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Abstract

The objective of this study was to investigate the effects of high quality roughage on meat
quality and fatty acids composition in beef cattle. The experiment was divided into 2 experiments,
types and levels of fatty acid in meat. The experiment was conducted as completely randomized
designs (CRD). Nighty six beef sample from Thai-Native cattle (NB), averaging 2 years old, 200-
250 kg body weight (BW); Brahman crossbred cattle (BC), averaging 3 years old, 450 kg BW and
European crossbred cattle (EB), averaging 3 years old, 550-650 kg BW from local fresh food
markets in Nakhon Ratchasima. The results showed that the protein was no different both three
species of beef cattle, whereas the beef from NB had the fat and moisture lower. Beef from BC and
EB were higher fatty acids composition (SFA) than NB, while MUFA of all cattle species with the
BC, EB and NB remained unchanged among the treatments. NB have higher PUFA than EB; no
significant differences were found for the BC. NB and EB were lower n-6 than BC. However, the
highest quantity of fatty acid n-3 was observed in NB. NB found that the proportions of fatty acids
n-6/n-3 in meat lower than the BC and EB respectively.

The results of the effects of high quality roughage on meat quality, chemical composition
and fatty acids profile in beef cattle by using paired t-test, twenty Brahman crossbred cattle divided
with 10 cows in 2 group. The first group received high level concentrate with rice straw, the 2™
group received low level concentrate with fresh grass as roughage. When cattle were fed both two
groups, no significant differences were found for DM, CP and NE, , intakes among groups and also
BW, growth rate, carcass and meat quality. Therefore, cattle were fed the low level concentrate with
fresh grass increased the fatty acids n-3 in Semimembranosus (SM) and decreased the proportion of

fatty acids n-6 / n-3 both Longissimus dorsi (LD) and SM.
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NinlFeuntlasuaazi iU inaves C18:3n-3 uag r-3 fatty acids iin Mol Tod 1Ay 19adn 39
v ] Y v
11nUS U1 V04 1-3 fatty acids MNuAWHUGITIRalidadIuveensa lvaiu n-6/x-3 anasedall
WedAyneanaonaag
v

HIUTLAVUDY Saturated fatty acids (SFA) 18g Polyunsaturated fatty acids (PUFA) UHIIWUI

AAAI0ENUTIdIAYNIADAITUASINY AIUAUNAADIVOI Rule et al. (2002) NYM51fT80NgL
~ w & 4 { g 2 o y

Psunavesnsalviuluiio Taile 1o msniluermsneruniluvan (grass base) 1WfFoueusuns

I 1% 1 { I o & Y 1

T s vuilunan (grain base) W Iaf 1o 1msnerumiuvdniiueeiseauve n-6 fatty acid 14

H 9 ' Y

nasuuas uAsEAUYDI #-3 fatty acids WNNI U1 TNsd 1Ay NI9ana tazdaaiuveansa luiiu
Y 1 ]

n-6/n-3 uanaIed 19 iiod YN 19aDA FIaoANaINUITUNAADIVEY Nuenberg et al., (2005) HNUN

3z Jfimsulaeunilasvuesseay C18:2n-6, n-6 fatty acid, SFA 1z PUFA LAT2AUUDY C18:3n-3 LAy

9

' Y 9
n-3 fatty acids ﬁ]$LW3JﬁuﬂfﬂﬂﬁuEJ?HﬂiIJ‘V]Nﬁﬂﬁlmzﬁﬂﬁjumﬂﬂﬂiﬂqﬂluu n-6/n-3 UUAAAI08193)

@

Hod AN ada (M13190 2.3)

o v A v v X 2

MIIAMIAUDMIT IasmsnNsunavese i snetutazaams o 1risdu lu Taiouy
1 (B 1 %} o 4 - . . ..
nuee higawaneimingn esAdseneumaniiveaiiie (Ash, Protein, Moisture 1ag Lipid) 321 11/
2 v
ﬁmmmwmmtﬁaﬁmﬁaﬂuﬁ’m Tenderness, Texture, Flavour, Juiciness, Chewiness Qg
b

Acceptability upaziinanodadiuvednsa lvaiuluiio Taeswua C18:2n-6 Uag n-6 fatty acid 93 13

o

v 9 ' Y
nlasunilawnszauves C18:3x-3 11ag n-3 fatty acids uummdiu’e)smﬁu&lmﬂmmmnmam@mu

a9

aas Y

WoInTA 1Y n-6/2-3 anasedihisdnyNanAoNAIY Fennmsidadanvesnsa iy n-6/-3

A 1 v A4 Aa ' Y a £
anasilvzdewaliannnudesiinalinaieg ludus Inald



$13714 2.2 Effect of diet on Longissimus muscle sensory characteristic beef cattle

Diet (Kg DM) Sensory characteristic
Reference Tenderness ° Texture® Flavor® Juiciness ° Chewiness *
Roughage Concentrate

2" 7" 14" 2 7 14 2 7 14 2! 7" 14" 2 7 14
Frenchetal.  Ad-libitum 4 4.62 5.02 5.34 3.57 3.68 3.70 3.79 3.94 3.69 4.97 4.27 3.59 3.49 3.27 3.20
(2000) 1 8 4.44 5.43 5.73 3.42 3.69 4.03 3.76 3.97 3.99 4.34 4.54 4.03 3.67 3.21 2.77
6 5 4.25 4.84 5.63 3.41 3.78 3.90 3.74 4.01 3.86 4.53 4.73 4.08 3.88 3.40 2.75

12 2.5 5.10 5.83 5.60 3.77 3.91 3.57 3.83 3.90 3.72 4.20 4.33 4.64 3.43 2.87 3.53

22 - 4.77 5.15 5.65 3.48 3.72 3.67 3.69 3.58 3.80 4.64 4.08 4.97 3.53 3.28 2.95

Frence et al. 18 - 3.5 4.8 5.2 2.9 34 3.6 3.5 3.7 3.8 4.8 4.6 53 4.2 3.5 3.1
(2001) 18 2.5 4.2 4.7 5.6 3.2 33 3.7 3.6 3.5 3.8 5.2 4.6 4.6 3.7 3.5 3.0
18 5 4.5 5.2 5.8 33 3.4 3.7 3.7 3.8 3.8 53 4.3 4.8 3.7 3.2 2.8

6 5 4.0 5.0 5.7 3.1 3.5 3.7 3.8 3.7 3.8 5.2 4.7 5.2 4.0 33 3.0

12 2.5 4.8 4.7 5.7 32 3.5 3.9 3.6 3.9 3.9 4.7 4.7 4.9 3.6 3.6 3.1

- Ad-libitum 4.4 5.2 6.2 33 3.5 3.8 3.7 3.8 3.9 5.2 5.1 5.0 3.9 33 2.7

Moloney et Ad-libitum 6.35 4.57 5.06 5.82 3.26 3.60 3.83 3.87 4.09 4.09 5.43° 4.63" 5.40° 3.71 3.41 3.14

al. (2008) Ad-libitum Ad-libitum 4.18  5.54 5.81 3.26 3.60 3.83 3.81 3.97 3.98 4.94° 4.84° 4.99° 3.94 3.37 3.14

NUIHE): *° UANUUANA NN NADANTZAY (P< 0.05)

¢ Scale 1-8; 1=extremely dry, 8=extremely juicy; ¢ Scale 1-6; 1=not chewy, 6=extremely chewy, ° Scale 1-6; 1=not acceptable ~ 6=extremely acceptable;

" —Time (days)



A15197 2.3 Effect of diet on fatty acid composition of Longissimus muscle in beef cattle

Diet (kg DM) Fatty acids (g /100 g fatty acids)
Reference Roughage Concentrate C18:2n-6 C18:3n-3 SFA PUFA n-6 fatty acids n-3 fatty acids n-6/n-3 ratio
Ad-libitum 4 2.60 0.71° 47.72° 4.14° 2.96 0.91° 3.61°
1 8 2.96 0.72° 48.07° 493" 3.21 0.84° 4.15°
French et al. (2000) 6 5 2.60 0.87" 4571° 453" 3.12 1.13° 2.86°
12 2.5 2.32 1.01°¢ 44.86° 471° 3.04 1.25% 2.47°
22 - 2.11 1.13¢ 42.82° 435° 3.14 136° 233"
Grass — base/ ad-libitum - - 41.7° 9.53° 5.66 2.90° 1.95°
Rule et al. (2002) . . . .
Grain — base/ ad-libitum - - 44.0 5.04 3.92 0.64 6.32
Concentrate base  20.25 % CP/ 4.11 0.34" 43.61 7.47 6.14 0.96" 6.49°
ad-libitum
Nuenberg et al. (2005) . . .
Concentrate/grass base 14.78 % 4.32 1.67 45.55 9.71 6.30 3.25 1.94

