdany
wnd SIanIEUNIeswn ST esfunnsdaasumsidedniin Wy nsuuAdnd nu
mLaiumimwmawmmwuqmman%wmEmmﬂuqmamﬂﬁmmsmammﬂﬂ

1.2 Inguazea

1. fipamsfnynavesnasuldUselenilawaznisusvaunadvensneviiluladuuag
wlslefhufides|diilovhnsanUiinalusiuiinareaussanwnslinananesdusznouuas
Aaunmlvvadlnlinasnausuyuaiamsliunislimandnly

2. fioansfnwnaveanasuliusslevilauasmsusvaunaduansneziiluladunay
wlslefhufidesldiilevhnsanuiinalusiuiinaiessdlsynaumnuazaanimeinvoslaly
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9N137398

yhmsdnwnaresnsligrsomnsitsedundsmliusslonild suinisuivaugad
nsneziiluladuuazumlslefuiidenlsuazyinnsasiinalusiu WenSsuifisuiugasniun
(control diets) AflUFanumdutuvesiavuzfinanlugasormslnliszoslinandnnu
Fuuzihwes gt (2529) uay NRC (1994) daldun wianuldusslondld sauvtsdadausening
nsneriilulaunazumisledufidesls iy 2,800 Alaunasisedlansuermsuay 0.75 se
0.68% LWosifud muddulnegansemsnaes (experimental dietary treatments) Svamun
12 gns Useneudegraomsidsedundeilivsslonild muisdndiusenitnsaosilula
Fuuazumlsloduideslifivinstulaeilszsundsnulivssloniliunnaaiu 2 szu e 2,800
(control) wag 2,900 kcal ME/kg suvaiidndiuseninansnesiluladunasulsleduiideyle
fariu 2 sEU Ao 0.75 Mo 0.68 waz 0.85 ¢ 0.77 Wasidud wazvinisanszaulsiuas 3
AU fio 15 16 waz 17 (control) Wasidudlugnsemisiinisnaaedaenislduidlnlaans
stusmamsndsliudenldiiiniaey 28 dUavi s1uau 540 shitihiuinglndiAssiu us
linaasseanidu 12 ngu (treatment combinations) suszAuANUTRTuratavurlueIMs
yhmsveaesnguay 5 919 ag 9 i ieAnyinavesnisligrsensiifisedundamliusslo
IuamsuivaunadnanosilulafuuazamlsToduiidoslduaznisususedulusiulugns
ownsidnsfuiifinadoaussanmnislinandnesdusenaunazamuanyasnandnvolnle
naenauesAUsznautnueslliliilvinandnlddontina

nsvaaesdvsnavesmdsnuliusslonililagnisuiuaugavesnineziluiilevinnisan
seiulusiulugnsenmsfiinasioaussnninnslnanan ssdusznaunazannmlvveslilyd
Tinandliudenlddihmaldusnmaasseenitu 2 dwsielud

1. sfnwdvEnavemdnnilduseloniliuagmsuivaugaveansneyiiluderinnis
ansdulusiulugnsosiinasoaussanmnslinandn ssduszneulazaunnlvveslily
floiuananludonladima

navnaadldlnldareiiugmanisdilinandnlddondiimaniy 28 dUaisiuau
540 §7 wutlivaaeseonidu 12 NN AINTIWIUGATOIMITNAAINGUAZ 5 $19az 9 §
nsAinwseaundanuldusslevilauwnnsneiu 2 sedu Ao 2,800 (control) wag 2,900 fila
uaaeIroAlaniuevsuazdadiuszninainsnesiiluladuuazumlsleduidesls 2 sediu fe
0.75 8 0.68% (control) Waz 0.85 #io 0.77% warszdulusAuTMTAUANAITY 3 52dU Ao
15,16 uay 17 Wosldusimudwiu dmiunsnozilunsledunaznivlamuideslsvngnins
naaosilaninfunuduugiines NRC (1994) sauvisiiuunuuaaidonnasweanadald
Usglewidla(non-phytate phosphorus) WirfiunngnsauAwuzitvesgiie (2529) wag NRC
(1994) 2MUNUNITNAFDILUU 2x2x3 factorial in CRD (Completely Randomize Design) 11
nsneaeuiusyezing 16 §Uawi aunseiislivaaesiiengasu 45 dUavi ulsmanaasuiu
4 P39 vnassas 4 duniilednumagnsemsiitsesundenuliusslovilduazdadou



szviensneriiluladunazumlsletugeslsfiinfulaensanseiulusiulugasemsiiinasie
aussanInAuNNKanEneAUsEnaulinaenIuiu U mslunsiinandnly 1Alansy

msiudoya

Suiintmiingalrlinaassneurhmanaassasiilodugammaneshmstuiinguau
lwagimiinlaynilesvedldlavaasmnimasanisnaaes ilotunduameAnandels
(hen-day egg production) kazA13alt(egs mass) SufinUSinaensiilviuarenmsivdelu
uiaznhenaasndUamitiiod uiamiUuinemisiinu (feed intake) $n31nn5LUADY
osdutimiinla (feed conversion ratio, FCR) dmsunsinaunnly (egg quality) ¥i1ns
duifvlvlu 2 Yugeinevesusasdunilasnmsduiivanlilinaaesildsuommaaesiia 12
ngue ag 5 ,{qu] ay 4 Weesau lunmasanun 240 Wes Tn1sasainuduvedlinng
(yolk color) Tagnrsiuseulfisudveslaunenignaifisud (yolk color fan) vaausEnlse
(Roche) wagsiin1sina31unuIvasudeonly (eggshell thickness) Tnenisldin3asile
micrometer §115UN13AT19TRABIAYTENOUTDINBILY (egg composition) ymsdaiminle
uiazrlasudrvinsiunamanimnldunsuasihnsnsaiadminudenlslaeriinisdne
Waenlefifiieulifnegliiazein anduiilueuiigumnd 60 esaueaidoaduim 6 $2lus
wdriansislifigungivionduna 24 Halus whiBsvhmsdaiminudonlvuasdunnm
Anadseniminldunauazininudenliudnianedsdandninesnaimimiinldvianes
diedameimiinlden andusuumanimtinvesesdusznovtesasldlns@aiy
SevawifloUpuifiauiutminlaves

