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ABSTRACT

The effects of dietary lysine (Lys) and methionine (Met) levels on growth
performance, nitrogen balance (N balance), carcass compositions, and meat quality in
Black-boned chickens at 0-12 weeks of age were studied. A total 240 day-old Black-
boned chickens were randomly distributed in completely randomized design (CRD). 4
dietary treatments were assigned with different concentrations of Lys and Met
levels, 80% (T1), 90% (T2), 100% (T3), and 110% (T4) of broiler recommendation by
NRC (1994) with an age 3 period of 0-4, 4-8, and 8-12 weeks in both experiments.
Chickens received feed and water and was freely available at all times (ad (ibitum).

The results as follows:

Experiment 1: 0-4 week of age, body weight gain and feed conversion ratio
were not difference among group (P > 0.05). However, chicks group 2 (Lys : Met 90%
of broiler recommendation by NRC (1994) = 0.99 : 0.45) showed a tendency to increase
feed intake and showed the greater value of N balance than other group (P < 0.05).
Carcass characteristic were not affected by different levels of Lys and Met. But, meat
of chicks group 2 (Lys : Met 90% of broiler recommendation by NRC (1994) = 0.99 :
0.45) had TBAR at day 7 and shear force lower than other group (P<0.05).

Experiment 2: 4-8 week of age, feed intake and feed conversion ratio were
not difference among group (P > 0.05). However, chicks group 3 (Lys: Met 100% of
broiler recommendation by NRC (1994) = 1.00 : 0.38) showed a tendency to increase



body weight gain, improve N balance, and weight of wings and thighs more than chicks
fed in other group. TBAR, water holding capacity, and shear force values of meat in
chicks group 3 (Lys: Met 100% of broiler recommendation by NRC (1994) = 1.00 : 0.38)

were lower than other group.

Experiment 3: 8-12 week of age, feed intake was not difference among group
(P > 0.05). However, chicks group 4 (Lys: Met 110% of broiler recommendation by NRC
(1994) = 1.10: 0.42) showed a tendency to improve body weight gain, feed conversion
ratio, N balance, and weight of wings, thighs and breasts. TBAR values at day 7, water
holding capacity and shear force value of breast meat in chicks group 4 (Lys: Met 110%

of broiler recommendation by NRC (1994) = 1.10: 0.42) were lower than other group.

In conclusion, this study indicated that the proper lysine and methionine
levels in diets for improve growth performance, N balance, meat quality, and carcass
composition in Black-boned chickens during 0-4, 4-8, and 8-12 week of age should be

at 90%, 100% and 110% of broiler recommendation by NRC (1994), respectively.

Keyword : Lysine, Methionine, growth performance, N balance, carcass compositions,

Black-Boned chickens
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nn. = Alansu

% = Percentage

°C = degree Celsius

a* = Redness

ADG = Average daily gain

b* = Yellowness

BW gain = Body weight gain

cm’ = Cubic centimeter

CPI = Crud protein intake

CRD = Completely randomized design
DM = Dry matter

FCR = Feed conversion ratio

FI = Feed intake

GC-MS = Gas Chromatograph-Mass Spectrometer
HCL = Hydrochloric acid

Kcal = Kilocalories

Ke = Kilogram

L* = Lightness

Lys = Lysine



ME

Met

N balance
NE

NEF

NI

NR

PER

pH;
pHy

P-value

SEM

TBARS

WHC

Metabolizable energy
Methionine

Normality

Nitrogen balance
Nitrogen excretion
Nitrogen efficiency
Nitrogen intake
Nitrogen retention
Protein efficiency ratio

pH at 45 minutes post mortem
pH at 24 hours post mortem

Probability value
Standard error of mean
Triobarbituric acid reactive substances analysis

Water Holding Capacity
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1.2 m3uSudgsnuglinssansn

s a

Lﬁ@ﬂ"\]Wﬂlﬂlﬂig@jﬂﬁﬂﬁﬂ%’m%ﬁ’mﬂa’]ﬂ“uaﬂﬁ']&JWUS VANANR (2547) F9la

)

ihnsAinwuazdnionaeiuglinsegnatlulosdu lngiansananduu ussvheedianuoe

Y

& 1 A % & @ A o = ¥ o { o <
YNATUFIU AD KU LUD LLﬁSﬂiZQﬂL‘UuaﬂW ﬁ]?ﬂﬂ’]iﬁﬂ‘lﬁ’]l@ﬁ]’]LLUﬂlﬂﬂigaﬂ@ﬂ@@ﬂL‘Uu 5 dy

Ly

&
Ug AB

2CNa

o ‘:4'

1) linsgand@imineaisuns gniindlvude 67.74%

o a A

2) linseanandves gniindvuduinia 91.66%

Y
o A ¥

3) linseanedmiasesnes gniindvuden 61.11%

4) lnnsganmaeaiy gniinduudnn 63.16%
5) lninsganddvviselinseanend gniliindivwdv 100%

agalsinulanszgnataneiugengg dsdndudesinis@nuideludiunig

Y

il 2
faa v o

Usulgeiugsioly welvlaaienudninidnvasaisusn (Fvw) wazdnwuznigluvesla
nsganan 3 Usens asilananalilumeudu tieUsslevinsunisideaduaueisn guu
- - Y I~ ° [ o ! v < & = a v
ieANaIsy wazieldilugnIudwiudisesmeduduumenisifesieiasusgls
dmuasauaIBnnImile

algnIud wazany (2558) levinnisAndenalenusla wasivaninauainis
v A ] v | o a aa aa = Y ¢ = o
Andansne Ingldralinszananfundeglugais lasanmanieny 22 dav delidnuiu
162 ¢ 1 Juwearl 34 67 wasiwendle 128 f drandaden Timde 60 i Wuwag 10 f wne
iy 50 ¢ Lieldidurane-udwug (PO) dmsunisudngnlngu F1 el lnefiinasinig

ArnLaan Mail



1. tnaugINsARLaanA LN (Growth performance) Antdenlafdiiminga

[

geninAladevegananed uaznade Javainuduss uwaglifidnwaefinisms efiaun

=3)

MntuFwhnsindendnvareuenmunaeide 2 fold

2. \nuginisdnldena udnwaratsueniinseniualeiug (Physical
characteristic true to breed) [43ans1USsuiuaINMSEIEAINLED RaNTaNfBaenIEs
{1 5 &nwauy &l (M 2)

1) neounazlunth: Anseudadunsousns uazdlundhseaduda (nm 2;
al)

¥ <@ a ¥ a x v [ S o o 1 1 yao
2) udauaziau: dudiasdiduseaduden vsemdduulnliasy eylaylvid

Wwla (0w 2; bl way b2)

>

v A

3) fFntla: Arvtlasaadudaimi (2w 2; c1)

4) du: dusnaldaudeadudsuinni 2/3 vesAnueauREeNNATI 50%
vasau mndudunldaia (1w 2: d1 d2 d3 da)

5) waudin: Amarulindeadude wndsuaulaldasuaiusiuaud
(ﬁ@qmsaq’laﬂﬁﬁ‘]uﬁmlﬁwiﬁwLﬂuﬁmﬂaiﬁﬁmﬁq (N 2; el e2 way e3)

dauaruiimelu Idun Wenasnszgn Selinhuldidunasinsdaidoniuas

S oA o A [ AV 1o aaa
I Wiasannnisanvaantnluvae Nlndadigis

et}

7 2 dnwaigrasinnsgananulunisdndonaneiug



1.3 nsdanisqualinszane

msdansgualinszgn lnetanzsueimssiunisluguuuuiindreiulild
Tnoutseanidu 3 seoe (fiudnd, 2553) o
1. szeelAldn (81g 0 - 60 Ju w3e 0 - 8 daw) linszgnenszezusnazdesnnfioly
ATMBUGY warnsinn1siu Wwudefugnlnfidssiily udliemsgnaianizilusiy
19% waanuliuszlend (ME) 2,800 Alaunasi/Alansu lnvuzduq TndiAssiugnlild
2. sweglisu (019 60-150 Yu n3e 8-21 daw) linszgnaiu lissesitunisnn
ué Tnvuzlugnsomsdesdlusiu 14.50% waseulduszlovd (ME) 2,800 Alaunasd/
Alansu Tnsurdug IndiAsiugnldlagu lnssesiasfauimunsiuewnaufeduln
lidleeny 15 dUami ifusiuly
3. sworvily (Husseeilinssgnarilongioust 21 dUnwidusily wisnsdaniadu
2 dhumudarmsly fil
3.1 szaglilddonndn 30% svurildernsdlusiu 16.0% ndauld
Uselend (ME) 2,900 Alawaasd/Alanduemns nsugdun Inalhesiugnlaly
3.2 swpzililduinnd 30% szordilusiu 15.0% wdsenldussloniiy
(ME) 2,600 Alawpaes / Alansu Tnwuzdus Inatssiugnlal
dmsunisdanslumunismivaulsassuinenaldlusunsuvinindu wudeadulnle

ag19lsAnuAUNABIAN TR AL AT LU TUNUT SILITL82IIa1TSAAESLUNNIE 3

= L1 t:’lj Y I ::’lj J a 1% 4
aziluselovy uanandasinnisisaseun audealnlarusnaseumulidsoinnasnlial

Y [ d‘

lsaninesszdnszianiidane 1satu1 (pullorum disease) Feanusafnsauiiula

9
Y 1 1

e wavsnanlngane — wiidudiinde Tsataavinlulamelasans 50 — 100% laelanie

Y
Tuaneugiiiondn Selnfdeudnazeauresiaynlsnagie

Y 1 [

& 1 o d' 1 v v 3 X =
ﬂ’]iLaEJ\ﬂﬂﬂixﬂﬂﬂ’WWllg‘ULLUUV]ﬂa’]’JlI’]GU’NG]u Wunisiasaieldidune — wiwu

2N

[ + a 1 v

] (% dy = 14 6 dy v a a 1 !
ﬁ’Wii‘Uﬂ’]ﬁLﬁEJﬂLW@I‘U‘UiSIEJSU‘NQ'mLu@ﬂqﬂﬂULﬂﬁ@ﬂEﬂ‘ﬂu bYU 1ﬂﬂ§$ﬂﬂﬂ’1¢]ﬂ87ﬂu VU uUnY

q

' v
€ 1 )

wasantinszgnatey 8 daniluduly diunilsdnaliidune - uiliug diufiviossides
= A 9w 4 L & | - DR = |
Wevenselduseloviainiiafiniu msideswuuidesarunseaulinaiiazen twelvla
nszgneszesilldeaniidinie ndauilevsuduse wazdanudunulsalad anmsiliany
gnIanal 50% wilasudmeldniivunvreny 50% wu 41ilne Uaneta vise draudensdld
AMTULANIN wonandaasiitavdniazenduliuduidng Tiiusieasdew ssoziiailu

msideslinsgandiiodinainazeglutie 12 - 16 dUaw



nsnagUszauanudnsvlunsidestinszgndnliuin - deeiiedlatiu Nddey Ao

o
(%

ﬂ’J’]@J(;]Jﬂﬁ]LLﬁEﬂUWN?Jgu?JaQE:ILgﬁﬂ Uizﬂauﬁ’mzé’aaﬁﬂmmmmitﬂmLﬁuag'l,aua 19970
Uszaunisaliignules LagAuaInaINkNEaIndNseneg wonaniludunainerafeiins
wUsgthundnfasisnem wu elinszgniuarenduluninussgndout e vdeedesdald
ﬂiz@ﬂ@i’m‘%amﬁmﬁmsﬁ?ﬁuq s?fql:‘f]uLmeﬂ,uﬂ'13Lﬂ'mﬂaﬂ"ﬂ,ﬂ'ﬂwaﬂﬁﬂﬁqﬁuﬁﬂmwﬁaé’w

(Lﬁmﬁné, 2553)

2. TUshiu

Tnglulusaululpsioudussdusenouyssana 16 Woddud feufunsmusuna
voalusAudslinsiiaszgvimiuululasiauiasamnig 6.25 TUsfuUsenautusensnesd
Tuvanewdnnesieatusenussmdlng Tngromyozdly (-NH,) voensneviludnianse
ffumyja1$uanda (COOH) vaensnexdludndamils Tnegauderilu 1 lwanasenisin 1
ftuszdlng fetudleTusiugndenudriuaninesslfnanesilu mautensnosilunuemiy
#89nN1519ve9dR A 2 Useunm (a1lsw, 2547) A

1) nnezilufisndu (Essential Amino Acid) lunsaezdlufisresnevinlale vials
sramedulalidudnivasdniliaunsaadrstuessidudedldsuanems 1aun wuls
Totlu (Methionine) 913531u (Arginine) n3Ulsnu (Tryptophane) n3lodiu (Threonine) 11

a a

du (Valine) lolog@u (Isoleucine) a@u (Leucine) inilaszaiiiu (Phenylalanine) gafifu
(Histidine) wazladu (Lysine) lunsdidnidndaanisnsnezilufiuiudnaswilade lnadu
(Glycine) wagngmdn (Glutamic acid)

2) nyneziluilaisndu (Non - Essential Amino Acid) finnusndusenisiluld
Uselomdlusrameuiu uidunsaeviluiisrsmeaunsaadrsiuedlganansiilulnsiau
woannsneziluiisnduluoms udirssnelilasuanemsilduansennis laun oz
avfly (Alanine) 1nls&@u (Tryrosine) ﬂ@@ﬂﬁu (Glutamine) 31 (Serine) @andu (Cystein)
Lnadu (Glycine) nsauaaunfn (Aspartic acid) Loan1513u (Asparagine) N3ANGAEN

(Glutamic acid) wazlnwsay (Proline)

3. aunalulasiau (Nitrogen Balance)
augalulasinudunngivsunalulasunmaeismedaslasudnluluubas Tul
AnuaugafiuUTnaaslulasaunmuafissnmedaidueenin ludniniueimsund uas

a a a ! a 1 =y ¥ 1
L‘WEJ\‘i‘Wa%EiJ‘lJiﬂJ’]ﬂJ‘U@\‘iluI@ﬁLQUIUTNﬂWEJ?N‘VI 1UIG]§LQUE‘[’JHIMQJ,VI‘UU@@ﬂﬂglﬂﬂqﬂﬂ'ﬁﬁlaﬁl



aanolusAudruinluinsnie wielduranldsauniinismyuiudsunaunuiu deiinns
duaszinazaanslusiunawnudulnfiveawadsianig (Protein turnover) uiluuene
suneenvaregluannziiiinalulasiuduauvieuinls Aaugalulnsiaudadufuans
fenszurumsaaneuaraimdsnunelustnieg diaunalulasiauagiuinindiniig
wanensserisuialulasinuifufuuiialulasauidudieeenun daunisi

(Allison, 1959)

NB = NI - (NU+NF)
NB = aunalulasiau
NI = USinadlulasiauiideifu
NU = USmnadlulasiauiitudrematiaans
NF = Ysinalulasiuiidudiemaya
Aaunalulasiauiidniald 7 3 wu fe
1. aunalulnsiay (Nitrogen equilibrium) Usinallulasiauistamedudnesindu
Usanaudile3u idunnginuldludaiung mstululpsiauddsuudadldnulnaeims
Wsfu dielduemsisiunnasdululnsiauseninunn deanomwnslusiuas Tutuusne
Fneazdenstululnsiaueenuuineguuin vinldgalulasiuduau seundn 2-3 Ju
$1uneazdululnsiauesas vinliAnaugalvaideiinsdululpsiautesaninfuie s
aunafuUSinalusAuilssuanems
2. augaiduuin (Positive nitrogen balance) lulnsiauiduseniitesninyTunmi
19650 wanad sremefdavadlulnsaudsdlvg iulusivvendunie wulglunsdis

s

nsasiloldovesdninAduasyAulnaAsLsLInAa udeTulaS s

3. aunatluau (Negative nitrogen balance) fin1sdululasiausanainsneniy
| A vo ! o o a a A A v o ¢
ll']ﬂﬂ'l'ﬂ/llﬂﬁ‘U‘ﬂjﬂaTVi']i LRI ﬂqaﬂﬂﬂqﬁﬁﬁqﬂiﬂﬁmusﬂ@ﬂLU'EJLEJ@N']IGU bYU Iuaﬂﬂazam?%m

21115 dn vty Ludu (Suntornka, 2009)