CP/ ad-libitum

ab,c,d

HUBIHe) : ¢ UANUUANANNNADANTZAD (P< 0.05)

SFA = Saturated fatty acids; MUFA = Monounsaturated fatty acids; PUFA = Polyunsaturated fatty acids.
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Y '
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11

a J 2 L
131N 3.1 @Qﬂﬂi%ﬂ@ﬂﬂ%ﬂﬂhﬂl@\ﬂﬂ@jﬂ

Treatments
Item SEM Pr>F
NB BC EB
% Moisture 72.84+1.96" 72.78+1.65" 73.98+1.72" 0.182 <0.01
%Protein 22.04+1.09 21.99+0.89 22.37+1.00 0.102 0.26
%Fat 2.34+0.47" 3.8440.57° 3.954+0.75" 0.062 <0.01

Mean+SD

Y |1 ~ i1 ' i1 o z 1
m3@eeInyudreeistudadilsuimues n-6 ga (BC uaz EB) o 1ufon Toanuiilo Tanil
o ! g 2 . .
Tysiuunsnga Iwasenauninilonazanusouuedus 1na (Mori, 2006; Truong ct al., 2009; Massiera
A o j‘ d' A d" Y Y A 1 = 2 A A o
et al,, 2010) o niie Ianunnszuuiaea lasldnguiissediudsr (NB) FaliifSusvesnsa luiy
Y 1
%1ia n-3 g4 WONINTT1891UYD9 Economic Research Service (2009) Uszwiauluilszmanianingdy
1 o a a X I 2 A o a A 2 1 5
wu szmaanigomsn U3 Inaeuauiuilsnaunuazlionsinis s laamuiued 195139
. =2 A = a 3 A (G ' VERY
(Delgado, 2003; Popkin, 2009) #a1aMTealumsnalsnuzi3 e, vasaaengaal danalilonIINg
] Y
meludsnatsaunay Tudogae1giiuan (Givens et al., 2006; Ponnampalam et al., 2006; Scollan et al.,
2006; Noci et al., 2007; Webb and O’Neill, 2008; Fincham et al., 2009; Sinha et al., 2009) tNA1AN1TNYU
Y (=
laves n-3 Tifigane
o 1 9 a Yo As ;& @ a
Department of health (1994) tuz1191415 Inanasaz Idsuemshiifsmavensaluiuia
v o Jo = o a 2 dy dy Li’ Ao 1 Y a
n-3 duiusiuuSuansalvdustia n-6 1ngsu uenvintiiie Ia NB Idadiuvesnsa luiusiia
v o ' 2 g o A aw ' ] o A 9| @
n-6/n-3 Tu3zAVMINI1 BC tag EB Gudluszaunanuive lasanlnguuziniiesnnansoilesiu
manaliaralald (4:1 a4 7.5:1) (Simopoulos, 1998; Kafatos and Codrington, 1999; Fermandes, 2002)
1 1 < o Ao 1 @ g v 9 o dy ' v o J
uaed e lsnawilateniinanemsazaunsalviuluiio uennntliteauemsdivuegiuaioriug

U

Wudimlsznen (Numberg et al., 1998)
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Fatty acid composition Treatments

SEM  Pr>F
(% of total FA) NB BC EB
C12:0 0.25+0.14° 0.46+0.19" 0.48+037°  0.026  <0.01
C14:0 3.97+1.06 3.76+3.20 3.88+0.44 0200 091
C15:0 0.69+0.32° 1.14+0.34° 0.70+0.06°  0.028  <0.01
C16:0 27.93+4.45° 28.05+1.93" 29.9242.30° 0316  0.02
C16:1 2.33+0.40" 0.20+0.10° 0.27+025°  0.029  <0.01
C18:0 25.39+2.99° 26.77+2.64° 26.84+1.63° 0254  0.04
C18:1n9¢ 29.92+3.95 30.94+3.45 30.95+3.30 0365  0.42
C18:2n6t 0.20+0.18" 0.49+0.39° 0.49+0.28"  0.031  <0.01
C18:2n6¢ 4.41+1.41 4.83+1.40 4.59+0.55 0.122 038
C20:1 0.2140.09" 0.09+0.06" 0.1140.09°  0.008  <0.01
C18:3n3 1.32+0.40° 0.08+0.04" 0.21+0.17°  0.026  <0.01
C9,T11 0.28+0.22" 1.06+0.37° 1.1140.06°  0.026  <0.01
T10,C12 0.24+0.11° 0.30+0.14° 0.07+0.06°  0.011  <0.01
C22:0 0.18+0.18 0.20+0.19 0.17+0.26 0.022  0.88
C20:4n6 1.62+0.40° 1.37+0.69° 0.15+0.03°  0.047  <0.01
C20:5n3 1.05+0.50° 0.27+0.20" 0.05+0.02°  0.032  <0.01
SFA' 58.41+3.68" 60.38+4.44" 61.99+3.11° 0386  <0.01
MUFA’ 32.47+4.03 31.23+3.43 31344332 0368  0.32
PUFA’ 9.13+1.65" 8.39+2.12" 6.68+0.53"  0.161  <0.01
total n-3" 2.37+0.67° 0.35+0.17" 0.25+0.17°  0.042  <0.01
tatal n-6’ 6.76+1.46" 8.04+1.99" 6.43+0.51°  0.149  <0.01
PUFA:SFA 0.16+0.03" 0.14+0.04" 0.1140.01°  0.003  <0.01
n-6/n-3 3.10+1.28" 28.57+13.68°  3431+16.40° 1261  <0.01
Mean+SD

ab,c

Mean within row which different superscripts differ (P<0.01); SEM = Standard error of mean

' SFA = Sum of saturated fatty acid from C4:0 — C20:0; > MUFA = Sum of monounsaturated fatty acid

from C14:1 — C22:1;° PUFA = Sum of polyunsaturated fatty acids from C18:2 — C22:6; * Sum of n3 fatty

acids C18:3n-3 — C22:6n-3; * Sum of n6 fatty acids C18:2n-6 — C22:4n-6
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= a 1y ,3 ?,‘, a 9 1
nnmMsanyrtauazlsuansalvaiuludio Tang 3 ¥iia Usznoudis NB, BC 1ag EB WU
¥ a s d o o sl ! o 4 " A sd ,
e la NB H1suaulesidud lviiunaznlesisudnnuiudinga ualsuantosdgud Tusaula
[ @ ?,‘, a 4 ] dy a A o a
HANANAUNY 3 Wil taz 09ndsznauvednia luiuluiie Ia EB uay BC Ni5uansalviiusiia
1 1 (%) a g ?X’J 7 =)
SFA g4n21 NB ludauvesnsa lusiuaiin MUFA lene 3 Uszinniimsdzauvoansa lviiusiia
1 1 %) 1 7 =) g =)
MUFA luuana1anu vagluaiuveansaluiuyiia PUFA i Tailszmnn NB HiSuiamsazauves
) a 1 1 ] 1 % % &’ o
nsa'luiiuwiia PUFA ganit EB ual¥ma luuanaisnunuiiio In BC uaznsa lvsiuilszian PUFA
a 1y &’ s :: 1 i‘ 1 [ < [
¥AUDINITA MU n-6 TuriinIadsznn NB tag EB 1ia1d1n311iie Ia BC udod1a hanaiunui
[ ] a i‘ =\ @ a 9 &’ ~ [
duvoansa luiuriia n-3 1o Ta NB Imsazauvesnsa lviiuria n-3 Tundunilo Tageiige dewa
1 Y] 1 o a &’ = @ J @ 9 &’ B '
podaaIuveanTa lviiuwiia n6/mn3 tiio Ia NB Imsdaaiuvsinia luiiu ne/m3 lunduiio Tadin

BC 11a2 EB auaiail
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=
UNn 4
a Y Jd =) d'
WAV HITHUIUAUNINANBAUNN mﬂ1Jiz:ﬂ'mmwamzﬂmﬂaﬂmaﬂm