2. Fnwidvinaveandanulivsloniliuasmsusvannadvosnsnoz fludlevinnisan
seAulUsAulugnsemsifinadossAuszneumnuasivesidusinnvesuililiilmudenlaa
thna

Y v o '
A a o o

Weduganismaaewinnisguwilaligias 2 67 a1ntiuriinstaimindunefAuInm
U U ‘ﬂl

ANUInTNFlRdsLazYinnITdILasTILrasINedtAs zrnIAa U idudsnn (carcass
percentage) WarasAUTEnaULIN (carcass composition)

NTIATIveyaaiA

U1y aflanmuau1IAs189n1A1A106U U (Analysis of Variance) waz
a a ] ! N ! [ aal y .

WisulguaNEANF9YRIARRETENI1INGUNAaaIlagds Duncan’s New Multiple Range
Test (DMRT), muaukuz1invee atunty, (2549); Steel wag Torrie, (1980)

anuvinIsnaaedLaiudeya

A15NAABI AT LI UAIUYDINITRYIENINARDIALTUNITNARDT Al WISUNAADILKUN
#930n @N91FNIANENS ANZLNYATANARS UNINE1FLNALULATSITUIAAASITE INBILURA
UATATTITUIIY 0.9989 2. UATAITTINIIY



Table 1 Ingredient and nutrient content of the experimental diets

Ingredient (%)

2,800 kcal ME/kg

2,900 kcal ME/kg

0.75:0.68% Lys:Met

0.85:0.77%Lys:Met

0.75:0.68%Lys:Met

0.85:0.77%Lys:Met

15 16 17% CP 15 16 17% CP 15 16 17% CP 15 16 17% CP
Corn 59.30 55.80 52.36 55.88 55.60 52.03 56.68 53.10 49.60 56.30 53.10 46.60
Rice bran 10 10 10 10 10 10 10 10 10 10 10 10
Soybean meal (44% CP) 13.95 16.87 19.80 14.01 16.95 19.87 14.45 17.39 20.35 14.53 17.39 20.35
Fish meal (58% CP) 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
Palm oil 1.10 1.65 2.19 1.17 1.67 2.32 3.13 3.76 4.35 3.26 3.76 4.35
Dicalcium phosphate(P21) 2.02 2.01 2.01 2.10 2.01 2.06 2.02 2.09 2.05 2.07 2.09 2.05
Limestone 7.46 7.43 7.43 7.42 7.43 7.40 7.46 7.41 7.41 7.42 7.41 7.41
Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35
Premix ¥ 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50 0.50
L-lysine - - - 0.07 - - - - - 0.07 - -
DL-methionine 0.41 0.39 0.38 0.50 0.49 0.47 0.41 0.40 0.39 0.50 0.49 0.48
Total 100 100 100 100 100 100 100 100 100 100 100 100
Price (baht/kg)l 14.61 14.98 15.45 15.24 14.98 15.45 15.24 15.62 15.98 15.41 15.71 16.07
Calculate Nutrient (%)
ME, kcal/kg 2,800 2,800 2,800 2,800 2,800 2,800 2,900 2,900 2,900 2,900 2,900 2,900
Crude protein 15.0 16 17.00 15.0 16.0 17.0 15.0 16.0 17.0 15.0 16.0 17.0
Calcium 375 3.75 3.75 3.75 3.75 B} 3.75 3.75 3.75 3.75 3.75 3.75
Non-phytic phosphorus 0.74 0.75 0.74 0.75 0.74 0.75 0.74 0.75 0.75 0.75 0.75 0.75
Digestible lysine 0.75 0.75 0.75 0.85 0.85 0.85 0.75 0.75 0.75 0.85 0.85 0.85
Digestible methionine 0.68 0.68 0.68 0.77 0.77 0.77 0.68 0.68 0.68 0.77 0.77 0.77

Uprovided per kilogram of diet: retinyl acetate 3,500 IU; cholecalciferol, 1,000 ICU, DL-O-tocopherol acetate 4.5 IU; menadione sodium bisulfate complex, 2.8 mg; vitamin B12, 5.0 mg; riboflavin, 2.5 mg; pantothenic acid,

4.0 mg; niacin, 15.0 mg; choline, 172 mg; folic acid, 230 mg; ethoxyquin, 56.7 mg; manganese, 65 mg; iodine, 1 mg; iron, 54.8 mg; copper, 6 mg; zinc, 55 mg; selenium, 0.3 mg

Zprice on 01/15/2019
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NANT5IULAZITUNANITNAADS

Swsnavewndsnulivsslevilduaznisuiusunaduasnsnoziluiiavinisanszeiv
WsAulugnsemsitiinaseaussaninnislinananlinazesdusznaulivaauailalyls
Waenlddiana

nuansnaaasnuI lilaliuAsensiu (no significant interaction) sgninadadenan
Faldunndarulivsslonild dndwszninnsneriluladusewmlslodu uaslusiusiuse
AUTTNNNATIANANAR (egg weight) 11alY (egg mass) Sasnsiwasuemsfuimnly o
wansTEazdualunsad 2