4. nsnaziiluladu (Lysine) waziunlslatiu (Methionine)

nsneviluladuuaziunisletiudneglunqunsnezdiludndundnuiaaue (Limiting

[y

amino acid) Tud@niUn wagnuirgdnuaumlsletudududuusn (First imiting amino acid)

o

warladuiduduau 2 (Second limiting amino acid) §n33s3ududeclasuannensiu

= = [ a A 1 o = o w 1 [y
Weswe wnlslefudunsnesilundislunistevaansleiu Sunumdrylunisdetesdiu



msazauvesluhiludu uaztdesiunsifalsaduai dadumsiueyyadasziinsmaa
WuLieafudaiiu Yretesiusnsnieanarsie wihiiddgyvenulsledude Huwnadls
Fawesd (Sulfur) wiedeniuedy wazansusenoudu q Aisluwdsnanie nesranieay
Toi g audmsUNITININaIELaZ NSRS YRULAAINUNG 1119018V 1ANTUUTUIUVDY
Auzdudilsiiiome s1anieagliannsaairsansiuoyyadase uazazlianansmhansdinu
oyyadasedildsuanunasiigg uldliAausslovdld Sndauunlslofiugiasiasy
UszdnEnmn1svinnuessiveeu Jsteutymszuunsgese s Beluszuutoue s
valaty daladuiinnudfyededdunisaidusiuiiddayesisnie Tagsene
Fosnislafuitonnadyiivln nsdouusniede n1saisgisuni sosluy sauds
ouleiange warduiuselomilunismelunisiadgyivlavessninie Jdalunistegenia
dawferneg ves319n1e suadagiidnuniu gesluu uazteuledianeg Tuseniey el
seneihnsaladunnldnmaiglndunds faelunisgaduneaidey freUsuaunaves
seavlulasiau uaztielviviaendonudenss udu

a

TudaiUndnazwiansaeziluminlefu ladu 91538u waeynsulsnny wsizIngau

q

' (%
= o ) 1A

aﬁmié’m’idauimgmmﬁlﬂumﬁm%’ty}ﬁw‘%amawaaalﬁmﬂmiL‘W’wU@uﬂsej insaoziilunanil
i Tneldnnsvinnseesilumaniidnaduiertunisualusiuuasidnvas irmwane
gean1svnnsnesiluaintug e wu Tusiesuves NRC (1994) naisdnuasnisvn
laduilduudniidans msviansaesfiluaminlefuimlviuwivedldfuudusivun dau
nsmansnesiilugdu lelugdu vieumaeyaniy iliaufiaund nedifidndlasulusiumn
LAUAMNABINTG UBNIINILALUANAINITAOULNUNINATYEALAIGIN IR IAUDIMNS
Hovas Sammsiiuiminanas nstusesensiawedauaymsadndniindeldoon
Tnesiufosinuinniy wazBdnituihdes azilianududuwemesluiefiinannis
frdnnsmerilugedu srenerdmeenluiy ildeudussludongeiu mnuaugares
nsanazansiin1sasuulas ylrdnitnuiauniuazidulaeld (5793, 2549)
faifudesusvaunansnezilulaeldladuilundnaudewmlsledudiolsifa
Uszansnnlunisliuselostainamslagedn uazasiiulainumlsleriuagyhausuiu
mn

nsnaziluladu dnnadaliununiunsduns1EiLea-A1st9iu (L-carnitine) Faw28Tun 1510

naeyluudnaae (Lam and Mindell, 2015)
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5. ninazdilulugaunad (Ideal amino acid)
Sfuanuddnuensaeziluiiusmunsnesiluifegetnadriaviotnundus
w39 (Limiting amino acid) dwmdulidudwudl 1, 2 wae 3 fie wnlsledu ladu wawn3
ladlu a1ud1u (aunaududnomisdnilng, 2543) JUsAulugaund (Ideal protein) wag
nsnerilulugaund (Ideal amino acid) Ae TUsAuAfamuaunavensnezilunFodntovis
fio Wsdufifigaonmuesnsneriluauysal fvdauazUiinameansaesilusiieg ifeme lid
nsnezilurinlaviavIeuiniiune nsussliununlysiudems iUy kasdngiu
nsneriluvesnsnozilulugauad ileldusziiiunnniwvedlusiu Wang and Fuller (1990)
Iefownsnozilulugauniin Wudumuvesnsnesilusiuvionsaesiluiigngaduriesinig
THusslowilsogauysal Saomnefedesdusznouveansneiilufinssiuaudeanisves
Fniiieldlunsmssinuaziionisidapiuln anlsy (2547) Mesureindndiuneansnesiily
TunsaezilulugauafifudaduiiiuiUnansneziiluidniléliats (Bioavailability) us
Tumsintsinansaesiluiidgaidlsasdussiuiodonlinn alifdaseiunsnesilud
gng@ulaa3s (True lleal Digestibility) lileo1mssusndedldidndrudans uslsilvud
nanozdlufiiinguiAsensivlunszuaunswauedfuianue signsnesilufigngady
vndmoldlimiluldisslent Fadudisdilndifsnisliuslonildasarindu wWosn
lruargnsfinnudesnsuSinalusiuldviiu Tuegfuamuunnendlugume wus ddn

Y

F LazdnIINITLasLAUIRTUTI9R99)

6. aunansnazilulugaund

augansnezdlulugaunide ninezdlufidosnsiadiosssdnuasnisadrelusiu
avaulnednndnvesnsneziluladudundnauuwuiannisidnsaeriilusadadudifivue
Snsdunsaezilulusimsvediiile fwwndnterlddndiuwansnesilusndussug
Wisuisudulesiuavasladudundn (NRC, 1994; Baker and Han, 1994) siauandly
as1e 1 iiiesannladulunsnosilusnumdususuans usilovnagliinsnosilusi
SuﬁmmmmLmulﬁuaz%dwaGiamm'%aﬁuimazﬂmmwLﬁamaﬂlmﬁa‘ﬂmmq Snwahs
PreanduuAImstazaukUsUTvelesigudlUsiuluiive 1wnsdndle (Kidd et al,,

1997)
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A1519 1 dndrunsmeziluduslesldlazudundn (laduwindu 100%)

dndaunsnaziily (%)

nsnaziily
NRC (1994) GRRS (1999) Pastor et al. (2013)

ladu 100 100 100
wnlslotiu 38 37 38
wnlslotiu+aiiu 72 71 74
n3ladu 74 67 65
n3ulawu 18 16 17
213531u 110 108 106
lolugau 73 69 68
MaU 82 - 79
A%y 109 112 110
wiaazaniiuy 65 65 66
wilaazantu+lngdu 122 118 118

nuELn: NRC = National Research Council, GRRS = German Recommendations for
Requirement Standards

fun: fanUasanann Wecke et al. (2016)

7. maduvstndlunisgaduvasnsnaziily (Amino acid antagonism)

wifsvesanld (Epithelium) Wushdrfnnsgaduanseineg fegriuniisdild Tasiams
Iﬂiﬁuﬁagﬂugﬂ Polypeptides, Dipeptides %38 Tripeptides WsAuluianalvajq awnsagn
ulelanszuauns pinocytosis nsnedilufigngaduaziadoudielag Active transport
system aidunarilinsneziluiiogluguves L-form azgadaldfnin D-form nsudmamy
Asuandalaenisnesy ester nson1svinliusgyuesnsnesiilumely Taenszuiunis
acetylation 13an13vMAnUsEql side chain veensaeziiludiuudusiagluviane active
transport n3mpziluuIsfazdinisursugaiuluiiesuean1sgady (antagonism) 8nfiegig
U 857l leucine agluseiugs Gnand 100% wersuiuladuluemis) asvinlia
#99n13 isoleucine qasﬁumm arginine, cystine Wag ornithine (1nnIUSTA NRC (1994)
AURA) azé’ugﬂmmm%mm lysine @21 arginine, lysine lkag ornithine azé’ué’jﬂmsm%u

cysteine nsmariiluilunaavzduganisgadu basic amino acid 1%u methionine gy
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N1359ATx lysine el basic amino acid 9zliduginisgaduveinsnazilufiilunansg

(Wu¥inn, 2543)

8. UszdnSammsasgaulavadlinszanm
Tunsmungasemsdmiulinszgnalunsassasengiu undawdsuuaslusiu

diolilaflaussauslunisiasaivlnldognadind dwinfuarUsunanisivemsvedld

nszgnAUNEneTtuS dausleny 1-20 daiuandlilunsreionandly anse 2

o v 6

1519 2 %’a;ﬂaﬁmﬁfﬂﬁa (M31) wardSunun1siueImIs (NSY) Y89lNNsEANAIUISENENUS

U q

218/ yudaanudos SOTERTRE vudnAaev1n
u. . dwiin  Uswnmewny  dwidn Uwwewnsy  dwdn Uiwaems/
wa e e e e 717 %)

1 46 57 43 57 42 74

2 971 94 92 127 88 106

3 155 148 150 152 146 112
4 232 181 250 208 232 146

5 306 194 333 238 324 261

6 377 271 458 367 449 279
7 387 300 art 414 456 303
8 539 332 614 495 570 325

9 690 553 774 655 698 500
10 968 573 958 683 968 613
11 1,043 613 1,041 775 1,040 687
12 1,059 3,941 1,167 5,422 1,100 4,563
13 1,188 500 1,242 667 1,254 588
14 1,275 400 1,333 533 1,262 413
15 1,375 438 1,400 417 1,354 629
16 1,456 513 1,555 482 1,438 625
17 1,575 500 1,636 464 1,508 554
18 1,625 475 1,709 564 1,833 450
19 1,787 493 1,782 427 1,833 433
20 1,853 400 1,800 640 1,991 491

U1 AALUAINIIN WNUAENR (2553)
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9. AuMNEINLardIuUTENaUYaIInvaslinulauaslinssane

(%
o o

nsAnwEnEEAMNAIEINLAEdIUUTENaUYRIINYeslnuilawuaz linsean iy
Jaturasitha et al (2008) laasunanis@nwin Wmtdneinveslnnsegnaiinitliviindu

waziladnusagniadiiontien nsean uazdniidtuvedilonenseanveslinszanad

Wesidualiuanaieainlnuiandu deuandy a1519 3

M1919 3 A mwInvedlifieny 16 dam

2sualn
3189013 » SEM  P-value
linseanan  wwdles  wsa lam
¥wnenn (nn.) 1.10°* 1.28° 152°® 158 0.057 0.001
dwtinenndauds (%) 63.70 6590 6360 6440 0.050 0.084
Fudaudas (% vasiminenidy)
Lﬁwﬁwanmmsan 16.60 1770 1860 16.10 0.080  0.279
aglnnsunsean 20.60 19.60 2040 19.30 0.090  0.354
UDITANTEAN 16.70 16,70 16.60 17.60 0.040  0.429
ey 5.80 530 550 420 0.030 0.081
Fududausa 4 dn 60.00 5930 6120 57.20 0.110  0.290
nsiaudsnuuulnglisiunszan (% vosthwiineniiu)
denthen 1250  1550° 14.80° 11.70° 0050 0.002
azlnn 13.40 13.00 1330 1270 0.040 0.673
193 10.60 10.50  10.70 1060 0.040  0.997
dedulu 5.80 530 550 420 0.030 0.081
dounss 50.80 5040 5310 4820 0.110  0.095
nszan 43.70°  41.40° 41.00° 4520° 0.080  0.010
fndauLilouns/nszgn 1.17% 1.23*  130° 1.08° 0.004 0.022

Y v

g | Ao Anadsluusiniediuniiuiiednesldudeuiulianuuansdieaiunieai
(P<0.05)

fun: Faulasanann Jaturasitha et al. (2008)
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10. auniilevadlinulissuaslinszanen
nsAnwdnuarAunLlevedlaiuliewuaglinsegne Jaturasitha et al. (2008)
lpasunan1sAnwdn pH veuileliudazsilaldfinnuuansdieiulunieads diudvesilodiu

#199 vaslinseaneAliwansnsanliviadu duwandly a1 4

M1319 4 Aauniilevedliusazuin

2sualn
318N13 v SEM P-value
linseanan  Wulles s 1sa
pH tilewtien
pH 45 min 5.95 5.86 5.92 596  0.006 0.902
pH 24 h 5.88 5.77 5.88 586 0003  0.196
Aile
winen
L* 50.7°1 549° 548"  61.6° 0.09 0.001
a* 1.66° 1128 298"  -0.60°  0.036 0.001
b* 10.5° 13.6° 8.4° 14.1° 0.03 0.001
gzlnn
L* 45.9¢ 51.9°  520°  555° 0.06 0.001
a* 3.87% 5.27° 522° 353" 0033 0.007
b* 3.4° 7.8° 4.3° 7.3 0.04 0.001
Gl
vinen
L* 71.7° 68.5° 4019  63.2° 0.03 0.001
a* 7.62° 4.32° 498>  7.68 0.01 0.001
b* 4.2¢ 23.2° -0.6%  16.3° 0.02 0.001

Y v

wuemg | Ao Anadsluusiniediuniiiuiiednesldundeuiulianuuandeiunieain
(P<0.05)

flun: Faulasnann Jaturasitha et al (2008)
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M1319 4 A niilovasinusazyile (se)

2sualn
318119 v SEM  P-value
linseanan  wwdles  wea lsa
Gk
dzlnn
L* 68.40°1  67.60° 42.80° 73.20° 0.020  0.001
a* 8.30° 395° 439°  747*° 0.016 0.001
b* 6.20° 19.10°  0.80°  10.00° 0.020  0.001
anuausalunsduti (loss, % of total)
\ovithen
nwaqmuﬁafnmnmméu 8.26 1039 843 1114 0253  0.69
ﬂﬂiq@ﬁafwmﬂmilmilﬁa 5.54 3.64 4.67 542  0.074 0.14
msgydedhannsduliian 22.08 1899 221 2289 0.179 0277
ﬂqaqmuﬁaﬁwmnnwéw 24.65 2066  19.18 20.16 0298 0.418
\oazlnn
maqmﬁafwmﬂﬂmmﬁu 4.22 3.42 3.66 4.09  0.177  0.975
maqmﬁafwmﬂﬂmmﬁq 3.87 213 210 299 022 0423

nsgndettannnisdulifan 20.12 2338 227 1992 0061 0.423
nsgRydstaTnnses 30.21°  27.65® 21.06° 24.48%° 0.245 0.032

v Y [

g | Ao Anadgluusiniediuniiuaednes lduileuiulianuuansdieaiunieaia
(P<0.05)

fun: Faulasanann Jaturasitha et al. (2008)

11. szauTusiu wazwdenu luawnsiifinassliiudio

van Nguyen and Bunchasak (2005) lafnwinaveslusiu (23, 21, 19 uag 17%)
wagwasnulguselevd (3,000 way 3,200 Alawaass/nn.) lue1m15naUseansnInnnsg
w3dule waznunmnveslilunslusserBudureaninaiaiuln annsaaguldinnig
Tlusauluseaumasiuasulusauluuimindlugudssansamnisidonmsiaaninnis
Ilusiuluseauge mummiﬁﬁwé’ﬂmuﬁﬂsz‘lmﬂqa 3,000 kay 3,200 NlawAass/nn. il

nasoUsedngaimnisiasyivle Tuvaeilnnlasueimisnasnuldusslesigs 3,200
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Alawraas/nn. azyilrluulutewia wiuduaIn 0.39% WU 0.57% Va9u1ninga welunig
nduiulusfungauduvunliuyililuiuludesiesanas azdulddnisldensivsiusedu
19% 7dwasultUselevisening 3,000-3,200 AlawAasns/nn. HULNgINaRaAIUABINIS

a o [

ionaasyiulanazuivlgaunmenvedlilunaunndnaainngudueg editudfgmna
Ghg

van Nguyen et al. (2010) la@nwimaveslusiu (15, 17, 19 uaz21%) waznaaanuld
Uszlovil (3,000 wag 3,200 Alawaasi/nn.) Tueinisdeuszd@nsninnisasgLaule way
A msInveslaluasluszeznsasyiule wud Lilisninatiusenieseaulusiunay
wdsu sefundsaulivseloviivhlvssansammsieigdulauazaunmsnifgade
3,000 Alaueaed/nn. dausziulushiuuazndsmiluemsiuuzidmsulniuies (A

Ao TUsAu 19% wasanulguselewsd 3,000 Alawaaas/nn.

Miah et al. (2014) laAnwinavesseaunasulsuselevy (2,400-3,000 AlakaAass/
nn.) Auandneiu wazseaulusaud 23% seUssansnmnisesaivinvedlafuiledy
Uszimatsnanmediieyuldlddingn 050 n¥u wudn nquitliermsiialusiu 23% waz
wisulduselond 2,800 Alaupand/nn. ilsmdniuiinty wazdseansamnisddeu
amsilumindituedeiited e

Sompie et al. (2015) laAnwinavo95zAUlUTAU (18 Waz20%) waznasauls
Useloaid (2,800 3,000 wag 3,200 Alawaasi/nn.) TusimisseUssansninnisiaseydulalu
ifudlosluussnedulaiide agulfiszduresiusiu 18 wie 20 % ndanuldusslon
2,800 AlawAaas/nn. :ﬁlsuﬂmiaqﬁaqﬁaEJmhmjmﬁiﬁ%’uwé’qmﬂ%’ﬂiﬂmﬂ 3,000 #58 3,200
Alawpasi/nn. agildudAynsaia

Perween et al. (2016) laAnwinavaaseaunasnulduselowd (2,600, 2,800 Lhay
3,000 Alaumaed/nn.) waslusiu (17,19 wav21%) Auana1afudeUszansninnig
sniulouaznddutuveslifiudioslulsemadude wuinfissdulusiu 19% uaz 21%
LLazﬂﬂﬂﬁmmsﬁﬁwé’muﬁﬂiziwﬁqq 3,000 Alauaaes/nn. vildowmiind ity way
Uszdnsnmnsiasuermsilutminatuedadduddmsadideissuiisuiuseiu
Tusiudt 179% Bnvisseiulusiuasndanulivsslonififutuasdodiugiduiulunisdn
lsafladaladnaie

Miah et al. (2016) l§@nwinavessziundsnuwariusiuluemsiivand1afuse

UszansamnisiasaiulauaznandnidelulniuiesesUssimatenanna Tussuzusnld
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seundanulivselond ( 2,800 uay 3,000 Alaunasd/nn.) Aseiulusiu 23% wazluszey
Aulmagldsedundsaulduselom ( 2,700 wag 2,900 Alawaasd/nn.) Asedulusiu 17%
seuszans s yivlawesnandnidelulifudesnelfanvnsidsauuruunaes
Ussmatananina nsAnwiluadsianmsaazuldi nisldemsiiingsugs 3,000 Ala
wAaes/nn. waslusiu 23% vzdmandeuszansnmnnasaiulnuasdnnsasuems
Judeldrfiandosouisuiunguauauesaiiioddmeada