Faaruveansaluduliuiteln

4.1 UNN
v 3 ' @ (% U o A v g o & o Y tg = ad A
Ulslmmﬂmmmwmﬁmﬁaﬂﬂlmiwmﬂ Tﬂﬁl"lﬁlmu‘w’agﬁlmu@ﬂmuu%‘wﬂmuauimﬂﬁﬂ u
A T a ° ¥y & ~ o ' v I Vg A o Y A o & da
NAUUINU !,Laxﬂﬂmu’emﬂﬂwgum LlﬁﬁluiﬂﬂﬂqﬂuﬂqﬂlﬂucﬂEJ'E'J?J3Ul!a331ﬂ1iﬂﬁjﬂﬂviﬂluuu1llﬂll
1 Jd 1 @ @ a Y Jq9 ¥ a
HANIENUADFUNTWUDINYHULTUNU Glu'ﬂizmﬁﬁ‘*ri‘ij;mmm"lmJmiimiﬂﬂalﬁﬂiz%wuaﬂmiﬂu
@ 9N ¥ o ' g A Ja 9/ A g [ dy
Vlﬁlmumalﬁ"lﬂ 10 - 15% mﬂﬁﬂﬁauﬂlmmmimﬁuﬂﬂuuyﬁlﬂumn"lﬂmmﬂuwawm UDNITINUITU
k) A v o = Y Yt = Av A v o [ o
NAADINNATUNYINUTAND 53%1ﬂﬂ\1%1\1ﬂ15llw1/]88\11ﬂ11ﬂTiﬁﬂBT'Jﬁlﬂlﬂﬂﬁﬂﬂﬁﬂﬁﬁumﬂﬂﬂiﬂllellllu n-
d‘ 2 Y] (91}/ d' d‘ a 1 4
6/n-3 ‘VIaﬂmi]mmiuﬂﬂﬂmmswaf]"hmuuu ilgﬁT?JTﬁﬂaﬂﬂ'JTllLﬁfl\‘]‘ﬂi]&ﬂﬂiiﬂ@]%ﬂﬂllklyﬂ Tﬂf]
an o 1 o ¥ 9! A ~ Y o =9
jﬁﬂ1§ﬂﬂﬁﬂﬁ3uﬂlﬂﬂﬂ§ﬂ1muu n-6/n-3 1!1!1/]TllﬂjﬂEJﬂTﬁLW?JTJ3111'&!@1‘”15“EJT]J‘IWﬂ‘]JTﬂl”ﬂGUuLLagaﬂ
) . o & = aow Y Ao 1 9y A
Y3u1meIm1sduas (Simopoulos, 2001, 2002 ; Wolfram, 2003) aariu ludny13de luasealivefaiuieg
{ % =Y 1 a =) a = i‘ U
ﬁﬂBTLﬁﬂ’JﬂU3%ﬂ151ﬁ)@1ﬁ15@]@ﬂ53ﬁV]ﬁﬂ1Wﬁ]§ﬂJm‘UTﬁ AUNINIUD AUNTWEIN LASTISAVUDINTA

% i‘
TwaiuluiioIa

4.2 YagszasnveansIvg
A = 9 a1 a a a a &’
1. ernyIHaveImslyemisneugunmaaelssansmmsgaula  auawiienay
¢ o &
paAsznoumuniveuiseIn

d' = 9 s Y] [l o g
2. L‘Wﬂﬁﬂ‘]slWmellﬂﬂﬂ”lii‘]fﬂﬁ’i”liﬁfﬂﬂﬂmﬂ”lwﬂ@]i’]ﬁﬂﬁ’ﬁﬁ]i’]ﬂﬂiﬂllslllluclumﬂjﬂ

J ad
4.3 Qﬂﬂim!!ﬁgiﬁﬂﬁ

Y
o Y]

ys & o 2 O o o a
4.1.1. 15 Tae (Wugus N u-iuiee) 9119w 20 69 01glszua 2 1 dmidinilszunw
a [ @ dy @ = = %‘ ya
337+54 Alaniu laglannalgniaeslagtsluneni@e aziilinuaasanal
1 Y H
4.1.2. quaanaans 13 2 ngumsnaasslidnuIa naznSeuienninnuuanalsvenunae

4
Tﬂﬂl% Pair t-test A41
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T1 119971 uazewnsvu s — 6 nlansu/Tu (8111594 14% CP, High Concentrate
with Rice Straw; HCRS)

T2 MWnahaauazewistu 3 -4 dlaniu/u maudlesinses (Pennisetum
purpureum x Pennisetum americanum) 818 35 - 45 o}y ﬁ'ﬂ@,ﬂaluvh%uuwﬁw 810
malu Ia?lt:fﬁu 13 a0 1MIT VY 14% CP, Low Concentrate with Fresh Grass;

LCFG)

< a d v 1
4.1.3. manudoya uazinizia0619
[ 3 1 Y] ?,‘, 1 o
talavonidlu 2 nguauurumsnaaswdl 1o 1msiuay 2 A59 MUNqUNARDY IAgIUI
QU g Qv QU
1nANNdRInITnaIn ez Tilsauvealaiio (NRC, 1996) szoznarlunsiSudiveslanaans
Y] 4 @ (91}/ o d" [ o = 1< 9
Uszum 2 dlam namnuuiims@eslanaasallszuna 100 7 Tagiinistiunnuazinudeya
1 (% dgl
A9 Al
= 9 a A a a
1. MIAnyIAUlszansammsnsgay 1a (Performance)
Y
- WMUNAD
o < = %‘ Y] 1 1 I~ @ 3}/ = U @ (d’
mmssaaziunniminTauaazngunaasuilugead 3 A59 A neunaasy diamn 3
HATUAINITNAADY 1AgDADINITNOUFIDE191108 16 321249
a v
- msnuld
v =KX 9 AAa R a3 % 1 1 a v Aa < o Y] 4
Tunndeyalsmaeninsiou swdanudledoIneunutasnaanuiused dilam
g’z < v Aa 1 [ [ < 1] 1 ' a 1 [
az 1 A39 101 2 TuAeaenu laoguiNuAI081901MITHAAZ FA (DIMITTUNGUAIVAY, DIMITTUNGL
A o A P s = . .
nAaed uaremsveny) e llimsziesddsenounamil (Proximate analysis) (AOAC, 1990)
1A Detergent analysis (Goering and Van Soest, 1970)
- ANTTONINAITHAN

Y H ] Y A o
oa31M 5193 AD 1A (Average daily gain, ADG) = iWtind Ay (A lansy)

NUIUIY

Energy/Gain = Energy Intake/Body weight

2. miﬁﬂmﬁmﬂmmwmﬂ (Carcass quality)
A @ [ < L= %‘ v AAaa . . A
WensUszezna1szua 100 7 MM sTILazdUNNIMUNLFIN (live weight) NH1UN1TOA
v s
o1 sNdI98191l00 16 91109 WawIniuh IannngumsnaassgudiailmIuIsMsaUaInNg
1 1 1 v 4 o v Cd 1 1 ?‘)‘ v e
Tﬂaqummqumsmamaz 497 Lﬁi’]‘ﬂ1ﬂ1§3ﬂllﬂ$ﬂuﬁﬂﬂmﬂ1wG]ﬂﬂ@]Nﬂ "l,ﬁ'!,m HINUNFINNAIIN
Y
MsFunaz aadiuiaziinedeiznielusonniviua Dressing percentage, Loin eye area, Back fat

thickness, Firmness ta1& Color
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- 4 . 9 s 3 o & o 1 A a

