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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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9 | 1
n-6/n-3 uanaIed 19 iiod A YN 19a DA F9Ia0ANAINUITUNAADIVBY Nuenberg et al., (2005) ANUIN
a¢ lulimsiaesunilasvessedy C18:21-6, n-6 fatty acid, SFA 11a¢ PUFA LIATEAUVYDY C18:3n-3 11AY
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anasilvzdewaliannnudesiinalinaien ludus Inald



#1314 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 3.77 391 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 3.2 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

NG *° UANUUANANNNADANITZAY (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° 4.93° 3.21 0.84° 4.15°
French et al. (2000) 6 5 2.60 0.87" 45.71° 453" 3.12 1.13° 2.86°
12 2.5 2.32 1.01° 44.86" 4.71° 3.04 1.25% 2.47°
22 - 2.11 1.13¢ 42.82° 435" 3.14 1.36¢ 233"
Grass — base/ ad-libitum - - 41.7° 9.53° 5.66 2.90° 1.95°
Rule et al. (2002) X . . .
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) g . .
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

NG : " UANUUANANNNADANTZAD (P< 0.05)

SFA = Saturated fatty acids; MUFA = Monounsaturated fatty acids; PUFA = Polyunsaturated fatty acids.
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- msanszinIaluiu mIdmseyinga luiunuiued Folch et al (1957) 8¢ Metcalfe et al
Y ] ~Aq a 4 F) o 2{ o . .
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¥ ) o ] Q'/ 901 % % L}
iloaz TNN (Semimembranosus) #1081992gn¥1¥og U109 methyl ester Taemsruimiind20619
15 AU 1AN chloroform-methanol (2:1) 151195 90 wa. TuUAIBATEY homogenize WU 2 WA LAY
chloroform 30 1. uazdudn 2 IR NTBIRILNTZAILNTON AN deionize water U311A5 30 WA, 1A

19 Y Y oy Lyy A qu ¥ 3 ¥ o q.1 a
0.58% NaCl ¥511as 5 wa. warliidinundnena 13 1 auliuensu inusuves luiuldviadunden
1 =
(Husmeuruess) U7 -20 °C
Y v
TUADUNTH methylation M5 HIdI0619 lvaiulszana 25 un. laasluraeanaaes Tag
@ ] [ ) o Yy 9 9 (% Y A

migaarednldnasanaaswazih lilildudedie N, gas  dudmsazasuiamiommiznia

@ 1 o 4 3 o A FY o (J 1 @ a o

lugiueg s lsaihminie 4 lumsmuiuaiedia iy idy 0.5N NaOH/MeOH 151103 1.5 wa.

Y
1 ° 1 (2 < a .
M3 laeimanie N, gas Ianudou 100 °C 5 wid w1 udae131%i8u i@y 14% BF, in methanol
Y511035 2 wa. laemanie N, gas udatladh @y C17:0 (2.0 un./ua. 11 Hexane) Y5115 1 wa. la
Y
a o ] o < a a . .
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v v
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] Y
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J 3 Y X ¥ 1 X = J I @ 1 =
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v o o A aa = A 49!} Yo A
UIAIAYNINNTDAN (P<0.01) ¥991N9181UUDI Cooke et al. (2004) W‘U’JH?J?JI?]LU@“@TU@WWH“VI
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X Y Y A A A1 o = 2 X
nnszuuMsaes lagldemsduligunmiioNan1ean (Nuemberg et al., 2005) GIn1s5iaedlaiioyu
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(NB), tilo Tayugnnauu 511 (BC) uaziiie lagnwauy 151 (EB) uaaalumisian 3.2 wuai e ln
A A ) a 1 1 A v o o A aa =
EB taz BC I15uansa luduwiia SFA gan11 NB egnafitioddndaneana (P<0.01) Feilszno 'l
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fensalufuriia C12:0, C16:0, C18:0 luaiuvoinsa luduasiia MUFA iiona 3 Usznnimsazay
YoIn3A lvaiuytia MUFA uanaanuedg1s ifidedangnieana uaz luaiuvesnsalusiuyiia PUFA
1 &’ aS A 9 a 1 1 9 1 1
Wy e Tndszinn NB BuSamsazauvoansa lviiusiia PUFA gana1 EB ualdwa liuaneaig
o o i‘ . < o 1 i‘ ?x‘a a [ ] a
AuniieIa BC #991A015:0UA208191H0NM4 3 ¥Hia WU n3alvaiulszinn PUFA wiiaveansa
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137 n-6 (C18:2n6t, C18:2n6¢c Uaz C20:4n6) lutiia Iailszinn NB uaz EB Iimsazaulundiuiie
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uanaNNUed1 lilivednynisana ualindiniuile In BC adnalivsdnnyaanisana (P<0.01) ag
1 1 Qv =) &‘ o =)
nunludiuveansalvaiuaiia n-3 (C18:3n3, C20:5n3) 1iio 1A NB Insasauveania lvaiuasia n-3
kA v
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Y Y
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Y]
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~ J 2 L
A3 19N 3.1 @Qﬂﬂizﬂ@ﬂﬂN!ﬂNﬂl@imﬂjﬂ