Perween et al. (2017) lafinwinavesseiungsaIu (2,600, 2,800 hag 3,000 fila
LAAB3/NN.) Larlusiu (17, 19 uaz21%) luownsiunndstusionisldusslovdlsvodlnmg
wazwandamaasugAaluldudeduyssmeduiisnieldaninmndoniidaudeutu
(gaumgdl 32 °0) wud1 mslviomsfisndssugs 3,000 Alaunasd/nn. SruAulusAu 19% az
danafrouszansnmmsiaiadulaléAnanodsddodfymaata

awu uazAy (2559) IhAedlinszgndaneiuglassnvauuuddosiiululsaon
AR89 IR CP 2 S¥6U (21 vs. 19%, 19 vs. 17% waz17 vs. 15% lugaseg 1-5, 6-10
wag 11-13 dUavi auaeu) lngusagseauves CP 8 ME 2 580U (3.2 vs. 2.9 kcal/g) masn
sy 1TMAaeY 13 dUai waasuldin daslieny 1-5 dUavieaslifenmnsiid 21% P, 2.9
kcal ME/g du929018 6-10 uae 11-13 dUansimsli 19% CP, 2.9 kcal ME/g waz 17% CP,
3.2 keal ME/g a1y usililesainnsAnwuosavu uazame(2559) t1asu 1Hunisli
0137l CP waw ME sefugaifuszdusiuuudaidlestoudusnifnauis 01y 13 dUnvideons
nsgnusenamInaaedluszezsonn UFTR wazane (2560) Jslddnwlngliemsivmeay
Tutslieny 1-5 &Uawi fie 21% CP, 2.9 keal ME/g aufisnsnulilagavy wazans (2559)
fou udSumaanssiosenslfesidl CP wag ME #1afu (19 vs. 17% CP uag 3.2 vs.
2.9 keal/g Muddv) Turdlieny 6-10 dUn1vi nausngin gnsewnsiuanzas fie 19%

CP, 2.9 kcal ME/g

12. szaunsaaziiluladunaziunlslatiuluaivisiinasaln

Zhai et al. (2016) la@nwwavasnisitnsnosiluladukazumlslodulusimsdmsu

Ly

LAlanagWug Ross 708 101y 21 - 42 Ju wudnstdnsnesiluladu 120% waziunls
Totlu 140% vass¥aunsaorilukuzilulnnsenalag NRC (1994) uwagndsnuntiuselovy
1% 3,204 kcalke. dewalsriudnilifindy wazdnsinisidsuemsiduimdniianas

a o o

DNy FAYNIEDH
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Fangne wazany (2558) loAnwinavesssiumlslotulusimssoaussouznis
wigiulnuesln® lneszautunlsletduluemisil 4 szdude Sovay 0.40, 0.50, 0.60 uag

0.70 Tu¥ve1y 0-4 dUnaW Fawae 0.30, 0.40, 0.50, war0.60 Turteny 4-8 dUansi uaviey

& A

a 0.25, 0.35, 0.45, uaz0.55 Tutseny 8-12 dUnsi WilaTlesuemns uazthiuegradiud

1=

UNTENI1Y 12 dUnvt nudluynduenglidnlasuemsnidssaumlsleliuunnsneiu &

o w 1 a LYY

aussauzmsaseyAvlaludunnd1segsldud Ay eana wuhedusnsinisaigaule

o

[y

USunae sy dnsinisilasuarvsidutiivniing wazuseansnimnisiglusau (P>0.05)
nnsanedazlaiszdumislefiuimunzaulueims dwsulndlugweny 0-4, 4-8

wae 8-12 &Ua 9 dandudasas 0.40 , 0.30 waz 0.25 ANAISU

Yuan et al. (2015) lovins@nwinavesseiunsneziluladuluemsdeyssdnsam

v IS I n‘dy IS a ! ¥ a

YDIAUNINGIN Uazanvagn1TInnvadlinuiudowesuseinaiu nuiinisldnsnesd
lulaguluvsunanauluemsizissulsnssdnsnmuetealsenauein dnuusiile

2 e
wazAunLlavasinlanvy
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U 3
A5N1599%

21MNINAADY

Tomsiugiunidiudsenauingaunan laun 11alnakagn1naImaed tedain
[~ (v a d'q 1 [ ) 1 dy d' Y
Juingauniledldluusemelng aunmliuansisiumnnluusasiun wazanunsalddugns
9111159719891 U8 BUlA Fa Baker and Han (1994) 518911 ansomsiugiuinly
v & = &, 'Y P | a | YA Y a P
lna-nindamdeadunaniaelifivaduluanserms Tanisdeslanuriaswensnozil
\ade 88% IngRuvanilylunwideassll laun ninaundes 11alne wazsiazden Loty
AasgvidlszneumaalivazUSinunsnesilunounazindeyaunlimuiugnse s lny
Amurnlrivsununsaesiluladuiaziuntsletuluaimisneassnseau 80, 90, 100 kA

110% va9mtwuzirdnsulnnsgnalag NRC (1994) a2835n15UsuUSu1aunsaos i Ly

Y, ¢ ~ a N A oa
GRSaEMEA LL@a-bLasUu LLagﬂLL@a-melﬁI@uu “VILGlfuaﬂuqma’lWﬁ

Tayanan1TATIERdulTENaUNILAlinaNInezilurest1lng $1avdun wavn1nad

Wde9 handhiluns19 5
91715NPaRdLUaN Y 3 N1sVAad Taun

M3MAaesfl 1 (0-¢ dUa1v) W 20% : 3,000 keal ME/ke drunsaosdluladuuas
wnlslafiugnsainaiwuzundinsulnnsgnalag NRC (1994) 100% vvindu 1.10 : 0.50

(M1379 6)

M3VAaesTi 2 (4-8 dUA1%) WAl 17% : 3,000 keal ME/kg drunsaesdluladuuas
wnlslefiuaneannvesAuzndmsulnnsgnalag NRC (1994) 100% i1y 1.00 : 0.38

(M58 7)

N15MAABITl 3 (8-12 dUn1v) TUshu 15% : 3,000 kcal ME/kg drunsnazilulady
waznlslotussanvasmuzing nsulnnsenalae NRC (1994) 100% windu 1.00 : 0.38

(M1319 8)
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M1919 5 wadiAsigvdiuUseneumaaikazUTununsnesiluvesingauildlueinis

260N
1naug (%) 4191na $1az18en ANBIWEDS
ALY 12.56 10.97 11.26
TUshu 8.73 12.11 45.89
Tudiu 5.96 12.60 1.90
nsaozdilufisndu
Tadu 0.783 1.832 1.177
winlslotiu 0.045 0.066 0.200
danau 0.476 0.827 3.140
lolugdu 0.313 0.508 2.440
AT 1.117 1.192 4.451
wilaazanilu 0.668 1.080 4.387
n3latiu 0.092 0.142 0.731
n3Ulamlu 0.039 0.940 0.545
18U 0.292 0.505 1.771
nsnaziiludilaisndu
DraItu 0.260 0.326 1.014
nIALeEUAN 0.256 0.543 2.994
Faiu 0.162 0.284 1.498
nIANgAAN 0.783 0.931 5.943
Tnadu 0.313 0.222 0.777
TUsau 0.359 0.267 1.327
1o 0.118 0.160 0.831
Inlsdu 0.473 0.919 4.081




M99 6 dulsznauvesingAunazlnvuzvaslinszand1diieny 0-4 dUam
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Ysununsaazilulady ; wnlslotiu (%)

. . 0.88:0.40 0.99:0.45 1.10:0.50 1.21:0.55
nOAvy - o
wgunu NRC (1994)

80% 90% 100% 110%
17LNR 55.20 54.82 54.44 54.07
31821880 5.00 5.00 5.00 5.00
nMndundes 31.76 31.85 31.92 31.99
drsusding 3.76 3.90 4.04 4.18
woa-ladu 0.03 0.15 0.26 0.38
Aunea-luwlslotiu 0.31 0.36 0.41 0.46
TaumalBuu 2.22 2.22 2.22 2.23
Akl 0.95 0.95 0.94 0.94
LNADLLNY 0.25 0.25 0.25 0.25
WIS 0.50 0.50 0.50 0.50
570 100.00 100.00 100.00 100.00
’s'il’J‘u‘lJﬁzﬂa‘UWNIﬂ‘qu NM5SATUIN LLazﬂ"I‘ﬁLﬂ‘ﬂZﬁ (%)
iR 88.63 88.67 88.70 88.73
a9 (kcal ME/kg) 3,000 3,000 3,000 3,000
U 20.00 20.00 20.00 20.00
Tgiu 8.21 8.32 8.44 8.56
Jele 4.00 4.00 4.00 4.00
Tadu 0.88 0.99 1.10 1.21
wnlslefiu 0.40 0.45 0.50 0.55
N + Fanu 0.98 1.03 1.08 1.13
wAALTaY 1.00 1.00 1.00 1.00
Woanosaldussloanila 0.45 0.45 0.45 0.45




M1919 7 dndsznevveringiuuavlinyurvedlinseanyieny 4-8 dUam
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Ysununseazilulady ; wnlslotiu (%)

V. 0.85:0.30 0.90:0.34 1.00:0.38 1.10:0.42
nOAvy R
wgunu NRC (1994)

80% 90% 100% 110%
I1lne 67.22 67.01 66.68 66.34
31821880 5.00 5.00 0.50 0.50
nMndundes 22.95 22.99 23.05 2311
dfusiin 112 1.20 132 1.45
woa-ladu 0 0.05 0.15 0.26
Aunea-lulslotiu 0.22 0.26 0.30 0.34
Iaumaideu= 1.61 1.61 1.61 1.61
Akl 1.13 1.13 1.13 1.13
LNAOLLNY 0.25 0.25 0.25 0.25
WIS 0.50 0.50 0.50 0.50
570 100.00 100.00 100.00 100.00
dquﬂizﬂaumdﬂwz 1NNSATUIN LLazﬂ"ﬁaLﬂﬁZV‘i (%)
R 88.26 88.28 88.03 88.33
Wa997U (kcal ME/kg) 3,000 3,000 3,000 3,000
U 17.00 17.00 17.00 17.00
Tagiu 7.17 6.24 6.34 6.44
Jele 3.66 3.65 3.65 3.65
ladiu 0.85 0.90 1.00 1.10
wnlslefiu 0.30 0.34 0.38 0.42
N + Fanu 0.76 0.86 0.85 0.89
uAALYE 0.90 0.90 0.90 0.90
Woanosalduseloanila 0.35 0.35 0.35 0.35




M1319 8 diulsznauvesingiuuazlnvurvedlinszgnantieny 8-12 dUav
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Ysununseazilulady ; wnlslotiu (%)

V- 0.85:0.30 0.90:0.34 1.00:0.38 1.10:0.42
nnavy R
wgunu NRC (1994)

80% 90% 100% 110%
I1lne 72.97 72.76 72.43 72.10
31821880 5.00 5.00 5.00 5.00
nMndundes 17.49 17.53 17.60 17.66
dsusding 0.21 0.29 0.41 0.54
woa-ladu 0.01 0.06 0.16 0.27
fuoa-unlsletiu 0.23 0.27 0.31 0.35
Taunagou 2.40 2.40 2.40 2.40
Akl 0.94 0.94 0.93 0.93
LNAOLLNY 0.25 0.25 0.25 0.25
WIS 0.50 0.50 0.50 0.50
570 100.00 100.00 100.00 100.00
dquﬂizﬂaumdﬂwz 1NNSATUIN LLazﬂ”ﬁaLﬂﬁZV‘i (%)
R 88.18 88.20 88.23 88.26
Wa997U (kcal ME/kg) 3,000 3,000 3,000 3,000
U 15.00 15.00 15.00 15.00
Tagiu 5.52 5.58 5.69 5.79
Jele 3.40 3.40 3.40 3,39
ladiu 0.85 0.90 1.00 1.10
wnlslefiu 0.30 0.34 0.38 0.42
N + Fanu 0.69 0.73 0.77 0.81
WAL 1.00 1.00 1.00 1.00
Woanosalduseloanila 0.45 0.45 0.45 0.45
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N1INNABN

wlsnsueasseanidu 3 N1svnaes AuTesEezatlunsNAaY Al

nsnaaedd 1 1ﬁﬂ3$@ﬂﬁﬂ‘lj’3\‘ia’1q 0-4 dUmvi
Idanlinszandusniinainwiiuvesuninedensilagauay 240 #3 yinisduudaln
naaosoanilu 4 ngu 9 az 4 e 9 ag 15 @ SR 240 67 PILLHUNITNARDILUUEY
auysal (Completely Randomized Design; CRD) lAnnnaunisnaaeslésuomsuaziifu
Wfinnuaudeans (ad libitum) dudszneunazSunalavugluemsaaansunisng 6
srgennyinn1snngninaevaenti 100 a6 wasddu vianay J1uu 1 waoa/NIesiuun 3
f9. 4. uﬁuﬁammawm 5 cm dUariusnliuasaing 24 s viadutestulsadanada
(Newcastle) waznasnausniay (Infectious bronchitis) malusunsufirivun wazyinist

o v q' LY L3 4' [ (3 ! 1 1 Y 4‘ =
umumiumamuam@ﬂaﬂmw bBBIYATU 4 dUunu qaﬂﬂﬂqumamaz 8 A7 LWBANYI

dudsenauenn wagamunIneIn FIULANIEY 32 67

n1sveaasi 2 linseanavaseny 4-8 duan
ldlanszgnaieny 4 dUansk S1uaw 208 fa vinisduudengunisnaaesesnidu 4

Ngu 9 az 4 91 9 az 13 47 IUNWUA 208 F7 AIULNUNITNARBILUUFUAADAFNY T

Y

v
o 2 o

(Completely Randomized Design; CRD) lnnnngunisnaaesaglasuamisuaziinuiaug
ANUAUABINIS (Ad libitum) d1uUsENaUkarUSINULATUL LB TAILEAILLATSIS 7 91

n1stadminsuvnaakasndlani Weegasu 8 §Unn dulingunnastas 8 fa Lite

Anwnduuseneusn wazamwen TalAneau 32 ¢
nsuaaesil 3 linszgnantnseny 8-12 Uai

lanszgneeny 8 dUnvi §1uau 176 fa vinnsdunuingunisnaaetesndu 4 nau
0 8% 491 9 8y 11 §2 9uHMLA 176 62 AIULHUNITNAADILUUANAADAALYTE]
(Completely Randomized Design; CRD) lryjnnaunismaassazldsuamsuaginfuiud
ANUAINABINT (Ad libitum) drulsznausazUsunalavurluoimsswandlunisne 8
yhnstaimiindunnasiuarnndunii ieeigasu 12 & dulindumanosas 16

[ 7
Y

WefnwdUTENoUINLaYAMAINGIN FIULNNIEY 64
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v R Y
n1stuiindaya
Umitinda
nstadmidngamnng e lneneunmsdalmindiazeneimsussana 6 Flus

WA LAUNRADALIAN

aWnsiinY
AATIENINGAUADUNITNEANDIMS Laen1sUseliuesAlsenauraansnesiluniy
33015089 AOAC (2000) Tneldin3es Gas Chromatograph-Mass Spectrometer (GC-MS)
wazvhmsdaiminivdeluudazduam iethinfuasinaemnsildduluusasdanm
Tneflmsrstufindminewmnsinu wasUsaiuanamidasuedieg Tuewns auiBnisves

AOAC (2000)

=
nsAnwaugalulnsiau
Tolagan 2 91Uy 32 fa 19Ny 18-28, 46-56 Lay 74-84 Ju YBIAALYII01Y

(% A o 1Y) goj % 1% 1 K g % i Y a (Y ! a 6 o Y a
NAIIIANNINTITVIUIAUNLLA D EjﬂJlﬂIUUWMUﬂmﬂaLﬂEJ\‘iﬂ‘iﬂuuﬁ]ﬁz%iﬂmu‘lfﬁ]’mﬁu 8 N/NIN

[

WUy Wnnldnsstafednseas 1 62 ToszesusSumladuiuaninnss wasuanuy 7 U

o A

(adaptation period) navantuduivfeyanisiuld uasiiugaveslinsegnafignidesuen

Y

N33 3 JugnvineweIn1smaas (collection period) Me3Tn13LAULUY total collection i1

[

nsfaUsinayalafiiuldluuiasads (hindaievueentwldinniian) uagiivlug —20 °C
nnAs (Mountzouris et al,, 2010) a1niuthiegemsuazyaiildeuiigumgl 60 °C
Juiisazunazden udnihlddmssimaringuis Tulasiau wastdn a1uisves AOAC
(2000) wazirAlulasiauilduimssdoyaisunduiiuiminas InoaiagUse i
Toun Usunalulnsiaufidniaudalu (Nitrogen intake; NI) Usunaslulasiauiidatazanly
(Nitrogen retention; NR) Usinallulasiaudidmidugiaaanun (Nitrogen excretion; NE) waw
Usvangnmnislelulagiau (Nitrogen efficiency; NEF) vaslnnsegnen (Faria Filho et al,
2007) A9&NS

aunalulasiay = USua N 9iu - Y3unu N iduay
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n1sAnw1a9AUsENauYIN

dewasadunsmaaesusazszes (4, 8 waz 12 §UaW) nsgulnduiu 8, 8 uay
16 1 / YN AwEsU foudeninnsenesinsUseanal 6 $alus urdnwseuilrlafy
aaon NturmselileAnwesRUszne v nlagIinsmamann vnns daiminnou
Fon (hudnddin) diminuduenedeslusen thutnendauditlidsini e waziila
Lardaudsmniitodaimindiuusenevenlundazdiu Tnevinnnsdanendudiue ooy
mouen 18ud 1 (Head) wazme (Neck) uavuausinussdon (Retail cuts) Useneudae on
(Breast %158 Pectoralis major) @zlwn (Thigh) Was (Drumstick) Unuu (Upper wing) Unana
(Lower wing) wazdulu (Pectoralis minor) 9101 2 & Tnednaanvhnsiaussenuuuana
(57un32an) dudndennudawuulng tarznseaniasntinensen) uarlase (Body frame)
TuiinivinusazdiuuaziuaiUefifusvestudusauss 4 diu fe on dulu aslnn uas
109 %ﬂLLUUi’JﬂJﬂiZQﬂLLﬁ%IZﬂi?Mﬂi%@jﬂ LU‘%EJULﬁamﬂai%uﬁmmf’mﬁﬂmﬂa:u wazihend
andundegldgas dail

[y

(deydle, 2534)

% Budrwwn = UmtinBudrun/dmineingu) x 100
g7 UINTUAILTIN AD UTINUBITUAIUAINE) WHIAINTIINITAALAILAD
go’ U U = HOJ v U 1 ‘NI 1 ¢ﬂl o Y U
uwitnengy  Ae uinnginvan Mlisiue wazieiadlu @1ld wale du g