- 110515 uABIN (Dressing percentage) Yoy atosiFudan 1(Judru ¥Hananuyy
S o g 3 o & v & oA W v a =
wenua mnziminanmihihmingaveuiiouas lugdu ou Wida nizqn li'lduensieazideaia
=Y dy Y] A <3 9 =K o dsl [NY] o %’ o
Ysurantiouns ludu nszgnuiedu doyadeiunlsuiniuediuszAuveINIT52He1100N11NA)

v o 1 1 -~ A A A @ Il ° < 3 4
dadvazdanoudl tazlIuaemsnIemIuITgous luedvizgese1mis mamudamloduasin

awnsomuin ldnngas

Y Y
Dressing percentage = (H1HUNFINTA — 3% VOIUINUNGINTA) x 100

2 v Axa
HINUNUFIN

A P-4 ¥ o <
1niv Lﬂ@il%uﬂ“ﬁ1ﬂ = UIHUNBINYU x 100

90’ v AAaAa
HINUDUFIN

- msdannuruves ludufuann (Fat thickness) 152 n319F 1590 12 182 13 21 99 % V09
ANUEMINAMIpFUIINTEANFUNAL tazAImINAUAITULEnYed luil Tadae nefitles
a A g Y v 1 i‘ o . . g
- mylsziiudueailouas 15A10819INIHOTUNDN (Longissimus muscle) taziiloas Tnn
. @ ] i‘ @ A ~ J < 9}4‘ a
(Semimembranosus) Tagareg1uiioannnglasai 12 Talu vacuum package tnu'l3ngaivigii o — 4
% 1 g { Qv QU 1 4 o v 1
paryaiTod Tasaziamdveuilon 14 U wasah Weasua1i1@AI961998n1n vacuum package
Qy 91::' a9 = 3‘/ o ] = ,i’ 9 A . .
naAngungitesuu 60 wiii miniwilliaAmidvewuilodein3es Minolta colorimeter (CR-300
v 1A Li’ @ 1 o T o =R ' A A I
MINOLTA, Japan) Iagaam@uediilod19e19 3 duiud dJunnaunae L* | a*uag b* laghal L* 1iu
1 1 Y f;. == %} Ty =K A2 [ =S 1 1
AAWEIN A1 L duaaenidduna) uadial L garnieds deounou lUn1edunn diua a* uay
¥ 2 { & . ¢ o g ' S 3
b* Inudluvinuazay Taeh at+ Wuduas Aguailumm uaz a- Hludv a b+ Wuimdes Tinule
< ¢ 2 a A
Wugudtazmihituiieiuay (Madron et al., 2002)
Y kA
- M3IANIUAIAT (Firmness) N137AA1UAIAINI oAU UV UHodUnaziHoa: Tnnvuoa
Y )
1o 1n TaelHaTe4 Texture analyzer
a 4 4 =\ Lg ay v 9
- MRl TENOUMIALUBULD (MNATNT TUKRIUD 3.3)
a d U o ]
- N195UATIL YA Thiobarbituric acid reactive substances analysis (TBA-RS) Tagn15HI9n 10814
2 . 2 ; v .

Yo uUodUUDN (Longissimus muscle) taztioas 1Wn (Semimembranosus) Muandl 10 n5u 1dlalula
y 1 v 3 < o . ¥ o a
U 5207011 U 70 ¥a. 11915 homogenize 15 U1 Lazd19raoAn81INAY 30 ¥a. aglu flask 1Ay
4M HCI 2.5 4@. 13 antifoaming 1-2 Hoa tazii1ldaduldivaedszana so wa. udrviinistnla

H v 4 v ' A
#1592a10NNAUNT 5 Wa. (11aea blank 1H1NAUUNUENTAZA10AI0E19 5 Ua.) 1A TBA solution 5 1/a.
o Y o a £ Y 3 0 [ A ~ Y
11 11@0Tu water bath 100 °C w1u 35 Wi Neldmdu vaziirlddaainisganduudeii 538 nm Aae
1 ' Y
GELE spectrophotometer f11 TBA INVAUY 7.843 N5 oxidation 9NN VYT malonaldehyde

(MDA mg/kg muscle)
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A1FAIUIAUAT TBA number

malonaldehyde (MDA mg/kg muscle)

7.8 x OD

a J a a Jd o A . .
-Ms ATzl unaneadmeIoa N151ATIZHITNINITUOY Rowe, Macedo, Visentainer,
Y kA

Souza and Matsushita (1999) Waduuen (Longissimus muscle) uaziiioaz Inn (Semimembranosus) V&

wnanaysuia lviiudiea1s chloroform-methanol tazanalSuansiaamaasoansnainlalyl

=S o Q'J % ' dy 3 dy d’

Tdsau Tagyhmswenieds latlodunen (Longissimus muscle) Uagiilods 1NN (Semimembranosus) N

uaazioea 505N laadlu round bottom flask 1@ U chloroform-methanol-isopropanal (90:5:5v/v/v)

A A T @ ] o ] o o I
31103 20 WA 18N 60% KOH 151105 5 a. (1 va.aed10819 1 n5) wen 1¥idnu 13 reflux 1@y
o o < { a o U @ [l [ . a
na1 1 51 1ue hundddiduasiguugiives uazinisatearedisldaslu separating funnel 1A
a a 3 4 A V9 Y Y o & ~ <
hexane U31105 100 wa. uaz@ninaudsuias 25 wa. uazwar ldinwduna 15 w1n wmums
Y v Y
HYNBUUDY hexane BEJN%@H]H@W%BQ%H‘UU HINE1TALAY hexane 1a erlenmeyer Flask naziinsl
amsun 12.5 wa. Mlnudedems dry #20 N, udniha1saaunuian1asa1oaae internal standard
2 ! o a Jd Aa

31195 1 wa. gaasld vial ¥l Ams1gvd S umneaanosoanie gas chromatography (Hewlett

Packard, HP 6890 series GC system)

a 4 o an v 9
- ﬂTi?Lﬂi1$Wﬂ5ﬂ1‘lﬂJH (@]”IiJ'J‘ﬁﬂTiiuﬂ'JsUﬂ 3.3)

4.4 wamimamuaz"imm‘iwamsmam

d a v o
mﬂﬂsg:nemnamﬁg!azmﬁﬂszmuﬁ1wmammeae11115%’ua1!§%5ﬂuazmmsmm

U

' '
=} [ =2

X ¢ 1 Yo 9J o 4 A A 1 A
Iﬂ!u@ﬂﬂﬁ@ﬂﬂquﬂTi‘ﬂﬂﬂ@ﬂﬂgqﬂiﬂ'E]TW153]1!@7“5i]g']J‘V]NﬂmﬂTWTQTﬂ%ugﬂlﬁﬂﬂuﬂu UIN|
[ Y A [

9 U (% = A 1 T @ v A T @ Y A " @
"l,mm AYUVANAUNIND 93.91% Tdsaulinuminy 14.63% "I,GUEJUEJﬂ”Im”Iﬂ‘LI 4.07% DU UNINU

Q

7.00% 188 1ol AUNIAY 17.13% NDF HAUNINY 42.59% ADF UAUNINU 26.33% ADL A UNINU
10.95% NDIN A8 1.09% ADIN BAMNINY 0.89% 1Az IasU0IMITHOIUFINI0 2 uriag laun
1 - o o o w [
ez naaa wun vapaeiinleddud ldsAuuag lviiu (10.07% taz 1.78% audey) gana
o w ' Jd o 4 ° 1 H
19917 (4.00% 1ag 0.81% auaiav) ua nlesigudid, wele, ADF uaz ADL #1031 ¥19417 (9135190
4.1)

A o 1 4 = Y 0o < o 1 A
Wermeenlszneumunlve01IsTud 13931 uay IMIHEI MNAIUIUNIA LU

Y
g00 1ANIMUA (Total digestible nutrient, TDN ), ATWAI91UN156008 14 (DE,) AU ANNITYO I

NRC (2001) waeau 145z Towii 14 (ME) nag Arndeaugns (NE,, NE) a1uduni1sved

m>

Y

9
NRC (1996) WuN ﬂ11ﬂ“]5u$‘11’t)\‘]ﬂ1ﬁﬂ@ﬂqﬁ}ﬂﬂﬁuﬂﬂlﬂiﬂ1ﬁﬁeﬁu UAWNINY 60.23% Wﬁ\i\ﬂuﬂﬁﬁl’ﬂﬂqﬂ

1 v U

1 o o 1 Y @ a
UAUMIAY 2.79 Mcal/kgDM d@runasaiulgalse Tomi 1a Iaun1ny 2.74 Mcal/kgDM 1Az WaIIUEND

Y 9
NANNIAY 1.44 1182 0.86 Mcal/kgDM AINa1AD Honnila1 Invuzveinisdes lananuavesrhatn
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1 [ @ 1 1 [ 1 [ 4 1
NAUNIAY 46.14% WAINUMTE00 IANAUNIAY 2.03 Mcal/kgDM daunasaulddse Towi 1 fian
M0 2.03 Mcal/kgDM HAgWAINUGNTNDNSMTITNLazNoM I A Ta UAuNny 0.77 uag

v
0.23 Mcal/kgDM 8¢ A1 10Uz 9In15600 IaNIMuAv0Ina1aa HAUNINY 55.05% WANIUNITEDY

YA 0 [ Y 1 [ 9 SN YA 1T W Y]