Table 2. Effect of dietary metabolizable energy, crude protein and balance essential

amino acid on production performances and egg composition of brown

laying hens
Metabolizable Protein Digestible  Feed intake Egg Egg Egg FCR Feed  Albumen
energy (%) Lys-Met (¢/hen/day) production  weight mass (g feed cost percent
(kcalZkg) ratio (%) (9 (9) /g egg) (Bahts/kg (%)
€8s
2,800 92.35 90.89 51.10 47.17 1.81 22.37 63.60
2,900 92.87 90.70 51.04 47.06 1.83 23.81 63.45
15 92.14 90.58 51.01 47.01 1.82 22.54 63.15
16 92.48 90.66 51818 47.05 1.83 22.98 63.62
17 92.34 90.51 SN 7 47.12 1.82 23.29 63.47
0.75:0.68 92.61 90.49 51.20° 47.13° 1.82° 23.27 62.91
0.85:0.77 92.36 90.32 53.06°  48.62° 1.74° 2291 63.94
Pooled SEM 1.04 0.68 0.47 1.01 0.03 0.48 0.51
probability
Main effect and interaction
Metabolizable energy NS NS NS NS NS NS NS
Protein NS NS NS NS NS NS NS
Digestible lysine-methionine NS NS 0.041 0.032 0.05 NS NS
Metabolizable energy x Protein NS NS NS NS NS NS NS
Metabolizable energy x Digastible NS NS NS NS NS NS NS
lysine - methionine
Protein x Digestible lysine- NS NS NS NS NS NS NS
methionine
Metabolizable energy x Protein x NS NS NS NS NS NS NS

Digastible lysine - methionine

#“Means with a column and under each main effect with no common super script differ significantly

NANTSNARBIIUASINADAAR BINUISILIURANISANYIVBY Wu et al,, (2005a,b) @ala
$189°U3NSANUS U a9 uldUsEles e luas e 1St aensasuun Ty 3ndniun

(Poultry oil) Wladinasnenisiinuminly vedlaly uenaini ansieunaniIsAne Wu et



11

al,, (2005a,b) nuInansiiuseaulusAusItluanse s lulatlnaneaussanNIN NSAKANES

[%

19 shwninli warsmsnisUsesenmadutminled egslsinuainransanwnuinnisidia
Usunaidndiuseninansneziluladusewmlslefugesldainsedu 0.75:0.68 wWesidud i
W 0.85:0.77 wWedidud fnalunisiiiuniminlel (egg weight), w3ale (egg mass) wazdnsnIs
Wasuomsduiminlyedsiidedifymisada (f<0.05) namsanuiluadsiidenadaiv
YNUNANITANWIVDY Shafer et al.,(1998) uaz Novak et al.,(2004) %ﬂlﬁsﬂmm’iﬂmﬂﬁu
Uhinndadussninnsnesiluladusenmlsleduliifugeluinayhly Wosidud ldvnuas
dmdinldunn iugeatusgrefidudify neadd (P<0.05) adansfiduldliimauainiail
esann e tadussiussneundnvesesduszneuliuazesdusynavvedlvvlnediulng

warlonalusiunazinlasaniznsneziluunlslotiy wazrladuddndussfusenounanyed

=

Tusiululernn dedunisifiuvSunadeaiuvesnsnesilulaguuaziunlsletdulvgeuiina
N9 @dRtunIsiiy wWasidud 1Wv17 wazdndnlinasnauaiuialivaalily (Shafer et al,
1998 waz Novak et al., 2004)

snswavawdenulduszlevdlduaznisusuaunad nsmeziiluilovinnisansziu
Wesidud Tsfusulugasensiinadenmnm nandnlivasuilnldildwdonlddiiana

nuan1saaeInuI bilefiuisensan (no significant interaction) seninelady
Feldunmganulivselovdls Wsiusm wazdaduszwinnineziluladuseumlslotugosls
fnevndnly esdUsznauld Armanuaass e (esg specified gravity) alduas (yolk
color) wazAn haugh unit vasWedly duansseazidon lunisiei 3 nanismeasdluasel
AonAdesiUTBNUNANIIANITBY WU et al,(2005a,b) Mldsenuimsiiusefundasanuld
Uselovidldlugnsenmslnenmaaiuihdudnidn (poultry oil) lilédsmadethuiinlduas
aunmvaaestld ogdlsinuannisineiluasinui mafusedudadiuvesnsnerilula
Fusiowmlsletiuigeslsnnsesu 0.75:0.68 wWesidud 1Tu 0.85: 0.77 iwWesidud fuwnlihias
Ufuusadefifudliongedu
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Table 3. Effect of dietary metabolizable energy, crude protein and balance essential

amino acid on egg quality of brown laying hens

Metabolizable  Protein Dii(zj‘:/ilk:te % of egg components ' Egg quality
energy (kcal/kg) (%) . Yolk  Albumen  Shell Egg specific  Yolk  Haugh
ratio gravity (unit)  color unit
2,800 27.72 63.94 8.31 1.076 6.08 74.09
2,900 28.32 63.40 8.29 1.077 6.10 74.44
15 27.99 63.60 8.41 1.076 6.07 73.87
16 28.10 63.53 8.37 1.077 6.10 73.23
17 28.31 63.29 8.40 1.074 6.06 73.41
0.75:0.68 28.30 63.27 8.70 1.075 6.10 73.32
0.85:0.77 28.38 64.02 7.60 1.077 6.08 74.01
Pooled SEM 0.49 0.51 0.14 0.001 0.12 2.08
probability
Main effect and interaction
Metabolizable energy NS NS NS NS NS NS
Protein NS NS NS NS NS NS
Digestible lysine-methionine NS NS NS NS NS NS
Metabolizable energy x Protein NS NS NS NS NS NS
Metabolizable energy x Digastible NS NS NS NS NS NS
lysine - methionine
Protein x Digestible lysine-methionine NS NS NS NS NS NS
Metabolizable energy x Protein x NS NS NS NS NS NS

Digastible lysine - methionine

Nan1sAnw luASILADAARBINUSI9IUNANISAN®IVBY Shafer et al.,(1998) way

Novak et al., (2004) Faldiseanuinnsiinlsunadndiuveinsnesiluladuseunlsledu
goulainalunisifiniiesifusldurs Albumen percent) way dndnliv1a (albumen
weight) geliuaeaiiiiodrAnynaadi (<0.05) sty aaediseldlivanainidosnnldrn by
psnUsznaunanuesnasliLayesnlsznaulavdiulng ualluldvnuszneunieansonis
Uszamiwaslusidlnaanznsaesiluladusazumlslofy
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svswavammasnulivsslevilduaznisuiuaugadnsnasiiluiiiarinnisansziu
TusAuluansemnsiifinaseasdusznavenuazaunmidovaslililinananlidand
1hnna