PR NTTLNIZHN NTLINITUA WazIINd)

N15ATIERAUAINLLD
wasaInNinsaawsnEsasdiufeg s iavetlnnszaniusassiann 2 @ fe
‘ & y

& Y & ° a aca a &
LUBRUIBN LLagLUSagi‘Wﬂ UTHNIIATIEHRAUNTNLUD G]']@J'Jﬁ‘Vl@ﬁ‘U"IEJIﬂEJ Pearson (2013) A9u

L4 &l 1 o

n13in pH vauilalinszanan
19 pH veulle lawld pH meter (Hanna instruments model HI 99163,
. U ! d’J ! o U b 1 o U 5 :j dl o
Romania) M3iam pH veuileln vin1sindiegnsas 3 9a lagagyinn1sin 2 ATe ATIN 1 v
mseUszana 45 wdl (pH,) wavAsIn 2 waadufmegTuleNgamall 4 °C Wuan 24

Falus (pHy)
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E24
=} I

n3inArdvailalinszanan

[

’mﬁﬁ%auﬁalmfﬁ Chroma meter (Minolta, CR-400, Osaka, Japan) L‘ﬁa
Uszifiumanuaing (L9, Ardunsvenile (a9), uazadmdewweuile (b*) n1sinardvenis
lrvhmsindegnsas 3 9a aeviniste 2 asa adel 1 udsnsenyszana 45 nit waaded
2 winfushethtuded 4 °C Wunan 24 Falus
mi’;’ﬂﬁﬁmsaan%m%’waaLﬁa‘lfinszg]nﬁ'l (Thiobarbituric Acid Reactive
Substances, TBARS)
Sornisoendndureaie Tneviioliussuna 10 n$y uuasiufuiingy
100 fiadans uarld HCL4 N USunm 2.5 fiadansaslusedis anntuiiuens antifoaming
waznduiegsaulduSuna 30-50 fadans @jmﬁummmﬁlﬁmﬂmiﬂﬁu 5 108807 walhy
sheansazans thiobarbituric acid 5 fladans udvgeneLades vortex vngumuaulagld
dndu 5 fiadans udaLAude thiobarbituric acid 5 fiadans WEFLATEY vortex LUy
wdhdegsiinduatandiluduludnifenidunan 3035 wit seliBuiigumgfives uas

ieguluinAnsgandunadiagldiesesanlalnlawnimes (Spectrophotometer) g

Tgmnugnipdiui 538 wluins wazduiintoya

nsinAnuamnsalunsduivesialinszanan (Water Holding Capacity,
WHC)

myinanuansalunsauihuiseaniiu 2 du Aonisinnuaunsalunis

v o d’lj [} = goJ [~ b, = ’oj
guihveaile lagTanisgaudsnainnisudidu (Orip loss) waznsgaLdeunannnisusen
(Boiling loss) #i41]
a goj [~ 5 ) LY Y) 1 I~ A A

n1saaLdeu1aINNIsuEEu (Drip loss) Ingvinnisanegradudaey
9 5aUszannd 20-30 N3 i1 3 F1/Mege Tnseauiivyduiiusnaile dalmidniilowad
=2 & o & | v Y e Y o A o =3 Y g v & a [
Juiin antudileviemeinfenudiiends iivlugdlaedaungaldlviilefiaveuge i
fogalingamad 4 °C \Jwan 24 $3lus ndnluiiied11eanangs unernfienssn
NIz uirgdulIuIaseuY e dedmiinlendudidu uarduiinhntnndwdidu

ANUIUAT Drip loss FaanIs

. - =1 J [ S =1 [ [ S Y & 1 [
Drip loss = [(WUNLUDNDULYBLEU — UIAUNLUDUALILEU) / UIRUNLUBNDULULEW] X 100

v
a o [

nsgauidetannnisvinlirgn (Boiling loss) tnanisiualaly water bath
Aagaumilin 80 °C vhnsdndiegradudinaendnsaussuna 35 ndu v 3 9v/6egne i

]
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nszawilvyduliuTanie admdnideln a]’1ﬂﬁuﬁw(51";@emsl?iqﬂmaiémmﬁaaﬂiﬁwm
finungaudandiegrsundulu water bath Useuia 15-35 w1l seldud qmmwaa

Uszana 30-45 undt 9ntiuungiogseanaings Mnszewiivyduihitdeuio udads

UINUNAI9819 ANIUAT Boiling loss AYanNIT

Boiling loss = [(Untinillenauay — dininitenasay) / dntniienauau] x 100

My3nAussineuile (Shear force)

miﬁﬂ‘mLmﬁmi’luﬁaﬁlﬂﬁi’fﬁaaEJNm'amﬂmﬁmﬁhﬂﬁiqzyﬁﬂﬁ’]mﬂﬂﬁﬁﬂﬁ
an (Boiling loss) lasfegnaioanliazgnuaaeumiuinienjulaeussqadlugefitauings
wihy uwdnhgefifidfedegnsussgedlugulsisoulu Water bath fiusugamgd 80 °C uw 15
U Imsiﬁﬁammmﬁmamﬁa 70 °C ensuimuananidethadoundadudindey
V6T Aflaunuivestutie 1.27 wumuns wazinswuvesdelvuiunuuudule
ndaiield Tutlagusia v ymsiaaussildlunisianiuiiodeedes Instron Model 3433
Universal test machine, USA ¥11n15¥0 2 s1safetne tendildunduinaiaasifiowans

= o &
ARG IUNVDIUD

nsATEidaya

Toyanlat1unInserinuwUsUTIU (Analysis of Variance, ANOVA) Luudunaan
duysal (Completely Randomized Design) aztUTguiiguaafiglngvangun1inaaes

1m835 Duncan’s New Multiple Range Tests (Steel et al., 1997)
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uni 4

NAN15IVLWALIT

NAN1598

[

nsAnwUsEAnsnmmaiyivln eadusenousin uazaunwile vasldnsegne
%2997 0-4, 4-8 Uag 8-12 dUami fild¥uomnsidsesulusiu 20%, 17% wag 15% Ndaay
Tészlowtl 3,000 keal /kg Aving Muluusiazdaseny uidlszfunsneriluladunazimls
Tothluomnsiuansnaiu Tnsutseenidu 4 ngu ldun nduil 1 183uemnsfiinsaesdlula
Funaziunlslady 80%, mjmﬁ 2 111U 90%, ﬂdmﬁ 3 W19 U 100% LLagﬂfjmﬁ 4 WAy

110% vosrmuwuzidmiulansenalay NRC (1994) 713 3 99878 linan1svaaed fall

nsNAABITZELT 1 lrnseananY9a1y 0-4 duami

NsAnwIUsEANSAIMNSIASHUle asAUsENOULIN LLﬁ%QﬁJﬂWWL‘ﬁ@ Ya4lanseane
3901y 0-4 dUn% AlasuommsnilseauTusau 20% waau 3,000 keal ME/kg Winfiu wsdl
seunsneziluladunazumlslotiluomnsiunnsetu nsudseeniiu 4 ngu lou ngud
1 (nsmazdluladu : unlslafiu 80% veemuuzingmsulansenalag NRC (1994) winiu
0.88 : 0.40), ﬂ&jm‘ﬁ 2 (nsmoedlulady : wnlslatiu 90% vasAwuzindnsulnnsenalag
NRC (1994) ¥11fu 0.99 : 0.45), ﬂﬁjmﬁ 3 (nsneziilulady : wnlslediu 100% vYaaALbULLn
dmfulansenalag NRC (1994) i 1.10 : 0.50) uagngud 4 (nsnezdlulady : uwls

Totlu 110% vasmuuzingnsulnnsendlag NRC (1994) Wwinnu 1.21 : 0.55) lenan1snnasg

ae
he

UsganSnnmsiaseyLaule

NHaNIsANYINUI linsegnaiilasuemnsniissaulagunazunlsletiuly

[

2WsTsERU 80 - 110 % Tnsnisiasaiulalivandesnadtuddymeadn (P>0.05) 3
AntmindAdiuTuede 155.39, 156.66, 159.17 wag 150.9 ASUADAT MINAINU BNTINNT
WasuewnsJuthmingadia iy 3.26, 3.32, 3.23 K@y 3.50 MUS1AU wetunenaunuln
nszgninguil 4 (nsmexdiluladu : wmlsletiu 110% voskuuzthdmiuldnsznslag NRC
(1994) wiriu 1.21 : 0.55) fAUSanaemsifuedeifiu 522.64 n3usiof dennninngy
7 1 (nsneedilulady : umlslefiu 80% vosmuusiidmsulinsendlag NRC (1994) wihffu

o w a

0.88 : 0.40) NilAUTUIDIMNTNAU 499.56 nusiosl o sltadAYNINEas (P<0.05) wadl
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AU s AUliaukanstafungu 2 (nsaeziiluladu : lunlsletiu 90% vos

Auugthdmdulanszvalag NRC (1994) i1y 0.99 : 0.45) uaznaud 3 (nsmozilulad :

wnlsledlu 100% vearuuridmsulansendlaeg NRC (1994) 11fy 1.10 : 0.50) Ailen

o w

USuwensiiu 512.68 uag 509.15 nsusefl aua1du ogelitudAyneana (P>0.05)
Aauandlu @919 9
M1919 9 Usgansnmmnisiasapiulavedlinseanailasunsnesziluladunasiumlsletum

srAuuana1eiuluemsteTe 0 fs 4 dUanvi

seauladuuaziunlslaiiv

318N19 SEM  P-value
80% 90% 100% 110%

Yuiinudy (3u/i) 31.92 31.97 31.96 31.99  0.021  1.000

thwitindugn (nFu/ia) 187.31 188.63 191.13 182.89  0.642  0.943

dviindafiudy (n3u/da) 155.39 156.66  159.17 15090  0.641  0.930

Usunamnsdinu (n3u/en) 49956°'  512.68°°  509.15®  522.64° 1.793  0.050

Sasamsieuensdudmiings 3.26 3.32 3.23 350  0.074  0.743

naewe ' Ae Anadsluussvinieiunmiumesnes kimilouiuianuwand1aiun e

(P<0.05)

dunalulasiay

nsfnwUszansammsldlusiuveslinseandfions 3e - 4 §Uasi wud linsegn

[

o ay v aa a ‘zll ] v A a a v AV i
ﬂ']V]lﬂiU@’]“W'ﬁVllliz Uﬂi@@SQJIUWLW}ﬂW"I\TﬂU Nﬂimqmﬂqiﬂu‘l@T@QIUI@iLf\]uV]lelilﬁ'ﬂ’]ll

uANANAUENITBEIAYNI9EdA (P>0.05) weilunienaunu lﬂﬂasm 2 (nseesilulady

(]

wnlslafiu 90% vasmwuzindmsulnnsenalag NRC (1994) 1infu 0.99 : 0.45) fUSuu

v o w

lulasiaudazay wasliAUssansamnislglulasiauuinniinquanedwiidedAgnisad

=3)

(%
v v aou a

(P<0.05) Bnvedallfellusunayanduatvesnuideginguauedrelidedrdgniead

3)

(P<0.05) AaLandly A1519 10
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M1319 10 aunalulasiauvedlinszaniilasunsnesilulafuuasumlsleliunseauunns

Miluemsiiony 4 dUanvi

seauladuunaziunlslaiiy P-
$18n15 SEM
80% 90% 100% 110% value
Usunalulasiouiinu (nFu/en) 4.28 4.48 4.23 4.25 0.013 0.275
Usunailulnsioufiazay (nSa/ea) 29201 3.48° 2.88° 2.47°  0.069 <0.001
Usunalulasiouiidusen (n5u/89) 1.36° 1.00° 1.35° 1782 0.012 <0.001
Useansnmnnsldlulasiau (%) 68.14° 77.66 68.01°  58.08° 0597 <0.001

naewme ' Ae Anadsluussinietiunmiumesnes kiwilouiuinnuuand1aiun et
(P<0.05)
I3
23AUIZNBUYIN
= 13 - o eV o Al vu Ao w =

nsAnwIBsAUsENOUYINTIRTY 4 dUa v Innseanailasuemsidissauladuuasiam

lslafiuluommsnisedu 80 - 110 % wud dwmindidinneusn dmtngin dmtnginfnues
§f = (3 J H K'Y = = = 1 &

Wesigudyingu dmdniiuazae lauln Yanetn Unsiu dessaunsean azlwnsiu Lile
avlnn udauaziin Wevithensiu niluilenthen Wewien lasinsean uazeiviwsw (@ld
Wila fiu nszizwikansznnzun ) veslinseanalasuemsifiseauladuuazium
Isleflununnaneiu dunntdnsstudiuninanilifinmiuuanaisiuegreditedrfyneana
(P>0.05) wagduniinUaneUnuazilantenlisumidvesngud 3 (nsnesiilulady : wwls
latlu 100% vesdwuzidgmsulnnsenalag NRC (1994) winfu 1.10 : 0.50) wuaznquil 4
(nsmezdiluladu : wmlslotiu 110% vosduuihdmsulinssnalay NRC (1994) wirriu
1.21 : 0.55) gandnguit 2 (nsmezdiluladu : wnlsletiu 90% vesmuuzihdmiulinsena
I NRC (1994) windu 0.99 : 0.45) ag1elitfodAynisada (P<0.05) Bnvislulingus 3
(nsmeziiluladu : mlsloliu 100% vesAwuzidmsulinsenalay NRC (1994) wiriuy
1.10 : 0.50) Huwnuesinniingud 1 (nsneziluladu : unlsletiuy 80% veasruuzln
dmiulinsenelag NRC (1994) Wiy 0.88 : 0.40) wagnauyl 2 (nsrevdluladu : wnls
latlu 90% vesAwuzirdmsulinsenalag NRC (1994) windu 0.99 : 0.45) waziiuniin
aglnnunninnaud 4 (nsmeviiluladu : wnlsletiu 110% vesmuugthdmsulnnsenalae

o w aa

NRC (1994) 1infiu 1.21 : 0.55) agildudAgnsada (P<0.05) dauansli a1919 11
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S o

M1319 11 a3AUsEnaurInveslinszanamilasunsnesiluladuuaziunlsleduises

wansafiuluemisieny 4 §Uanvi

seauladunaziunlslaliv

318013 SEM P-value
80% 90% 100% 110%
Ywtinidsn (g) 193.12 187.34 199.94 197.13 0468  0.627
ﬁmﬁnmnaju (9) 135.46 129.7 139.29 13589  0.423  0.740
drwthendausd (g) 104.30 99.58 107.62 106.21 0.362 0.572
wWasiwudgngu (%) 69.20 68.63 69.11 68.64 0.029  0.961
29RUsENEULIN (% YostmtingIngu)
AIuazA 15,51 15.86 15.23 15.12 0.041  0.218
Un
Tautn 6.22 6.35 6.37 6.62 0.038  0.757
Unnans 6.62°" 5.28% 4.98° 5.08" 0.215  0.094
UanglUn 2.06 1.96 2.15 2.13 0.082  0.413
Unsau 14.90 13.59 13.50 13.83 0.252  0.501
o9 11.96 12.27 12.74 12.34 0.074  0.774
azlwn
dzlwnsau 13.77 13.99 14.61 12.88 0.080  0.214
azlwnlaisaunds 11.69%° 11.99%° 12.59° 10.65°  0.077  0.101
loasTnn 9.77 10.53 10.09 9.07 0.069  0.203
udiq 7.89 7.60 8.35 7.55 0.049  0.355
an
DNUBNTINNUS 9.97 9.67 10.41 10.76 0.063  0.336
nuwasvtinanuan 1.63 1.75 1.80 1.82 0.020  0.782
\lawthenuen 8.34 7.97 8.61 8.94 0.057  0.390
anlu 2.93° 2.41° 2.64%° 2.80° 0023  0.142
Tasansegn 24.14 24.08 23.78 24.89 0.123  0.826
o387 (% vowihuiiniidin)
21892574 19.39 18.75 17.81 18.44 0.045  0.693
ald 9.03 9.28 8.9 9.38 0.023  0.887
#ala 0.75 0.74 0.79 0.66 0.027 0374
Fuuazqethi 3.76 3.65 3.49 3.21 0011  0.351
ﬂiSLWﬂZLLﬁLLazﬂiZLW']ZUﬂ 5.65 a4.87 4.42 4.87 0.018 0.113
TR 0.20 0.23 0.21 0.18 0.011 0512

wugg ' Ao Anadgluussinmgiiuiiduiesnusimiiouiulianuunneisiun @i
(P<0.05)
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AR

nsAnwIAMNNIenaIINNsTlaviNsAnwasAUsEnaueIn avUseansnmns

= o

W3aAuleveslnnseananlasuseauladukazunlsladulus1msNwanaeiu 91nn1S

v Y

(%
a

naaasanTaazula A

A1 pH %auﬁa‘lﬁnsz@nﬁq

1nsneaesnuii luldnszgndifieny 4 §Ua1v daranudunsa-sveaie
wihenvoslingui 2 (nsnexiiluladu : wmlslediu 90% vesmuuzihdmiulinsznday
NRC (1994) infu 0.9 : 0.45) iinvaizndasin 45 wiidamadunsa-aannningudus
usilumandududlonanituly 24 Halue languil 2 (nsmegiiluladu : umlsletiu 90% ves
funzihdmdulansznddag NRC (1994) 1i1fU 0.99 : 0.45) Tulufidranaudunsa-s
unningudl 1 (nsmeziluladu : lwnlsledu 80% vesduuzhdmiulinsznalay NRC
(1994) winfiu 0.88 : 0.40) e 9ltsd1AYNIEDR (P<0.05) daurmalunsa-dnawesie
aglnndunut lingud 2 (nsmerdluladu : wnlsletiu 90% vessuusidmivlingems
Tag NRC (1994) Wiy 0.99 : 0.45) Aiavunigndsi 45 wifiiieranuidunsa-ssnnningy
7l 1 (nsnezilulady : umlslediu 80% vesiuuzidmiulinsznilay NRC (1994) Wiy
0.88 : 0.40) waznauil 4 (nsnexiiluladu : wmnlsletiu 110% vesdwuztihdmsulinsens
Tng NRC (1994) winfiu 1.21 : 0.55) uazilenawiuly 24 Halus Tanguil 2 (nsmexiiluladu
s umlsletiu 90% vosduuzidmsulansenalag NRC (1994) Wi 0.99 : 0.45) F1A1Y