1@%a UMY 2.55 Mcal/kgDM aaunasnulFilse Towii 18 TA1NIAY 2.08 Mcal/kgDM 1AL WA

gNBeMIMssInLaziNon sy Ia TAUNINY 1.23 1ag 0.66 Mcal/kgDM (A15199 4.1)

A J = A ' 1% 9J o a3
MN1319N 4.1 mmJ53ﬂa‘umammmzmiﬂizmumwamummmmiwamagﬂ (14% CP) Llaz01113

11U (% of DM)

14%CP vhadn nanan
Dry matter 93.91 92.31 12.50
Ash 7.00 10.85 12.40
Crude protein 14.63 4.00 10.07
Ether extract 4.07 0.81 1.78
Crude fiber 17.13 39.79 36.04
Neutral detergent fiber 42.59 76.31 64.42
Neutral detergent insoluble N 1.09 0.51 0.32
Acid detergent fiber 26.33 52.34 34.83
Acid detergent insoluble N 0.89 0.41 0.35
Acid detergent lignin 10.95 6.34 2.62
TDN, (%)' 60.23 46.14 55.05
DE,, (Mcal/kg)’ 2.79 2.03 2.51
ME, (Mcal/kg)’ 2.74 2.03 2.08
NE, (Mcal/kg)* 1.44 0.77 1.23
NE, (Mcal/kg)’ 0.86 0.23 0.66

'Total digestible nutrients, TDN,, (%) = tdNFC + tdCP + (tdFA x 2.25) + tdNDF — 7 (NRC, 2001); 2Digestible energy,
DE, (Mcal/kg) = [(tdNFC/100)x4.2]+[(tdNDF/100) x 4.2]+[(tdCP/100) x 5.6]+{(FA/100) x 9.4] —0.3; *Metabolisable
energy, ME = 0.82 x DE (NRC, 1996); *Net energy for maintenance, Ne = 1.37ME — 0.138ME2 + 0.0105ME3 — 1.12

(NRC, 1996); *Net energy for growth, Neg = 1.42ME - 0.174ME2 + 0.0122ME3 — 1.65 (NRC, 1996)
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a J = a 1 o Y o
MN1319N 4.2 mmJsxﬂmmNmzumemiﬂizmumwawmmmmmsmuﬁm%gﬂ (14% CP) 1a¥ 01113

ny1y

N3A 1YY (% of total FA) 14%CP nanaa et
C8:0 0.74 ND ND
C10:0 1.14 ND ND
C12:0 17.96 1.42 ND
C14:0 6.38 0.74 1.28
C16:0 17.85 19.66 47.49
C18:0 2.71 3.18 8.57
C18:1n9¢ 31.90 6.55 16.76
C18:2n6¢ 20.33 19.03 19.88
C20:0 0.00 0.54 0.00
C18:3n3 0.35 48.89 6.03
C18:3n6 0.66 ND ND
SFA' 46.77 25.53 57.34
MUFA’ 31.90 6.55 16.76
PUFA’ 21.34 67.92 25.91
total n3" 0.35 48.89 6.03
total n6’ 20.99 19.03 19.88
PUFA:SFA 0.46 2.66 0.45
n6/n3 60.01 0.39 3.30

"SFA = Sum of saturated fatty acid from C4:0 — C20:0

> MUFA = Sum of monounsaturated fatty acid from C14:1 — C22:1
* PUFA = Sum of polyunsaturated fatty acids from C18:2 — C22:6
* Sum of n6 fatty acids C18:2n-6 — C22:4n-6

* Sum of n3 fatty acids C18:3n-3 — C22:6n-3

s o ~Aq Y o ~ ' v
mﬂ‘ﬂixﬂa‘uGuaﬂﬂiﬂ"lﬂllluclummivﬂﬂumsmﬂamuﬁmmmﬁw 4.2 WU DIHITVU
o A 9 = J v v 1 dy A 1w
duFegii 15 lumsnaassliosnszneuvesnsa luiiuaanelalil €12:0 TAUMIAY 17.96% of total

fatty acids C14:0 NANUNINY 6.38% of total fatty acids C16:0 NAUNINY 17.85% of total fatty acids C18:0
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UAUNINY 2.71% of total fatty acids C18:1n9 HAUNINY 31.90% C18:2n6 HAUNINY 20.33% of total
fatty acids 112 C18:3n3 UAUNINY 0.35% of total fatty acids f?m%’%Uﬁﬁwﬁﬂﬁiﬁumimamwudﬁ
oar1lsznevveensa lusugsde lliinga lviiuc12:0 TR 1.42% of total fatty acids C14:0 T
NN 0.74% of total fatty acids C16:0 UAUNINY 19.66% of total fatty acids C18:1n9 UAUNINY 6.55%
of total fatty acids C18:2n6 UAUNINY 19.63% of total fatty acids C18:3n3 UAUNINY 48.89% of total
fatty acids ¥at A1 umnaaesdeamlsznouvesnsa lufussde 1l nalusiu c14:0 ey
1.28%of total fatty acids C16:0 HAUNINU 47.49% of total fatty acids C18:2n6 NANUNINY 19.88% of total

fatty acids C18:3n3 UAUNINY 6.03% of total fatty acids

UszanEmmmsindadvlasazilSnamstuldvesiaiie
?:} o @ a a ¥ d o ¥ 1 1
Wminaazmssaay laveslaiiognuauns vy x Wulos Tungu HCRS tazngy
{ 1 %,‘ YY) 1 1 { " W
LCFG sanaad 13 1ua1319% 4.3 wuamimindgrve91anaumsnaaealanundgming 337.22 uag
=) % o u 2)‘ L% U % 1 : 1 (% =) 7
338.30 A laNTUMINAIAY UINUAAIUDI IANAINITNAADY UAURDUNINY 414.44 1AL 406.30 N lANTL
adey aaumasyau Tagoiuues lalinumdeminy 1.10 uaz 0.97 0 laniu/Au MWEIAY 39910
MINABBINUI uAnANNUEN liTiisd1ngnedna
=Y a 9 &’ 1 (Y] 1 [} d' = 1 1 1
YSuansnuldueslaiieasdine TuiionSououszvatangunaaes ngu HCRS 1az

H Y 9
LCFG uana 13 lumsien 4.3 wunfSuamsiuldvesiaguitansuavesnsdesngunisnaans

uanarnuede lilhisdngmeada uanun Buamsnuldvesinguisvesonsdulunguves

HCRS g4n71 LCFG pgniiioddynieada (p<0.05) U5ummsinldveslilsdunauadodine fu

9

=1 Yo =\ =1 1 1 1 S 1 d' 1 [
1001157 1a 15 uilenfisuiiouse niangu HCRS uaz ngu LCFG UAundeomny 1,118.85 uay
[ [ 19 o w ' [ [ 1 [] v o w an 1 [] < 1 a
1,113.01n5uA0 U@ IaY Fauanannueds ifivedagneana uasgn lsnammua msnuld
vo4115a1uv0991115MeU 1 UNgY LCFG UA1g9n1ngy HCRS 08 iisdAynada (P<0.05) tag
a Y = Y ' s 1 1 1 A o o @ aa
nsnuldvesTdsAuvesermisdulungu HCRS fiA1geni1ingu LCFG od19lived1agynieada

9
(P<0.05) USuamsnuldueslviiunsnua wunlunguues HCRS gani1 LCFG pgniiiodngni

9 1

ana (P<0.05) agnguues HCRS Hufsummsnuld luiuvese1wisdugenil LCFG uawn1 HCRS

v 4
HSwanisnuld lvdiuvesemisverudinal LCFG eg1eliiioddyn1eada (P<0.05) uonaini

a v

] 9
‘IJﬁll1ﬂ!ﬂ13ﬂuvl@9]}‘11’ENWﬁ\‘N1uﬁjﬂﬁﬂ@ﬁ3ﬁ@3ulﬁ@&ﬂ%ﬂﬂlﬁEl‘U‘V]\iﬁ’t]\iﬂQiJﬂﬁ“Vlﬂa@\‘] WU NQu HCRS

v
= 1

Psmamsnuldvesndsnugnionemsduilnld5uigendi LCFG uaz Ysuansauldves

v aa

v a o 1 ] v o 1 ] 1< 1
NAINUFGNTIINDIHITHIIUAINI LCFG pg 1N Wad1ANINED (P<0.05) LL@]@EJNlliﬂ@]”Ill‘WU’N I