MnuanInaasmeiTliflufizensau (no significant interaction) sewinatladendnds
Toun wdaauliusslowdld Tsfusu uas dndwszning nsneziiluladusewmisledufides
¥ fiflnasioasdusznaumnuazannnioveslilifuanseaziBonlumansd 4

Table 4. Effect of dietary metabolizable energy, crude protein and balance essential

amino acid on carcass composition and meat quality of brown laying hens

Breast Meat quality

Metabolizable Prote Digestible  Carcass  Abdominal Breast Thich
rotein reas i i
energy Lys- Met yield fat § Drip Cooking ~ Shear
(%) ) (%) (%) loss force
(kcal/kg) ratio (%) (%) loss (%)
(%) (ke)
2,800 66.14 3.3 38.8 29.1 5.96 24.14 1.49
2,900 65.89 5.2 B8 30.1 5.57 23.21 1.57
15 66.04 BY) Skl 30.0 5.72 24.51 1.51
16 65.89 33 37.6 29.9 5.61 23.87 1.56
17 66.17 3.2 37.6 29.1 5.62 23.16 1.54
0.75:0.68  65.98 3.1 38.9 29.9 5.97 24.11 1.42
0.85:0.77  66.11 3.0 39.1 29.4 5.63 24.50 1.40
Pooled SEM 0.38 0.05 0.46 0.41 0.17 0.14 0.02
probability
Main effect and interaction
Metabolizable energy NS NS NS NS NS NS NS
Protein NS NS NS NS NS NS NS
Digestible lysine-methionine NS NS NS NS NS NS NS
Metabolizable energy x Protein NS NS NS NS NS NS NS
Metabolizable energy x Digastible
NS NS NS NS NS NS NS
lysine - methionine
Protein  x  Digestible lysine-
NS NS NS NS NS NS NS
methionine
Metabolizable energy x Protein x
NS NS NS NS NS NS NS

Digastible lysine - methionine

IINHANISANYINUINADAAZDIRUIIBITU NANISANEIVES Kamran et al., (2004) il
eumMaiinszau wasnuldusslosdlauas Wsiusuluasemis nasnausyduandiu
sening nineiiluladusowmlsletugeslalilaiing (P>0.05) don15usulse asAusznauein
uazAmAMLEntien (breast meat) vaslinsznausiodndla eelsfnuanuanismaaesly
adaiinuinnisiiiusefudndiuseninansaesiluladusemlslofudesldan 0.75: 0.68
Woddud Wududu 0.85:0.77 Woddud fuudldy lunmsifinesidud Weonion (breast
meat percentiuazdaiinwaltnlunisisusuusludulugesyias (abdominal fat pad) wagdad
walify lunstaeusudssnunimievesldlyliiiananjuundu (tendemess) uazanay
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wilen (Shear force) vaaitionthenlildas nansAnuluaiiaenndssiusieaiuves Kamran
et al,, (2004) 33lF51891u37 nstinUSInansaesilurdind iy (essential amino acid) lu
ansosligaduiiuultulunisdiedia Weddusd Wonthen uasdisanyinanisazay
lusiulutesies adenzdide Tilmmihnsanseiulusiulugnsomsasusvihnisaiunsnes
Aluiisndulaenisufvaunaduesnsnesiluasiidulunisdisanyimmanufouiiindy
\{e991nvUINnITNRIUeATa159115 (Heat incerement) Tfansnas vilwdn faunsaii
ansomsilafulasanensnerilurinisndud sldun TadunazwmlsTefulumsadraad
néwiloldunau
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dyUnan1IImaasg

NnuansAnwdvswavemdnliussleniliuaznmsusuaunaduaansnesiluilorh
nsamsgAulUsiuluasonsiduadeanssanin mslnananliuazesduszneulinasnau
AN INYBIRaNEAlInUIUTUATE193U (no interaction significance) 5¥73198MNAYBY
Hadendndaliun wdsnuldvsslonild Wstusuuazdadiusenitansneziluladuseumls
leflugasladaaussaninnislinandnly a3Ausenay AuanlduavesAusenovesInuay
auniilonihenveslaly egdlsfamainuanisAnuiluadednudn nsfiusedudndau
seninnsnoziiluladusdeimlslefudesldain 0.75: 0.68 Wodidud Wiudu 0.85: 0.77
Wedldud fnathofinanssanwnslinandnleluguaes Wedldus nandnly ( (egg production
performance Tumum‘wuﬂlm (egg vvelght) malm (egg mass) wasdnsnsdsuermsiiu
thwiinll (feed conversion ratio) fiuegsditddymsadn uenandannsfnuiluadsi
wuin msiiusziuvesdndrunineziluladusieimlsletiu gosldildimlunistiouiulss
aunnvasasliuazesrUsznounaslitlufuimiinldededifoddymnaada (P<0.05) uaxd
wliulunshodfindesidudlden venandansannmessmuihmaaiudadiunsnoy
fuladurowmlslefiugoslaligedu fuunlilumstisuiuugesddsenou srnvedlilddu
Wesdudidenhenuastsanvesidudluiulutesieddianauarinuliulunsteusulge
aunmieludutisan aruwieveadenihenvesldldlianas Svilnidenienveslaly
fmuuanntu mnuamsinuluadsdannsoasunaldigasemsiivseno udendanuld
Ustlemdilasesu 2,800 Alaumasiaonlansuenmsuazseaulusausiud 15 wWesidud uay
dadnusgninansneyiluladudewmlslofuidesldlusedu 0.85: 0.77 wWoddud Wusziud
wingadlunstieySulssaussannnistinandnly esduseneuliauninndaly asduszneu
gnuazannwenvaslilifliandslidondaa
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with reduced crude protein levels on egg production performances and egg
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ABSTRACT