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 v ~ ) ' ) o c&l v
m3aeeInyudreemistudadilsuimues n-6 g (BC uaz EB) o 1ufon Toanutilo Tanil
o : Z - .
lysiuunsngs naneguaimiionazn1uweuvefU5 1nA (Mori, 2006; Truong et al., 2009; Massiera
4 o g { H ¥ 1 X =) [*%)
etal., 2010) oo Tanunnszuunineslasldnajuiesodia@er (NB) Faltsunsueensa luiu
4 v
%%ia n-3 g4 WONINTT181UYD9 Economic Research Service (2009) sz m1wuluilszmanianingdy
1 @ a a dy I a A o a A 49! 1 <
wu dszmaarigowsn U3 Inaeuauiuilsnannuazionsin1sus InamnnIued1951a152
. o = a <3 A @ 1 YA o
(Delgado, 2003; Popkin, 2009) Baiauasalunisinag Isauzise, vaoadongaal danaliuonsinig
1 Y
G]wiu’jlﬂﬂa”lﬂﬂuua3114’3’6@’@61@‘1/“@1! (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) (NAINNITAU
9 [P}
1@ved n-3 liieane
o ' Y a Yo d‘d =y v a
Department of health (1994) 11121171413 InAna59z IdsuenshiidSuavesnsa luiuasiia
[ @ J o =3 o a A da! dy dy = 1 ] a
n-3 FusiusrudSuansa luiiusiia n-6 ¥IATIYL voNINLe Ia NB Idaaiuveansa lviiuyiia
o ° 1 < I v A a o [ 1 o A Y [
n-6/n-3 TUsEAUAIN BC tay EB Sulluszaunauiae lasdau Inguuziiuiiosnnainsailesnu
manaliaraleld (4:1 oK 7.5:1) (Simopoulos, 1998; Kafatos and Codrington, 1999; Fermandes, 2002)
1 1 < v Aa 1 o ,i’ v Y [ da! "o v
uaod lsnaufatenlinanemsazaunsa luinlwile uenainifadoduemsssuuegnuaeus

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 0.21+0.09" 0.09+0.06" 0.1140.09°  0.008  <0.01
C18:3n3 1.32+0.40° 0.08+0.04" 021+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 0022  0.88
C20:4n6 1.6240.40° 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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3.5 agdwanmianaaea
= a Ly ,3 ?,‘, a 9 1
nnmsanuriauazlSunansalviiuluiie Tana 3 ¥iia Uszneudls NB, BC 1ag EB WU
¥ a sl o P I o 4 " s sl '
e T NB H1suauefidud lviunaznleSidudanuiudinga uadSuanledgua Tusaula
[ @ ?,‘, a 4 @ dy a A o a
UANANAUNY 3 ¥ila taz 0andsznauvednia luiiuluiie Ta EB uay BC Hi5uansalviiusiia
1 1 U a g ?X’J L% =
SFA g4n21 NB ludauvesnsa lususiia MUFA lene 3 Uszinniinmsdzauvoansa lviiusiia
1 1 [+ 1 7 =) j‘ =)
MUFA luuana1any vazludiuveinsa luiiuyiia PUFA s Ialszmnn NB J15uamsas auves
] a 1 1 ] 1 % [ 3 o
nsa'luiiuwiia PUFA ganii EB ual¥ma luuanaisnunuiiio In BC uaznsa lvsiuilszian PUFA
a @ ,&’ = | :: 1 i‘ 1 [ <3 [
¥AU0INTA MU n-6 Turiin Iz NB tag EB 1ia1d1n311iie Ia BC udod1a hanaiunun
[l o a i‘ =\ 1y a 9 ,&’ d' [
dmvoansa luiuriia n-3 1t T NB Inmsazavvesnsa lviiuria n-3 Tunduilo Tageiige dewa
1 % 1 (%] a ¥ QU 1 % g :) J
AodAdILYDINTA LT UFTIA n6/n3 1o 1A NB Un1adadiuuednsa luiiu ne/m3 lundrniie Tagin