9

Y
o v

Y
‘leiﬁﬂﬂﬂqmﬂﬁ‘ﬂﬂﬂi’]\illﬁjﬁjﬂ%lﬂmﬂﬁﬂullﬁjﬂJBQWﬂQﬂuﬁ‘ﬂﬁ‘VNﬁiJﬂ Lmﬂ@]”l\iﬂ‘l!i’]ﬂ%illllﬁuﬂﬁ”lﬂigﬂ”lﬂ

L)

an

ann



d‘ = a A a a a 9 tg
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Treatments

Item Pr>T
HCRS LCFG

Initial body weight, kg 337.22+67.85 338.30+42.38 0.967
Final body weight, kg 414.44+64.91 406.30+41.18 0.745
Average daily gain, kg/d 1.10+0.31 0.97+0.20 0.274
Energy gain 5.06+1.59 4.33+1.03 0.250
Feed : Gain ratio 0.14+0.04 0.15+0.05 0.806
Dry matter intake, kg/d
Concentrate 4.91+1.47° 3.65+0.02" 0.015
Roughage 5.25+1.14 5.75+0.56 0.235
Total 10.16+1.48 9.40+0.57 0.151
Crude protein intake , g/d
Concentrate 718.62+215.13° 534.06+3.35" 0.015
Roughage 400.23+208.39" 578.96+56.82" 0.018
Total 1,118.85+70.23 1,113.01+57.07 0.844
Ether extract intake, g/d
Concentrate 19.99i5.98b 14.86+0.09" 0.015
Roughage 7.2943.46° 10.23+1.00" 0.020
Total 27.28+3.03" 25.09+1.01° 0.045
NE, intake, Mcal/d
Concentrate 4.22+1.26" 3.14+0.02° 0.015
Roughage 2.56+1.44° 3.79+0.37° 0.017
Total 6.78+0.44 6.93+0.37 0.429
Mean+SD,

*® Mean within row which different superscripts differ (P<0.05)
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dy a 1A tg * * * Y Lg [
wonNNUMIUsziiumaveuionad (L', a, b) ¥9Ina o duuen (Longissimus dorsi, LD)
H 1 { g [ 1
wazas INn (Semimembranosus, SM) uaad 1311135199 4.4 Wy emsn Iaile 1dsuaanalins

a 1 X 1 o ] 1A v o w aa 1 ¥ S o .
ﬂizzuum%mmmmmumﬂmﬂﬂuafmllilﬁuaﬁmﬂmnﬁm ?’nﬂTSQﬂJL%8H1ﬂ1ﬂﬂ15lﬂU§ﬂBT (% Drip

]
1 =

Y i‘ [ ~ 1 Yo a
loss) voandwiiieduneon uaz dz Iwn uaa13lumsnei 4.4 nunlunquin 185ue1m1s LCFG fian
%’ g a’l a 1 1 y [ ) LY o v an
msgdei lunduiionsaesriingandingui 1850115 HCRS ad1iiisd1Ayn1edda (P<0.05)
A A = ¥ S o Y X o o v Y X
TasliANRAEN1TgYIAeN1INTNUTIBIVEINAHDTUUON 6.89 11T 5.64 AIUTIAD NAWIUD
o w 1 < 1 3 o
azInn 8.95 wag 8.11 Mwd 1Ay ed19lsNa AN sgadoininnisil§981m13 (% Boiling loss,

z o 4 I { 1 4 !93‘1 1
%Thawing loss, %Grill loss) voandmioduuen waz az Iwn e laSuennsiuanannunsdeangy
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1 1 (% v 2 o o W aa A kY gﬂ)%’ Y A o Y I o Y A
W‘U’NLLGIﬂ@INﬂu’EJEINlliJiJuEIﬁWﬂﬂJuﬂNﬁﬂﬂ mamﬁuimmuu,uaqum"li"lﬂﬂmammm@mrmﬂmaa
1 19 o Y ,i’ 1A = ,i’ o J Y = ' 3 1 &' o o
mgmuawﬂmuauumamu’emﬂﬁmmquamwmmsgumqqmuummﬁmmqmﬂuaz"lwu
Y Y tg o Y a 9 =R ! 4” ' %} ! Li’ A o 1 = %’
mu“lmmmua%z‘nﬂwmﬂmmgamuuwummnua‘wu”lslmuméummﬁqﬂgmammﬂmiﬂgﬂ

9 Y =Y v A [ v Jda @ v = %’
91419 Ueda et al. (2007) Vlﬂi181\‘]1141331‘1J51J1ﬂ!6119\1h15l1111mﬂ’JHJﬁiJW“L!‘ﬁL“D'\m°]Jﬂ‘1Jﬂ1ﬂT§giUuLﬁEJu1‘ﬂ1ﬂ
= 1 1 o Yy Y =R 1 ,i’ 3‘; 1 3‘; v A ad 19y
ﬂTﬁ‘IJ?Q@WﬁWﬁ%\‘lﬂ’NiﬂﬂJﬂ1‘1]57]11?11!?]’313Jgﬁﬂ’]1m@uu@i@ﬂi’)hﬂiﬁlx‘lhiﬁ“ﬁ1ﬁﬂi?ﬂﬂgﬂ’)ﬁluﬁz
kS d'dy ] A o Y dy I Y o A Y
uammuu“lmmz‘nmmm“luﬂm%zmwaaaum“lwmimmu,ﬂu”lﬂ”lmm AUNTSINNDUISNAULUN

% 1 1 o o a U H . . % 4
T lusgnnaamerdainlmnanmsis udldfiarelva (salivation) (Foaisan, 2529)
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Treatments

Item Pr>T
HCRS LCFG

Live weight (kg) 429.00+76.75 399.75+48.58 0.543
Hot carcass weight (kg) 234.15+38.58 213.28+22.73 0.387
Dressing (%) 53.03+1.04 51.8340.99 0.146
12" rib fat 0.55+0.36 0.51+0.35 0.893
pH 45 min
LD 6.24+0.20 6.43+0.07 0.132
SM 6.73+0.23 6.60+0.34 0.531
pH 24 hr
LD 5.59+0.08 5.53+0.12 0.460
SM 5.91+0.29 5.7240.03 0.248
Color trait
Lightness, L*
LD 42.41+2.86 44.09+11.81 0.792
SM 44.00+1.92 41.23+3.09 0.719
Redness, a*
LD 7.16+1.03 7.76+2.65 0.687
SM 7.10+1.40 8.25+1.86 0.317
Yellowness, b*
LD 4.60+1.86 7.90+2.87 0.102
SM 6.13+1.48 5.61+1.92 0.685

Mean+SD
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Treatments

Item Pr>T
HCRS LCFG

Water-holding capacity
Drip loss, %
LD 5.64+0.55 6.8910.30 0.007
SM 7.1140.82 8.9510.16 0.005
Boiling loss, %
LD 32.79+0.22 32.5440.32 0.259
SM 33.461+0.72 33.8240.40 0.419
Thawing loss, %
LD 4.41+0.09 4.3740.38 0.863
SM 5.691+0.48 5.57+0.22 0.646
Grilling loss, %
LD 31.85+0.29 31.80+0.26 0.778
SM 34.2240.80 33.914+0.42 0.517
‘Warner-Bratzler shear force (N)
LD 5.75+1.39 4.43+0.39 0.117
SM 3.58+0.30 3.561+0.36 0.935
TBARS (mg)
Day 0
LD 0.37+0.05" 0.22+0.07" 0.012
SM 0.55+0.03" 0.47+0.04" 0.014
Day 6
LD 0.43+0.04° 0.25+0.05° <0.01
SM 0.66+0.08° 0.52+0.06" 0.033

*® Mean within row which different superscripts differ (P<0.05)

Mean+SD

v v . g 7
NIIAANUAIATY  (Firmness) ﬂl@ﬂﬂéﬁllm@ﬁuu@ﬂ (Longissimus dorsi, LD) wazae Inn

. A ' ~ i‘ Yo J Y a 1
(Semimembranosus, SM) Llﬁﬂﬂhl’ﬂu@nﬁﬂﬂ 4.4 NUN m‘ms‘nTmuallmumwa“lwmiﬂsxmummm