1

i d to d the infl of dietary metabolizable energy and balance
sumdmmaddsmthmduwdaudzpmmhvdlmeggpodumonpeﬁommmdeggmmpwmnof
brown laying hens. The experiment was designed as a 2x2x3 factorial arrangement with 2 dietary energy levels
(2,800; control and 2,900 kcal of ME/kg ) and 2 levels of digestible lysine — methionine ratio (0.75:0.68;control
and 0.85:0.77%) and also with 3 levels of crude protein levels (15, 16 and 17 ;control; %). This study lasted 16
wks. Isa Brown hens (n=540) in 28 weeks of age were randomly divided into 12 treatments (5 replicates of 45

hens per ). Perfi quwmmammmmmﬁmuuzswﬁmks
of age. The results shown that i i dieury bol magymduudepmanla:hdxdmtmpmvz
rfonmncumdeggcompodﬂnn.l'hwevu d di thionine ratio from 0.75:0.68% to

085*077%hnpmed(p<005)eggpmducmnperfmmanceslnumafeggmghl.eggmmmdfeedconmon
ratio also with improved (P<0.05) egg composition in term of alb percent. The results of this experiment
had been concluded that the levels of 2,800 kcal of ME and 15% protein and also with 0.85: 0.77% of digestible
Iysmemednnmnenﬂowercmﬂidm( for brown laying hens without decreasing their performances and egg

Keywords: metabolizable energy, crude protein, digestible lysi thionine ratio, perfc e, egg comp

INTRONDUCTION

Protein and dietary energy are major ing approxi 85% of total cost of the diets for
llyinghmlncmdngpmtdnkvdﬂgniﬁmmlylfeﬂed production, egg weight, egg mass, feed consumption,
f:edeonm-smn.eggspedﬁcgnﬂtywbodyweiduofhm(UuetaL.MSdeueﬂLlﬂOl)lnueasmg
dimryenergybynddidonofﬁtngmﬁmﬁy a “M(sﬁ-ﬂad,mz).deauxdhdmhmd

Mmd&mwummmbw'mwmwmamm
mm«mmmmnmmemammmwegmm
nmmwa&mmmmd&ﬂs

MATERTAL AND METHODS

The experiment was conducted in accordance with the Rajamagala Univ of Technology
for animal welfare. The experiment was designed as 2x2x3 memzdmywlwds
(2,800; control and 2,900 keal of ME/kg) and 2 levels of digestible lysine-methionine ratio (0.75:0.68; control and
osssm)mmmskd:gmmmus.mw»mﬁ) “This study lasted 16 weeks
and Tsa Brown hens (n=540) in 28 weeks of age were randomly divided into 12 treatments (5 replicates of 45 hens
per treatment). Ingredients and nutrient composition of experiment diets were shown in Table 1. Replicates were
equally distributed into upper and lower cages to minimize cage level effect. All hens were housed in open side
house with temperature between 30-32°C. The house had controlled lighting 16 hours per day. All hens were
supplied with feed and water ad libitum. Egg production was recorded daily, feed intake and egg weight were
recorded weekly, and egg weight were measured using all eggs produced during two consecutive days. Mortality




was determine daily and the feed intake was adjusted accordingly. Body weight was obtained by weighing hens

per replicate at the end of the experiment. Egg mass and feed conversion (g feed / g egg) were calculated from egg

production, egg weight and feed intake.
Thmeegpfromnchmphmemcoﬂcmdmthemﬂdle(&w«k)andtheend(le:ek)ofexpeﬂnmttbr

The p dures for uring egg comp. were the same as the recommendation

oanetaL(ZOOS)

Data were analyzed by p d | Analysis System as recommended by Steel and Torrie (1980)
forncomplﬂdyﬂndomudwnhn&nmdunmmdmgnﬁd\ﬁmemmmmmwmdncmd
by ANOVA, Duncan’s Multiple Range Test was applied to separate means. A significant level of P<0.05 was used
during analysis.

RESULTS AND DISCUSSION

There was no significant i di fc in term of feed intake, egg production,
eggwugh&eggmmfeedwnvemonmomdmnmﬁtybawmdmvymmbohuuemagy crude protein
and digestibl thionine ratio as shown in Table 2. This result was consistent with the report of

Wu etal., (2005). Incmsmg dietary energy by the addition of poultry oil had no significant effect on egg weight.
It was also found that increasing protein level had no significant effect on egg production, egg weight and feed
conversion ratio (Table2.). HmvukmnhohdlhhﬂunngmetﬂmimmdlyﬁmlﬂdsﬁumOHoss

to 0.85 : 0.77% significantly d percent alb and alb weight. This result was in agreement with
tbemponof&n&tetal. (1998) and Novak et al., (2004) who found that increasing methionine and lysine level
significantly i percent alb and alb weight and it attributed to increase egg weight and egg

mmududemdbumwthcmhmpoﬂﬂmdthewhdeegmmemﬁmndmmdunmd(hat
the main component of albumen was protein, particularly methionine and lysine. So that when increased dietary

lysine- methionine ratio has significantly increased albumen percent, egg weight and egg mass (Shafer et al., 1998
and Novak et al., 2004)

Conclusion

There was no i i i and egg position of laying hens between
mkwmmmwwm- h nﬂo.' asing dietary ibolizabl
energyandcmdeproﬁdnkvddﬂmt fc

PR

egg composition. However,

lysine — ratio from 0.75:0.68% to 0.85:0.77% lmpwed (P<0.05) egg pmdumon
peﬁommmhwmdegw@negmnnd&edmmﬂomdmmimpmved(lkoos)eg
composition in term of albumen percent. The results of this experiment has been concluded that the level of 2,800
keal of ME and 15% protein and also with 0.85:0.77% digestible lysine - methionine ratio were the optimum levels
for brown laying hen as rearing in tropical climate
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Table 1: Ingredient and nutrient content of the experimental diets

2,800 keal ME/kg 2,900 keal ME/kg
ngredicat (%) 0750.68% LysMet  0.85:0.77%Lys:Met upb‘sul.ymma 0.85:0.77%Lys:Met
15 16 7% 15 16 17% 15 16 17% 15 16 17%
CcP cp cp cp
Com 5930 5580 5236 5588 5560 5203 5668 5310 4960 5630 5310 4660
Rice bran 100, 0™ 10T 10" 0 10 RI0s 410" 108 110 P10 T 10