Junse-ansnnninnguduse1sltedfyn1eads (P<0.05) duansly a1s1e 12

1

Advaaiialinszand

AAnuadvaaiia

Mnnsneaeanut Marwatsveaidevtenlulinszgndinguil 2 (nsnexd
Tuladu : lunlsletiu 90% vesmuwuindmsulnnsenalay NRC (1994) wirriu 0.99 : 0.45)
Aavazvdssi 45 undl uaz 24 $2lus Slerganiingudueehsiideddgmieadi (P<0.05)
dudoasinnlinszandnguil 1 uar 4 (nanowdluladu : wmlslediu 80% uax 110% veq
Auuztihdmsulinsenalag NRC (1994) iy 0.88 : 0.40 wag1.21 : 0.55) iinvaizvdaain

24 Flua frmanuainwesdelulanszgnaisiniingudusesiidedfgyymneada (P<0.05)

AILAAIIY A1579 12
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ANALAIVD D

31NN1INARBINUI Aduasvesientenuazitearinnlulinszandingud 1

o o o

wae 2 (nsmoedlulady : wnlslatiu 80% way 90% vasAkuzitd 1nsulnnsenalag NRC

ddlf‘i

(1994) 1y 0.88 : 0.40 Waz 0.99 : 0.45) Aavaigndssii 45 writ Dandninlingudl 3 uaz
4 (nsaevdiluladu : unlslofu 100% way 110% vsanuzirdmsulansznilay NRC
(1994) irdu 1.10 : 0.50 waz 1.21 : 0.55) agiitdAgyn19ads (P<0.05) drutlinnuien

voangud 1 (nsnezdiluladu : wnlslefiu 80% vesmuwuzihdmsulinsenalay NRC (1994)

[

WU 0.88 : 0.40) Ninvauvassn 24 $alus dardunsveailolulinszgnainingudu

o

a8l dudAunie@dm (P<0.05) Aakandly A1519 12

<

a A

ANFLARIVB D

= I

Adwdosendevthonlulinszandinguil 2 (nsaezdiluladu : wvlslediu 90%
yosmuuzthdmiulansznslag NRC (1994) winfu 0.99 : 0.45) Iauaigndss 45 unit way
24 $lua fidngsndingudl 1 uag 4 (nsneziiluladu : wmlslefiu 80% waz 110% vos
Amuuzihdmsulansznalag NRC (1994) 1i1iu 0.88 : 0.40 uag 1.21 : 0.55) egnsditodfgy
3adR (P<0.05) dauiloainnvaslangud 1 uas 2 (nsnexiluladu : wmlsletiu 80% uaz

o o

2 yosiuuzihdmsulansgmslag NRC (1994) Wiy 0.88 : 0.40 uay 0.99 : 0.45) A¥avasy
n&eein 45 urit frdndesveuiolulinsegniiginiinduiusgredifoddymieada
(P<0.05) wazndssi1 24 Flunileasinnvoslingud 1 waz 4 (nsmexdluladu : wwlsledy
80% way 110% vasruwugtdmsulingendlag NRC (1994) wirfiu 0.88 : 0.40 uag 1.21 ;
0.55) fie@dninnguil 3 (nsnexdluladu : wnlslediu 100% vesruuzthdmiulinszng

o w aa

18 NRC (1994) Wiy 1.10 : 0.50) ognsiltisdfgyn9ads (P<0.05) Auandlu a1319 12

ﬂ"lmman%m%’waaLﬁa‘lﬁnizanﬁw (Thiobarbituric Acid Reactive Substances,
TBARS)

nnsneasanui Tuldnseandriteny 4 &Unsi Seniseentinduveniention
lnszgndmdsannissi uag 7 Su ndesi lulingudl 1 (nsnexiiluladu : wwlslediu 80%
yosiuuzhdmivlanszmalag NRC (1994) it 0.88 : 0.40) fldnannningudusgadl

HedAYN9ada (P<0.05) Asianslu a1s19 12
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A1ANENTsaluNsduvaailalinseanan (Water Holding Capacity, WHC)

a 3 | .
n3gatdeuIanNnITuYLeY (Drip loss)

'
a

nmanaaeamuh Tuldnseandiiony 4 dUaw fidenthenueslinszgningu
2 (nseezdiluladu : wnlslollu 90% vesrmuuzihdmiulinsendag NRC (1994) wirfiy
0.99 : 0.45) ﬁﬁhmiqiyL%&f’]awﬂmiLLﬂiLs“Juﬁasm:i’majm?‘iuaéﬂaﬁﬂﬁﬁwﬁmmqaaa (P<0.05)
drudioarTnnvedlingud 4 (nsmeeiiluladu  wunlslefiu 110% vosduugihdmiuld
nsgndlag NRC (1994) Wiy 1.21 : 0.55) fidmsgapdethainnisuddusnnninguduegig

o [y

TedAun19aDdf (P<0.05) Adwandly a1519 12

o

nsgayidthaannisiinliign (Boiling loss)
nmanaseamuh luldnseandiony 4 dUaw Sidenthenueslinszgningu
1 (nsneviluladu : wnlslefiu 80% vesAmwuzirdmsulansenslag NRC (1994) winfu
0.88 : 0.40) fAnsgaydetarnmsvhlianuinninguduedneditfoddynsada (P<0.05)
drudloarTnnvadlingud 4 (nsmeeiluladu : wunlslefiu 110% vosduugthdmiuld
nsznalag NRC (1994) wirdu 1.21 : 0.55) fidnsgaudetiainmsilianunniingudu

9819l TudAYNI9EDA (P<0.05) Ananslu a1919 12

Auseiarinuile (Shear force)

nnsvaaeanuii lulinsggndriiong 4 dUa1v Saussdarureievtentd
nszalulingud 2 (nsmozdluladu : wwlsledlu 90% veaduuzihdmsulinszndlas
NRC (1994) Wity 0.99 : 0.45) Sldsninngudusensiifsddyyisada (P<0.05) wazAuse
foriuveadeasinnlulingudl 2 (hanoxdluladu : wwlslafiu 90% vesduuzthdmsuln
nsznalag NRC (1994) iy 0.99 : 0.45) wagnauil 4 (nsneziilulady : umlslatu 110%
yaafuuzhdmsulansenalag NRC (1994) i1y 1.21 : 0.55) TAngendnngudustiedl

Hed A N9ada (P<0.05) Aslanslu a1s19 12
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M99 12 AaunniilevedlinszandilasunsaeziilulaguiaziumlsletiunseAuunnsiaiy

lupmnsiteny 4 dam

seauladunaziunlslativ
318115 SEM P-value
80% 90% 100% 110%

pH Waniinan

pH, 5.78°1 5.93° 5.69° 5.67° 0.022 <0.001
pH, 5.44° 5.58° 5.52° 5.53° 0.014 0.005
pH \oazlnn
pH, 5.930¢ 6.03° 5.98% 5.84¢ 0.018 0.001
pH, 5.88 5.89 5.90 5.82 0.015 0.227
A1 45 ufl kaesin
\ontien
L* 41.04° 47.76 43.19° 40.84° 0.047 <0.001
a* 5.41° 4.97° 6.89° 6.44° 0.015 <0.001
b* 2.36° 4.38° 3.37%® 2.16° 0.022 0.001
\oazlnn
L* 47.31 49.43 47.04 46.58 0.045 0.115
a* 3.25° 3.82° 4.19° 4.46° 0.075 <0.001
b* 2.14° 2.14° 1.55° 1.64° 0.078 0.005
Ad 24 F7lue wdsan
\owtien
L* 40.61° 42.81° 39.24¢ 37.58° 0.042 <0.001
a* 5.48° 6.47° 7.03° 6.82° 0.012 <0.001
b* 2,56 3.99° 2.92% 1.62° 0.022 0.001
\oazlnn
L* 35.87° 37.29° 37.08° 35.96° 0.021 0.019
a* 6.60 6.87 6.84 6.88 0.005 0.184
b* 1.10° 1.48% 1.59° 1.16° 0.067 0.022

wuemg | Ao Anadsluussviniedtuiiiumednes bivilouiulianuwanaaiunieada
(P<0.05)
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M99 12 aunmilevaslinszgnailasunsnesiilulaguuaziumlsleiunseduuandaiu

lugimsiieny 4 &anvi (se)

seauladunaziunlslativ
318115 SEM P-value
80% 90% 100% 110%

ANENNTTUNTIUUVRLLD (%)

dlawten
nﬂigzyl,ﬁaﬁﬂmnnm,wilﬁu 746°"  6.02° 6.97° 737 0013 <0.001
n’mgm&ﬁaﬁ’m’mmsﬁm@n 24.07* 2192 20.77°  21.68° 0079  0.009
aasTnn
migzuul,ﬁﬂﬁﬂmnmsmhﬁu 4.71° 4.86° 4.71° 535" 0242  <0.001
nsgaydetnannnisdugn 2290°  2242°  2247° 2465 0268  0.008
An1seendinduvasievtien (mg MDA/kg)
nésein 0.010*  0.008°>  0.004° 0003 0001  <0.001
7 U videain 0.063°  0018°  0017°  0.031° 0010 <0.001

AuseRnrIUvaaile (Kg/cm?)

\owtian 0.78 0.68° 0.75° 0.80°  0.011  <0.001
\oasTnn 0.66° 0.85° 0.69° 0.79°  0.017  <0.001

e ' A Anadsluvssinieatiunidumesnes iuilouiuiannuwandaiuneas

(P<0.05)
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nsmaaasszesil 2 linszndnludaseny 4-8 dani

nsfinwUszansnmnisasgiule Arn1sdeslaveslulasiau esAusznauein Lay
Aunile vaslinszgnanasey 4-8 danet AldSuomsitisedulusiu 17% saufy
W& 3,000 keal ME/kg Wiy wallszdunsneziluladuuazumislofuluamsiiunnsdis
fu Tnsutsoonidiu 4 ndu léud ngud 1 (hsreriluladu : wmnlsletiu 80% veaduugih
dwmiulansgnalag NRC (1994) iy 0.85 : 0.30), ngudl 2 (hsmoziluladu : wwlsletu
90% waaduuztdmiulninsenalag NRC (1994) iy 0.90 : 0.34), nguil 3 (nsmexiilula
Fu : wnlsleliu 100% vosmuuzihdmsulansenalag NRC (1994) wiriu 1.00 : 0.38) wag
ngudl 4 (nsmoziluladu : lunlsleu 110% veaduugidmiulinsznalay NRC (1994)

[

Windu 1.10 : 0.42) laHan1svaand 9l

Useandnnnisiaseyiaule
= 1 1 o Ql‘ VU U = ! d‘ 1
Pnwansinemui Tulanszandnlasuseiuladuuazunisletiulueimsiuansing
fulseansnnnsasyiulalumuvenisasayiulanindifssiuluidasdieeiy Lifieny

wansegidudAyYn1Eda (P > 0.05) linsegnanlutieny 4-8 dUaw denudmingan

'
a

vindudu 242,36, 279.5, 293.64 way 278.89 NSusDF AUAIRU LWULRETUUSIUeIMNg

fAusiandu 915.36, 931.49, 1,014.41 way 1,045.85 nusef MuaRU waziensnis

Wasuasduthvingndu 3.89, 3.37, 3.57 waz 4.09 AUd1AU fawandly A1519 13

M1919 13 UszdnSammsiasaiulnvesiinseanmnlasunsnesiilulaguuazumlslotiug

seAukaneRiuluemIsY01e 4 B3 8 fUam

seauladunaziunlslatiy
518015 SEM  P-value
80% 90% 100% 110%

dmsnisudy (h3u/en) 18731 18863  191.13 182.89  0.053  0.943
dwiinduga (nFu/) 429.67  468.13 48477  461.78 0511  0.469
dminafidiady (nda/sa) 24236 27950 29364 27889 1799 0577
USanasawinsding (n3u/6n) 91536  931.49 101441 104585 2506  0.191

Sasnswasuawnsiludwiings  3.89 3.37 3.57 4.09 0.065  0.690




39

Aunalulasiay
nsAnwUseansammsldlusiuveslinszandiieny 8 d&aw wudt lnnseaneni

[y a

Tasuamsniseaunsaasdlunikananany Jusunalulasaulue1msiniy wazlulns.aun

a o

azay Nlllinnuuand1eiueg1alifedAyn19ada (P>0.05) wilun1enduiu linqui 1
(nsnozdilulady : wmlslofiu 80% vesmuuzidmsulinsenalay NRC (1994) wifiu 0.85
1 0.30) fUsualulasiaunduaieesnuitesnitlinguil 4 (nsmesiluladu : wnlsledy

[y

110% vosmuuzindmiulnnsenalag NRC (1994) 11U 1.10 : 0.42) og19ditud1Agnig
oA (P<0.05) Tuvnuritlanguil 1 (nsmeziiluladu : umlsletiu 80% vesruuzthdwmiuln
nsznalag NRC (1994) iy 0.85 : 0.30) FAnUszansamnnslilsfuunnninlangud 2
(nsmozdilulady : wmlslofiu 90% vesrmuuzirdmsulinsenilag NRC (1994) Wiy 0.90
£0.30) uaznguil 4 (nsmozdluladu : wwlslefiu 110% vesduugihdmivlinsenlas
NRC (1994) wirifu 1.10 : 0.42) egailtfuddamneada (P<0.05) uay linduil 4 (nsneed
Tuladu : wmlsletiu 110% vesduwugidgmsulanssvalag NRC (1994) wiriu 1.10 : 0.42)
fauszansnmnsltlulsautdesnitlingud 1 (nsaexfiluladu : wwlsledu 80% ves
Auugihdmiulansenslag NRC (1994) iy 0.85 : 0.30)uazngud 2 (nsaexiluladu -
wnlslotiu 90% vasmuwugtndmsulnnsenalag NRC (1994) W1fiu 0.90 : 0.34) oe19d

vdA9Ena (P<0.05) Fauandlu w1319 14

A15149 14 augalulasiaunazainisdeslavadlulasiauuazlusiuvadlinszandnlasy

nsneziluladuuazumlslotiunszauunnssiulueomisiiony 8 dam

sauladunaziunlslatiu P-
I189N19 SEM
80% 90%  100% 110% value
Ysunalulnsiaudinu (nfa/en) 4.80 5.01 4.88 520 0.022 0310

Usunadlulnseudiazay (nSu/69) 4.70 4.89 4.76 505 0.021 0372
Usnalulasufidusen (W5u/67) 0.10°°  012° 013 015 0018 0.040
Uszansann1sitlulasiau (%) 97.95%  97.72° 97.42® 97.05° 0031 0.038

waemg | Ao Anadsluussviniedtuiiiumednes bivilouiullianuwanaaiuneada

(P<0.05)



a0

-3
29AusENausIn

a o o

nsAnweAUsEnauINlivatInAnwUseansnmnisasaiulavedinseanai

(%
LY v adAda 1 1 o

Tasuszauladunaziunlslatulus1msAwananany wuln dinundddIaneuan Wdnein
wmtnwndnuss Wesidudeingu dminiiazae Unnae Yaeln wessiunsegn iile
aglnn udanagn evithensiu viduienthen Wevithen dulu lasinszan uazeioissw

(@A FUNTLNZLALALATZNIZUA 31N3) 6Umimmmmmmlmuimuiaezmua winlslofiulu

1 [
[y Y a 1 v o w

gmsTiuanenaiy SimtnueWudruiananilifianuuandetusgrefideddynieata
(P>0.05) wazdtimiinlaudn nsaw axlnnstu uaraglnnsunszgnueanauil 2 (nsnosd
Tula®u : wnlsletu 90% vesAuuzihdmsulanssnalag NRC (1994) 1wy 0.90 : 0.34)
uld Sdwidnunndingudl 1 (nsnesiluladu : wmlslediu 80% voskuugiirdmsuld
nsewalag NRC (1994) wirdy 0.85 : 0.30) agiltfudAamisada (P<0.05) wazlungudi 4
(nsneziluladu : wnlsledu 110% vesmuuging msulansenaag NRC (1994) windu

1.10: 0.42) ‘LIUWMUH‘VI’JELR]JJ’]ﬂﬂ’]'mﬁll@u%]EJ'N UydaA mqam (P<0.05) Aauanly A1s19

