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ABSTRACT

The research was aimed to investigate. the factors affecting productive
performances, carcass characteristics, meat quality including economic return of high
quality beef production. Two hundred and ninety-seven crossbred native and Brahman
(at least 75% Brahman) steers, average initial weight 257 kg and < 2 years old, were fed
with grass and supplemented with 14% CP concentrate ad libitum. They were fed until
slaughtering at 437 kg of weight within 150 days of fattening at the large scale private
farm. Steers were slaughtered and dressed at the Beef Pro Company abattoir. The data
were recorded and analysed using GLM procedure of SAS programme.,

From a study on the effects of feeding regime before fattening and slaughter age on
weight at slaughter, fattening period and average daily gain of steers, it was found that
the fattening regime had significantly affected on productive performances (P<0.01).
Steers fed on grass only had shorter fattening period and better ADG than steers fed on
grass and concentrate. There was significant effect of slaughter age on fattening period
and ADG (P<0.01). Younger steers had shorter fattening period and faster growth
compared to older steers.

From a study on the effects of fattening period and slaughter weight on carcass
characteristics of steers, it showed that fattening period had high significantly affected on
most of characteristics excluding loin eye area (P>0.05). The fattening period was longer

(>135 days), carcass percentage increased as well as % fore quarter but % hind quarter

I



reduced (P<0.01). When fattening period was longer than 165 days, back fat thickness
increased while loin eye area was not changed. Steers with high slaughter weight had
significantly increased in hot and cold carcass weight, weight of fore and hind quarters
and loin eye area (P<0.0001). The back fat thickness was increased when steers had
slaughter weight more than 460 kg (P<0.01). However, there was no interaction between
fattening period and slaughter weight on carcass characteristics (P<0.01) excluding
back fat thickness

From a study on the effect of cold carcass weight on percentage of boneless cuts, it
was found that % fore quarter was higher as carcass percentage increased (P<0.01).
This was lead to increases in percentages of brisket plus plate (P<0.01). This was lead
to increases of percentages of brisket plus plate (P<0.01) while the others were not
affected by carcass weight. There was no effect of carcass weight on percentage of
boneless primal cuts whereas there was highly significant on those from rough cuts
(P<0.01).

For meat quality from rib set (6" — 12" rib), the results showed that pH value at 24
hour postmortem was 5.58, meat colour as L*, a* and b* values were 33.81 ,14.19 and
4.97, respectively. Chemical components were analysed with moisture 74.71%, protein
23.76% and fat 1.66%. In addition, shear force values were 7.23 and 4.85 kg when
steaks were aged for 5 and 20 days, respectively.

For analysis of economic return of beef production, it showed that there were cost of
steer, averaged 11,067 Baht/head and other variable costs including costs of feed,
medicine, water, electricity and labour, averaged 6,012 Bahthead. The cash earned
from steer sale according to live weight averaged 20,108 Baht/head, so a profit from
beef fanttening was 3,029 bath/head which fixed cost was not included in the
calculation. According to carcass or boneless cuts, it should be suggested to fatten for
high slaughter weight in order to gain more profit, especially boneless cuts from primal

cut.
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Wdiquiiuiidnaninsydiulauazdssaninmnisulasueimnsgslugaaiun 250-

=

450 ﬁ‘[ﬂns*mﬁqmn%uﬁmmmmmﬂqmmﬁwﬁn ﬁ'f;ﬁlﬁu‘%uua:wudqé’mﬁmm?‘fymu
Imuﬁ'qmnn%‘quua:ﬁﬂwm:smnmm‘iﬂqnumjfam?ﬁuumﬁ:]’u@qndﬂimﬁ’uﬁmu‘éﬁ’uumﬁﬂu
LLﬁﬂﬂﬁqﬁﬁﬂﬁqﬁ{géqmmaa (P<0.01)

Minish and Fox (1982) wudﬂﬂ@nwﬂumwﬁﬂ’mm:Tﬂ@nmﬂuﬂmﬂmﬁﬁﬂ;mﬁm
ﬁfa:ﬁﬁmmimﬁuﬁmﬁﬂu‘?‘mmuﬁwm 0.3-0.5 i wazdidnsanisesiiuinuals=@ns

7] 2 v v
nmmsulasuemisgalugeninmin 250-450 Alaniu ndaantuanssnn I nanaIAILIN

1 &
@ o

o oo X
winsanLiaay
N1 wazAnz (2542) ldAnmaussanammissaiuinrestagunieldanm

naraavesfuguend  wudwseunGuguilivinasiednsninasyiulnsedaynszes

=l ar

mmuﬂﬂqmumﬁqﬁn;mmﬁﬁimam?ﬂgwﬁwLﬁfauﬁumauu@:@mmuimﬁﬁmmmm‘émﬁu
lnnaannsquangadauiugiianinadednsniasuiiuinszaraialasg (backgrounding)

nazmrenszazn1sguuA biiBninalustazquade  (finishing)  Tnslagnuasuusaiadidnm

ar =

= = & qll & -:ll [ = 2 i o < a
maaseBiumsrezaiulnsgeananilagnrauusiiiuiilssiudentonndt 50 wefsud

i
ar =i

;7 |
HénsnsaTRLTRszesiRTige

q

Bunn daegasd (2540) sinnsAnsiBauifieuaussanmnnsguselaie 5

1
o ol ]

2/ = 2 2 L os as
wugnileglulszmalnauazlianmns 2 uuy e nshiamsduuaswahauanuenti fiu

9 U

o ' :ﬁ: 2\, @ g0 ‘d%’ ar ] as =
n3ldenung TMR WU’]']LN@Z‘]NQﬂﬂ"]?’ﬂqutﬂwu‘ﬁﬂ’]LLW\?LLﬂuNu’muﬂ’d\?m’]LLﬂtﬂmi"mqi‘ﬁﬁ‘ﬂ;l

9

=

iwulngandnlanniiug luﬂnm:ﬁiﬂﬁ’uﬁm%‘wﬁmﬁme'ﬁﬁ'mﬁnﬁqndqﬁuﬁ%wm:ﬁu@um%

dnemstaAnTasndiugauduiu Taaladauneuan wiinawed wwseta U

ar

L2
1 uarBuguandaiiunindasin 546.00 495.17 516.50 515.00 way 514.83 Alaniumu
a6 uazdnsninadyiiulaeis 1.04 0.97 0.98 0.97uas 0.87 Alansuseiumudisy
1 173 b1
Tﬂﬁ'léisummiﬁmmLmuﬁmuunmm"mﬂ:fé’rﬂ‘mnniL@?mLﬁUTmlﬁLLmnﬁi’mﬁ’u wazdanuan

[ 3 =] ' a a & 1= 2 " ar g0 =
Wu‘n:LLEQ::ﬂ’?i‘iﬁﬂ’m%‘hLNNNﬂEl’aﬂizﬂﬂﬁﬂ’mﬂﬂﬁ‘l'ﬁ’a’m’li‘LLﬂNLLM"JIMN"NTF‘.WN‘QH’]LLWQLL'ZMN

=

Usz@nsnmnisldenmnsingaiie 9.03 9.95 9.27 9.50 uax 9.68 MG EL Famnsneit 2.2
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P =) ' o & ' o oo v &
MN1T19N 2.2 LﬁﬂULﬂHUﬂNi?ﬂﬂqWﬂqﬁ‘i‘lu?ﬁﬁ’m\ﬂﬂ 51 WUg ?:mwfﬂwuqml,mmmu LATIN

HEAeT LUTINA UsTll uarBuguMda

WUGNPY  wudsl  szpzoan  dmmnines  Ust@nsaaw

UG
’ (nn) (nn) @) wulenndw)  nsldanmns
ATLLNALLE 246.67" 546.00" 291.00" 1.04" 9.03
WiYiNNames  208.33 49517" g00.33™ 0.97™ 9.95
IR 187.83" 516.50" 339.00" 0.98™ 9.27
VTN 208.00" 515.00" 317.00™ 0.97™ 9.50
BuUMTA pgr.ay’ 514.83°  319.50™ 0.87" 9.68

T
o o = o  ar

' [ ar o a o = ) I = o aa
’)’ﬂmﬁi‘ﬂﬁlﬂdﬂuluﬂﬂﬂﬂumﬂ‘]ﬂuuﬂqquLLﬁlﬂﬁ]’N‘Bﬂ’NNuﬂﬁ’]ﬂmﬂ’Nﬂﬂﬂ (P<0.05)

o

17 : Anuasann Sunwn daegoad (2540)

Adams et al. (1982) insufFeuifisuanssaninnisgulawAfaausening

s g

e & ar = a a [ o g & o ' o a6 ¢
u@mmﬂmm WRINA QHN‘&NLEH?‘V\IE?@ X WBINA BRIWUILITIVNU WUQ’]WM‘@LE‘JEJ?W?J?@N

o

ansnsasyiuindediugege sesaenniuiugueeta uazgnuanidsivesa x upada
o o 6 ar = ar - a nl = Aﬁ‘ [-1

wazWugUITRIuLann1sRTyRLInR1ge Taudawaaeiu 1.29, 1.12, 1.05 uay 0.8

Alanfu mua1su doudss@nsniwnisdsuevnndudminsa lduansneiusauanaly

AN94T 2.3

mM3eh 2.3 ulsuisuanssanmmsgulamadreussuinaiugBaivasn weata gnuas

\BefWefaxuesia uaziugus iy

oL W, W TYEZNANY ARTINNRETYy  UssAninaw

e Gudu Anve (33) wule (nn/dw)  nasldenuns
Hereford 266.2"  459.0" 153" 1.29" 6.5
Angus 257.6" 433.5" 157" 1.48° 7.5
Brahman 224.0"  369.0" 179" 0.80" 7.6
Hereford x Angus  292.0"  451.7" 153’ 1.05" 7.5

vanewn 8115 ld Complete feed CP 11.0% TDN 79.0%  Fiber 5.6%
CP = Crude protein , TDN = Total Digestible Nutrient
indnesireiuluaednlifaaiuiliauuanaetalitiddynieadn (P<0.05)

U1 AALUAIAN Adams et al. (1982)
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Wanneuguuisuneudtanirldaiundaniie ansidndluanieudsnmnisas oy dulsg
3 VR Y a3 e & Yy o sa W [y &
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e udrRnhndsnuiivdellazanluguvesleiu (mimd insugna. 2530n) wazdawudn
nsRdndldFulngusunnssiuazdemalionmdudnauinanasadulandruiiaiinnmg
] as 1 e rdl Y as o o A = 2/ ' 1 o
uansineiu Inewudndadilaiuamssamansy yiaiiun iiudnduriimudnanseaduls
2 é‘l = < (] Ly k4 dv o ar ar &
nanieariinwadn uaznnaduiguinaeadulandnileazansimusfumnndng

=

IaFuemsiinfivie i Fuamsvenuus il esatinafen Bindner ef o, (1986) wudnlafi ld5u

]
=

E | T o T o = 1 1 Vo = L7 1 =
awnsfuillefidudanuarlaiumsndndinguinldFuemmeuinefungednamen
(P<0.01) Ain 55.3 fiu 53.6 wefidus uazaziuuluiuunendly 7.8 fu 5.2 sausisy

Sami et al.(2004) 1FAN®H18NENa199n151581MITULL intensive LAZT=E
9 alld 1 = ar d’l’ ar L=
WAINIT RN MITN AN AR ANTIONINNTHAR ansuzanuazaninniiie lulanugdy
¥ 1 cil sl; 5 5 = %‘ ar dll [ as = = i
uneaAl wudnTaiReauLY intensive flmindiedesiuazdnsniniadndiulagandd
X _ 4% _ g N :
N1TALILLY extensive TaalAT@EaULY intensive isvaiziaangu 138 Jusitniniledsin

P e

4949 UslsTazIIAINNALITR9Y 2 Ly WiflnarednsnneTiAuTs uasfanudanagli
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o L% a’ o