Soybean meal (44% CP) 1395 1687 1980 1401 1695 1987 1445 1739 2035 1453 1739 2035
Fish meal (58% CP) 50 50 50 50 50 50 50 50 50 50 50 50
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Tﬂ)leZ:Eﬂ'ectofdiemrymabdiuﬂemﬂgy,mdewmdnandbdlmemmﬁa.llminolcidonpmdncﬁon

performances and egg composition of lying hens
Metabolizable . Digestible  Feed Egg e ROR
energy (kea/ PSR LysMet intake (5 production  weigh b
kg) ratio  hen/day) (%) ® O e (kg) (%)
2800 9235 9089  SLI0 4707 181 151 6360
2900 9287 %70 5104 4706 18 12 6345
15 92.14 90.58 51.01 47.01 1.82 149 63.15
16 9248 %066 5.3 4705 183 150 &6
17 9234 90.51 5117 47.12 1.82 148 6347
0.75:0.68 92.61 90.49 51.20b 47.13b 1.82b 152 62.91b
085077 9236 9032 5306 4862 174 150 6394
Pooled SEM 104 068 047 101 003 on
probability
Main effect and interaction
Metabolizable energy NS NS MRS s s Ns
Protein NS NS Ns NS NS NS NS
Digestible lysine-methionine NS NS 0041 0032 005 Ns NS
Metabolizable energy x Protein Ns NS MRS NS Ns Ns
Metbotiablc creryy x Digwtible IrgSs, Wit NS NS NS NS NS NS
Protein x Digestible lysine-methionine NS NS ML IR N NS
Metsbaiiuble Al Ns NS NS NS NS Ns NS

*“Means with a column andund:rudxmaineﬁectﬁthnoownmonsupersaipt differ
significantly
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Effect of metabolizable energy and balance essential amino acids with
reduced crude protein levels on egg quality of brown laying hens
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Abstract

An experiment was conducted to determine the influence of dietary metabolizable energy and
balance essential amino acids with reduced crude protein levels on egg quality of brown laying hens.
The experiment was designed as a 2x2x3 factorial arrangement with 2 dietary energy levels (2,800;
control and 2,900 kcal of ME/kg ) and 2 levels of digestible lysine — methionine ratio
(0.75:0.68:control and 0.85:0.77%) and also with 3 levels of crude protein levels (15, 16 and 17
-control; %). This study lasted 16 wks. Isa Brown hens (n=540) in 28 weeks of age were randomly
divided into 12 treatments (5 replicates of 45 hens per treatment). Egg quality was as evaluated in 28-d
intervals from the 28 to 45 weeks of age. The results showed that increasing dietary metabolizable
energy and crude protein levels did not improve egg quality. However, increased digestible lysine-
methionine ratio from 0.75:0.68% to 0.85:0.77% tended to improve egg quality in term of egg weight
and albumen percent. The results of this experiment had been concluded that the levels of 2,800 kcal
of ME and 15% protein and also with 0.85: 0.77% of digestible lysine-methionine ratio were sufficient
to improve egg quality of brown laying hens.

Keywords: metabolizable energy, crude protein, digestible lysine-methionine ratio, egg quality

Introduction

Protein and dietary energy are major nutrients, representing approximately 85% of the total
cost of the diets for laying hens. Increasing protein level significantly affected egg production, egg
weight, egg mass, feed consumption, feed conversion, egg specific gravity, or the bodyweight of hens
(Liu et al., 2005 and Wu et al., 2005). Increasing dictary energy by addition of fat significantly
increased egg weight ( Sohail et al., 2003) , decreased feed intake and improved feed conversion
(Bohnsack et al.. 2002). It is necessary to have a better understanding of how to optimize the use of
dietary energy at different protein levels to obtain the optimal egg quality of laying hens. The
objective of this study was to determine the effect of a dictary nutrient on egg quality at different
metabolizable energy, crude protein, and essential amino acid levels.

Materials and Methods

The experiment was conducted in accordance with the Rajamangala University of Technology
Srivijaya for animal welfare. The experiment was designed as 2x2x3 factorial arrangement with 2
dietary energy levels (2,800; control and 2,900 keal of ME/kg) and 2 levels of digestible lysine-
methionine ratio (0.75:0.68; control and 0.85:0.77%) and also with 3 levels of crude protein levels (15,
16 and 17: control. %). This study lasted 16 weeks, and Isa Brown hens (n=540) in 28 weeks of age
were randomly divided into 12 treatments (5 replicates of 45 hens per treatment) . Ingredients and
nutrient composition of experimental diets were shown in Table 1. Replicates were equally distributed
into upper and lower cages to minimize cage level effect. All hens were housed in open side house
with a temperature between 30-32°C. The house had controlled lighting 16 hours per day. All hens
were supplied with feed and water ad libitum. Four eggs from each replicate were randomly collected
weekly for three consecutive d. at the end of each week for measuring egg quality which composed of
egg weight. eggshell thickness (EST). yolk color as measured for visual comparison by a Roche yolk
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color fan. Egg specific gravity (ESG) was determined using a gradient saline solution varying in
specific gravity from 1.060 to 1.100 in 0.005-unit increments (Holder and Bradford, 1979).

Data were analyzed by procedures of Statistical Analysis System as recommended by Steel
and Torrie (1980) for a completely randomized with a factorial treatment design. If the difference in
treatment means were detected by ANOVA, Duncan’s Multiple Range Test was applied to separate
means. A significant level of P<0.05 was used during analysis.