Asuanaen U luliie

TAUYNNTD

a U g 2 T v a QU
f mmmmmmmmmﬁuagﬂmummm”f

J

daiony
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yilavesndunile ﬂ‘%mmmm”lmﬁuﬁmiﬂatﬂmf‘faﬂmﬂﬁauuﬂaqmqmﬁ“luﬂéﬁmf‘faﬁwfmwﬁq
mﬁm'maxnﬂmaﬂumﬁﬁurif@mmﬂmm;é@ﬁwaTﬂ&miwimﬁaﬁuv‘i’ﬁmauﬁacﬁ"iqdwa@iammm
Sulsgmuveiiogae (Bennion, 1995) d115UAISIAAMDY (Shear force) o funlnd e du
uaﬂuazﬂﬁmgﬁaﬁxTwmmﬂ@hqﬁuasiw”laﬁﬁ’aﬁﬁ’nmnaﬁa suiileannnszavves lufuunsn
waﬁiammgiummﬁmﬁm%’aaaz 5-10 iy u'aﬂmﬂﬁy“mﬂu@ﬂ%wamq%umqumm'w (Tommy et

al., 1993)

,i’ A Li’ Yo 9 = J v 9 '
auamanveaiieo Tale Taie lasuemsdulsmagesaununedin (HCRS) wagnqums
{ ] =Y 'o 1 @ I 1 1 [
naansi lasuemstulSunamiununahaailunvaiuesemsne1y (LCFG) apA1 TBAR 109
9y &' ~ T [ 1 A 1 Y]
nauiieTa taaalua1sen 4.4 wuna1 TBAR Menad91n15ai1 (Day 0) waziiloriu 11l 6 u (Day 6)
1 U 1 L% (] v an g ?X’J a v
nanuuanannueselisddyneanavesna o Tansaesriia  (P<0.05)  FI0INT 10UV
] [ &’ d' Yo Y = :, 1 i‘
Descalzo et al. (2005) WUA1 TBAR veuile Iaf lasuemsnenlszianvahaa ladiniuileln
1 y i‘ o . I 1
TunquinTaniie Id5vemsduiSunags  Fauilulldnlunahaasznen'lidae  alpha-tocopherol

uaz Iniua1ee danaliiian TBAR f1n

d | &'
aanlszneumauniiveuiialn
[ d' Yo = [ d' o
1InMInaaeIngaui 1a5ue1ms HCRS tag LCFG lilinagemsulasunilasesndsgnouni
=\ 9y tg tg [ Li’ d’ 1
MuvBINa N eV oduasiioas Inn (P>0.05, 15199 4.5) Johnson et al. (2003) 518911431
< o = Li' 3 ] g’/
Taen lesntlszneumaniiveaile Hluwaunaugaves Inyug TaomwiglSnumasaunivue
[ g’/ d' v A =1 1 o Lg v J o ?,‘, Y o Yo
Tueirsuaz S uandsnuniuandainu azinadonsazay lvduluilodad auiudidaslasy
@ 1 1 ] [ [ o o dy ~ 1 1 @ [ 1 < Ao
waanu hinanaesudarnaaessnlsznovvedlviiulubion luuanaradu uaedrelsnaiuauise
o g 1 1 =Y =)
Y4 Marques et al. (2006) ¥1n15@n 1 IUAR MO A Y Longissimus dosi WUIUT1n13Au Tave
(91}/ [ = S < o g v o ¥ = 4
Tdsaunamua InanedSualosidud Ilsdulwilodailszana 20% FafSuraensznounia
~ g [ o’dg! [ Y] 4 A o Yo [ Y] 9
wiiluilodaivuegiu sedlsznounieInsuzidadlasy, snvagmaiugnssy uaz Taseairanig
a (Y] 4 ¥ ?x’; L4 1 =Y a ?x‘a (91}/ 1
d3352Invesdad FalunmsnaassasitinunSuansiuldves Insuznavuavesnaesngus

9 a

1 o ] A o a K [ Y 4 = g o ?1’1
‘Vlﬂaﬂx‘]!,!@]ﬂﬁ1ﬂﬂu@81\1l13J3Ju3Jﬁ1ﬂﬂJT]1\1ﬁﬂ@] wawalvesndszneunmuniiveuladniniaes
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g 1 % 1 1 *% an %
na e uananueg e lulsdngmieadarwfony
d U ng
panilsznouvesnsalviiuveuiteln
¢ by v £ & ~ .. .
pendsznovvueensalydulundiuiiio Tansaoriia Longgisimus dorsi (LD) 1A%
Semimembranosus (SM) 10 185U 1M1sNuanANAUADINGUNIITNAADY (HCRS 1A LCFG) udadlu

o

M350 4.6 uag 4.7 Ysuaveansa luiuatia PUFA Tu LD uaz SM uanannueds lutivedagmia



26

)]

06 We'lasueishuanaeiudoIngunsNaAaed 11899 1nT 15110904 total n-6 §In31 total n-3
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I a { a { 1 a 1 Aa
93 C18:2n6 1Y U¥UAVYDI PUFA NNSuaganga tazwuSuiaved n-6 PUFA uaazsiia lu
kA v
nawiilodau LD uag SM uanaanuess lifivednynieana lungui 185001415 LCFA eunsa
A a 9 A A ~ Y VoA Yo
mu3una total n-3 Tunddiedau SM enfSoufiounungui 1d5Ue1115 HCRS (1.15 1ag 0.45
o w 9 1 A v o w A aa ~ 4 =\
audiay) ldedlivedinnoimieana (P<0.01; 15197 4.7) esndlsznouna Inyuz luemisla
o & I i 1 { g . . .
lusiudszananiussadsenevdszuna 1 - 4% Faludiuiidlu PUFA Ysznevl1@ae linoleic acid
(LA, 18:2n-6) 1taz O(-Linolenic acid (ALA, C18:3n3) taztijoIn lasuenmsisznn luiiuvzgngos lag
4 a A J Y . . . Y a I @ a 2~
U lei91naunIo 1unIZMIZHIn (microbial lipases) lananamilunsa luiuriia PUFA dalinaw
<3 a [ a o Y] . . .
nJuwwm;auﬂ%ﬁluﬂimwwwm (Jenkins et al., 2008) aANTLVINNIT biohydrogenation YDINTA

@ a 1 9 ] o a 1 1 = ,3 Y
lusiuwiia PUFA aawalnt PUFA luaru lddsmaduommsdiuangedumazazanluioIn'ld

d’ = 1 J = i‘
MA319N 4.5 Waﬂlﬂﬂﬂ”l‘ﬁ”li‘ﬁEJ”I‘]_IﬂmﬂW\Iﬂﬁﬂ@ﬂﬂﬂi%ﬂ@UV]NLmﬂJ’OQLuBTﬂ

Treatments

Chemical composition (%) Pr>T
HCRS LCFG

Moisture
LD 72.48+0.85 72.14+0.79 0.578
SM 72.25+0.23 71.80+0.36 0.082
Protein
LD 22.16+0.41 22.24+0.30 0.769
SM 21.36+0.58 21.48+0.12 0.698
Fat
LD 3.30+0.11 3.16+0.19 0.268
SM 4.30+0.10 4.20+0.22 0.437
Cholesterol (g/100 g beef)
LD 60.51+3.52 56.25+9.10 0.416
SM 65.05+5.47 72.30+7.20 0.160

Mean+SD

a 9 j‘ 3}./ a A i‘ Y
1/Surved SFA uag MUFA Tunawiiie Tanvaeesiia maimua"lmumms LCFG g

% 9 (3 a

1 [ ] 1 a 4 a o o
HCRS nana1anued1e litifed1aynieada e1aiioswningaunsdlunszmizninuaz Iall
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o 4 @ ?x’l Y 2 o Y o D o 1 1 o
ANvaINIadunIzrinsa luaiuna 2 Uszianldwe 3 i szaudsinavesnsa lviiu liuanaeny
(Kucuk et al., 2008; Kucuk et al., 1970)