BIU7 WaLsazIaINg a1 siinaetBaraimingndnd nalafi@eauu intensive
& swuld . : X , " & . K
Nean NN gIngugandInIaaeaLLL extensive WATITEZ9a1N1T Wi @M 55 HAF BT 1
a:i 9 s dil’ as 1 L7 1=l s i d‘b . R =l as
Musmieady weszuunTIie I u s liing warfanudIN1TRLLLY intensive Tse Ayl
ar 2 ] ar 9 ar 9 d’: 1 ar i A:I’ .
Tfugan loduiuls LLﬂzimuuLm?niunmuLwa'aqlmmuzgqmnm?mmuuu extensive
’Lumqmmﬁwﬁ’ﬂm:ﬂ:mwmﬂﬁmmﬂﬂﬁu@ﬁifaiﬂnﬁuﬁmﬂn Tatwiula uazlasuunenlu
. X = ¥ 4% 2 Y 4 .
NANNUE A2UANHIUNEITAULANALIMIABAULLTIBNTZE 21981015 15811757 100 51 LA
v o -y R 5 4 v o4
138 AUNALNLUL extensive THWANANIULANLTI T 2az9a1075 W @M 138 SUuT IR
. & = [l dl ar i o 9 f—%!’ = % =
WY intensive NAINYNNINNGA wasfanudnansusdulondruileiiiualiuaz@anauin
g «:'ll ‘ﬁs/ ] 1 ] é’ a‘
TUNDTZEZIANITTBUNAULE LT A uuanselussuUN R e wanalumnsah 2.4
Twyad laifia (2539) nana91 amsndaunmuaziaaninsadanms|daeinedl
s s d‘ [~ g?f a3 = o 9 a Y 1
Ussansnmanunsaasuanmsidluiialdd festinsaanisenue sl munsau s ugnasses
nrula InentsyulaluszasGuanuga 3 Reuwsn ATEiLeMIMeNy 70 WefGus anmsd
30 wedulus uaziistAullsiuluemsdu 14 wefi§ud dountsquinl szuznans Aedas
2dN 36 1ABY AYIAARNMNTMENLWAS 50 Wefidusd Wne sty 50 Wesisus  uad
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M990 2.4 UAANBNENATR99EE LA N IR M Tz T BN S UL intensive Fa

aussanmnIsaauazanmuzan lulaiuginiuumes

. e 100 U 138 31
[ANBEUSV AN SE
E | E |

AuulA 18 18 18 18
8¢ (1haY) 18 18 19 19
uminEugu (nn.) 489.6 495.6 484.5 486.7 40
wmiingaying (nn.) 585.8" 6342"  611.9™ 6737" 43
BRIINIRTYLFUTR (n/31) 963" 1386" 923" 1355" i
umdngngu (nn.) 323.6" 358.4°  350.9"  384.8" 27.75
wafidungin 55.2" 56.5" Ere" 57.1" 1.6
MNANUAWI AR du(any?) 65.6" 68.1" 725" 73 8.2
Conformation”’ g44" 3.44°" 3.41" 4.00" 0.63
lasiusfuann? 2.06" 256" 2.18" 278" 040
lashuiula(nn,) 4.59" 10.61" 486"  1069" 201
lasfuunsn® 1.61™ 1.89" 1.29" 1.86" 0.47
Consistency” 2.81" 3.19" gaz™ 2.42" 0.54
2adulendiuiie® 4.98" 3.28" 2.94™ 278" 0.52
284118
L*(lightness) 38.9 38.5 37.9 37.8
a*(redness) 19.4™ 18.5" 20.7" su.a™
b*(yellowness) 96 9.1 10.1 9.7

T1=hn, s=temiEien 7 1=, 5=gann ¥ 1=lasfuumsntien, 5= lahumsnann

¥ 1=1f, 5=witlen * 1=aziBan, 5=ueny

niA e n:ll I ar =l or = ] o ] = or © o aa
ansshuansieiuluwnaneaiulpuuansiustviiied fynieada (P<0.05)

N311: HauLlaaann Sami et al. (2004)

Close (1997) na1991 szaunsiiausiianinasessflsznavgn uasilua
Inuassdednsnnadoyiiuln Geiine dndauaeenisasantlsiiu uaz lusulusennefidns

= -;( s a‘n:l' L as s =l ar 1 ng} ar é’ e 2 1
nanTues dndilaiuanmnslussiugeasiidndouseailounuaslaiuan NN IAUAY

2
= i

=3 dslt 4‘ 7 o rdld = = 1 < 2 er
‘VI'Nﬂﬂi“lJﬁ‘IﬂﬂQG‘]Ju LLﬂ:ﬁW'LI’]"ILUﬂWiﬂ@’?ﬂﬂﬂTﬂNﬂ’]ﬁ‘L@ﬁ‘f}__jWI‘I_It[?]@F;I’W\‘I‘J"J@L?’J@’Wﬂﬂ"li‘iﬂiu

asuuvliaAnaziinonings
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Mckeith et af (1985) % ﬂﬂ@qlﬂfmmiwﬁwmgﬂumiL%ﬂqTﬂﬁuﬁfLLm ia

Wuguaiiu usrgnuanusiiuiuuesia Taewiaflugeaan 0,56, 112, 168 uay 224

WU IMINANUG Tegasemsduszneudiag 41alwe wanwdaiine dadaiana nan
£ v
wWin1a nde sauvislanifiy uazussgsig 7 udaiimunres NRC Tnaildnguiia 87.8

wediius uazlusiiu 13.7 wefidud axlianjuasailefindululanniug Tnoldsres

=

ar = =l o o dlb £ )
m'm’mguﬂ?:mm 100 9% ‘NQ:LWENW@‘Z‘I’]%E“LIF’)fuﬂ’WW‘V]QUE‘Tﬂﬂﬂﬂ\iﬂ’]ﬁ‘ ANUTTHUZIIRINAG

PURUBIAIY 130 - 200 Fu Tuatiiuanyuazaurntesla

U 9

ala

as n-'..'} =, ] 1 :3’
2.8 iaqani NENARBAMNYNUDLTD
2.8.1 WugusasEALLAan

A:'ly a;d ar = LY o . . mla a ]
@mﬂ’]‘ﬁ‘ll@uu’ﬂtﬂﬂu'j‘:ﬁﬂuLﬁﬂﬂ“ﬂ@\ﬂﬂﬂqﬂwuﬁ Bos indicus Rz NANINADL N

" .o pup o o _r ot ibiliger - X .
Nqﬂﬂ@ﬂfl?ﬂﬂ@\"{m’a\iﬂqqmgu Luﬂ\jqqﬂiﬂﬂﬂﬁ‘ﬁfﬂULﬂ@ﬂ Bos indicus NUAAAIUINNUUR L]

as

ar & s [l o 2 ‘3 P vl 1 £ { o = as
ANUANNUSIUAMNYNAAST Tasanzinliilen il acuiutdeand e Faudausy
T o - —
AN Bos taurus uazwudniledildannlagnuas Bos indicus SEL LRI GHRERIRGI
2
anuax Bos taurus uidrlagnuas Bos indicus axiifiunaslasuunsalundaniewify
\atléiantagnuan Bos toarus finu (Koch et al. 1988)

T Baegaed (2540) s Seuifieuaussaniwnisuuaza nnn

= dil’ ar c'azi‘d ' ' o gl ] 1 .:’: ar &
naranvealaie 5 Wughileglulsmalng wudiudiinasenuuaeaisla Tnelaug

naumnsunaziaiugiainianamas yundalawugusiiy warlmiuggnuandugusda x

.}

L3l (P<0.01) udt liumnsinemasdAaniaiuguusda Taefinzuuinnanjnilu2.11, 2.14,

'
=

3.06, 3.54 WAz 251 AMUEGY Feaeandaaiiu Lukett ef al. (1975) U Koch et af . (1982) 34
mmmdﬁLﬁfaiﬂLﬁ@ﬁuﬁmﬂﬁﬁmmﬂﬂﬁuﬁqnmﬁuu%ﬁﬁuﬁﬂqmiguﬁfaﬂﬂfjﬂﬂﬁ’uﬁumaﬁﬁ .

wazlaiugiaasasa

Pringle et al. (1997) vinnnsAnmszuueulasidaeden Ui uluiied S uass

AR lAgNNANINAL DUTEW TS IeTA uasiufUsRTRssfudeasig /A0 25

37 50 75 uaz 100 weddusiuswisiu wudifisziuiden 0 aziitfunns p-calpaigeninfisziu

o

1wen 100 wWeafifudusnidu udsduiden 37 weffwius it fl3unng LL-calpain ganga

¥
& cd ar ar

aquFunn1904 calpastatin @i wiaulaa i dudinisiraure sy la] Li-calpain Uz m-
v

=

. = é’ - ar 4 o ar i o 4 =
calpain) AZIWNTUIBIEALLA DA TDILTINITUGITU dauFunnd m-calpain lunnszauiden iyl

AYIHWANG AN TALLARIAIA1T19T 2.5 Geaanad ey Wheeler of af (1990) M 91891197
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as a

3104994 calpastatin azduiusiunmsdienenssiui@e araslaiugusiu Tnesuao
N ql é’ s!‘ ar = & as n' é’ d”v = ' o
calpastatin AR NTULUBITALADATBILTINNUANTY BBNAINRTINLEnTn dndauae9

. . X A o A o o & & ! v
calpastatin : [l-calpain ArgeluilasrAURaAT0UMTIWANIY Jaaursanansldding
= - .= - X o '3 = ° v - 5. 8 PR
Maulml calpastatin HFunuRnTuwsdndmaaziinaninlfieuled calpain #nanléiae

2/ ] ﬂsj 173
a9 wazazdanaly ATITHUNUDIUBRARIAIE

AN519% 2.5 wansdsunoueulsd calpainuay calpastatin lund1uiiladuuan 189lAgnuan

inAgmen szudnelaiug AngusuazlaigBrahman Nsziuidensine

sviviaanvaslAWIg Brahman (%)

Fnuousiigunm P< value
0 25 37 50 75 100
ANMURRT 11 13 10 12 12 11
LL-calpain, U/50g 604" 582" 721" 584™ 530™ 497" 0.01
m-calpain, U/50g 47.7 49.2 48.4 46.2 414 49.0 0.25
Calpastatin, U/50g 1738" 1938™ 1814™ 1981™ 2058" 207.7" 0.01

n

Calpastatin:ll-calpain 303" 336™ 260" 366" 440" 468" 0.01

°  ar

indnmshunnseiuluuoameatuliauuansieiuetnelte A Amieadia (P<0.05)

o

N Aewasann Pringle et al. (1997)

282 g

am ffﬁmqu’m@zﬁ connective tissue N WWan intra ua 2 inter-molecular cross-
. . ' . X A ar A o o L v « v
linking $£%2 polypeptide chain 184 WBLEBLNEIN UGN TIN pan1 A nFaunazieuladidi
& ¥ 8 2 v
vinaeldenntu (ynimd inswgna. 25391) istinnaresdulendratieasluc vieudntuer)
nuegaedndsng (Famusd Auswiln. 2529) drdaeanganniiefazdamiansnndu laalad
= 9 Esg = o/ ) s .ql g d: o] as
angaIntANIMUIBINAmleansaziinsazan il RawTuRnay WeRansunene fu
9
nfuunsnudanudnlregannauszivlaiuumsngasmilufon (Fonsed dusniln, 2530n)
o < a ¥ d’l‘ o & - | o
szauresilndlulatnadulunduillesesdndenyuinaziinglulelnadiuman
nivdadangilen inliuindilledly Gunadundidadanylien (waris. 2000) sunauazgy
Fvreanszgnilasauaznisudsaninainnsegnaaudlunszan lnaanived1afseenang
(bottons) 18anszgndunaIniafiang fauasiinszgndundandenuaslswsunniado
vamzilunszgndandanailaninlug) nrzgnilasazuauuazeanduag nrzandundedag

arlnnudazdessiisasueneanainiudiulddawnztnszgndeuiinszgnidsnsuidn dou
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uaNAN WAE AAATTY (2546) IHnsAnAmuA wIINUaTNARBLWNLIUNIS
= ‘3" = 3 z ar alala 9 o ar
namilalanuuninganlagnuan@antiilaadnuda dmidndddngaiiauazerilady
il by et p ol P ”
wnsniingeTumuengledesin uazwudnenyedesinh 2 uar 31 NszAuazuuulaiuunen
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WWNTURAINIZEZIIAMNITIUIANTY Us190un wonmee? uazAniz (2533) na1a91svazuen
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1 L 1
e a =
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2.8.3 WA

lulamagneinunisnaunudilsifinasanisiieuaeeulsd L-calpain uay
m-calpain WANUIWTN0 calpastatin Tulawadlairauiitsunugand tanwadne Teans
NUFH 994 calpastatin geariinana LA myofribrillar fracmentation Tuilivaauwae la
o ) o = o w4 ' =l = ' % P
paudAtaandnagneutinaii Wisvedlanadliseuiinoumtioand lamadaeu e
° d‘l’ ' o ' dﬁl’ ' [l =g o ' g!’ ' v
unallmdtusesindnuile wuditamad lireutiAusaintuiagendnTamagnanluyn
FTHENNTUN (1 7 waz 14 ) Morgan et al. (1993) Maluansliiiudnlamad lineu Jans
' i a o 4‘1 - o 9 ar :’z o .
Wa fedfuind calpastatin MANTY  Teluailidudinisinausesseulsidoslunis
eiaelsmulundnuile uanalumnseii 2.6 |
=l ] [ 9 8 :’I/ = d” 2 ' E
wAdnafeszAuANdIuaadla  Faaslenaaslamaduannditawadaou

4

wsslanadiasivinldide Mewmnsldedaiidssninmuazamitgldsaaiiiesain

=1

findranilege witldededuaninmileredielaiiumniidmilo @y wid@eiheuss
i il amarespuwiionluilelameadiiaan Binnneaaauiiazansin
1% (insoluble collagen) lddnuaziiBunadlatuumsnifeaninlamadmey (Kazala et al 1999)
TUUNA AUSWER. (2529) s’mmud'mmﬂmmﬁulﬂné”mLﬁmmmﬂé’qﬂmjndﬂuz‘q"m'mﬁ