Table 1 Ingredient and nutrient content of the experimental diets

2,800 keal ME/kg 2,900 kcal ME/kg
. 0, 0.75:0.68% Lys:Met  0.85:0.77%Lys:Met 0.75:0.68%Lys:Met 0.85:0.77%Lys:Met
et st o R L o oy s
% CP % CP % CP % CP
Corn 5930 5580 5236 5588 5560 52.03 56,68 53.10 49.60 5630 53.10 46.60
Rice bran 10 10 10 10 10 10 10 10 10 10 10 10
Soybean meal 1395 16.87 19.80 14.01 16.95 1987 1445 1739 2035 1453 1739 2035

(44% CP)
Fish meal (58% 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
CP)

Palm oil 1.10 165 219  LIJEREGIEERE2aew 313 376 435 3260 376 435
Dicalcium 2,02 201 2,01 210TNpISR06" 202 209 205 207 209 205
phosphate(P21)

Limestone 746 743 743 PR STASSSRTA0R AT 46 741 741 742 1741 741
Salt 0.357 035 o 0.35¢NNOBSSRNUBSAEROSINONEN. 035 035 035 035 035
Premix 0.50 - '0.50 % 0.507SDES0RNGS0 SEOS0MR0S0" 0500  0.50 0500 0.50 050
L-lysine - - - 0.07 - - - - - 0.07 - -
DL-methionine 0.41 039 038 050 049 047 041 040 039 050 049 048
Total 100 100 100 100 100 100 100 100 100 100 100 100

Price (bahvkg)¥  14.61 1498 1545 1524 1498 1545 1524 1562 1598 1541 1571 16.07
Calculate Nutrient (%)

ME, kcal’kg 2,800 2,800 2.800 2800 2800 2,800 2900 2900 2900 2900 2900 2,900
Crude protein 15.0 16 17.0 15.0 16.0 17.0 15.0 16.0 17.0 15.0 16.0 17.0
Calcium 3.75 3.75 3.75 375, 3675 3.75 375 3.78 3.75 3.75 3.75 3475
Non-phytic 0.74 0.75 0.74 0.75 0.74 0.75 0.74 0.75 0.75 0.75 0.75 0.75
phosphorus

Digestible lysine 075 0.75 0.75 0.85 0.85 0.85 0.75 0.75 0.75 0.85 0.85 0.85
Digestible 0.68 0.68 0.68 0.77 0.77 0.77 0.68 0.68 0.68 0.77 0.77 0.77
methionine

‘Provided per kilogram of diet: retinyl acetate 3,500 IU; cholecalciferol, 1,000 ICU, DL-a-tocopherol acetate 4.5 IU;
menadione sodium bisulfate complex, 2.8 mg; vitamin B12, 5.0 mg; riboflavin, 2.5 mg; pantothenic acid, 4.0 mg; niacin, 15.0
mg: choline. 172 mg; folic acid, 230 mg; ethoxyquin, 56.7 mg; mangancse, 65 mg; iodine, | mg; iron, 54.8 mg; copper, 6
mg: zinc, 55 mg; selenium. 0.3 mg

*Price on 01/15/2019

Results and Discussion

There was no significant interaction on egg quality in term of egg weight, egg component, egg
specific gravity, yolk color and haugh unit between dietary metabolizable energy, crude protein and
digestible essential lysine-methionine ration as shown in Table 2. This result was consistent with the
report of Wu et al. (2005). Increasing dietary energy by the addition of poultry oil had no significant
cffect on egg weight and egg quality. However, it was also found that increasing methionine and
lysine levels from 0.75:0.68 to 0.85:0.77% tended to increase egg weight and percent albumen. This
result was in agreement with the report of Shafar et al., (1998) and Novak et al., (2004) who found that
increasing methionine and lysine level significantly increased percent albumen and albumen weight,
and it attributed to increased egg weight and egg mass as dude to albumen was the main composition
of the whole egg. At the same time, it also understood that the main component of albumen was
protein, particularly methionine and lysine. So that when the increased dietary lysine-methionine ratio
has increased albumen percent and egg weight dramatically also with egg mass (Shafar et al.,1998 and
Novak et al..2004).
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Table 2. Effect of dietary metabolizable energy, crude protein, and balance essential amino acid on egg quality
of brown lying hens

Metabolizable  Protein Ts:&z&c wEig:hl % of egg components . :gg qYUalliI:y —
o specific ol au,
e R ratio (2} S e e grisit;) (unit) _ color uni%
2,800 57.30 2772 63.94 8.31 1.076 6.08 74.09
2,900 56.81 2832  63.40 8.29 1.077 6.10 74.44
15 56.77 2799  63.60 8.41 1.076 6.07 73.87
16 5698 280" 63.53 8.37 1.077 6.10 73.23
17 57.01 2831 63.29 8.40 1.074 6.06 73.41
0.75:0.68 56.03 2830  63.27 8.70 1.075 6.10 7332
0.85:0.77  58.02 28.38  64.02 7.60 1.077 6.08 74.01
Pooled SEM 0.69 049 0.51 0.14 0.001 0.12 2.08
probability
Main effect and interaction
Metabolizable energy NS NS NS NS NS NS NS
Protein NS NS NS NS NS NS NS
Digestible lysine-methionine NS NS NS NS NS NS NS
Metabolizable energy x Protein NS NS NS NS NS NS NS
Metabolizable energy x Digestible NS NS NS NS NS NS NS
lysine - methionine
Protein x Digestible lysine- NS NS NS NS NS NS NS
methionine
Metabolizable energy X Protein X NS NS NS NS NS NS NS