=3 Y 4" ti'l 49!} Yo d' 1
YSunaves C18:2n6 uay PUFA TundunileIa (LD uag SM) e laide ldsue1msiuanaig
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AUADINAUNITNAADY (HCRS 1Ay LCFG) uanannueee hilhisdvynieada iiesoinTaile 145
Ao @ A Yy o & 4 19 A o Jdo ¢ a B A o @
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o 9 ¥ A A v e ¥ A Y - v
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ulviapdlu
PUFA (Jenkins et al., 2008)
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uamﬂiymmﬂﬁa@] (P<0.01) ﬁ@ﬂﬂé}ﬂ\‘]ﬂﬂxﬂujﬂﬂ Daley et al. (2010) W‘]J?1Tﬂlu@ﬁ"lgljiﬂﬂ1ﬁ1iﬁﬂ1ﬂ
a 1 Y i‘ = 4 A dzj = & o A Y a
suagedawaldiieTaliesnlszneuves n-3 vy suilunsalviiundaegunmvesdusina
2 ' Yy Ay vo B < ' A
UDNV1NU Scollan et al (2006) ‘W‘UfJ”IQl‘L!Iﬂel!u53ﬂgfjﬂ‘ﬂTEJV]"lﬂiﬂﬁﬂJUTﬁﬂlﬂULlﬁaﬂsll@QBTW”Ii‘ﬁfnllll
=y 491’ 1 AY Yo Y o A 9 Y
‘IJﬁiJ'lﬂlGU'fN n-3 Glulu@’c;f\iﬂ'J'IIf’W]hlﬂﬁ‘l]’f]’l‘ﬁWﬁﬂluﬁ'nJﬂ‘U’f]’l‘ﬁWﬁﬁﬂ’lU Lu@\i‘ﬂ1ﬂﬁm01ﬁﬂﬂ5$ﬂﬂﬂulﬂﬂﬂﬂ
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71 ALA Lmﬂizﬁwfﬁmwalumi!,ﬂa&luﬂ’amnﬂm Gllu’e)gﬂuﬂimmﬂlmﬂiﬂulﬂmu%uﬂ n-6 ﬂllﬂJWﬂGlu
4 S a [
911139 1Hoa91n l9eu lamisiia@eIiy (Crawford et al., 1984)
Y 49!} A Lg Yo ~ 1 [ 1
‘IGNTEHGU@Q CLA 611!ﬂa111l1!@1ﬂ (LD uaz SM) lN@IﬂLu@ﬂﬂﬁU@Wﬁ’lTﬂLW]ﬂ@nQﬂu@T@ﬁﬂQNﬂ’li
1 9
nAA0Y (HCRS tag LCFG) uanannuede lulidsdanynisada iiosnnaisasdulunisnan CLA
' a . . I
AD C18:2n6 FI9LINANTLUIUNIT Isomerization 11U ¢9, t11-C18:2 uagnNTTVUIUNIT Hydrogenate 1a
. L g ) o ¢ vy X
t11-18:1 (Liavonchanka et al., 2006) Fuduarsaaaulunsdunsizy CLA Tundiuiile (Doreau and
Ferlsy, 1994) 11a291nHav0d C18:2n6 uana19nuees lutifodidynieana Jedena i uaves
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1 { Y] { ¥ I { 1 { g [ =y
Tunquinla5ue1113 LCFG (015197 4.6, 4.7) FuilunvaulaiinisiTadie 185uemsatifSua

49! 1 ] @ [ i‘ dy Y 9
Y94 n-3 IV AIWAADNITAAAIVBITAAIU n-6/n-3 Tl In uag Tuszuunisiaeslaglonaiaa
A %’ Y] @ 1 @ 1 ] a g I @ [
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9y a A = g o A a o 1 ] o A 9 o
N‘]_l'ijﬂﬂ (4.62:1; 915190 4.7) GlNL‘]J‘uizﬂumm’sﬁmiﬂﬂmuiwmuuzmmmmﬂﬁmﬁaﬂmﬂumi

U

a

nalsnrialald (4:1 a4 7.5:1) (Simopoulos, 1998; Kafatos and Codrington, 1999; Fermandes, 2002)

H 1 s o g o v
MI199 4.6 Na“’lJ'ENﬂTW1TWﬂ?ﬂﬂﬂlﬂ1wa@]ﬂ@\1ﬂﬂ5$ﬂﬂﬂﬂiﬂ"lﬂlﬂu‘luﬂﬁ)TNLu@@]1llﬁuﬂ Longissimus

dorsi (% of total fatty acids) tio It 1#51U91M15 HCRS 1lag LCFG

Treatments
Item Pr>T
HCRS LCFG
C10:0 0.13+0.24 0.04+0.03 0.315
C12:0 0.46+0.24 0.38+0.23 0.532
C14:0 6.28+0.73 6.10+0.69 0.622
C15:0 0.95+0.29 1.08+0.45 0.502
C16:0 32.62+1.40 32.82+1.63 0.789
C16:1 0.2140.03 0.2340.10 0.683
C18:0 19.6142.97 17.78+3.64 0.288
C18:1n9¢ 34.33+4.19 36.8843.05 0.185
C18:2n6t 0.27+0.20 0.25+0.17 0.874
C18:2n6¢ 2.78+0.85 1.82+1.04 0.063
C20:1 0.08+0.05 0.1240.04 0.071
C18:3n3 0.10+0.05 0.14+0.03 0.054
C9,T11 0.36+0.28 0.30+0.17 0.571
T10,C12 0.25+0.17 0.32+0.11 0.345
€22:0 0.29+0.29 0.22+0.15 0.540
C20:4n6 1.05+0.56 1.08+0.48 0.914
€20:5n3 0.17+0.18 0.28+0.23 0.295
SFA' 60.38+3.45 58.42+4.44 0.342
MUFA’ 34.62+4.21 37.28+3.03 0.168
PUFA’ 5.00+1.99 4.29+1.74 0.462
total n-3* 0.29+0.16 0.5240.30 0.068
tatal n-6" 5.0242.09 3.85+1.55 0.224
n-6:n-3 19.74+7.82 8.67+3.03 <0.01

o Mean within row which different superscripts differ (P<0.01); SEM = Standard error of mean
' SFA = Sum of saturated fatty acid from C4:0 — C20:0; * MUFA = Sum of monounsaturated fatty acid from C14:1 — C22:1; * PUFA = Sum

of polyunsaturated fatty acids from C18:2 — C22:6; * Sum of n3 fatty acids C18:3n-3 — C22:6n-3; * Sum of n6 fatty acids C18:2n-6 — C22:4n-6



H 1 4 @ f o ]
ﬂ151\1ﬁ 4.7 Wa“ll@xi’E]TVHTHﬂWUﬂﬂlﬂ1Wﬁ@lﬂ@\1ﬂﬂ§'$ﬂ'E'J‘Uﬂiﬂ"lslmualuﬂﬁ%ﬂlﬁ@@ﬂuﬁuﬂ

i ¢ & e
Semimembranosus (% of total fatty acids) 1l Iatiie 185 U815 HCRS g LCFG

29

Treatments
Item Pr>T
HCRS LCFG
C10:0 0.03+0.04 0.02+0.04 0.56
C12:0 0.42+0.13 0.38+0.08 0.43
C14:0 5.87+0.77 5.50+1.11 0.46
C15:0 1.26+0.20 1.29+0.32 0.82
C16:0 31.62+1.52 32.22+42.61 0.58
Cl6:1 0.23+0.10 0.11+0.12 0.05
C18:0 16.10+1.64 16.05+2.23 0.96
C18:1n9¢ 38.38+2.82 38.19+2.41 0.88
C18:2n6t 0.24+0.17 0.04+0.11 0.01
C18:2n6¢ 3.00+0.84 2.48+2.03 0.52
C20:1 0.09+0.06 0.05+0.08 0.33
C18:3n3 0.14+0.03 0.38+0.18 <0.01
C9,T11 0.30+0.23 0.18+0.21 0.29
T10,C12 0.3140.11 0.31+0.17 0.92
C22:0 0.19+0.10 0.09+0.13 0.10
C20:4n6 1.41+0.52 1.94+0.83 0.51
C20:5n3 0.25+0.16 0.39+0.21 0.17
SFA' 55.58+3.14 55.55+3.95 0.99
MUFA’ 38.70+2.90 38.3542.29 0.79
PUFA’ 5.72+1.76 6.1042.77 0.75
total n-3" 0.45+0.20 1.15+0.44 <0.01
tatal n-6" 5.26+1.58 5.2142.66 0.91
n-6:n-3 12.5142.93 4.62+2.07 <0.01

*® Mean within row which different superscripts differ (P<0.01); SEM = Standard error of mean

" SFA = Sum of saturated fatty acid from C4:0 — C20:0; * MUFA = Sum of monounsaturated fatty acid from C14:1 — C22:1; * PUFA = Sum

of polyunsaturated fatty acids from C18:2 — C22:6; * Sum of n3 fatty acids C18:3n-3 — C22:6n-3; * Sum of n6 fatty acids C18:2n-6 — C22:4n-6
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