=l < 9 2/ | ' =
LHEWTR L‘Wﬁ%lﬂ@u LLﬂxL‘WﬂQ ABUS ZIVIELIW NILNWALHE



23

=l ' dl § 5 v ‘3}' ar £
A15199 2.6 LAASARABUTNNL calpain WaT calpastatin 28anA1uLTaAuLAN Tulaned]

Lireuuazlawedmnou

ltem Bull Steers SEM
W-calpain’ 28 21 .02
m-calpain® 80 .90 70
calpastatin® 2.41° 1.33° .28

1
v o o

El . o 2+ 0 b . Ay 2+ c o o .
calpain 1#M84N17 Ca” A1, calpain NRN8IN1T Ca a3, Whusduganisniauzes calpain

i
=

as = or ot 6 = o = ' ar [l o s 0 e aa
LR 'aﬂmwm\muluﬂﬂﬂuummnuummumnmmu@mquuﬂm UEAN DR (P<0.05)

ar

'ﬁm: Morgan et al. (1993)

& & w . .
2.8.4 vuaLEaLNYINU (Connective tissue)
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Lu@mﬂmmwmﬂummﬂﬂwwuimm?wq1umqmﬂfarﬂfﬂﬁﬂﬂmuLungn
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W@wNmQﬂluﬂLﬂﬂLﬂﬂqwum'ﬂ ’ﬂWvLNL‘]lﬂﬂJ(ep!mysmm) Nmﬂa'—]NLu@ngﬂuﬂwNmQﬂLuﬂLﬂ@

S oo sy ) , -1 e oy A A A oo
BN D LW@&‘iML‘ﬁﬂN(perlmysmm) LL@:LﬁNlEERﬂ’]ZJLHﬂQtmﬂﬂ@HNﬂQﬂLu’aLﬂ@Lﬂﬂ’lqu@

b

o =

= ; o - P A )
wulaluid@an (endomysium) MellesdlsznavfidAyasaiiadiaifeafuuarunuinse
3 k5 1
anpouziledudaseniioninigane Wulaaaaaiiau (collagen fiber) Sims and Bailey

ke b4
% o

(1981) %193 Fisher et af (1988) #14%ats Purslow. (1999) #l&%1n1suen endomysium WA
. f ¥ da!’ = ' 7 d’l’ d'at -ﬁ' =1
perimysium Annauilala 14 18a wudindruilantinismasulnauinas S mae
E ]
endomysium WAL perimysium ﬁ'ﬂi&ﬂ”lﬂ@ﬁfmﬂmw%ﬂﬁﬂmﬁﬂ Extensor carpi radialis oy
v “jl' = [l ar dl
nauLeLE e Aauanalupisnei 2.7
= 0 9 = agi’ ﬁ' ﬁ‘ ar [=1 =l ar ‘:i1 d' 9
aanalddnBuinuazaiinreatedien sovuiludntladawiied anunsnld
= ] ar adl ] 7 ] as dld 1 -=!!J =
BELIUAIINUANG WIBEaRUG EeIrunls uazdwmiuTand double muscle wudn iail
1 [ ¥ b3
AvNnsdasulTinAeaaauTAY (O Connor et al 1997) WailaanAdarusie
97284 De Smet S ef al. (1998) N #1891udTumuiilaiE el aoWu (collagen) Tulaf iy
B . x T LY
double muscle Waenduaziinasonuueaiia TnawudniAusasanuilaninduilela

belgain blue normal iaidlehaniuiludled ednalszneudaellsiunreaanauddaniivg

'
£ o

2 @ 1 3 1 [ 1 k3
vislianuauu (moist heat) azinlitlad@afuawua s uaaa iuianily \Wadanuy
I oamd o X 2 4o
W Uil Fenwsia (dry heat) asinillemtleaduiiesanniediafeavuliannse
] L ' 9
wWasuwduaaapuls Andnldidinainbignilutladonilaifinasannuiyaeaiie

Uhinuiladeneniulanudmiusiunsitmuend uiiounzeny1eads (Levie. 1970)
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] 4 9
A9199 2.7 uaATuNne perimysium Uaz endomysium 28anduiiie 14 15ia Tuladie

Muscle Perimysium collagen as Endomysium collagen as
% of dry weight % of dry weight
Extensor carpi radialis 4.76 1.20
Infraspinatus 4.30 0.58
Sternocephalicus SHeT 0.76
Supraspinatus 2.38 0.66
Rhomboideus 2.09 0.89
Splenius 242 0.56
Supscapularis 1.96 0.65
Pectoralis profundus 1.62 0.89
Triceps brachii cap. Long 1.80 0.46
Complexus 1.44 0:71
Gluteus medius 1.23 0.64
Gastrocnemius 1.15 0.63
Obliguus intem. Abdom. 0.54 0.55
Serratus ventralis 0.43 0.47

Mu": Fisher et al. (1988) 819lmel Purslow. (1999)
a %) &
2.85 TUATBINATNLUA

13 i
Dransfield (1994 a) na1991 1ilarasnduiiiaiianinaettisdennininans
3 1
\iia Taenanizatinagelufiuaesnnun aInn1maaesres Shackelford et al. (1995) i
0 1 d: 1 o 1 d’i’ i ar g = o « as & o dl
TAmagrssAusnaruilelulnagnuansndeiufideiiesa, ueada warusiTy @
[l [l o’ =l 1 o 9 dii’ ] i }73 d’l’
HIUNTUNUIY 14 W HAuenssnulunauilewsazdin  Teenudndtuiila Psoas
9
major Uz Infraspinatus Haouinliuansrefulaefidussindnuiowindy 2.6 way 2.7
= ar = 1 1 9 é’ = c!ll 73 1 2 d’il . .. 9 ‘3
nlanfu uarliannujuuanndnduiiastineu Taun nduidle Triceps brachii, né1uiile
Longissimus dori, na1iila Semitendinosus, N@NNWe Gluteus medius, NAMe
. v X T , 5 &
Supraspinatus, NATNLUA Biceps femoris, NA1NUA Semimembranosus WAZ Na1NLe
1 i3

Quadriceps femoris InafiARANIaIAUNAANIWNAWNTY 3.9, 4.1, 4.1, 4.4, 4.3, 4.3
4.3 uar 4.10an5N MINAAY Ausasinttuilaeanduiiadenatn i uanaeetinglyl

o o

HadAnynn9ada (P>0.05) dauanalumsadi 2.8
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¥
as

ég = 2 ‘3 o =l
MNUTUADDINATNLUBEIHAN

=

. v X W
swasaldulanaruilelnenudindauiile
Longissimus dorsi 151089 type Il B (white fiber) Tudngauigannia 80-90% lu

1 k74 3 ]

Tuzind1aiia Vastus intermedius 1ediilagnuzniia (knuckle) RiflBunnmes  type |
k0 ] E 2

(red fiber) @404 70-80% #aduaLunIssineg ARatunelussAaadidy  aerobic

. J 9 = dl ar = = = é’ I | 9s 1 9 -g =Y

metabolism TABINITBENTRUNNIALGEA Auinluldlifviadinddulanduilesis

type Il B (white fiber) uazflanudrludulonduilesiin type | wintiunasiinasaie

intramuscular fat (IMF) saufanduilengnldanudesasiidulandaniieniin  type | g4

ndnduilanlignldens (m¥md inssgna. 25391)

] L
M19199 2.8 uantAzunuaNuuarAusAniilalulagnuanszudnaiufiduivasn

17
UBINALAZ LTI ‘ﬂﬂdﬂﬁﬂﬁLﬁﬂLLﬁiﬂt’ﬁﬂﬂ

Overall tenderness® Shear force, kg
Muscle N

mean Cv,% min max mean Cv,% min max
Psoas major 16 79" 13 76 80 28" 137 22 33
Infraspinatus 16 76" 27 72 80 27" 123 21 32
Triceps brachii 16 65 79 56 74 39" 107 32 48
Longissimus 1€ 88 118 61 74 44 962 2y B
Semitendinosus 16 57" 72 48 64 41" 178 33 58
Gluteus medius 16 56" 83 46 64 44" 136 35 59
Supraspinatus 16 56" 10,3 4.6 6.8 43" 196 3.0 58
Biceps femoris 16 50 130 32 61 43" 182 32 60

Semimembranosus 16 50° 164 36 68 43 211 31 63

Quadriceps 16 49 147 38 61 41 151 32 58
femoris
Overall 160 6.0 184 32 B8O 39 240 241 B7

ntAl

ar

dnushrneiulupedulifaiuliauuansaiuetnaiifsd Aydaneada (P<0.05)
nslfazuuiAIy 1-8 (1 = wilwauin uaz 8=yuunn)

fu1: silagann Shackelford et al, (1995)
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2.8.6 auratdulanaiuiiia

. @ ¥
nresdulanduiflawdsldiiu 2 nquae dulandruidleazBan ( fine
dl = [ (3 v f-sll =3 £ d’;"
texture) BedlmnaduriiAudnareudulendniledn uazdulandruiianey (coarse
lﬁ] = 1 L3 & L ti!‘, ] 1 ﬁ” ﬁ;d 1 1 =
texture) Teiwadurgudnasrendulondnulialvainds denianunbimilen az
@ A da -1 a = 4 - B { | o
duilehiidulendaniieazidon Tennuaz@amieveussadulandiiioduer fuens
a e o a - d’t’ = ) = =i oo =
TUATBIARIUATTUATBINAMILD  ANEANITANEIY93 Tezan vR1AT (2544) TiansAne
= = o & -:ll’ d’f’ ' - 14 d’; v d’l‘ o i =
wFoudiauatiadndineaastennadulandailalunduiiedunenwudnlauugnuasi
] & v dy =3 ' dle o go =4 o ] =
mnadurududnansrendulandnniiadnndnladleiugiumuanuaznseiiodn senad]
U 3/ 3
dednAnyEanain (P<0.01) uasnudnTadioiugitunsuauiiuua liuAusadiadnuilage
] = ar :gl’ : 1 i b2
ninlaungnuanuaznsziieldn wanainil Koohmaraie et al. (1988) naradnaunadulandnm
gll’ = 9r ar g b 3 o ' = 9’ [ a =l ar 3 as ] =§IJ
Walaiianuduiusasednuiuaaniuuasiamudiuslui s eafudussiatinuiie
waznudndulandrutiandauwalngjaziaumiisauinnindulandanilefiaumgnnda
" él’ o 4 dd‘-:i ¥ ag'l’ < = o ' dsll e ' d’l’ as
lagmuduileduluasiindnnadulandmiiednazldusafnduilesndnileduuenuay

dﬁl’ -58‘ = 9 n%l’ ] " o & ar = g o
s,uﬂ”lmﬂSN:4mu’lmé’ulmmmualun;mﬂu’iﬂa“ NHANTUGUDINA x \Faasn
2.8.6 Usuiaulasiuungn

lufumsniguitnasiesnisuaziande lafuunsnlundnauile (intramuscular
- T S 6 _ i T SR R
fat v7a marbling) Saluluiunazanegsendradulendruiierinniiiefafuiuiiilae
91 endomysium Laz perimysium ﬁﬁuﬁ@m’au muscle bundle (’Tm%’mﬁm‘a“l:rgr]ﬂ. 25391)
as s =S (= o o A (= e 1 n:’!’d = ' éll’
szivlafuunsniaiutladovilaidhingedie samfuazanujueaiie
Sherbeck et al. (1995) lsinmsAnmamimwileredlaiugidavedn (H) usd

1y (B) lagnuanszsiLaen (H:75°B:25) usslagnuanssAuiden (H:50°B:50) wudnilafitiny

i 1
[ = =

nsUn 18 du ’LuiﬂqnNﬁuﬁﬁs‘:mumacﬂmqﬁﬁumu%uﬁmmﬁﬂmuLﬁm:Qq%uLﬁﬁﬁ"u
(H:75 * B:25) 3.27 uaz (H:50 * B:50) 3.75 Alanfu LLﬁimzLLuuﬂQﬁuguqzamﬁqﬂawhﬁ’u 525
uaz 483 etnadliuddynata Swaenadesty Marshal (1994) Rins=duladhumsnuas
mmm@mmﬁ@mS'}ﬂﬁmaﬁszﬁuhﬁmmmﬁ 393 351 uax 306 MNAG LAZAUTIFIALNNY
Wewindu 516 5.80 was 668 Alanfumuady dessiudenusiiuiaiuiy 25 50

WA 75 IWafidue (515199 2.9)
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1 3
A15190 2.9 ALssAENwTe smu'hmuummm:mmﬂm;mm‘fm@,ﬂNmum'muu

g MU () Adusssmeu (nn)  seAuladuunsn”  Arasag’
\Faiain, uaaia 107 4.40 431 5.35
ANHANLINIIIY 25% 28 5.16 393 5.16
QNHANUIIT 50% 36 5.80 351 4.93
ANUANUTINTY 75% 20 6.68 306 4.51