Digestible lysine - methionine

Conclusions

There was no interaction on the egg quality of laying hens between metabolizable energy,
crude protein, and digestible lysine-methionine ratio. Increasing dietary metabolizable energy and
crude protein level did not improve egg quality. However, increased digestible lysine-methionine ratio
from 0.75:0.68% to 0.85:0.77% tended to improve egg quality in term of egg weight and albumen
percent. The results of this experiment have been concluded that the level of 2,800 kcal of ME and
15% protein and also with 0.85:0.77% digestible lysine-methionine ratio were the optimum levels to
improve egg quality for brown laying hen as rearing in a tropical climate.
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ABSTRACT: An experiment was conducted to determine the influence of dietary metabolizable energy
and balance essential amino acids with reduced crude protein levels on carcass composition and meat
quality of brown laying hens. The experiment was designed as a 2x2x3 factorial arrangement with
2 dietary energy levels (2,800; control and 2,900 kcal of ME/kg) and 2 levels of digestible lysine —
methionine ratio (0.75:0.68; control and 0.85:0.77%) and also with 3 levels of crude protein levels (15,
16 and 17; control; %). This study lasted 16 wks. Isa Brown hens (n=540) in 28 weeks of age were
randomly divided into 12 treatments (5 replicates of 45 hens per treatment). At the end of experiment,
two birds per each replicate were randomly selected and slaughtered to record the data on carcass
yield, breast meat yield, abdominal fat and quality of breast meat. The results shown that increasing
dietary metabolizable energy and crude protein levels did not improve carcass composition and breast
meat quality. However, increased digestible lysine-methionine ratio form 0.75:0.68% to 0.85:0.77%
tended to improve breast meat percent and tented to reduce abdominal fat pad. It was also found that
increased digestible lysine-methionine ratio tended to improve meat quality in term of reducing shear
force in breast meat. The results of this experiment had been concluded that the levels of 2,800 kecal
ME/kg feed and 15 % protein and also with 0.85:0.77% of digestible lysine-methionine ratio were
sufficient for improvement carcass composition and meat quality of brown laying hens.

Keywords: metabolizable energy, crude protein, digestible lysine-methionine ratio, carcass composition,

meat quality

Introduction

Protein and dietary energy are
major nutrients, representing
approximate 85% of total cost of the
diets for laying hens. Increasing protein
level significantly affected egg
production, egg weight, egg mass, feed
consumption, feed conversion, egg
specific gravity, or body weight of hens
(Liu et al., 2005 and Wu et al., 2005).
Increasing dietary energy by addition of
fat significantly increased egg weight
(Sohail et al., 2003), decreased feed
intake and improved feed conversion
(Bohnsack et al., 2002). It is necessary
to have better understanding on how to
optimize the use of dietary energy at
different protein levels to obtain the
optimal performances and profits of
laying hens. The objective of this study
was to determine the effect of dietary
nutrient on carcass composition and
meat quality of brown laying hens at
different metabolizable energy, crude
protein and essential amino acid levels.

Material and methods

The experiment was conducted
in accordance with the Rajamagala
University of Technology Srivijaya for
animal welfare. The experiment was
designed as 2x2x3 factorial arrangement
with 2 dietary energy levels (2,800;
control and 2,900 kcal of ME/kg) and 2
levels of digestible lysine-methionine
ratio (0.75:0.68; controland 0.85:0.77%)
and also with 3 levels of crude protein
levels (15, 16 and 17; control, %). This
study lasted 16 weeks and Isa Brown
hens (1=540) in 28 weeks of age were
randomly divided into 12 treatments (5
replicates of 45 hens per treatment).
Ingredients and nutrient composition of
experiment diets were shown in Table 1.
Replicates were equally distributed into
upper and lower cages to minimize cage
level effect. All hens were housed in
open side house with temperature
between 30-32 °C. The house had
controlled lighting 16 hours per day. All
hens were supplied with feed and water
ad libitum. At the end of the experiment,
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2 birds per pen (1 females and 1 male),
nearest to the average pen weight
(avoiding largest and smallest birds
within pen), will be randomly selected
for processing. Feed will be removed
from each pen 12 h before placing birds
in transportation coops, but constantly
allowed access to water treatment. The
birds selected (marked prior to fast) for
processing will be weighed after a 12-h
feed withdrawal and this weigh will be
used to calculate carcass and breast
meat yield. Birds will be electrically
stunned, bled, scalded, mechanically
picked, and manually eviscerated.
Carcasses and abdominal fat pad
weights will be recorded. Carcass
weight will be determined without neck,
giblets, and abdominal fat. Carcasses
will be placed on ice for 24h and then
deboned to obtain skinless breast fillet
(pectoralis major muscle) and tender
(pectoralis minor muscle) weights will
be seleced for determination meat
quality in term of drip loss, cooking loss
shear force by the recommendation of
Sanchai (2002)

Data were analyzed by
procedures of Statistical Analysis
System as recommended by Steel and
Torrie (1980) for a completely
randomized with a factorial treatment
design. If difference in treatment means
were detected by ANOVA, Duncan’s
Multiple Range Test was applied to
separate means. A significant level of
P<0.05 was used during analysis.

Result and Discussion

There was no significant
interaction on carcass composition and
meat  quality  between  dietary
metabolizable energy, crude protein and
digestible essential lysine-methionine
ratio as shown in Table 2. This result
was consistent with the report of
Kamran et al., (2004) as reported that
increased metbolizable energy, crude
protein and composition and lysine-

889

methionine ratio resulted in non-
significant (P>0.05) increased carcass
composition and did not improve meat
quality of breast meat of laying hens.

However, it was also found that
increass lysine-methionine  ratio
tended to increase percentage breast
meat and tended to reduced abdominal
fat pad and also tended to improve meat
quality in term of tended to reduce shear
force in breast meat of laying hens. This
result consisted with the report of
Kamran et al., (2004) who reported that
supplementation of essential amino acid
tended to improve percentage breast
meat and tended to reduce abdominal
fat deposition. The author suggested
that it could be due to reduce heat
increment, which was associated with
the metabolism of excess protein. The
author also suggested that layers fed
diets rmarginal in amino acids will
resulting increased percentage breast
and reduced abdominal fat content.

Conclusion

There was no interaction on
carcass composition and meat quality of
laying hens between metabolizable
energy, crude protein and digestible
lysine — methionine ratio. Increasing
dietary metabolizable energy and crude
protein level did not improve carcass
composition and meat quality. However,
increased digestible lysine — methionine
ratio from 0.75:0.68% to 0.85:0.77%
tended to improve carcass composition
in term of percentage of breast meat and
reduced abdominal fat pad and also with
tended to improved meat quality in term
of shear force. The results of this
experiment has been concluded that the
level of 2,800 kcal of ME and 15%
protein and also with 0.85:0.77%
digestible lysine — methionine ratio
were the optimum levels for
improvement carcass composition and
meat quality of brown laying hen as
rearing in tropical climate
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