15
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S o

M1319 15 asAUsEnaugnvedtinszgnailasunsnesiiluladuiaziunlslatdunsed

wansafiuluemisieny 8 duanvi

seauladunaziunlslaliv

318013 SEM P-value
80% 90% 100% 110%
Ywtinidsn (g) 44338 492.38 493.88 472.62 1.686  0.374
13mﬁnmnaju ) 32275 363.12 367.00 38338  1.523  0.118
drwthendausd (g) 255.62 288.88 296.74 307.50 1.375  0.079
wWasiwudgngu (%) 73.23 73.32 70.55 79.12 0150  0.067
29RUsENOULIN (% YostmtingIngu)
Wuazae 13.03 12.70 12.77 12.40 0.069  0.720
Un
Tauln 6.13"" 6.58° 6.83° 6.25°  0.036  0.088
Unnans 4.91 5.13 5.24 4.89 0.021  0.122
Janetn 1.95 2.02 2.02 1.74 0.018  0.182
Unsau 12.99° 13.73% 14.09° 12.88°  0.055  0.028
o9 11.76 12.33 12.21 11.85 0.047  0.375
azlwn
dzlwnsau 14.22° 15.18° 15.22° 13.93°  0.054  0.014
azlwnlaisaunds 12.71% 13.72° 13.50% 12.54°  0.042  0.020
loasTnn 9.78 10.17 10.24 9.61 0.037  0.283
udiq 7.26 7.43 7.47 7.37 0.053  0.982
an
DNUBNTINNUS 10.79 10.93 11.32 10.79 0.054  0.737
nuwasvtinanuan 1.40 1.34 1.64 1.66 0.021  0.295
\lawthenuen 9.40 9.60 9.68 9.13 0.051  0.691
anlu 3.43 3.73 3.60 3.28 0.026  0.351
Tasansegn 23.44 22.95 23.54 23.28 0.100  0.940
o387 (% vowihuiiniidin)
21892574 16.08 13.94 12.74 13.31 0.055  0.219
ald 8.60 6.76 6.01 7.19 0.0360  0.065
#ala 0.52° 0.50° 0.52° 0.67° 0.023  0.022
Fuuazqethi 2.74 3.25 3.00 2.63 0011 0.197
ﬂi%LWﬂ%LLﬁLLazﬂiZLW']ZUﬂ 3.69 2.98 2.89 2.40 0.033 0.609
TR 0.54 0.45 0.31 0.43 0.004  0.327

nugig ' Ao Anadeluussinmgiiuiiiduiesnuslimiiouiulianuunnssiun @i

(P<0.05)



a2

AR

nsAnwIAMNNIenaIINNsTlaviNsAnwasAUsEnaueIn avUseansnmns

= o

WsaAulpvedbnnseanantasuseauladunazuntsladulus1msNwananany 31nn1g

v Y

(%
a

naaasanTaazula A

A1 pH %auﬁa‘lﬁnsz@nﬁq

nn1smaaesnui lulinszgndfleny 8 & fidarndunsa-dvenie
wihenvosnaud 3 (nsnexdiluladu : wwlsledu 100% vesduuzihdmiulinsznalay
NRC (1994) i1y 1.00 : 0.38) Hinvnugndasin 45 unit dAranudunsa-arsunniingy
duq wlorawily 24 $2lus languit 2 (nsneiluladu : wnlsletiu 90% vesduuzh
dwmiulansznalag NRC (1994) winfu 0.90 : 0.34) waznaudl 3 (nsmeziluladu : wmls
Totlu 100% vaaruuzidmsulanssvalag NRC (1994) windu 1.00 : 0.38) fAarudu
n3a-Aannndnguit 1 (neneziluladu : wwlslediu 80% vesduuzthdmiulninszndlag
NRC (1994) 1infu 0.85 : 0.30) waznguil 4 (nsaoziluladu : umlsledu 110% vos
Amuuzidamsulansznslag NRC (1994) Wiy 1.10 : 0.42) 9g1eildud1Agni9ada (P<0.05)
drumeuiunsa-ssvendoaginntunuin naudl 4 (nsmesdluladu : umlsletiu 110%
yosiuuzhdmiulansznslag NRC (1994) Wiy 1.10 : 0.42) fiinvaizndsein 45 unit uas

[y

24 s Teenudunsa-anstesninnguiilssunsnesiluladuuazumlsloduiiss Audus

a o [

28191UYF1AUNIEDRA (P<0.05) AIandll A1579 16

o

1

Advaaiialinszand
AAnuadsvaaiia
nmsnaasswut Tuldnszandiiieny 8 dami Senaruaiwesdentienuay
azlnnlulinszansnguil 1 (nsnoziluladu : wmlsletiu 80% vesruuzidmsulinsems
Tag NRC (1994) winfu 0.85 : 0.30) #iinvaizndasin 45 undi uay 24 Hilus flergsningudu
pgslledAgYNI9ads (P<0.05) Aslanslu a1319 16

1

AEUAIYBLLD
I1nn1sveaeanud lulinseandiiens 8 §Uav dadunivesilaninenuasiie
azlwnlulinszandinguil 4 (nsmesiluladu : wnlslefiu 110% vesrmuwusidmsuln

nsewslag NRC (1994) 11U 1.10 : 0.42) Ainvaizndsain 45 unil deraninnguduegnadl

Wedftynneadia (P<0.05) daullevithenvasnguil 2 (nsmeviluladu : wnlslofiu 90% vos
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Auugthdmdulansendlag NRC (1994) 1y 0.90 : 0.34) uagnguil 4 (nsmoziluladu :
winlsTotiu 110% vesduuztidmiulinsenalag NRC (1994) winfu 1.10 : 0.42) Tiinvae
ndsan 24 $7la Sendunsveadelulinszgneininguduegiefiteddmsada (P<0.05)
dudloazinnvesnduil 4 (nsnowdluladu : wmlslefiu 110% veskuuzihdmsulinsens
Tne NRC (1994) ity 1.10 : 0.42) fiinvausndssn 24 dalus fandunsveaielulinszgnd
Aninngudl 1 (nsnexiiluladu : lunlsledu 80% vesduuzihdmsulansenslag NRC
(1994) Wity 0.85 : 0.30) waznguil 3 (nsnewiluladu : wmlsledu 100% veaduugii
dwsulansznslay NRC (1994) 1windu 1.00 : 0.38) ag1eiitudAnn19ada (P<0.05) Fauans
Ty a1519 16
Advdasvaaiile

mnnsmaaesmut lulinssgnafieny 8 dUnnii fendndesveadevtientuld
nszgninguil 4 (nsmexdluladu : umlslediu 110% vesduuzthdmsulinsznslag NRC
(1994) Wiy 1.10 : 0.42) Ainvazndsein 45 urfl dAvdningudueesdifoddymeada
(P<0.05) iiloaxTnnuasnaud 1 (hanoziluladu : wmlslafiu 80% vossuuzthdmiuld
nsenslag NRC (1994) iy 0.85 : 0.30) fi¥nvazndasin 45 wift dAdunseaioluld
nszqneganinguduegisiituddymeadia (P<0.05) druiovthenuesnguil 1 (nsaoxl
Tuladu : nlsletiu 80% vesruugidmsulinsendlag NRC (1994) wirfiu 0.85 : 0.30)
finunrvdasi 24 $2l Terdunsveuielulinszandigeniinguil 4 (nsmexdluladu : um
lslafiu 110% vesAwuzidmsulnnsenalag NRC (1994) wirdu 1.10 : 0.42) agadl
HfudAmeadin (P<0.05) wasiiloarlnavdeh 24 Falusfirdunswesilolunduil 1 (nnes
fulagu : wnlsletiu 80% vesmuwuzidmsulansemalay NRC (1994) winfu 0.85 : 0.30)
ganinnguil 2 (nsmozdluladu : wmlsledu 90% vesduuzihdmiulansendlag NRC
(1994) winffu 0.90 : 0.34) uaznguil 3 (nsnexiiluladu : wmlsledu 100% veaduuzii

dmfulinsznslag NRC (1994) windu 1.00 : 0.38) Buetafituddyn1aadn (P<0.05) &

WAASLY M1579 16

AN1RanTnduvaiiialinszanan (Thiobarbituric Acid Reactive Substances,
TBARS)
nnsnaaesnud tulinsgandiiieny 8 danii firniseendinduresilelinsean

amasannsatulingud 1 (nsnezdluladu : wnlsletiu 80% vasdwuzirdmsuln

=3)

nsgnalag NRC (1994) 1y 0.85 : 0.30) fiAunniinguauedsildedrAgnieaid



aa

(P<0.05) waziilaszognaniafiunuail 4 °C Wld 7 Ju languil 2 (hsmewiluladu :
lsladlu 90% veosmuuzdrdmiulansznday NRC (1994) iy 0.90 : 0.34) AN1S

N v

pandiatuveuilalinszgnaiuinniinguaueg1eiifyd

[

AYN19aDH (P<0.05) Asuanslu

M1319 16

AANENTTaluNsduvaailalinseanan (Water Holding Capacity, WHC)
a 3 | & .
n3gatdeuIaNnITuULe (Drip loss)
nMmeasanud lulinsegndniieny 8 dawi dillevithen uasiileazlnn ves
lanszanalulanquitlasunsnesiilulaguuaziumisleliunseauuandiaiu Trnisagydein

[ & ! A i ! v aa (Y
f\]’mmiufuwwumLuamaaamuﬂmmmmem’mﬂumuaa’lmwwaam (P>0.05) muamﬂu

M1319 16

a8 o 4 ole
nsgeysdeunannisvinliiegn (Boiling loss)
nMmeaeanud tulinseandfieny 8 dai filleasinnveslnnsegnang
a a IS < o o o [ ! [
1 4 (nsnezdluladu : wmlsleliu 110% vesruuzihdmsulinsenslag NRC (1994) wiriu

1.10 : 0.42) fiAnnsgayidetannnisyiignunnningudueedidedfynieada (P<0.05)

AILEAILY M99 16

Auseiarinuile (Shear force)

nnsnaaeanuii lulinsggndiiieng 8 dUa1v SAussdarureaievientd
nszanalulinguil 3 (nsaexdlulady : wwlslediu 100% vesduuzthdmiulinsenslae
NRC (1994) winifu 1.00 : 0.38) Sledninnguduegaiitfoddymeain (P<0.05) wagAuss

Y

aruvadileaslunlulingui 2 (nseeviluladu : wnlsletiu 90% vasduugidmsuln

o W a

nsznalag NRC (1994) yindu 0.90 : 0.34) fiAnganinngudusenaiiodfamnaadn (P<0.05)

AILAAILY M1579 16



a5

M99 16 AanniilevedinnszandilasunsneziiluladulaziumlsletiunseAuunnsianiu

lugwsiteny 8 dam

seavuladunazunlslotiy
518119 SEM  P-value
80% 90% 100% 110%

pH Waniinan

pH, 517¢Y  5.40° 5.67° 5.43°  0.031 <0.001
pH,, 5.40° 5.63° 5.63° 530°  0.027 <0.001
pH ileazTnn
pH; 5.97° 5.96° 595% 563" 0.025 <0.001
pH,, 595%  571°  586° 559  0.026 <0.001
ANE 45 U9 nasein
\lovihen
L* 46.31°  40.73°  40.26°  40.93° 0.067 0.002
a* 7.75%  751° 8.50° 6.44° 0.018 <0.001
b* 328% 7 274% & 3997 2.03°  0.025 0.034
oazlnn
L* 44.16°  37.92° 36.19°  3845° 0.059 <0.001
a* 8.51° 7.90° 8.00° 6.90° 0.011 <0.001
b* 2.95° 1.31° 1.21° 1.28°  0.014 <0.001

=

ANE 24 F2lu9 B

& o

lUaruIan
L* 4585°  40.00°  39.76°  41.04° 0.059 <0.001
a* 7.40° 6.39° 8.14° 5.89°  0.017 <0.001
b* 4.19° 1.98° 354  221° 0024 0.025
\oazlnn
L* 40.99°  36.59°  3580° 37.44° 0.042 <0.001
a* 751°  7.04ab  7.52° 6.84° 0.010 0.027
b* 1.80° 1.31b 1.40° 153 0.062 0.024

wugig ' Ao Anadgluussinmgiiuiiiiuiesnusimiiouiulianuunnssiun @i

(P<0.05)



a6

M99 16 Aumniavastlinszaniilasunsneziiluladuuaziunlslotiunseduunnsiany

lugmsnieny 8 davi (se)

seauladunazunlslotiy

318N13 SEM  P-value
80%  90% 100% 110%
auausalumsguivaia (%)
\ovithen
n'ﬁgzuul,ﬁmfﬂmnmsmil,?]u 832 848 831 85 0019 0.980
msgzuul,ﬁqumnmsﬁmqn 2689 2624 2679 2517 0049 0.631
\oazlnn
msgzygﬁqumnmmhﬁu 558 556 540 6.32  0.013  0.094
nagidethannmadiugn  2280°" 2359° 2122°  3031° 0069 <0.001
Arnnseendinduvaaiioviien (mg MDA/kg)
wa9ein 0.021° 0.017° 0.015° 0.015° 0.001 <0.001
7 U waeein 0.142° 0.239* 0.056° 0.077° 0.018 0.001
AuseiaRLYasie (Ke/cm?)
lonthen 121° 1358 080° 130° 0040 <0.001
iloazinn 136°  191° 090° 123° 0054 <0.001

e ' Ae Anadgluussinieiunidumesnues bimilouiuiannuuandaiuneas

(P<0.05)



ar

nsmaaasszesil 3 linszgnailuvaseny 8-12 §Uawi
nsfinwUszansnmnisasgiule Arn1sdeslaveslulasiau esAusznauein Lay
AunnLile vaslinszand1taeny 8-12 dUnii AldSueimsfisisedulusiu 15% s
W& 3,000 keal ME/kg Wiy wallszdunsneziluladuuazumislofuluamsiiunnsdis
fu Tnsutsoonifu 4 ndu léun nguit 1 (nsnewiluladu : wnlsletiu 80% vesfuugi
dwmiulansgnslag NRC (1994) iy 0.85 : 0.30), nguit 2 (nsmeziluladu : wwlsletiu
90% waaduuzthdmiulninsenalag NRC (1994) Wiy 0.90 : 0.34), nguil 3 (nsmexilula
Fu : wnlsleliu 100% vosmuuzihdmsulansenalag NRC (1994) wiriu 1.00 : 0.38) wag
ngudl 4 (nsnozdluladu : wwlsledu 110% veaduuzihdmiulinsenslag NRC (1994)

[

Windu 1.10 : 0.42) laHan1svaand 9l

Useandnnnisiaseyiaule

¢ ] ' o av v Y P a ~ ] )
Pnuansinymuii Innseandmlasuseauladuuaziumlsletiuluownsiunnsineiu
Usgansamnmisasadulaluduvesnisasuiulaninafssiuluisasyieeiy Lifiaay

wane9eg1eied An1sedia (P>0.05) Innseanailudiseny 8-12 dUan daArurninsan

Y 9

Y
a =

vinduu 485.34, 455.3, 513.97 way 554.6 NSUABFR AN LWULRgRTUUSU e NS

fRudiandu 1,769.19, 1,912.23, 1,932.99 uay 1,935.57 nSusesa muadu wavdsnsinis

Wasuasduhvingnduy 3.82, 4.28, 3.92 wa 3.75 Aud1aU fakansly a1519 17

M1919 17 YsednSamnmsasayiavlavesiinsegnainilasunsnesiiluladuuasiumlslotiug

seAukanaRiuluemIsY901e 8 B 12 dUai

seauladunaziunlslaiiy

38N73 SEM  P-value
80% 90% 100%  110%

dmsnisudy (h3u/en) 42967  468.13 48477  461.78 1.742  0.469

dwiinduga (nFu/) 915.01  923.44  998.74 1,01638 1.744  0.124

dminafidiady (nda/sa) 48534 45530 51397 55460 2350  0.461

USanasawinsding (n3u/6n) 1,769.19 1912.23 193299 193557 2761  0.161

Snsnswasuawnsilutiinga 3.82 4.28 3.92 3.75 0.072  0.880




a8

Aunalulasiay
nsAnwUseansammsldlusiuveslinseaneiiens 12 dUavt wud lanseqnen
nlasuanmsnilseaunsnoziilunuanseiu Jusinanmsiulaveslulasiau Ysunalulasiay

Pazay lulasuntuate Useansamnsitlusiuwaziulasau Alidanuwnnaneiuegedl

Y

HodAgn9as (P>0.05) dauandlu A13519 18

a

M1519 18 aunalulasiaunazanisteslaveslulasiauarlusiuvadlinszanmnlasy

= v 1

nsnerilluladuuasiumlsletuissiuwansiuluemsieny 12 dam

seauladunaziunlslaiiu
318119 SEM  P-value
80% 90% 100% 110%

Usunalulnsiauiinu (nSu/en) 682  6.85 6.75 6.93  0.018 0.779

Ysunalulnsiauiiazan (n3u/én) 6.66 671 6.57 6.74  0.017 0.784

Ysnalulasiuiiduesn (nsu/en) 016  0.15 0.18 0.19  0.026 0.340

UseanSamn1silulasiau (%) 97.70 97.87 9739 9728 0.037 0.362
29AUIZNAUN

nsfnwesAUsENaUTINlIMAINAnwIUTEaANSAMNTsIaSaiulaveslinsegnm
v vo Y = = = v 8 U aAda 1 I @
nlasuszauladunaziunlsletuluamsiiuansieiu wudn dmdnddinaneusn dniinein
dmdngndauss Wesiduieingu dminiuazas Ynvm dossa aglnnsan udanaziiin
Wenihensiu lasenseqn wazedetesin (G1ld Ml fu nszmsuinaznssinizun )