"sesiulasiuunen 300-399=slight, 400-499=small.
"nslRAZUINNAINYN 1 - 8 (1 = WllBanIn uaz 8 =yuwIn)

AN:AALUAIRIN Marshall (1994)
2.8.8 vaubais

' = [% & o a & . =) '
nazuqunistaallsaulunduiian1andedninie (proteolysis) Huarannu
1
rursaialaawud N RANIsANI1AT89 myofibrilla protein

Levie. (1970) na1991 TaenAudanislundrutiaasiiauladagwatoaiin

o

, d T o B B o
(proteolytic enzymes) Nt itumitesaatallsiureudulandnuila wanannildad
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PULRSHTATIR A

=l

NLARIHBYUNNTNRAAIAINT -80 B TaITed

ar ] '

. [ rdla.i o =l dgli di '
Calpain LﬂuL@u‘bﬂﬂJW}Jﬂ’l’}uﬂﬂﬂmm'ﬂﬂ’]i‘ﬁl@ﬂtﬂﬁ‘[ﬂ wllann  Wesannnistes

=

k1

anedulanduitietinn Zine eulniaiatiasgnnsssiulivinaulae ca” figniasidas
: 3, 3
2anN1gNIEuENITARNANLBAEUAINIIRININIBINE NI BN 1B MAIERIAN R ugAAS
5/
(Koohmaraie.1994)  msasasazaauaaianasalsnd i) lundautieanilunisnszsuns
o - ; paldk o o wal ° . 2 A 2 o« o R
aureseulsd  capain  WRvwIWEMeee  Ziine  snnTwilefalimnmjiiaiy

(Milligan et al. 1997)
2.8.9 srazaanlunngUN (Ageing)

Pearson and Young (1989) n&1291 sraziianlunistinanazdaslfieulai®

g/ lunduilesenuminnstensanaidulandnuilelsai TeuananaziilunsFulss
] di/ k4 ar O 2 Qﬂg 2 a 9 o 1 dg/ d’ =

Arraiiandn deinlisatmnauday Taenfudaasinnstniiefgumnil 0-5

= ; = o ' = a = v, -

wadus  uiluunansdlasianisinanigoungi 1540 esrnmadies  usidanistiuiiei

gaunnigeaniilunimnszduliieulnidis lunsteadulallsfulunduitladinauladd
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¥ 1 1 v b3 1
wieranatomlumstuilendesduisdauldmniatial$guunil Wheeler et al. (1990)

¥
=

#eeudn  ledldaanTanugusiiuvasfszduanunumlussazusnassnianin - usaanuy
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2 =

azgnifulgaaunstes 7-14 44 lunstinnmewasdadane

Johnson wazAnLy (1990) seudAussinetululagnuanaanusiiiy
75% WAz 50% A1uN1sUNAsTez081 1 uay 5 dulifiaanuuansnaiiuAaznuALLAn

] 3

Aaie uNITUN 10 4 douilaannlagnuanusiiii 25% wuuwwlatiuseanisanasges

£ i v 1
AuTIRAE e sz ez sty TaanunisansstasAusesattwiiafinistiy 10 u
lulaiuguasiaminiu 37% warlalagnuanusiinaisiaan 25 50 uax75% Wiy 27

o  as -:'ll =l [ ' o ' :s'l’ :ll ' ar
9.4 Uaz 16.7% musduiiau FuuiauiuaAusRnrwiaissaznisn 1 du
i 3 1 1 £

Nishimura et al. (1998) 318971491 n1sulasuulasraaiiaifianaanuluile
= 4&’ t74 ] 1 ' " =] [l 9 dy dsl’ i = [
WnnTutasNnlusznd1anIstin uinudmntinsrazinainistu uinudwiiaitiafeansiuas
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=3 ' 2 cgl‘ . " e & = (-3
AnmANulunaanile Semitendinosus a8alARugIAllulla uUAA ( Japanese Black )

WARaUaTE 32 1hew nudiAtusasntnuliaidranasatinatifad 1 Ayneain ( P<0.05)
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AINTL e AT 86 (e fidus wsimnindiedutiiuudaazanansadfulgeanay

TAes 8 1Wafifus winiu
=i s [~ 1 &
2.8.10 msulaauulasszauanailunss - ss (pH) luiia

2 v
ArATlunsa-ArsreIndilalusnisdndindemnadua il ABETENT

:.'il -7 -ljl" ar =l o ' = d’ & o g
6.4-7.0 LLﬂ:Lu@\‘l@”lﬂﬂﬂ’}NLu@ﬂzﬂ\'}FNJJﬂ"]'.i‘?l'l\ﬂﬂ[ﬂ'ﬂ‘tﬂ@ﬂLﬂU’i‘tﬁlﬁimﬂ’mudﬂqﬂﬁﬂ\mWJEF]’]EI
o

ﬂszﬂ@uﬁ’uﬁnsmmﬂﬁnﬁgﬂmama@nmmﬂﬂf]ﬁ?m"l,naiﬂia%Lﬁumﬂ%u@gw@a 7 AUN9

i 2 1
Usnnslnalanuiiszaveglunduidlevnalyl 3uinliAananduna-ssasasluasiie

4

ArrTuNTA-A1e anatautisaniihianasdnseluRelssunn 5.3-5.5 SHEIREPOGE
ultimate pH (pHu) ?ﬁqné”mLﬁa@m’héﬂmq:m?‘aﬁa@ﬂwmqs (rigor mortis) (3N 15715
LATHIN®. 2539n )
o ot o 1 1 j dﬂ o tail p 73
MEUNIARIAE ANANNETINNTA-A19 (pH) Tuiiaasanaaiissannassnuiils
T
lunsuasaeanduilandsanndndane ldannauaunis anaerobic metabolism (3U2UANS

ar 16 2 = o v a a L2 é’
ﬁmﬂ‘lﬂa‘fﬂLfauLﬂuwmmuIﬂaiuhfa@ﬂmLfau) MIAAANTALAARNLA AN SaUTULeN

= as dl 2 o éd‘u alala 1 1y 2 ' o =l 1% d’l’
WMUBNNAI TR A lnenilunudnlulafideiidineduazlidldegluanasiissenndwie

'
o  as L3

Azl pH lsznnol 7.2 wAndednsane 24 42luq A pH AZaRAIURAE 5.5 -5.8 UazAs

] kA
=y

Lianasdn G99miiAn pH llanasaniiFendd ultimate pH (pPHU) TINNTAARIVBIAT pH Ta

5

v 9 9 b2
siannsvinureseulsl amuansalunis uinaeaila aananaeaiie uardvenile
\ud Aty (Warris. 2000)

Anderson et al. (1999) Na1991 N19aAAIIR9AIAINEIUNTA-A19n1elu 24
alz et o g = ' dgil [ ] d’ t:i' 1 [ ] =
Falua ndesdnimefinaseaninimilaiuatrauin TNINANANNTIUNTA-ANNAARILAA
anmsiiinalaauiiazanegnielunduilafianisaatafacnuaniunis anaerobic

; L3 Y = = .é’ :li}v © 2 =l o d’l’ =
metabolism M IAAANIALAATINTY uananigana lildsAuunedonlunduilafianag
wlasuulasantimunalsznis Dransfield (1994 a) NA1991 N1TaARIVBIAIAITNLTUNFA-
i ?;/ o & = = oAy = as a:g: 9 & o
ANUNUBNAINAzI AN egudeautiRutedsznisaasTisiiu HINLURNITARDNYINANE

uaziianstiatan el i ( Proteolysis ) &2 wnA1AMMLTIUNTA-A9RAEIBE 1950

Faazdsualiidulys myosin gninane Gufluamgiivnldfiadiednmog PSE (pale soft
T I w1
exudative) Iulduazinliiilefinnuaunsoduninanas
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aaelnalalurIuauIUnTg anaerobic metabolissm atinasaaEadanaliliuininsauan
a A A X , A et i i o o oM . o .
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Tidielafiiadnenziasiingunmdenas wmzuenanbidufifesnisresizlnadiesand

A:I' 9 = = d’l’ F [=3 ar dy o 4

nidudalnfeesilaudanisifiuinuiladeanasdian (Shackelford ef al. 1994) ua

McCaw et al. (1997)
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aviilanaifadneoiz DFD leuanndnlaniiden Bos indicus wanainiganudntauni
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1) steroid hormone Né"Aulnednda¥19%uiea (endrogenous sex hormone)
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1#iur estradiol,progesterone testosterone W% androgen agasluufanaail (fuaeflaui
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1 da, -:ll e o = s dl o 9 dl g
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2) peptide hormone “7{’5’1 ﬁfa growth hormone Lﬂuﬂﬂﬁuuﬁlﬂ?’ld%’u@’m
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ﬂg’qlgjﬁmﬂ?ﬂﬂq\iﬁ]mmwsﬂ’mu%Lﬁuﬂ?‘mmmﬁ‘m?ﬁmﬁmm wsildnalusinug vinlddnsinag
L@?mﬁuimgﬁu Usz@nBnmnisulaaueimsity winsldanslunguusnazdaniliulgs
AMAMIINLAZR NSNSy RL TR uenanazinlklEauninaniui fesnisee

v e G c;l = e n{l o Sras da’
aaauad dadumaiiadsr@ninwnsudeuenns uasin il unaneuunugad



32

as ar

1] 2 é’ A:i‘ o [ Q:!/
ﬂ’]ﬁ‘tﬁ\iﬂqi‘ﬂﬁ"lﬂu'ﬂLLﬁN‘ﬂﬁWﬂﬂJLLﬂxLﬂu‘Wg Anfuattsunsvae lawn B

ar

] ! o
=
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o
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=
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ﬂﬂ’]ﬂﬂﬂdLL@:’aﬂﬂqwﬁmu’auﬂ undAud 4 fafe cimenteral, clenbuterol, rectopamine
WAz sulbutamol ’Lﬁ’wamamumlumm%’wné”)mﬁmm\ﬂu‘ﬁﬂﬁndﬂuﬁm uitenlglugnsn

#nsldanstilugiaes feed additive (qm¥mi LAsEgna. 25399)
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U AR SWAZIAS T (L/da) 5,794.201t2,826.80
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VU WA A9LATY. (2546)
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luszndnanisgudndaclifuenmeduadaiuiduas 3 a5t Wamseuiuwuulhi
[11a (ad libitum) Teeld8nmdquresevisduaasueuwingy 70 fa 30 AaaATLL:

a | o o o
LIRINITYU Lﬂﬁ‘NF’IQFJﬂ’]ﬂLUﬂ?ﬂ?’ﬂﬂqﬂ?uL&U'}u@zﬂ?i

3.3 ansaluazansiail

33.1 wapatarminlafi@inaueminwin 2,000 Ataniu (Mettler toledo)

332 iasdanminantaaunatnwin 300 Alandu (Digi model Di-20)

333 (testarnminmindudaanniannatmin 100 Alandy (Digi model Di-10)

334  iesiledamanuiiunsa-saluiie (WTW Wiss, Techn-Werkstatten D812
weilheim) (Electrode-WTW pH-Sentix™)

[

3.35 wsasiadngnuugiilanaraiiawuudiaalneia (Sekunden-thermometer 1103)
=

A e

336 Lﬂ?i'ammmmmﬁ@ (Minolta Chomameter CR-300)
337 witeatledadusadntmie (Instron Model 1011)
338 Lﬂ?"aduﬂ“i’iqmnpmﬁ (Vacuum Package,Vama)
33.9 Iieailadamunsitiina1ifimes (Planimeter)
3.3.10 isesiindananuminleiudunds (Vernier Caliper)
3.3.11 wisealaarnliu (Labconco goldfisch)

3.3.12 \esasilaniaseediu (Gerhardt)

3.3.13 RaLL (Hot air oven)

B
3.3.14 é’@mﬂﬁ'u (Fume hood)

a

3.3.15 IANHNIRUNRNNGR (Muffle furnace)

3.3.16 wnlimauFausaa Wi (Hot plate)

3.3.17 §ageyeyIn1A 1im Polyvinyl Chioride, PVC
3.3.18 Lﬁﬂﬁimmﬁ“aqmﬁy’lmﬂ (VAMA)

3.3.19 gunsafildlunmsiuvazuaziaudannla

1 v 1
3.3.20 gunsadnldlunisefidusnisgruiduiiseudnanisinlign 1dun avausild
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fusethaile wefluiines Audy
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3.3.22 ggannMlunisnaziunanlasiu 1éud Dichloromethane
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3.4.1.2 @1gasin Usniliuanduun (M 0T = aglieandn 27, 1 4 = a1y 21
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@ v
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s sEdng 221-240 Alansu, Samiinannndn 240 Alaniu

3.4.3.2 udansausiiinisine 1w Chuck, Clod+shank, Rib, Loin, Filet,
Round, Neck, Hump, Brisket+plate, Flank, Hind shank, Bone, Fat, Tendon and Scrap

AAENsaReLEE TnTls S17m FelndiAeaiussuy USDA (Mnfi 3.1 32 3.3 uay 3.4)
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2) Ingrungiluia

1 k% ] 1 1
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o < & = g os ' 3 2/ =] P 2
wadidiusinisgayidaiiwinszudnanisinlign mudan1s9e9 Devine et al. (1999) Tasld

graulefidudnisgou@emtinssudneamsinldan = C1-C2 x 100
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3) nsdnALssIArnuTaile
et Tuleduwandau rib set AdunnsLin 5 Fuuaz 20 Fusuau
] v ¥
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\a (Instron Model 1011)
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3.4.5.2 ANHILARALUNUAINNTI8TUdUT IEaNnNsFaLe
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3.5.5 TinnaAuvun losiudunds
o =& nlz %’ o g 1 .3.’ ] b7 0 A'E'll o (-1
3.5.6 unnduiminFudiulunjuariudiuges Tun Wauss nszan larfu 1y uaz
LA N LARANN9sA i nimeuenTudaunszgn ladu 1wy aanaini
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362 Anmmaressrazua msguuesimindidindesin dseamnnsnaedtagu

L3 4

anuanidanusniiy M dwingngu swinanidu wefdufaingu wefidusdan

9
E

< go} as c’i’ v g ar d’, os =1 o d” 9 1 o = ar’
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nunutsaniedn A luudunas wafiduinsgoyidenitsudnauiu dwssideyas

Toeld General Linear Model (GLM) é’aaiﬂﬁ‘LLﬂ?uﬁ’iﬁ%ﬂ SAS (1985) TasHiuuunN
=

"I wlﬂum?ﬁnmwﬁwmmﬂ%ﬂmaﬂmmwmn Fan

= W+ T+ Wi TW, +E,,

ANda ﬂﬁl‘ﬂ'ﬂﬂﬂﬂﬁmuﬂﬂﬂ'ﬂ’!