BC 1182 EB auaail
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=
UNnn 4
a Y Jd I d'
NaUBIDIHITHUIUAUNINANBAUNN ’t)x‘lﬂﬂﬁ%ﬂ’ﬂ‘lﬂ’l%‘i!ﬂ%l!!ﬁ%ﬂﬁ!ﬂﬁﬂm!ﬂi’lﬂ

W l U &,
daaruvesnsaluduliileln

4.1 UNn
v 3 ' @ (% U o A v g o ¢& o Y tg = ad A
Ulﬂmmﬂmmmwmﬂmﬁaﬂsum’iNmEl Tﬂﬁl"lélmuwagﬁlmu@ﬁmuu%mimu@u’imﬂﬁﬂ u
A " a ° ¥ X~ o ' v I Y A o Y A o & da
NAUUINU LLﬁxﬂﬂﬁLlJf)iJﬂﬂiJ“giJW Llﬂﬁlua%ﬂﬂuﬂhlﬂlﬂuﬂU@Nﬁﬂl!a']'ﬂﬂ’liﬂﬁjﬂﬂvlelluuulllﬂll
1 g [ @ a Y Jq ¥ a
HANIENUADFUNTWUDINYHULTUNU Gluﬂizmﬁﬁ‘w‘igmmm"lmJﬂﬁiﬂ!iﬂﬂiﬁﬂﬁz%%ﬂﬁﬂﬂﬁﬂi!
@ 9 ¥ [ g A Ja 9 A g @ dy
luaiuadlwld 10 - 15% ndadruvesormsnanuanuysanwd lleidlundsanu venviniiau
k) A v o = EY Y = Aov A v o [ o
NAADINWNATUNYINUTAD ﬁ’JiJ"l‘lJﬂWmmi!,m‘ﬂfJEmll@mmiﬁﬂyn%mmrmuﬁ@ﬁ’mm@mm'lﬂmu n-
A a o & a A a ' J
6/n-3 T]aﬂf‘Nﬁ]1ﬂﬂ1§ﬂ§1ﬂﬂ’E]”IWW?W'Jﬂll"Ulluuu i]3ﬁMIll"Iﬁﬂaﬂﬂ'J"IiJLﬁfNTﬁ]&ﬂﬂTﬁﬂ@l”NlﬂllHBfl Tﬂﬂ
an o 1 ) ¥ . 9! A ~ XY =9
fJﬁﬂﬁlﬁaﬂﬁﬂﬁ?H‘U@Qﬂﬁﬂq"UNu n-6/n-3 'Lllﬁ/]"lulﬂIﬂElﬂ"lﬁ!‘Wll‘]JillTEI!@11’715“81“1Wﬂﬂ1ﬂu1ﬂmulm3ﬁﬂ
) . o & = aow ¥ Ao 1 9y A
Y3umem1sduas (Simopoulos, 2001, 2002 ; Wolfram, 2003) aariu ludny13de luasaliveguiuineg
' ]
Anyunednuismiliemsaelsz@ninmasadula aannilo AUAINEIN LAZIZALYDINTA

% g
TwiuluiioIa

4.2 Yagiszasnveamside
A = 9 a1 a A a a &’
1. ernyInavesmslyemsneuaunmadelszansmmsgaula  aunwiieuay
¢ o &
paAsznoumunivewiseIn

d' = 9 = [ 1 v g
2. LWﬂﬁﬂ‘H”IWE]GUBQﬂ”Ii1‘]1’8)”IW”IiTiEJ”IUﬂmﬂWWﬂG]i’Jﬁﬂﬁ’Ju“U@Qﬂiﬂllﬂluuiuluﬂjﬂ

J ax
4.3 Qﬂﬂﬁm!!ﬁgiﬁfﬂﬁ

Y
o Y]

v rt o o P o o a
411 19 Ao (WUFUTMUU-Wuded) 31191 20 a2 91gdszuia 2 1 dmiinidssun
a [ @ dy @ = = ’o‘ ya
337+54 nlaniu laglannddgniasslasvalunenifed tazliinldnusasanal
v Y ]
4.1.2. quaanaaod N3 2 ngumsnaaeslidnyla naznfFouisuainumanaevesnunae