' o A vo Y = = = . as 9 &

vaslinszana Nlasuseauladuuasiunlsledulusmisnuansneiu dumdnveswudiy
Aananildfianuuandnsiuegeilitudfagmneadia (P>0.05) uazngui 3 (ladu : wmlsletu
WU 1.00 : 0.38) wagnguyl 4 (ladu : mlsletiu v 1.10 : 0.42) fwudlduuinidndn
ued uazunian wnndinguit 1 (ladu : wmlslediu windu 0.85 : 0.30) waznguy 2 (ladu :

wnlstotiu Wiy 0.90 : 0.34) (P>0.05) AdLandbl #1519 19
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M1319 19 a3AUsEnaurINYadlnnszandflasunsnesilulaguuaziunlsletusedu

wansafiuluemsieny 12 &Uav

seavuladunaziunlslotiv

318013 SEM P-value
80% 90% 100% 110%
Ywindidte (o) 933.90  941.40  1,013.90  1,01020  2.182 0.286
13mﬁnmnq'u (9 71523 730.57  800.72 790.09 2.069 0.203
Brmnendauss ) 577.22  598.07  649.94 648.89 1.944 0.223
wWasiwudyngu (%) 7462 7646 78.68 77.92 0072 0.199
aeRUszNOUTIN (% vasutingngu)
WAz 1078 10.96 10.74 10.54 0.0549  0.900
Un
Tauln 5.59 5.42 5.54 5.48 0.027 0.930
Unnang 4.72 4.78 4.94 4.80 0.021 0.778
Uanaln 1.79 1.78 1.88 1.74 0.010 0.558
Unsaw 11.97  12.02 12.11 12.36 0.049 0.863
oN 1238 12.46 12.65 13.23 0.056 0.428
dzlnn
dzlwnsau 1566  15.62 15.12 15.95 0.060 0.589
dzlwnlaisrumnids 1374 13.79 13.57 14.13 0.053 0.756
iloasTnn 11.01 10.81 10.71 11.52 0.047 0.341
w9 6.90 7.05 7.26 6.44 0.053 0.475
an
DNUDNTINNL 1145 1145 11.77 11.85 0.059 0.856
nisvasntinanuan 1.76 1.73 1.68 1.74 0.017 0.970
ilawthanuan 9.69 9.73 10.10 10.11 0.051 0.755
anlu 3.80 3.67 3.75 3.65 0.022 0.899
Tasanszan 2273 2358 21.47 22.50 0.105 0.264
o587z (% vasimsinddin)
29823524 11.88  11.95 12.00 11.85 0.023 0.997
ald 5.24 5.23 5.20 5.26 0.015 0.999
wala 0.49 0.50 0.48 0.49 0.015 0.958
ﬁ’uuazqqﬁqﬁ 2.76 2.96 2.79 2.83 0.077 0.835
NITTNZUTLAZNTZLNIZUA 3.22 3.23 331 3.14 0.093 0.944
ETPY 0.43 0.35 0.47 0.41 0.036 0.723
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AR

nsAnwIAMNNIenaIINNsTlaviNsAnwasAUsEnaueIn avUseansnmns

= o

W3aAuleveslnnseananlasuseauladukazunlsladulus1msNwanaeiu 91nn1S

v Y

(%
a

naaasanTaazula A

A1 pH %auﬁa‘lﬁnsz@nﬁq

mnn1svaaeswui Tuldnsegndiiony 12 &Uand Saranudunsa-rsvonie
wihenvesngui 1 (neaeziluladu : umlsletiu 80% veskuuztidmiulinsenslag NRC
(1994) Wiy 0.85 : 0.30) Hinvngndasin 45 wiitiamdunsa-raunningudug
ogaildeddyneadia (P<0.05) daudraudunsn-rsvesioasinndunuin nquii 1
(nsnozdilulady : wmlsletiu 80% vesrmuuztdmsulinsendlas NRC (1994) wirriu 0.85
0.30) wagnauil 2 (nsaeziluladu : wwlslediy 90% vesmuushdmiulinsgnslag NRC
(1994) Wi 0.90 : 0.30) iTmunigndsain 45 uriidaranudunsa-rauinniingui 3
(nsezilluladu : wnlsletiu 100% vosAwuzirdmsulinsenalag NRC (1994) wirfiy
1.00 : 0.38) uaznauil 4 (nsnexdiluladu : wwlsletu 110% vesduugihdmsulinseng
Tng NRC (1994) wirfu 1.10 : 0.42) uazilenawiuly 24 92l langudl 2 (nsnogiilulady

Snlslatiy 90% vaerwuzidmsulansenalag NRC (1994) windu 0.90 : 0.34) fA1ay

CY [

Junse-isnnnitnguduseisfided1Agyneadia (P<0.05) fauansly a1519 20

o

1

Advaaiialinszgna

AAnuadvaaiia
Mnmsnasesui lulinsegndiiony 12 §Unii fiermnuaisveadontien
TulAnszndingud 2 (nsmeiluladu : wwlslediu 90% veaduuzihdmivlinsendae
NRC (1994) yinfu 0.90 : 0.34) iinvaizndasin 24 s fldgeniingud 1 (nsnoziluladuy
s umlslotiu 80% vesmuuzidmiulinssnalag NRC (1994) wiriu 0.85 : 0.30) wazngy
71 4 (n3meefiluladu : wwlslediu 110% vesduuzthdmiulinsenalag NRC (1994) Wiy
1.10 : 0.42) agaflifudndyn19adin (P<0.05) druiloarinnueandud 2 (nsmeriluladu :

gy

wnlslafiu 90% vosmwuzindmsulnnsznalag NRC (1994) windu 0.90 : 0.34) Alnvny

a1 1 o w a

ndeen 45 il daenuainsendelulansegnegeniinguausgraiidedfAgnisad

o

=3)

(P<0.05) warvase 24 FilusArnnuaienielulinszandlungui 2 (hsnesdlulady :
wmnlslatiu 90% vesduugidmsulansenalag NRC (1994) winfiu 0.90 : 0.34) denaandn

linszandngud 3 (nsaezdluladu : lumnlsleliu 100% vesruuzidmsulnnsenslag
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NRC (1994) 13i1/U 1.00 : 0.38) uazngudl 4 (nsaezdiluladu : wnlsledu 110% vos

Auuzihdmsulanszyalag NRC (1994) iy 1.10 : 0.42) egndlidudAgnisana (P<0.05)

AILAAILY A1579 20

ANALAIVD D

[
1A A

nn1sneaeanud lulinseand1ieny 12 e denduasveioninentluln
nszanaNgun 4 (nseevilluladu : wnlslefiy 110% vesmuuzihdmsulinsendlag NRC

LY [J 1 =

(1994) Wiy 1.10 : 0.42) ASnvauendesin 45 Uit uay 24 Falug dedninnauduegnsd]

q

[

oddayneadn (P<0.05) dadlearinnuengud 4 (nsnoziluladu : wwlslefiu 110%
yosmuuzthdmiulinsznslag NRC (1994) winiu 1.10 : 0.42) Ainvazndasin 24 $alus 3
Adunsondolulinssgndnsiiniingud 1 (naneziluladu : wwlsledlu 80% vesduuzi
dwmiulansgnalag NRC (1994) Windy 0.85 : 0.30) waznaudl 2 (nsneeiiluladu : umls

Totlu 90% vesAuzihdmsulnnsznslay NRC (1994) windu 0.90 : 0.34) agsdltudfigy

1905 (P<0.05) FaLkandly M1519 20

=] = ﬂ’l
AdvAasvaLile
nMeaeanud lulinseandieny 12 e Sendmdeswesieniieniuld
nsggnaNaud 2 (nneziiluladu : unlslefiu 90% vesauuzidgmsulansenslag NRC

(1994) 11U 0.90 : 0.34) NTAvaUEvIdasi1 45 Uil HAgendnauause1aditedAgnead

(P<0.05) wilaazlnnveengui 2 (nseoziiluladu : lunlsledu 90% vosAuwugirdmsuln

(%
a1 oA IS

nsznalag NRC (1994) 1Ay 0.90 : 0.34) A¥avazndssin 45 undt fierdunsvoaileluln
nszgnigsningud 3 (nsmexilulady : wmlsletiu 100% vesuuzthdmsulinsynslag
NRC (1994) 11y 1.00 : 0.38) wagngud 4 (nsaeziiluladu : Lmlsledu 110% ves
Amuuzidamsulansznalag NRC (1994) winiu 1.10 : 0.42) 9g1aiidd1Agn19ada (P<0.05)
druileviionvesnguil 1 (nsmexdluladu : mlslediu 80% vesduupidmiulingems
Tng NRC (1994) i1y 0.85 : 0.30) waznguil 4 (nsneyiluladu : umlsledu 110% ves
Auuztihdmsulinsenalag NRC (1994) Wiy 1.10 : 0.42) Aiavaizvdssin 24 d2las fiand
unsanielulinszpnvininduiuegiedidodAymsadn (P<0.05) wawdoasinnndssin
24 FlasdienAunsvenielungud 2 (nsnexdluladu : wylslefiu 90% vesiuurthdmsy
lrinsemalag NRC (1994) Wiy 0.90 : 0.34) fiengeniingud 3 (nsmexiluladu : wmlsledu

100% vasmuzing1nsulnnszndlae NRC (1994) windu 1.00 : 0.38) LLazﬂduﬁ 4 (n5noLdl
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Tulady : wnlsletiy 110% vesmuuzirdnsulinsenalae NRC (1994) windu 1.10 : 0.42)

v o w

dupgneliduddniedda (P<0.05) Aakandli m1519 20

o

AN1andinduvailalinseanan (Thiobarbituric Acid Reactive Substances,
TBARS)
NMIMeaeINUI tnseanifieny 12 dawi dniseendintuvediielinszane

nasnnsebulingud 2 (nsmesiiluladu : wmlslofiu 90% vesruwuzthdmsulinseng

o w

lae NRC (1994) wirriu 0.90 : 0.34) fiAteenitnguduegailtiudfynieadis (P<0.05) uaz
Wenuly 7 3u lnnqud 4 (nsmesiiluladu : mlsletiu 110% vesmuusihdmsulinseng

lag NRC (1994) Wity 1.10 : 0.42) fiA1n1seendiatuvesielinseand1desniingudu

o

pgslltdAYNI9ads (P<0.05) Asuanslu n1319 20

AIANNENNTTatuNsduLvaailalinsEanan (Water Holding Capacity, WHC)

a 3 | & !
nIgtaeuIaNNITUULEU (Drip loss)

o

nn1snaaesnud lulinseanaifieny 12 &av dilentien uaziiloazlnn

N A [ v I

vaslinszanalulinquilasunsnesiilulafunaziunlsletdunseduunndieiu dd1n1s

a o [

= s [ & ! a1 1 [y ° aa (Y
Q@Lﬁﬁuﬂﬁ]’mﬂﬁilﬂiwu‘ﬂ@ﬂLUSVIQﬁBQﬁUUV}luuﬂ?WNLLG]ﬂ(?’]NﬂUSJUEJﬁ’]ﬂQJV]'NaﬂG] (P>0.05) »4

o

WAAIL M1579 20

nsgayideunainnisvinlvign (Boiling loss)
1nn1snaaesnud tulinseand1fieny 12 d&anv dillenienveslnnszgne
nauy 1 (nsnezdluladu : wnlslatiy 80% vasrmuwuziidmsulansenalag NRC (1994)

Wiy 0.85 : 0.30) dAnisgaydernannisviilvianunnnitngud 2 (nsnesiiluladu : wnls

qy o

Toilu 90% veaduuziidmiulanszynslag NRC (1994) w1y 0.90 : 0.30) uazngudi 4
(nseazilulady : wnlslaty 110% vasrkuzitdunsulansenalag NRC (1994) windu

1.10 : 0.42) seditfydrAtyneadia (P<0.05) diuiiloarinnveslinsegnerlulinguilasu

a

nsneriiluladuuasiumlsletiunissiuwnneneiu IAnisgadainannmsinlianilidianiy

v o w

upnAAulitudAg19ana (P>0.05) fauandlu @319 20
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ALIIRANTIULUED (Shear force)

nmmeasanud lulinsegndiieny 12 §Uai Lillentien uawiileaslnn vealn

a

nszanatulinguilasunsneziluladunaziumlsletiunseduunnsneiy dauseinsiuiile
YosvidpsdunlulnMuLanaiuited Ay Neada (P>0.05) fauandlu @519 20
M1319 20 Aumniavastlinseanailasunsneziiluladuuaziunlslotiunseduunnseniu

Tugmsiteny 12 dUanvi

seauladunaziunlslatiy
318115 SEM P-value
80% 90% 100% 110%

pH Wawniinan

pH, 5551 5.50° 5.39¢ 5.36° 0.012 <0.001
pH, 5.25 5.29 5.27 5.25 0.011 0.418
pH \oazTnn
pH, 5772 5.78° 5.59° 5.58° 0.017 <0.001
pH, 5.44° 5.542 5.38" 5.44° 0.017 0.014
ANd 45 Uil nasein
\owthen
L* 40.95 43,57 41.27 40.08 0.048 0.062
a* s a 2T 6.81° 5.88° 0.015 0.002
b* 2.50° Sl 1.52¢ 1.21¢ 0.018 <0.001
\oazlnn
L* 37.97° 40.35° 37.98° 37.18° 0.034 0.005
a* 8.47 8.23 7.86 7.56 0.014 0.084
b* 1.71%® 2.06 1.18° 1.33% 0.049 0.001
A8 24 §7lue wdsah
\ontien
L* 40.61° 43.70° 41.72%® 39.91° 0.047 0.023
a* 8.15° 8.11° 7.35 6.33° 0.016 <0.001
b* 1.67° 2.99° 1.79° 1.35° 0.017 0.005
\oazlnn
L* 38.88%° 40.32° 38.10° 37.33° 0.032 0.008
a* 8.59%° 8.70° 8.06™ 7.66° 0.011 0.002
b* 1.52% 1.80° 1.18° 1.18° 0.079 0.010

nungig ' Ao Anadeluussinmgiiuiiiiusiesnusimiiouiulianuunnssiun @i

(P<0.05)
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M1319 20 A milevaslinszgnammlasunsaesiiluladuuaziumlsleiunseduuandaiuy

lugmsiteny 12 Uanvi (sie)

seauladunaziunlslatiy

78019 SEM P-value
80% 90% 100% 110%
ausnansalunisiutvaaie (%)
ilawthen
nﬂigcyl,ﬁaﬁw'\nn'ﬁmilﬁu 8.13 8.4 8.03 7.22 0.023 0.306
nsgaydetiannnisdiugn 21.88°" 1897 2089 1991 0032  0.006
iloazTwn
nwgmﬁ@aﬁw*mn*wmhﬁu 4.92 5.67 5.86 5.96 0.017 0.145
migzuul,ﬁﬂﬁ'm'mmié\'uqn 23.58 22.49 23.74 23.84 0.029 0.341
An1seendinduvasiievtien (mg MDA/kg)
AN 0.011° 0.009° 0.011° 0.011° 0.001 0.011
7 3 wdsei 0.080°  0.071°  0.072*°  0.046° 0.002  <0.001
Aussdasiuveaile (Kg/cm?)
Lﬁa‘lflﬁ']aﬂ 1.36 1.23 1.29 1.19 0.043 0.523
Lﬁaaziwn 1.74 1.72 1.48 1.57 0.067 0.466

e ' Ae Anadsluussiniedtiuniiumesnes kimilouiulannuwandaiun e

(P<0.05)
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3R50INANISIVY

nsfnwszAvsnmnnaiaiule augalulasau ssfdsenounn wazamnwie
vadlanszana1Ye1y 0-12 daw ludivesssiulusiuuasnasniluemnsvedlinsgan
f901y 0-12 AU AsedulusAU 20%, 17% way 15% Tleny 0-4, 4-8 wag 8-12 dUami
AEIFU LAZNEIIL 3,000 keal ME/kg T fuluusiagdiieny usiszfunsaesiiladu
wazimlslefiuluemsituansineiu duifissnesennudesnislunsiasyiulnuaslvua
wanvoslinszgndud aannnsaguainiuidenans s suiiisidesiuszdulsiulay
nFauluomsveslifuidies uaglinszgna Faudululumafisatusenures Perween
et al. (2016) laAnwinavesszAundsultuselovil (2,600, 2,800 way 3,000 kcal/ke) Loy

[

TUshu (17, 19 uag 21%) Auansanusiayseansamnisasyivlauasgiquiuveln

fufledlutsemeduie nuhilsesulusiu 19% wae 21% uaznisliormsiidndanuld
Uselevilad 3,000 kcal/kg vl ifiuty wasUseavsamniswdsuemsdudven
Aueddideddynadndieuiouiisufussdulsauil 17% sanaszaulusiunas
nFaulivsdenififutuastedugiduiilunmsiulsaiimadaldsnde uarseau
Y09gUL uazAny (2559) Aldvinnisdedldnssgneaneiuslassnisnasuuuydosiiuly
Tsadeulameevinsfidlusau 2 28U (21 vs. 19%, 19 vs. 17% Wwaz17 vs. 15% Tugiaeng
1-5, 6-10 way 11-13 U9 Aua19u) lagumasseaurealuseiu dnasauldusylav 2
AU (3.2 vs. 2.9 kcal/g) napnszzn1snaaad 13 dUunni naaguladn ¥aslneny 1-5 dai
m5liovnsATTUsAU 21% wazwdsau 2.9 keal/g dautse7g 6-10 uaz 11-13 dUaviasg
TAlUsAY 19% wagnasa1u 2.9 kcal ME/g waglus@au 17% wagndsenu 3.2 kcal ME/g
aEdy ulileannnsnwvesauu wagame (2559) T1esu unslemsnilsiuuay
ndnuseiugatussiuinuuseiosiaudusniinauds o1y 13 dUavidsoranssnusona
msnaaedluszezsaon URTR wagame (2560) FaldAnulagliomsiimngasludslneny
1-5 §Ua%i AelUsAu 21% uagndsau 2.9 keal ME/g mudisrosulilasawu wavans
(2559) fiou udsunaassiofenisliomsiilsAunagndsausineiu ((Ushu 19 vs.
17% wagNa1u 3.2 vs. 2.9 kcal ME/g audidiv) lugaalneny 6-10 a9 nausingin

gnsenmIiangay Aslusiy 19% Uaynaanu 2.9 keal ME/g
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Useandninnisiaseyiaule
nsAnwIUsEANSA NS RulaveslinseaniYiteny 0-4, 4-8 uay 8-12 dUam