%ﬂmummmmmmmﬁﬁﬂm

=

Y

Y

L

T. = andnaressses Lqmmwuw i=1,2,3 (1 A szazaquiasndnvisawingy 135 Ju
2 B TEETNAIYUITIINN136-165 Fu 3 Ae srazioatguNinndn 165 S1)

W, = %w%wmmﬁwﬁnﬁ%mmmﬁj =1,2.3 (1 Aevmrinteand viewinty 400 Alaniy

=

7 v
2 PRUNTINTENTN 401- 460 Alaniu 3 An WmdnuanNndn 460 Alaniu)

TW, = BNENAFINTENINILETA N IRUA s WINTl T ndagin

E; = ANAINARIAAREY

364 ﬁm:mwfa"ﬁmﬁmﬁﬂmnLﬁu‘?{ﬁo*ifa%umuﬁmr}iqmnimguqﬂwamﬁﬂmumﬁﬁuié‘i
Wi Fore quarter, Hind quarter, Primal cuts, Chuck, Clod+shank, Rib, Loin, Filet, Round,
Rough cuts, Neck, Hump, Brisket+plate, Flank, Hind shank, Lean, Bone, Fat, Tendon
and Scrap Anszideyalaeld General Linear Model (GLM) Aatldsunsudnfagy sAs
(1985) Tneflutnijuniaafinn 4 lunsdnun ol
Y, = L+W+ E;
Y, = Andanaresdnuisianm
EL &= ALRRETIMHATRI AN AN ATIANE
W, = Bndwagestinwiinannifud =1,2,3 (1 e vhwiintiesndn 221 Alanfu 2 fa i
359914 221-240 Alansu 3 Ae wwinunndn 240 Alanfu)

E, = AIANARIALAREY

3.6.4 Anmgmnniilefinuszazoainistin 5 Tu uar 20 34 TnauFeudfiaudeysd

Tunnlafinszilneds T-test faalilsunsuduiagy sas (1985)



41

= " = v = P o as
3.6.5 AnwAuRaIavsiuuuazaneuunulunisnanlagugnuandanumiiulag
wanauivingnguiiu 3 4ea liud wmintennds 221 Alansu dwinszidng 221-240

9
Alaniu Wutnuinngn 240 Alansu
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D ialnanauuyd
(Chuck)

a1 dledluiien
(False filet)

A2 ilalauanmin
(Clod)

A3 ipuas
(Fore shank)

= ) . ' 5
NN 3.1 wansmnumdsBudoulunjreadeantii (Fore quarter)
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E ilevulu
(Top round)

A1 ifedulu
(Filet)

A2 ileduuen
(Loin)

i
D tuanunel
(Flank)

=l o [ | 1 o n
MW 3.2 ugassumdaiugdoulnniuaudeands (Hind quarter)
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luamnauuy (Chuck)
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(Clod and Shank)

d‘ . > &
i@asasliuaziuan
(Brisket and Plate)

= & i - |
NN 3.3 uanstudanluniainnissiausade i
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4.1 fafeNANAA2ANTTNNINNITHANTDIATURNARNADALISIRAIY

HANIANMIANTTANINNNINAR TR lATUNRANIRE AU WIN 297 6 Tneiia
lnudntafiengdesinafosznn 2.36£0.35 11 dwiinGuguaiy 257.38+38.19 Alaniy
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alala
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HANITANEINUTITEUUNSIA BN EwaseumIni I ndesi svaziaa nnsuLaeY
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1 ai 1 é’ b7 9 b7 = ar
IngananTantunis@easaanniiuarainisdu (P<0.05) Aa 1,222.91 uax 1,199.51 nfu

] o %I o aala 1 s { a d” 2 £
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AIM79U (P<0.01)
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A19199 4.1 BNENAVBITTULNITRENABUMINENYU TN WINRTINANHN S282198IN197U

UaramnIINIFRTYIALIR

5 e SLULNITLALI . B
ANUENANEN —y = ANAINLTRNU
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A15197 4.2 BndnarasangladedesiseinminGugu imindidaadesi svuzaannis
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. i g (1) ; Ak
ANBIUZN AN ATAITHLTANU
<2 2-3 >3
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uminidindasin ([laniu) 429.49 43166  430.99 0.0633
FTULIIAINITYN (T1) 137.72"  144.66"  145.43" 0.0169
anTInIsasALTR (nFu/du) 1316.59" 1173.14" 1145.92" 0.0001
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1 =mla a ' :’ s -Q' 1 ::I.d 1 4!) g o d’ al
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»
=
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B i FLHTIIAINTYY (F1) ANAINNLTE
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wwmingnidaantia (Alaniu) 57.33"  59.36"  60.46"  0.0001
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2NANUANTEF AL AU(AITINTURNAT) 75.07 72.24 72.52 0.7776
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wnawilalaiiiindesinninnds 460 Alansu susiiminiidindesinlsifinasie Apaw
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165 Fululantiminddd ndezininanndn 460 Alanfuuazszudna 401-460 Alaniuiiaany
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B P Wminfifindesin Rlandu)  AlAue
ANBULNANE 5
<400 401-460 >460 HU
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wmtngndeauas (Rlans) 48.01" 5443 62.84" 0.0001
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n -

a a Y Y =
4.3 ANENRUAIUIMKUNDINN

" mansrrneiulunuaueulinuuAnA9NINanE (P<0.01)

= 1

NRaBudunlaainnisamnLLea

¥
naaINNSAnUAITINTATUgNRANAAUSIRINA AN 297 i winannifudndae

= = ar ar ] a e =l ©  as = = ?)/ s
laY 115.13 Alaniu ﬁlﬂLLﬁl\?ﬁ]’]NNqﬁ]ﬁ’Equ‘lﬁN UTBN 'LI‘V‘ITJJ? AMNA WUIMHAILRAEUINRUN



52

gasmniREIun 5925 Alaniu mnideands 55.88 Alansu Fudauiieunsintutien
(Primal cuts) 52.79 Alanfulaun luameuuu (Chuck) 5.14 Alanfy FAUILAZ2IMIEN
(Clod+shank) 11.44 nlanfu duuandauan (Rib) 6.02 Alaniu duuan (Loin) 4.69 Alaniu
&ulu (Filet) 1.86 filandu azinwn (Round) 23.65 filaniu Fudautiounsdinfumnn (Rough
cuts) 32.57 Alanfuléun Aa (Neck) 7.76 flaniu Twun (Hump) 1.52 ilaniu @efaaly
wasan (Brisket+plate) 12.14 Alaniu Nutiag (Flank) 7.69 Alaniu a11a9 (Hind shank)
3.24 flaniu ﬁ’aﬁﬁwﬁnrf':aLﬁ'mquﬁllﬁ'{@ﬂﬂﬂ’mm:m:ﬁ_}ﬂLLazimﬁququLﬁu@ﬂnfanﬂﬁ’uﬁ
Busangal euad (Lean) 85.37 Alaniu nszgn (Bone) 18.18 fAlaniu lasiu (Fat)
6.32 Alaniu 181 (Tendon) 2.55 Alaniu e (Scrap) 2.33 ﬁTan?mm:ﬁwﬁanyma
INNITAAUEY ( Cutting loss) 0.38 Ailaniu
sleraiouihuefduimuiniideaonlefiduiresn@aamtih 5162 1niden
WRa 48 38 Tugnutiounsiaiiution (Primal cuts) 45.86 MARBULY 4.46 FULUAZIIMIN
9.95 duuendauen 5.21 duuan 4.07 &l 1.62 axinn 2056 Tudauiiaunsiniun
(Rough cuts) 28.25 ma 6.74 Tuun 1.33 FAotadliuaziuen 10.50 fufies 6.86 1Mm&
2.82 iilausn 74.11 nsegn 15.83 lashu 5.48 1w 223 Awmile 2.03 uaziesidurgey
WEAINNITAALEY 0.33 (mmoﬁl 4.7)
m@m?ﬁnm%w%wmmﬁwﬁﬂmﬂLﬁuﬁi@ﬂ?‘mmﬁ@Lmem%uzifJulmai wudntimin
smnLf’juLﬁ'uﬁuLﬂumaLﬂmmmnﬁwﬁﬂﬂ%ﬁmﬁwhzga%mm:mm@lﬁ Usinauifeunsresiy
z‘hulunjﬁu%u sandaBunauiieunisa nszansan lastusau EusNLATI ALY
3y (P<0.01) %ﬂﬁ’qﬁﬂﬁ’ﬁmﬂﬂgmmﬂmﬂm?ﬁmumguﬁu?ﬂ?u (P<0.05) (mmq'ﬁ' 4.8) e
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Frugan
uneu (Alaniu) wWafidun
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Fudouitleunsiafution (Primal cuts) | 52.7945.43 45.86+1.25 |
-lwamauuu (Chuck) 5.1410.82 4.46+0.52
-FUTUAZAIWIN (Clod+shank) 11.4411.28 9.95+0.56
-Aunangquan (Rib) 6.0210.83 5.2140.45
-duuan (Loin) 4.6910.68 4.07+0.37
-dulu (Filet) 1.8610.22 1.6240.13
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Lﬁmﬁ‘a (Scrap) 2.33%50.33 2.03+0.32
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"7 fadnessnaiuluiuueuiinuuAn e aaiE (P<0.01)
L7

1.': =i 2/ ar | a = = o o ar & o W
‘ﬂuﬁ’)u‘ﬂlﬁ'ﬂﬂﬂ’)ﬁ‘ﬁlIS’]LLIFNF’\ﬁL‘V!EI‘LILﬂi&ﬂiﬂﬂﬁ‘N‘ﬂﬂu']‘MuﬂTmLﬂu’ﬁﬂ"mH



55

y v [ @
A19799 4.9 ansnalastnwtngndude e s uRa n@aantin we s dunanid@eauss

i a 1 - "
uazAadtefiduiitiaumrasTudoulngy

tmingndu filaniy)

%?”ufhu (%) ﬂlmjn
<221 221240 >240  \Geu
auaula (9) 108 95 94 297
wlafidusanitiu 51.84"  5264° 5364° 0.0001
et (Fore quarter) 5152 5167 5169 04772
@eamda (Hind quarter) 4843 4833 4831  0.4705
Fudnuiieunsmniutias (deboned Primal cuts) 45.87 4583 4588  0.9493
-Indmeuuu (Chuck) 443 4.43 451  0.4788
-FUAUAEI MY (Clod+shank) 9.99 9.96 9.87 0.3236
-duuandauan (Rib) 5.18 5.22 527  0.3005
-duuan (Loin) 4.03 4.06 412  0.2230
-dulu (Filet) 1.64 1.61 160  0.0866
-azInn (Round) 2060 2054 2050  0.7374
Tudnuiiounsdiniuunn (deboned Rough cuts) 27.76"  2839" 2868" 0.0001
-AD (Neck) 6.65 6.75 6.82  0.1339
Twun (Hump) 1.30 1.35 132 0.5654
“Ae¥eslfiuazituen (Brisket+plate) 1023" 1055  10.80"  0.0001 -
ufiag (Flank) 6.74 6.94 6.92  0.1281
-IMUAY (Hind shank) 2.85 2.79 280  0.1005
Fudiuiiounas (deboned Primal cuts +Rough cuts) ~ 73.63"  74.20"  74.57"  0.0001
nszgn (Bone) 1620"  1581"  1541"  0.0001
lugTu (Fat) 5.46 5.43 557  0.5425
1B (Tendon) 233" 220" 214" 0.0001
Fiin (Scrap) 2.05 2.04 199  0.1380
ATUNIBRINNNTAALAY (Cutting loss) 0.34 0.33 033  0.7416