4
Tﬂfl‘lslsf) Pair t-test 41
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T1 1991 uazewnsvu s — 6 o lansu/Tu (8111594 14% CP, High Concentrate
with Rice Straw; HCRS)

T2 MWnahaauazenistu 3 -4 alaniu/u mauudlesinses (Pennisetum
purpureum x Pennisetum americanum) 818 35 -45 M ﬁﬂgﬂiuW1§uuw13w 81908
malu Ta?lq FUTT UBLDINITTU 14% CP, Low Concentrate with Fresh Grass;

LCFG)

< a d v 1
4.1.3. manudoya uazingzia0619
] 3 1 Y] Z‘, 1 o
valavonillu 2 nguauurumsnaaswdl 1o 1msiuay 2 A59 ANNGUNABDY IAgIUI
QU g U U
nANNdeInITnaln ez TilsAuvealaiio (NRC, 1996) szoznarlunsiSudlvealanaans
@ 4 @ ?1}./ o dy [ o =1 1< Y
Uszum 2 dlam naminiuiimsi@eslanaasailszuia 100 1 Tagiinistiunnuazinudeya
1 QU dgl
A9 Al
= 9 a A a A
1. MIAnyIAulszansammsnigau 1o (Performance)
4
- UIMUNAD
o < = ’o‘ Y] 1 1 I @ ?1}/ = v [ P
mmssaaziunnimvin lauaazngunaasuilusiedd 3 A59 Ap neunaasy diain 3
HAZHAINITNAADY 1AgDADIMITNOUTIDENTDY 16 32 114
a v
- msnuld
=) Aa = d o 1 1 a v Aa < o o 4
Tunndeyalsmaeninsnnug smdunudIederIneunutasnaanuiused dilam
g’/ < v Aa 1 [ [ < @ 1 [ a 1 1
¥ 1 A59 10D 2 AuAAAN U IAegUINUAI9E190 T IABZYTHA (91MSTUNQUAILAN, DINISTUNGY
A o a o s = . .
naaed uaremsveny) e lAmsziiesddsenoumainil (Proximate analysis) (AOAC, 1990)
1A Detergent analysis (Goering and Van Soest, 1970)
- AUSTOMINAITHAA

Y H ] Y A o
9a31M 5193 A1 Ia (Average daily gain, ADG) = inutind Ay (A lansy)

UIUIY

Energy/Gain = Energy Intake/Body weight

2. ﬂﬁ?iﬂmﬁ’mﬂmmwmm (Carcass quality)
A [ o o L= %‘ v AAaa . . A
Wonsuszezalseuia 100 7 MMsFwazUNNNINLFIN (live weight) NH1UNITOA
v s
o sNdI98191l0 16 91109 wawIniuh IannngumsnaassgudiaitaIuIsMsauUaInNg
1 1 1 v 4 o o v 1 1 90‘ v o
Tﬂaqumﬂqummﬂamax 491 Lﬁﬂ‘ﬂ”IﬂWi’JﬂLLag‘UuﬁﬂﬂﬂlﬂTW‘ﬂﬂﬂ@]Nﬂ ]’I,S%}!,Lﬂ HIMUNFINHAIIN
9
Mssunaz aadiuitaziinedeiznielusonniviua Dressing percentage, Loin eye area, Back fat

thickness, Firmness 81 Color
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s 3 o . ) s 3 o & o 1 A a

- 110515 uA%wIN (Dressing percentage) Yoy Ao st uda1n 1(JudrU ¥HananuUy
S o g 3 o A v & o A W v a =
wenua mnziminanmiuihmingwveutiouas luiu wu visia nszgn lilduenieazidenis
=Y dy Y] A <3 9 2K o dsl (Y] o %’ o
Ysurantiouas ludu nszgnniedu doyadeiunlsuiniuediuszAuveINIT52He1 100NN

v o 1 1 = A A A @ Il ° < I 4
dadvazdanoudl tazlIuae Mo mIuITgous luedvizgese1mis mamudamlodguasin