[y

MnnansAnwInuin linszgafildsuemsndsedunsmesiluunnsstuilanssauznis
WiAulaliuandnafundolinsygniinnasyiulailndidssiuluusaz ey 1July
TumaieafuivaiAdevesufia uazany (2560) Aldinsfnunssiulusiunasndsnuld
Uszlemifimunzaslugnsonmslinszgndilassnsnansdiseny 6-10 dUnv nud Tusiy
uazndanulsifdviswasouiu Fsiasanudaztadenuiesnilusiugausiazduualiii
slsimingafintuuay ADG geni satiadl FCR wazdmsnsdndissnitemnsiusiium
wilsifanuuansnetunsadn TusneiinsindsnusedudvinliliduemsindedeTuunn
Tu (51.05 vs. 47.24 n$w) Fefluwalifusiildimdn daiiutu ADG uag FCR fitu Snviadsdl
Ywing Wity 182.89 191.13, 429.67 — 484.77 wag 915.01 — 1,016.38 n3u ﬁaﬁq 4,8
uaz 12 dUani auandu fireuthannninaiidees gaued uazan (25460, 2546%) il
hnsinwmsaidenuwazuudssiuglitudiesesiosiu (lafhwas) dmsuifedun
ﬂﬁuﬁqqmﬂmﬁaﬁumﬂizmﬂm WU dnindvesiafimainads Wiy 148.68, 452.68
uay 918.81 nfu fleng 4, 8 uay 12 dUa i awddy mﬂagﬂmamimmamﬁy’wmﬁaamé’m
fuatAdeves Zhai et al. (2016) AldinsAnvmavesnislinsnoziluladuuaziumlslofiu
TuewnsreusyAnBnmmasyiuln nandade uazanuduyu Tulinssnanadiug Ross
708 791y 21-42 Yu wui sedunsmeziluildliinadeanssournnadauiuln uagnsld
nsmegiluluseiuiiiintuasiulduvildimdngaln uaznishuldifinty Seazvilien
FCR fitusne Snidiaenndosfiuanuideves fawgned uwazas (2558) lvhn1sdnuwnaves
syautunislotiulusmsroaussauznisiasyivlavedlnt Tneszauumnlsletulusmsi 4
sEAuAe 0.40, 0.50, 0.60 Lar 0.70% luyate1y 0-4 dUna1vi 0.30, 0.40, 0.50 Laz 0.60%
Tugi9e1ey 4-8 §Una19i waz 0.25, 0.35, 0.45 wag 0.55% tugisang
8-12 &Uawi Wlndlasuewns uavihiuedrasiud aunseiisony 12 &Uni wuiilunndas
0glnTldsuemsfifiszduamlsleduwandaiu faussougnisissauivladliunnsiiseds
e

W

[ 1 a

RN NEDR 1ULABIAURTINITIRSYAULR USHIe1T91AU 9R51n151UasUMNS

N,

L

1MUNED wazUseansnnnisialusau

=

Aunalulasiau

nsAnwaugalulasiauveslinszandifieny 4, 8 uaz 12 fUav ANuaNISANY

wu3 lnnsegnaneny 4 dUav ngui 2 (nseesdiluladu : wnlsletiu 90% vesrwugi
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a

d1usulnnsegnalag NRC(1994) vvinfu 0.99 : 0.45) fUsSuraululasiauiasaunasian
Uszangamnisidlulasiauuinniinguau wazlinsegneieny 8 dUavi nqui 3 (nsnesd
Tuladu : wnlslatiu 100% vasmuuziindmsulnnsznalag NRC (1994) winiu 1.00 : 0.38)

Fuurlduusualulasiaunduaty A1Useansainwnisialusiu wazuszansainnsly

(%
A a OJ'/LI o

lulasiauladndingudu dnvnslanszaneieny 12 dUav ndun 4 (nsaesdluladu : lunls

Y 9

ladiu 110% vosmuuzindmsulansenalay NRC (1994) winfu 1.10 : 0.42) Twualiy
YSunansiusarazaululnsiauunnniingudu aziulidn aunalulasiauvesnnsmeaed

N’ ! i ° v v =% ¢
faduuin wanvhrienmevedlanszanmaunsadniiululasiauliladunis uasmaniseal

[ a

a IS Q. go’ L I v a 1 v oA
wasqAule dnrsiivuidinidng wazdinislinendnang 9 (Wuiinn, 2543;

>

HaziAnlude s,
Suntornka, 2009) Bnvisgnsaimslununeasslunsaildomsiiuguitdsznauingiu
vén loun dlnanindamdes warinin waziivseiunsnesiludnanyidiieliduluay
Frqusrasdlunside Tumsdnugasemstsufitelildsunaivnisdosldvesingiu
wianiimelusadnd deenadululfignsomsiuguiléinina-nindandondundnlagll

fuadulugnsemns Anisdeulanuiasevesnsnesiiluiaie 88% nus1891uITeves

¥
Y

Baker and Han (1994) 3se19unun@inislausslevivasingauimailalifia 100% anudsa

o

TraUseasnIT9RY

q

I3
29AUsENaUYIN

NHaNISANwIBAUTENauYINVadlnnTEanmiony 4, 8 wag 12 §Ua1vi wuii n

[y

° ] | av v aa A = = PN ]
ﬂi%@ﬂﬂ’]LLG]ﬁ%"U’NEﬂEJ‘V]l@‘Iﬁ‘UE]WWW?WN?S@Uﬂﬁ@@B@JIuVLa%uLL@%L&I‘VIIﬁI@qu‘HEﬂWﬁVILLG]ﬂG]’N
v a 3 1 2 1 e Y a [ 1 [ ! 1 o A [y L4
AullpsrusenaugnuRasTudIunfnw lndlAeeiy ’EJEJNVLﬁﬂG]’]QJ‘WU’J’] vLﬂﬂiB@ﬂWWl 4 g@uan

ngudt 3 (nsneeiiluladu : lwwlsledu 100% vesduuzihdmiulinsznalag NRC (1994)

v
L IS 1

WINAU 1.10 : 0.50) Huurlduinindniiisen Used wazaslnn u1nnInaudu wazlnnseanan

9 Y

[y

01y 8 dUawi nauiilduemnsfifisziunsnesilulafuuasumlsTofudoud 90% uly &
ihntinUnuarasinnvaslinszgndiutu Snvislinsggndriiony 12 &Uawi nquil 3-4
(nsnoziiluladu : wnlsletiu 100% - 110% vesdwugdrdmiulansenilag NRC (1994)
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59

Ardvaailalinszane

[ (%
A I U

Ardvenlielinszgnd1ieny 4, 8 uay 12 dUavidululuniunssuiug uay

anvazUsEIIiuguaiazing nurdvetelinsegndnallevieniasiieaslnnlydl

U

LU TUALUUUE 91NNSALNANUIN LEalnnszananluladdvwmileouiialnnseny uwnagld

Y

Y i aa 1

w1 weuwas lUauiedm dsliannsataldmaniudusuaneiesing L, a* waz b* (v
a1, 2559) Fauansluansne 21 WeSeudisuiununeasswes Jaturasitha et al. (2008) 7i
dvhnsnudnuuzaunmdevesifiudenarlinszgnd uarldsneaui dveaie
dusinen veslanszgniflidesunndsannliviady

A1519 21 @iﬁﬁawﬁ’laﬂLLasLﬁaadwmaﬂdmzaﬂﬁﬂﬁlﬁ%’uﬂimazﬁiuia%uuawmiﬁiaﬁu

[y |

Nszduwaneneiuluemnsfiony 4, 8 uaz 12 dUam

218 (§Ua9A)

ANE SEM P-value
a4 8 12
45 U9 Naesin
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L* 4321 42.06 a1.47 0.719 0.649
a* 5.93 7.55 6.81 0.290 0.055
b* 3.07 3.01 2.17 0.280 0.375
\WoazTnn
L* 47.59! 39.18° 38.37° 1.389 <0.001
a¥ 3.93P 7.83° 8.03° 0.586 <0.001
b* 1.87 1.69 1.57 0.153 0.763
24 §lag widsein
\Wowtinan
L* 40.06 41.66 41.49 0.636 0.575
a* 6.45 6.96 7.49 0.258 0.285
b* 2.77 2.98 1.95 0.278 0.302
\oazTnn
L* 36.55 37.71 38.66 0.486 0.220
a* 6.80 1.23 8.25 0.206 0.001
b* 1.33 1.51 1.42 0.070 0.628
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(P<0.05)
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Auseiarinuile (Shear force)
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lolugdu 080 073 0.2
AT 120 109  0.93
ladiu 110 100 085
winlslotiu 0.50 0.38  0.32
wnlslofu+Tamnsu 090 072  0.60
Wianzanily 072 065 0.56
Alasyaiu+lnlsdu 134 122  1.04
n3lotiu 0.80 0.74  0.68
VERILGISS 020 0.18 0.6
1au 090 082 070

fun: sauUasanain NRC (1994)
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M199HLIN 2 BeRUsEnaugInvadinnszgnaflasunsnesiluladuuasumisleliunisyeiu

wansafuluemisiteny 4 duam

seauladunaziunlslatiu

31819 SEM  P-value
80% 90% 100% 110%
Ywindidan (® 193.12 187.34 199.94 197.13 0438  0.627
ﬁqwﬁnmndu (9 13546 129.70  139.29 13589 0375  0.740
Yminenndauss (9 104.30 99.58 107.62 10621 0263  0.572
wWasiwudwngu (%) 69.80 69.01 69.52 6889  0.146 0.846
WosiwuRnAauLaAs (%) 77.26 76.87 77.50 7834  0.134  0.575
pedUsENEUTIN (% Yeuivitindldin)
WIAZAD 10.85 10.95 10.59 1042  0.037 0471
Un
Taudn 4.33 4.37 4.41 456 0023  0.769
Unnans 4.66 3.63 3.45 349 0076 0.084
Uaneln 1.43 1.35 1.50 146 0069  0.277
Unsam 10.42 9.35 9.35 9.51 0.045  0.373
oK 8.33 8.44 8.84 849 0051  0.694
gzlnn
dzlnnsau 9.58 9.64 10.14 886  0.050 0.117
axlnnlaisaunils 8.14 8.27 8.74 7.33 0.045  0.059
iloazTnn 6.80 7.27 7.00 6.24 0036 0.162
g 5.50 5.24 5.83 520  0.040  0.304
an
DNUDNTINRU 6.95 6.68 7.21 7.41 0.014  0.313
nilsvowstonuan 1.15 1.21 1.24 125 0036 0.878
\onthenuen 5.80 5.49 5.96 6.15 0015 0322
anlu 2.04 1.67 1.83 193 0095 0.111
1AseNszaN 16.84 16.63 16.54 1717 0.093  0.909
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AT519KUIN 2 DIAUTENRUTNINTRINNTEANANlasUNISAziluladuLazunlslatunsysu

Y

wanenenuluemsiions 4 dUav (sie)

seauladunaziunlslatiu

31819 SEM  P-value
80% 90% 100% 110%

27072
29872394 19.39 18.75 17.81 1844  0.045  0.693
ald 9.03 9.28 8.90 938  0.023 0887
wila 0.75 0.74 0.79 066 0017 0374
Funazgethd 3.76 3.65 3.49 321 0011 0351
ATZNIZULILAZATEINIZUA 5.65 4.87 4.42 4.87 0.018 0.113
da 0.20 0.23 0.21 0.18 0011 0512

% i o A vo X =~ A A v
M1919MUIN 3 B3AUsEnoUYINYedlinsEanmntnsunsnesiiluladuuazimlsletiunsesiu

I [ A % L4
LLG]ﬂG]'Nﬂ‘iﬂUEﬂM'ﬁV]@WEJ 8 dunu

s szauladunaziunlsladiu EM P-
80% 90% 100% 110% value
dminddin (g) 44338 492.38 493.88 47263  2.830 0.374
ﬁqwﬁnmna@u (9) 322.75 363.13 367.00 38338 2491  0.118
dmshanndauss () 255.63 288.88 296.74 307.50  1.998  0.079
wWasiwudwngu (%) 72.62°1  73.86° 74.90° 81.07°  0.243  0.008
wWastuAgINAALAY (%) 79.27 79.66 80.87 80.12  0.073  0.175
aedUszNaUTIN (% Yewiwiindidin)
HIAZAD 9.48 9.38 9.54 10.00 0044 0513
Un
Taudn 4.45° 4.86%° 5.10° 5.05° 0.022  0.028
Unnans 3.56° 3.79° 3.91° 3.95° 0.011  0.006
UaneUn 1.41 1.49 151 1.40 0.010  0.649
Unsau 9.43° 10.14° 10.51° 10.39°  0.031  0.006

[V [

wugg ' Ao Anadluussindeiuniiusiesnyslivilouduiinnuuwansiaiunisadii
(P<0.05)
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AT519KUIN 3 DIAUTENRUTNINTRINNTEANANlasUNIAziluladuLazunlslatunsysu

Y

wansineuluemsiiony 8 dUa (sie)

s seauladunaziunlslotiy SEM P-
80% 90% 100% 110% value
Uag 8.54° 9.10° 9.09° 9.59° 0.024  0.003

dzlnn
azlnnsau 10.33 11.21 11.38 11.27 0.041  0.062
azlwnlaisaumniia 9.23 10.13 10.09 10.15 0037  0.053
\iloszTnn 7.10 751 7.64 7.79 0.031  0.167
ud 5.28 5.47 5.53 5.95 0.035  0.288
an
ANUBN TN 7.84 8.10 8.50 8.75 0.055  0.368
wiisvamtiianuan 1.01 0.99 1.23 1.36 0.018  0.138
\ilentionuen 6.83 7.11 7.27 7.40 0.049  0.679
anlu 2.49 2.77 2.71 2.67 0.024  0.684
Tassnszan 17.02 16.96 17.59 1880 0081 0.107
2787

21892594 17.32 14.64 13.96 1509  0.177 0.276
ald 9.33 6.90 6.46 8.20 0.108  0.051
ala 0.56° 0.54° 0.57° 0.74° 0.036  0.015
ﬁmmzqaﬁﬂﬁ 2.95 3.23 3.09 2.94 0.027  0.684
NIUNIZUTUAZNTZNIZUA 3.89 3.55 351 2.66 0.086  0.545
dinal 0.59 0.44 0.34 0.54 0.111  0.146

Y v
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M199HLIN 4 asRUsenaugnvedinnszgnaflasunsnesiluladuuasumisleliunisyeiu

wansaiuluemsiieny 12 dUanvi

— seauladunaziunlslotiy SEM P-
80% 90% 100% 110% value
Ywindidan (® 933.90 941.40 101390  1010.20  3.649  0.286
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pedUszNaUTIN (% Yewivitindldin)
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Un
Taudn 4.24 4.19 4.39 4.29 0.021 0.827
Unnans 3.58 3.70 3.90 3.75 0.014  0.149
Uaneln 1.36 1.37 1.48 1.36 0.034  0.174
Unsam 9.18 9.26 9.76 9.40 0.034  0.327
oK 9.59 9.58 10.45 9.74 0.039  0.100
gzlnn
dzlnnsau 11.90 12.12 11.96 1247 0052 0.701
axlnnlaisaunils 10.44 10.69 10.73 11.05 0.045  0.610
iloazlnn 8.38 8.38 8.48 9.01 0.041 0374
g 5.20 5.45 5.73 5.03 0.036  0.246
an
DNUDNTINRU 8.71 8.88 9.31 9.26 0.049  0.561
nilsvowstonuan 1.34 1.33 1.32 1.36 0.014  0.994
\lonthenuen 7.37 7.54 7.99 7.91 0.044  0.450
anlu 2.89 2.85 2.97 2.86 0.018  0.904

Iﬂsqnssg]n 17.28 18.26 16.98 17.58 0.083 0.461
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27822594 11.56 11.89 11.57 11.14 0.066  0.727
ald 5.14 5.28 5.02 4.90 0.036  0.729
ala 0.46 0.49 0.45 0.45 0.026  0.675
muuazqu'\ﬁ 2.46 2.62 2.48 2.43 0.014  0.540
ATZNIZULILAZATEINIZUA 3.13 3.21 3.23 3.00 0.030 0.858
Pty 0.37 0.31 0.40 0.37 0.049 0.791




Yo-ana
LANLID

UsLInN15ANEN

UseIRNISNI9UY

Qs 2

Use IRy

Y9EN WS dusne

24 panAu 2534

v
a Y s

W.A. 2553 - 2557 USqugy1ns Aeatndmaanstazdniun A
WNEASANENS UNINFeLTeIl
W.A. 2557 - 2558 UNIBINISHIGNER USHN %’uﬁm UMD UTULUA

[

3109



	บทคัดย่อภาษาไทย
	บทคัดย่อภาษาอังกฤษ
	กิตติกรรมประกาศ
	สารบัญ
	สารบัญตาราง
	สารบัญตารางผนวก
	สารบัญภาพ
	อักษรย่อ และสัญลักษณ์
	บทที่ 1 บทนำ
	ความสำคัญและที่มาของปัญหา
	วัตถุประสงค์ของการวิจัย
	ขอบเขตการวิจัย
	ประโยชน์ที่คาดว่าจะได้รับจากการวิจัย

	บทที่ 2 ทฤษฎีและการตรวจเอกสาร
	1. ไก่กระดูกดำ
	2. โปรตีน
	3. สมดุลไนโตรเจน (Nitrogen Balance)
	4. กรดอะมิโนไลซีน (Lysine) และเมทไธโอนีน (Methionine)
	5. กรดอะมิโนในอุดมคติ (Ideal amino acid)
	6. สมดุลกรดอะมิโนในอุดมคติ
	7. การเป็นปรปักษ์ในการดูดซึมของกรดอะมิโน (Amino acid antagonism)
	8. ประสิทธิภาพการเจริญเติบโตของไก่กระดูกดำ
	9. คุณภาพซากและส่วนประกอบของซากของไก่พื้นเมืองและไก่กระดูกดำ
	10. คุณภาพเนื้อของไก่พื้นเมืองและไก่กระดูกดำ
	11. ระดับโปรตีน และพลังงาน ในอาหารที่มีผลต่อไก่พื้นเมือง
	12. ระดับกรดอะมิโนไลซีนและเมทไธโอนีนในอาหารที่มีผลต่อไก่

	บทที่ 3 วิธีการวิจัย
	อาหารทดลอง
	การทดลอง
	การบันทึกข้อมูล
	การวิเคราะห์ข้อมูล

	บทที่ 4  ผลการวิจัยและวิจารณ์
	ผลการวิจัย
	วิจารณ์ผลการวิจัย

	บทที่ 5  สรุปและข้อเสนอแนะ
	สรุปผลการวิจัย
	ข้อเสนอแนะ

	บรรณานุกรม
	ภาคผนวก
	ประวัติผู้วิจัย