" fagnwesnaiuluniaueauiiauuandeneaiia (P<0.01)

" Fudaunldannissausedniiauifule s ugann

¥

Wwdngnfudngng



56

& = ¢ ar
4.4 ﬂ‘mﬂ"lWLu@Iﬂ’qu@.ﬂNﬂNL@@ AUTINNU

& - . a -
NAANNEANENALINIMHBTBINdsileduwen (b set) TeslATugnHaNRanLI
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24 dalas wudndigomgilnelduiiawingy 3.8 asmaadsa Aranaiunse-ang 5.58 3
paiieilAann L* (lightness) 33.81 a* (redness) 14.19 b* (yellowness) 4.97 Ha’INT

;3 1
AnmzinaainuiniefiGudmonumuean 74.71 Tusiu 23.76 wazleiu 1.66 smuatsy

De

Fudaufananidiadunisdunieluiesrunugamgl 2-4 asrmaidos Wunannu 5 uaz
20 U WUIALSNARNNWILE (shear force) @ALN 7.35 WAY 4.95 AlanfumINa sy wazil

wefiduinegoydeszudainlfaniade 35.38 Uaz 32.07 ANATR (19199 4.10 wazd.11)

] 2 i
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-

ARIA8 24 F91N9 A71193 30 Fn
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anmpiivesduile (@sAiTaidea) 3.80+0.76
AANLITIUNTA-ANS 5.58+0.26
Fnamadiile
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a* (redness) 14.1942.21
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mm%u (%) 74.7110.99
Talshiv (%) 23.76+1.56
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5 20
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Data fac;
infile 'a:fac.txt';
input s$ age adg wti wif time @@:
proc glm;
class s age;
model adg wti wif time=s age s*age;

Ismean s age s*age / stderr pdiff:

run;



General Linear Model Procedure

Dependent Variable:ADG

Source DF SS MS F Pr>F
Model 5 1608115.655  321623.131 3.7 0.0001
Error 291 16394648.317 56338.998

Corrected Total 296 18002763.972

Source DF Type | SS MS E Pt > F
S 1 280269.968  280269.968 4.79 0.265
AGE 2 1265652.925  632826.462 11.23 0.0001
S*AGE 2 62192.762 31096.381 0.55 0.5764

R-Square=0.0893 C.V.=19.4174 Root MSE =237.3584 ADG Mean=1222.3996
ADG A2 8fs1n1aiaseuiiuls
S Aaunasnuvasia

AGE ha agladiiagagin

Dependent Variable: WTI

Source DF SS MS F Pr>F
Model | 5 25993.98523  5198.79705 373 0.0027
Error 291  405684.02151 1394.10317

Corrected Total 296 431678.00673

Source DF Type I SS MS ' F PI=E
S 1 272911380  2729.11380 1.96 0.1628
AGE 2 22628.30692 11314.15346 8.12 0.0004
S*AGE 2 636.56451 318.28225 G.23 0.7960

R-Square=0.0602 C.V.=14.5068 Root MSE =37.3376 WTI Mean=257.3804

WTI fe dawinSugy



Dependent Variable: WTF
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Source DF SS MS F Pr>F
Model o 36394.12618  7278.82524 4.81 0.0003
Error 291 440014.48662 1512.07727

Corrected Total 296 476408.61279

Source DF Type | SS MS F Pr>F
S 1 22903.14358 22993.14358 1521 0.0001
AGE 2 8425.81099  4212.90549 279 0.0633
S*AGE 2 497517161 2487.58580 1.65 0.1948

R-Square=0.0763 C.V.=8.8955 Root MSE =38.8854 WTF Mean=437.1346

WTF Aa unriniiansilegesin

Dependent Variable: TIME

Source DF SS MS F PrzF
Model S  63261.32922 12652.26584 16.72 0.0001
Error 291 220231.76842 756.81020

Corrected Total 296 283493.09764

Source DF Type | SS , MS F Pr>F
S 1 56461.98534 56461.98534 74.61 0.0001
AGE 2 6262.31675  3131.15838 4.14 0.0169
S*AGE 2 537.02712 268.51356 0.35 0.7016

R-Square=0.2231 C.V. =18.3047 Root MSE =27.5101 TIME Mean=150.2895

TIME A® 52821981MM3 93

AN399 7.2 LLﬂ61\1NﬁﬂﬂﬁLﬂ‘;"1::‘lﬁ/mﬂﬂﬂ’]\iﬁaﬁ‘ﬂﬂdﬁ@'ﬁ’ﬂ‘ﬁlﬁﬂ‘]ﬂﬁiﬂ@mﬂﬁW%ﬂﬂﬂl‘ﬂdtﬂ
anuaNLaanLTIRTY
Data carcass;
infile'a:carcass.txt";
input time wtf wth wtc phc pcc tf th pfg phg pl bf | @@;

if time <=135 then time =1;



if time >=136 and time <165 then time =2;
if time >165 then time =3;

if wif <=400 then wtf=1;

if wtf >=401 and wtf <=460 then wtf=2;

if wif =460 then wtf=3;

proc glm;

class time witf;

model wth = time wtf time*wtf;

Ismean time wtf time*wtf /stderr pdiff;

run;

proc glm;

class time witf;

model wic = time wif time*witf;

Ismean time wtf time*wtf /stderr pdiff;

run;

proc glm;

class time witf;

model phc = time witf time*wif;
Ismean time wtf time*wtf /stderr pdiff:
run;

proc gim;

class time witf;

model pcc = time witf time*wtf;
Ismean time wif time*wtf /stderr pdiff;
run;

proc glm;

class time wif;

model tf = time witf time*wtf;

Ismean time wif time*wtf /stderr pdiff;

run;



proc glm;

class time witf;

model th = time wtf time*wtf;

Ismean time wtf time*wtf /stderr pdiff:
run;

proc glm;

class time witf;

model pfg = time wtf time*wtf:
Ismean time wif time*wtf /stderr pdiff:
run;

proc glm;

class time witf:

model phg = time wtf time*witf:
Ismean time wif time*wtf /stderr pdiff:
run;

proc glm;

class time witf;

model pl = time wtf time*wtf:

Ismean time wtf time*wtf /stderr pdiff;
run;

proc glm;

class time wif;

model bf = time wtf time*witf;

Ismean time wtf time*wtf /stderr pdiff;
run;

proc gim;

class time wif;

model | = time witf time*wtf;

Ismean time witf time*wtf /stderr pdiff;

run,



Dependent Variable: WTH

General Linear Model Procedure

83

Source DF S8 MS F Pr>F
Model 8 28232.73996  3529.09249 80.94 0.0001
Error 288 12556.62789 43.59940

Corrected Total 296 40789.36785

Source DF Type | SS MS F Pr>F
TIME 2 4116.48917  2058.24459 47.21 0.0001
WTF ) 23974.68081 11987.34041 274.94 0.0001
TIME*WTF 4 141.56997 35.39249 0.81 0.5185
R-Square=0.6921 C.V.=56174 Root MSE =6.6029 WTH Mean=117.5436

WTH Aa Wwingingu

TIME A8 28198157

9 i
WTF  Aa wminddisiladasn

Dependent Variable: WTC

Source DF SS MS Pr>F
Model 8 2742456438  3428.07055 80.81 0.0001
Error 288 12217.04971 42.42031

Corrected Total 296 39641.61409

Source DF Type | SS MS F Pr>F
TIME 2 4105.75243  2052.87621 48.39 0.0001
WTF 2 23192.10890 11596.05445 273.36 0.0001
TIME*WTF 4 126.70304 31.67576 0.75 0.5609

R-Square=0.6918 C.V.=5.6572

WTC Aa wminginifiu

Root MSE =6.5130 WTC Mean=115.1272



Dependent Variable: PHC
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Source DF SS MS F Pr=F
Model 8 129.5476685 16.1934586 4.79 0.0001
Error 288 972.6662372 33773133

Corrected Total 296 1102.213905

Source DF Type | SS MS F PrF
TIME 2 107.5623801  53.7811901 15.92 0.0001
WTF 2 2.2238420 1.1119210 0.33 0.7197
TIME*WTF 4 19.7614465 4.9403616 1.46 0.2136

R-Square=0.1175 C.V. =3.4176

PHC fa wesidusiangu

Dependent Variable: PCC

Root MSE =1.8377 PHC Mean=53.7724

Source DF SS MS F Pr>F
Model 8 135.3672355 16.9209044 5.14 0.0001
Error 288 947.6937706 3.2906034

Corrected Total 296  1083.0610061

Source DF Type I SS MS F Pr>F
TIME 2 113.0445785  56.5222892 17.48 0.0001
WTF 2 2.0697352 1.0348676 g.31 0.7304
TIME*WTF 4 20.2529218 5.0632305 1.54 0.1910

R-Square=0.1249 C.V. =3.4444

PCC Pa Wefiduasiniii

Root MSE =1.8140 PCC Mean=52.6652
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Dependent Variable: TF

Source DF SS MS F Pr= F
Model 8 7277.072819  909.634102 64.08 0.0001
Error 288 4088.215969 14.195194

Corrected Total 296  11365.288788

Source DF Type | SS MS F Pr>F
TIME 2 1401.594200  700.797100 49.37 0.0001
WTF 2 5844.243644 2922.121822 205.85 0.0001
TIME*WTF 4 31.234975 7.808744 0.55 0.6991
R-Square=0.6402 C.V. =6.3586 Root MSE =3.7676 TF Mean=59.2520

TF Ao vhutinideouti

Dependent Variable: TH

Source DF SS MS F Pr>F
Model 8 6431.063917  803.882990 78.09 0.0001
Error 288 2964.631504 10.293859

Corrected Total 296 9395.695421

Source DF Type | SS MS F Pr>F
TIME 2 683.510421 341.755210 33.20 0.0001
WTF 2 5697.842151 2848.921076 276.76 0.0001
TIME*WTF 4 49.711345 12.427836 1.21 0.3078

R-Square=0.6844 C.V. =5.7804

TH A2 UIwinIAenas

Root MSE =3.2084 TH Mean=55.5048



Dependent Variable: PFQ
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Source DF SS MS F Pr>F
Model 8 28.63440372  3.57930047 2.96 0.0034
Error 288  348.73278887  1.21087774

Corrected Total 296  377.36719259

Source DF Type | SS MS F Pr>F
TIME 2 17.37976873  8.68988436 7.18 0.0009
WTF 2 3.59905871 1.79952935 1.49 0.2280
TIME*WTF 4 7.65557629  1.91389407 1.58 0.1795
R-Square=0.0758 C.V. = Root MSE =1.1003 PFQ Mean=51.62

PFQ fie wefdusiann@aani

Dependent Variable: PHQ

Source DF 35 MS F Pr>F
Model 8 28.62285779  3.57785722 2.96 0.0034
Error 288  348.48079743 1.21000277

Corrected Total 296  377.10365522

Source DF Type | SS MS F Pr>F
TIME 2 17.36317228  8.68158614 77 0.0009
WTF 2 3.568548162  1.79274081 1.48 0.2290
TIME*WTF 4 7.67420390  1.91855097 1.59 0.1782

R-Square=0.0759 C.V. =2.2737 Root MSE =1.1000 PHQ Mean=48.3774

PHQ Aa weafifudaniaaanas



Dependent Variable: L
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Source DF SS MS E Pr>F
Model 8 3062.820166  382.852521 6.76 0.0001
Error 283  16025.640930 56.627706

Corrected Total 291 19088.461096

Source DF Type Il SS MS F Pr>F
TIME 2 28.508399 14.254199 0.25 0.7776
WTF 2 2123.374066 1061.687033 18.75 0.0001
TIME*WTF 4 73.866136 18.466534 0.33 0.8604

R-Square=0.1604 C.V.=10.2266

& dod oy oo X o
L A TUIAWUNMTIAALUD A1

Dependent Variable: BF

Root MSE =7.5251

L Mean=73.5835

Source DF SS MS F Pr>F
Model 8 4.18695777  0.52336972 8.02 0.0001
Error 235 2449221067  0.10422217

Corrected Total 243 28.67916844

Source DF Type Il SS MS F Pr>F
TIME 2 1.01874778  0.50937389 4.89 0.0083
WTF 2 0.98580430  0.49290215 4.73 0.0097
TIME*WTF 4 1.13222241 0.28305560 2.2 0.0306

R-Square=0.1459 C.V. =50.2594

BF A A uminladudunds

Root MSE =0.3228 BF Mean=0.6423
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Dependent Variable: PL

Source DF SS MS F Pr>F
Model 8 1.06775983  0.13346998 2.06 0.0398
Error 287 18.59728882  0.06479892

Corrected Total 295  19.66504865

Source DF Type | SS MS F Pr>F
TIME 2 0.71404901  0.35702451 551 0.0045
WTF 2 0.26480555  0.13240277 2.04 01316
TIME*WTF 4 0.08890527  0.02222632 0.34 0.8488

R-Square=0.0542 C.V. =12.4633 Root MSE =0.2545

¥
PL Ae wefidusinisgaudeninszudnafiu

PL Mean=2.0424
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data kg;

infile'a:kg.txt";

input wic ch bp rn hcs flrs s | fi lean bone fat tend scrap loss wp wr @@;

if wtc <220.50 then wtc =1:

else if wic >=220.50 and wtc <=239.49 then wtc=2:

else if wtc >239.49 then wtc=3;

proc glm;
class witc ;

model ch = wic;

Ismean wtc /stderr pdiff;

run;
proc glm;
class wic ;

model bp = wic;

Ismean wic /stderr pdiff;

run,



proc glm;
class wtc ;

model r = wic;

Ismean wtc /stderr pdiff;

run;
proc glm;
class wic ;

model n = wic;

Ismean wic /stderr pdiff:

run,
proc glm;
class wic :

model h = wtc;

Ismean wic /stderr pdiff;

run;
proc gim;
class wtc ;

model cs = wic;

Ismean wtc /stderr pdiff;

run;
proc glm;
class wtc ;

model fl = wtc;

lsmean wtc /stderr pdiff;

run;
proc gim;
class wtc ;

model rs = wic;

Ismean wtc /stderr pdiff;

run;
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proc glm;

class witc ;

model s = wic;

Ismean wtc /stderr pdiff:
run;

proc glm;

class wic ;

model | = wtc;

Ismean wic /stderr pdiff;
run;

proc glm;

class wtc ;

model fi = wic;

Ismean wic /stderr pdiff:
run,;

proc glm;

class wic ;

model lean = wtc;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wtc ;

model bone = wic;
Ismean wtc /stderr pdiff;
run;

proc glm;

class witc ;

model fat = wic;

Ismean wic /stderr pdiff;

run;
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proc glm;

class wic ;

model tend = wic;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wic ;

model scrap = wic;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wtc ;

model loss = wtc;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wic ;

model wp = wic;
Ismean wic /stderr pdiff;
run,

proc glm;

class wic ;

model wr = wtc;

Ismean wtc /stderr pdiff;

run;
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General Linear Model Procedure

Dependent Variable: CH

Source DF SS MS F Pr>F
Model 2 71.92079609 35.96039805 82.23 0.0001
Error 294 128.56917024  0.43731010

Corrected Total 296  200.48996633

Source DF Type | SS MS F Pr>F
WTC 2 71.92079609 35.96039805 82.23 0.0001

R-Square=0.3587 C.V.=12.8739 Root MSE =0.6613 CH Mean=5.1367

WTC Aa wudngnnifiu CH  fAe dialug (Chuck)

Dependent Variable: BP

Source DF SS MS F Br=E
Model 2  537.5434285 268.7717143 1569.74 0.0001
Error 294 494.6660832 1.6825377

Corrected Total 296 1032.2095118

Source DF Type I SS MS F Pr=F
WTC 2 537.5434285 268.7717143 159.74 0.0001

R-Square=0.5208 C.V.=10.6882 Root MSE =1.2971 BP Mean=12.1360

w. T oawew w8
BP Aa Wwaiaaiasluazitiafuen

Dependent Variable: R
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Source DF S8 MS F Pi>F
Model 2 98.50787276 49.25393638 137.50 0.0001
Error 294 105.31532589  0.35821539

Corrected Total 296 203.82319865

Source DF Type 1 SS MS F Pr>F
WTC 2 98.50787276 49.25393638 137.50 0.0001

R-Square=0.4833 C.V. =9.9464 Root MSE =0.5985 R Mean=6.0173

= ds; as
R A2 lWBAUUBNAIURN



Dependent Variable:N
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Source DF SS MS F Pr>F
Model 2 173.4519481 86.7259741 142.12 0.0001
Error 294 179.4106950  0.6102405

Corrected Total 296  352.8626431

Source DF Type | SS MS F Pr>F
WTC 2 1734519481 86.7259741 142.12 0.0001

R-Square=0.4915 C.V. =10.0638 Root MSE =0.7812

N A9 LiaAs

Dependent Variable: H

N Mean=7.7623

Source DF SS MS F PE>F
Model 2 6.33708708 3.16854354 18.42 0.0001
Error 294 50.57033716 0.17200795

Corrected Total 296 56.90742424

Source DF Type | SS MS F Pr>F
WTC 2 6.33708708 3.16854354 18.42 0.0001

R-Square=0.1113 C.V. =27.2546 Root MSE =0.4141

7
H A8 waluun

Dependent Variable: CS

H Mean=1.5217

Source DF SS MS F Pr>F
Model 2 269.8219679 134.9109840 184.92 0.0001
Error 294  214.4869378 0.7295474

Corrected Total 296 484.3089057

Source DF Type I SS MS F Pr>F
WTC 2 269.8219679 134.9109840 184.92 0.0001

R-Square=0.5571 C.V. =7.4648 Root MSE =0.8541

w
CS A2 Wa1uti

CS Mean=11.4420



Dependent Variable: FL

Source DF SS MS F Pr>F
Model 2 181.7534016  90.8767008 87.92 0.0001
Error 294 303.8742415  1.0335859

Corrected Total 296 485.6276431

Source DF Type | SS MS F Pr>F
WTC 2 181.7534016 90.8767008 87.92 0.0001

R-Square=0.3743 C.V. =12.8521

- -
FL A2 LUBNUNEY

Dependent Variable: RS

Root MSE =1.0166 FL Mean=7.9104

Source DF SS MS E Pr=>F
Model 2 1231.596320 615.798160 300.22 0.0001
Error 294 603.030952 2.051126

Corrected Total 296 1834.627273

Source DF Type | SS MS F Pr>F
WTC 2 1231.596320 615.798160 300.22 0.0001

R-Square=0.6713 C.V. =6.0565

RS Aa iaavinn

Dependent Variable: S

Root MSE =1.4322 RS Mean=23.6469

94

Source DF SS MS F Pr=.F
Model 2 21.09847700 10.54923850 136.04 0.0001
Error 294 2279790347  0.07754389

Corrected Total 296 43.89638047

Source DF Type | SS MS F Pr>F
WTC 2 21.09847700 10.54923850 136.04 0.0001

R-Square=0.4806 C.V. =8.6020

- o
S AD LUBUBITINAS

Root MSE =0.2784 S Mean=3.2372
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Dependent Variable: L

Source DF SS MS F Pr>F
Model 2 62.81124090 31.40562045 124.99 0.0001
Error 294 73.87104866  0.25126207

Corrected Total 296  136.68228956

Source DF Type 1 SS MS E PreF
WTC 2 62.81124090 31.40562045 124.99 0.0001

R-Square=0.4595 C.V. =10.6838 Root MSE =0.5012 L Mean=4.6917

-
L AR 1UDALUAN

Dependent Variable: Fi

Source DF SS MS F Pr>F
Model 2 6.37268693 3.18634346 12511 0.0001
Error 294 7.48746459  0.02546757

Corrected Total 296 13.86015152

Source DF Type | SS MS E PraF
WTC 2 6.37268693  3.18634346 126.11 0.0001

R-Square=0.4597 C.V. =8.5934 Root MSE =0.1595 FI Mean=1.8570

3
Fi foioduly

Dependent Variable: Lean

Source DF SS MS E Pr>F
Model 2 18918.42515 9450.21258  457.29 0.0001
Error 294 6081.46901 20.68527

Corrected Total 296 24999.89416

Source DF Type | SS MS F Pr>F
WTC 2 18918.42515 9459.21258 457.29 0.0001

R-Square=0.7567 C.V. =5.3277 Root MSE =4.5481 Lean Mean=85.3664

=4 G & d”
Lean A8 LWUasiiumiiiaLag



Dependent Variable: Bone

Source DF SS MS E Pr=F
Model 2 456.1359433 228.0679717 111.78 0.0001
Error 294 599.8450331 2.0402892

Corrected Total 296 1055.9809764

Source DF Type | SS MS F Pr=>F
WTC 2 456.1359433 228.0679717 111.78 0.0001

R-Square=0.4319 C.V.=7.8573 Root MSE =1.4283 Bone Mean=18.1789

= ¢z o
Bone f® ulosisudnszgn

Dependent Variable:Fat

Source DF SS MS F Pr>F
Model 2 1153232874 57.6616437 43.74 0.0001
Error 294 387.5591369 1.3182284

Corrected Total 296  502.8824242

Source DF Type | SS MS F Pr>F
WTC 2 115.3232874 57.6616437 43.74 0.0001

R-Square=0.2293 C.V.=18.1618 Root MSE =1.1481

Fat fia wafiduslaiu

Dependent Variable: Tend

Fat Mean=6.3217

Source DF S8 MS E Pr=>F
Model 2 568272091 2.84136046 33.42 0.0001
Error 294 2499451815 0.08501537

Corrected Total 296  30.67723906

Source DF Type | SS MS F Pr>F
WTC 2 5.68272091  2.84136046 33.42 0.0001

R-Square=0.1852 C.V.=11.4154 Root MSE =0.2915

Tend A WafiGuman

Tend Mean=2.5542



Dependent Variable: Scrap

Source DF SS MS F PieE
Model 2 9.33198671 4.66599335 61.65 0.0001
Error 294  22.25043753 0.07568176

Corrected Total 296  31.58242424

Source DF Type | SS MS E Pr>F
WTC 2 9.33198671 4.66599335 61.65 0.0001

R-Square=0.2954 C.V. =11.8157

Scrap A8 WWafidusiAmiiie

Dependent Variable: Loss

Root MSE =0.2751

Scrap Mean=2.3282

Source DF SS MS F Pr>F
Model 2 0.20050420  0.10025210 3.94 0.0205
Error 294 747951264  0.02544052

Corrected Total 296 7.68001684

Source DF Type | SS MS F Pr>F
WTC 2 0.20050420  0.10025210 3.94 0.0205

R-Square=0.0261

C.V. =41.8663

Loss Ae wlefiduigaydaanizsinusta (Cutting loss)

Dependent Variable: WP

Root MSE =0.1595 Loss Mean=0.3809
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Source DF SS MS F Pr>F
Model 2 6458.692776 3229.346388  419.10 0.0001
Error 294 2265.397830 7.705435

Corrected Total 296 8724.090606

Source DF Type Il SS MS F Pr>F
WTC 2 6458.692776 3229.346388  419.10 0.0001

R-Square=0.7403 C.V. =5.2581

9 2 v
WP Aa wminFudauileuasinsiutios

Root MSE =2.7758 WP Mean=52.7919



Dependent Variable: WR

Source DF SS MS F Pr>F
Model 2 3235975471 1617.987735  303.39 0.0001
Error 294 1667.919226  5.333059

Corrected Total 296 4803.894697

Source DF Type | SS MS F Pr>F
WTC 2 3235.975471 1617.987735 303.39 0.0001

R-Square=0.6736 C.V. =7.0909 Root MSE =2.3093 WR Mean=32.5676
WR e thwindudaudeuniiaiiumnn
ANSISHUINT 7.4 uasanaNsAAssitayaaaiRve N N uda e
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data retail;
infile'a:retail txt';
input wtc ch bprnh cs flrs s | fi lean bone fat tend scrap loss wp wr @@:
if wic <220.50 then wtc =1;
else if wic >=220.50 and wtc <=239.49 then wtc=2;
else if wic >239.49 then wtc=3;
proc glm;
class wic ;
model ch = wtc;
Ismean wtc /stderr pdiff;
run,
proc glm,
class wic ;
model bp = wic;
Ismean wic /stderr pdiff;

run,
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proc glm;

class wic ;

model r = wic;

Ismean wtc /stderr pdiff;
run;

proc glm;

class wtc ;

model n = wic;

Ismean wtc /stderr pdiff;
run;

proc glm;

class witc ;

model h = wic;

Ismean wic /stderr pdiff:
run;

proc glm;

class wic ;

model cs = wic;

Ismean wtc /stderr pdiff:
run;

proc gim;

class wic ;

model fl = wtc;

Ismean wtc /stderr pdiff:
run;

proc glm;

class wic ;

model rs = wic;

Ismean wtc /stderr pdiff:

run,
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proc glm;

class wtc ;

model s = wic;

Ismean wtc /stderr pdiff:
run;

proc glm;

class witc ;

model | = wic;

Ismean wtc /stderr pdiff;
run;

proc gim;

class wtc ;

model fi = wic;

Ismean wtc /stderr pdiff;
run;

proc glm;

class wic ;

model lean = wtc;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wic ;

model bone = wic;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wic ;

model fat = wtc;

lsmean wtc /stderr pdiff;

run,
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proc glm;

class wtc ;

model tend = witc;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wtc ;

model scrap = wtc;
Ismean wtc /stderr pdiff;
run;

proc glm;

class wtc ;

model loss = wtc;
Ismean wic /stderr pdiff;
run;

proc glm;

class wic ;

model wp = wic;
Ismean wic /stderr pdiff;
run;

proc glm;

class witc ;

model wr = wtc;

lsmean wic /stderr pdiff;

run,
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General Linear Model Procedure

Dependent Variable: CH

Source DF SS MS F Pr>F
Model 2 0.40020673 0.20010336 0.74 0.4788
Error 294 79.67532661  0.27100451

Corrected Total 296 80.07553333

Source DF Type | SS MS F Pri F
WTC 2 0.40020673  0.20010336 0.74 0.4788

R-Square=0.0049 C.V. =11.6780 Root MSE =0.5206 CH Mean=4.45778

WTC A Wamtingnifiv CH e wialud (Chuck)

Dependent Variable: BP

Source DF 58 MS F Pr>F

Model 2 16.47713743  8.23856872 10.55 0.0001
Error 294 229.67785112  0.78121718

Corrected Total 296  246.15498855

Source DF Type | SS MS F Pr>F
WTC Z 16.47713743  8.23856872 10.55 0.0001

R-Square=0.0669 C.V. =8.4079 Root MSE =0.8838 BP Mean=10.5122

w 9 k73
BP fa iadefaslfuazisiaiuen

Dependent Variable: R

Source DF SS MS F Pr>F
Model 2 0.47672460  0.23836230 152l 0.3005
Error 294 58.04289965  0.19742483

Corrected Total 296 58.51962424

Source DF Type | SS MS F Pr>F
WTC 2 0.47672460  0.23836230 1.21 0.3005

R-Square=0.0081 C.V. =8.5092 Root MSE =0.4443 R Mean=5.2217

9
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Dependent Variable:N
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Source DF SS MS F Pre= F
Model 2 1.48784521  0.74392260 2.02 0.1339
Error 294 108.02999991  0.36744898

Corrected Total 296 109.51784512

Source DF Type | SS MS F Pr>F
WTC 2 1.48784521  0.74392260 2.02 0.1339

R-Square=0.0136 C.V.=8.9973

9
N A8 LiaAa

Dependent Variable: H

Root MSE =0.6062 N Mean=6.7373

Source DF SS MS 2 Pris<F
Model 2 0.14146975 0.07073487 0.57 0.5654
Error 294 36.39580298 0.12379525

Corrected Total 296 36.53727273

Source DF Type | SS MS F Pr>F
WTC 2 0.14146975 0.07073487 0.57 0.5654

R-Square=0.0039 C.V. =26.5817

£
H A8 alvun

Dependent Variable: CS

Root MSE =0.3518 H Mean=1.3236

Source DF SS MS F Pr>F
Model g 0.71724997 0.35862498 133 0.3236
Error 294  93.09528202 0.31665062

Corrected Total 296 93.81253199

Source DF Type | SS MS F Pr>F
WTC 2 0.71724997  0.35862498 1.13 0.3236

R-Square=0.0076 C.V. =5.6593

CS fa Waamiin

Root MSE =0.5627 CS Mean=9.9433



Dependent Variable: FL
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Source DF SS MS 2 Pir=F
Model 2 2.36596220 1.18298110 2.07 0.1281
Error 294  168.04609706 0.57158536

Corrected Total 296  170.41205926

Source DF Type | SS MS E Pr>F
WTC 2 2.36596220 1.18298110 2.07 0.1281

R-Square=0.0138 C.V. =11.0203

FL A8 laiuias

Dependent Variable: RS

Root MSE =0.7560 FL Mean=6.8603

Source DF SS MS F Priz F
Model 2 0.55648105 0.27824053 0.30 0.7374
Error 294 268.22413578 0.91232699

Corrected Total 296  268.78061684

Source DF Type | SS MS F Pr>F
WTC 2 0.55648105 0.27824053 0.30 0.7374

R-Square=0.0020 C.V. =4.6478

RS A waazinn

Dependent Variable: S

Root MSE =0.9551

RS Mean=20.5509

Source DF SS MS F Pr=F
Model 2 0.22066590 0.11033295 2.32 0.1005
Error 294 14.00994892 0.04765289

Corrected Total 296 14.23061481

Source DF Type | SS MS F Pr>F
WTC 2 0.22066590 0.11033295 2.32 0.1005

R-Square=0.0155 C.V. =7.7552

a & o
S AD LUBUBNTIUAY

Root MSE =0.2183 S Mean=2.8148



Dependent Variable: L
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Source DF SS MS F Pr=F
Model 2 0.41359701  0.20679851 151 0.2230
Error 294 40.31057538 0.13711080

Corrected Total 296 40.72417239

Source DF Type | SS MS F Pr>F
WTC 2 0.41359701  0.20679851 1581 0.2230

R-Square=0.0101 C.V. =9.0959

-
L AB LUBAAUKBN

Dependent Variable: Fi

Root MSE =0.3703 L Mean=4.0708

Source DF SS MS F Pr>F
Model 2 0.07998300 0.03999150 2.47 0.0866
Error 294 476499747  0.01620747

Corrected Total 296 4.84498047

Source DF Type | SS MS F Pr>F
WTC 2 0.07998300 0.03999150 2.47 0.0866

R-Square=0.0165 C.V. =7.8809

Fi Aa aduly

Dependent Variable: Lean

Root MSE =0.1273 FI Mean=1.6153

Source DF SS MS F Pr>F
Model 2 45.01352274 22.50676137 9.77 0.0001
Error 294 677.42407995  2.30416354

Corrected Total 296  722.43760269

Source DF Type | SS MS F Pt 3 F
WTC 2 4501352274 22.50676137 9.7 0.0001

R-Square=0.0623 C.V. =2.0483

= & G ré’
Lean A8 Wasiumianmg

Root MSE =1.5179 Lean Mean=74.1094
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Dependent Variable: Bone

Source DF SS MS F Pr>F
Model 2 30.81832443 15.40916221 12.5¢ 0.0001
Error 294 360.34747557  1.22567169

Corrected Total 296 391.16580000

Source DF Type | SS MS F Pr>F
WTC 2 30.81832443 15.40916221 12.67 0.0001

R-Square=0.0788 C.V. =6.9951 Root MSE =1.1071 Bone Mean=15.8267

Bone #ia wefifusinszan

Dependent Variable:Fat

Source DF SS MS F Pr=F
Model 2 1.01604119  0.50802060 0.61 0.5425
Error 294 243.71871706  0.82897523

Corrected Total 296  244.73475825

Source DF Type | SS MS F Pr>F
WTC 2 1.01604119  0.50802060 0.61 0.5425

R-Square=0.0041 C.V. =16.6040 Root MSE =0.9105 Fat Mean=5.4835

Fat s wafifumlasu

Dependent Variable: Tend

Source DF SS MS F Pr>F
Model 2 1.87541557  0.93770778 15.86 0.0001
Error 294 17.37957231  0.05911419

Corrected Total 296 19.25498788

Source DF Type | SS MS F Pr>F
WTC 2 1.87541557  0.93770778 15.86 0.0001

R-Square=0.0973 C.V.=10.9182 Root MSE =0.2431 Tend Mean=2.2269

Tend Aa Wasdumidy



Dependent Variable: Scrap
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Source DF SS MS _ F Pr>F
Model 2 0.20470105 0.10235053 1.99 0.1380
Error 294 15.09130501  0.05133097

Corrected Total 296 15.29600606

Source DF Type | SS MS E Pr>F
WTC 2 0.20470105  0.10235053 1.99 0.1380

R-Square=0.0133 C.V.=11.1869 Root MSE =0.2266 Scrap Mean=2.0252

Scrap A weafidumamile

Dependent Variable: Loss

Source DF SS MS & Pr>F
Model 2 0.01174069 0.00587034 0.30 0.7416
Error 294 5.76784719  0.01961853

Corrected Total 296 5.77958788

Source DF Type | SS MS F = e
WTC 2 0.01174069 0.00587034 0.30 0.7416

R-Square=0.0020 C.V. =42.2761 Root MSE =0.1400 Loss Mean=0.3313

Loss Ae wefifusigaydavnizsinuss (Cutting loss)

Dependent Variable: WP

Source DF SS MS F Pr>F
Model 2 0.16268759  0.08134379 0.05 0.9493
Error 294 459.25576696  1.56209445

Corrected Total 296  459.41845455

Source DF Type lll SS MS E Pr>F
WTC 2 0.16268759 0.08134379 0.05 0.9493

R-Square=0.0003 C.V.=2.7254 Root MSE =1.2498 WP Mean=45.8590

= g o ny ] d” a o 9
WP A2 WIUUNTUAIUILALANFIAN WAL
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Dependent Variable: WR

Source DF SS MS E Pr>F
Model 2 42.20169378 21.10084689 14.40 0.0001
Error 294  430.73890892  1.46509833

Corrected Total 296 472.94060269

Source DF Type | SS MS F Pric F
WTC 2 42.20169378 21.10084689 14.40 0.0001

R-Square=0.0892 C.V. =4.2850

¥ ¥ k-7
WR A8 BMiinTugauilauaamasiuuan

Root MSE =1.2104 WR Mean=28.2476

AITNEUINT 7.5 uaasnanIsinszideyanisatinseniuiniidiniiadeainsa

grungiuazinuiunsa-fnnandedndnig 45 wiieslagn

NAULABALTINITI

Data temp;

infile'a:temp.txt’;

input wtf t45 ph45 @@;

if wtf <=400 then wtf=1;

if wif >=401 and wtf <=460 then wtf=2;

if wif =460 then wtf=3;

proc glm;

class wif;

model t45 ph45 = wif;

Ismean wtf /stderr pdiff;

run;



Dependent Variable: T45

General Linear Model Procedure
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Source DF SS MS F Pr>F
Model 2 19.45497555  9.72748777 218 0.1207
Error 294 1342.67479684  4.56692108

Corrected Total 296 1362.12977239

Source DF Type lll SS MS F Pr>F
WTF 2 19.45497555  9.72748777 213 0.1207

R-Square=0.0142 C.V. =5.

4817 Root MSE =2.1370

T45 Aa gouuninewdadndne 45 undi

Dependent Variable: PH45

T45 Mean=38.9845

Source DF SS MS F Pr>F
Model 2 0.10137016  0.05068508 1.74 0.1769
Error 294 8.55242243  0.02908987

Corrected Total 296  8.65379259

Source DF  Type lll SS MS F PrizF
WTF 2 0.10137016  0.05068508 1.74 0.1769

R-Square=0.0117

C.V. =2.5505

PH A8 ANAMEUNSA-AN9n e G IdASHNe 45 unf

Root MSE =0.1705 PH45 Mean=6.6870

15199 7.5 uamanan1siansiuauifiauanniwiiaduuendan Rib set ithunns

Uu 5 uaz 20 Tureslagnuanidanyusnsiiu

data quality;
infile 'a:quality.txt';
input ageing$cook @@;
proc ttest;
class ageing;
var instron;

run,
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proc ttest;
class ageing;
var cook;

run,

TTEST PROCEDURE

Variable: INSTRON

AGEING N Mean Std Dev Std Error
A(5) 29 7.23482759 1.32016130 0.24514780
A(20) 29 4.85482759 1.24732176 0.23162184
Variances T DF Prob>T]|

Unequal -7.0568 55.8 0.0001

Equal -7.0568 56.0 0.0000

For HO: Variances are equal, F' =1.12 DF = (28,28) Prob>F'=0.7660

INSTRON A8 AR AN uYadile

TTEST PROCEDURE
Variable: COOK

AGEING N Mean Std Dev Std Error

A(5) 29 35.41379310 3.06497776 0.56915208
A(20) 29 32.06896552 3.32663531 0.61774067
Variances I DF Prob=|T|

Unequal -3.9821 55.6 0.0002

Equal -3.9821 56.0 0.0002

For HO: Variances are equal, F' =1.18 DF = (28,28) Prob>F' = 0.6676

COOK fin uafidusinisgoy@aszninanisinliign
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FANTudaY Alanfuaz (um)
%umuﬁmﬁmwﬁmﬁuﬁf@a (Primal cuts)
-lwameuuu (Chuck) 140
-AUBIUAZIIMEN (Clod-+shank) 90
-dunandiuan (Rib) 230
-duuan (Loin) 250
-Aulu (Filet) 280
-@zlwn (Round) 155

TFudniaunainiunin (Rough cuts)

-Af (Neck) 120
-Twun(Hump) 90
(Fa¥edlfuaiven (Brisket+plate) 115
e (Flank) 140
~UMUA (Hind shank) 110
nazAn (Bone) 2.5
L3ty (Fat) (losiud | loshude) 27,5
18 (Tendon) 70
Lﬁmﬁﬂ (Scrap) 90
N1 26.50
nszen 2

W ety uda 1,200 UG
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