ansomun ldnngas

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

K v AxA
HIURUNUBIN

A P-4 ¥ o <
1iv Lﬂ@ilcﬁuﬂqﬂﬂ = I UNBINYU x 100

%’ v AAaAa
HINUDUYIN

- msdannuruves ludufuann (Fat thickness) 152 1319% 1590 12 182 13 21 99 % V09
g o [ [ ?1’/ v A ?1’./ @ @ 4 14
ANveNa e duINTZgNdUNaT LazAImINNUATULenYed luiiu Tade nesiiies
a A g Y v 1 dy o . . g
- mylsziiudueuiiouas 15A108190NUOTUNDN (Longissimus muscle) taziiloas Tnn
. o 1 j’ (% A A J < Y a
(Semimembranosus) Tagar0g1uiioan1nTlasai 12 Talu vacuum package tnu'l3ngaivigii 0 — 4
% 1 g { QU QU 1 4 o QU 1
P IFaIted Tagaz damauouilon 14 U Wadwl 1WoATUNa11AI981900091N vacuum package
Qy ﬂld' a9 = ?,’, o @ = zi’ 9 A . .
naAngungitesuiu 60 wii nndwildamidveuiiodenies Minolta colorimeter (CR-300
v 1A dy @ 1 o Il o =R 1 A A I
MINOLTA, Japan) Iagdam@duediilodd19e19 3 duiud Junnaunae L* | a*uag b* lagial L* 11u
! ! 9 ! 'O 1 A 9 SO’ "9 ! = S 1 = 1 1
AAWEIN A1 L duaaenimduna) uadia L ganniens deounou lUn1edu diua a* uay
¥ 2 ! = : ¢ g ' < 4
b* Inudluuinuazay Taeh at+ Wuduas Dguadludm uaz a- Wudvn a b+ Wuides finule
< ¢ 2 a A
Wugudtazmihiuiienuay (Madron et al., 2002)
4 4
- MIIANIUAIAT (Firmness) N13IAANUAIAINT OANNLUUVDIHod ULzl oas TNNUDY
4 T
1o 1n TaelHaTe4 Texture analyzer
a 4 4 =\ Lg ay v 9
- MIATIEHeIAlTENOUMIALUBULD (MNATNT TUKRIUD 3.3)
a d v o ]
- N13AT12 YA Thiobarbituric acid reactive substances analysis (TBA-RS) Tagn15%99 210814
2 & ; v :

Yo uHodUUBN (Longissimus muscle) aztiioas 1WA (Semimembranosus) Muandl 10 n5u 1 lalula
y J o 3 < o . ¥ o a
U 5207010 U 70 Ua. 111915 homogenize 15 U1H Az 19 aARB1IAAY 30 Ua. aglu flask 1A

g
4M HCI 2.5 4@. 13 antifoaming 1-2 ¥oa uazii1ldaauldimaedszana so wa. udrviinistnla
H v 4 i ' A
#1592a18NNAUNT 5 Wa. (11aea blank 1H11NAUUNUENTAZA10AIBE19 5 Ua.) 1A TBA solution 5 1/a.
o Y o a £ Y 3 ) [ = A Y
1 11@uTu water bath 100 °C w1y 35 i Nelimdu vaziirlddaainisganduudeii 538 nm Aae
] 1 Y
GELE spectrophotometer f11 TBA INVAUY 7.843 N5 oxidation M 1A 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 d o A . .
-MsuATERlSunaaeadmeIoa N15ATIZHITAIUITUOY Rowe, Macedo, Visentainer,
Y kA

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

wnanaysuia lviudieans chloroform-methanol HazanalSuiunsaaaesoassnain lalyl

=S o o'/ % ' dy 3 dy d’

Tdsau Tagyhmsweaieds latoduneon (Longissimus muscle) Lagiilods 1NN (Semimembranosus) N

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

= a = T @ ] o ] Y o <
31103 20 Wa. 18N 60% KOH 1511035 5 ua. (1 ¥a.aed10613 1 n5) 1wen 1¥id1nu 13 reflux 15
o o < { a o 1 @ [l [ . a
na1 1 51 1ue hundddiduasigurgiives uazinisatedrediesldaslu separating funnel 1A
a a Y ) =Y [ Y Y o g = <]
hexane U31105 100 wa. uazi@niinaudsuias 25 wa. uazwar ldinwduna 15 w1 wmums
Y v Y
HYNBUUDY hexane amwmﬁmﬁwzagwuu HINH15ALAY hexane 1a erlenmeyer Flask uazniinsl
amsun 12.5 wa. M lRudeadems dry 420 N, 181 a@15a2uNHeaN1a2a1099 internal standard
2 ! o a Jd a

31195 1 wa. gaasld vial ¥l Ams1zrdUSumneaanoseanis gas chromatography (Hewlett

Packard, HP 6890 series GC system)

a 4 o an v 9
- ﬂ”li’Jlﬂ'iTg‘Viﬂiﬂ]lsUllu (G]T?J”J‘ﬁﬂ1§h1u‘ﬂ?l"]]ﬂ 3.3)

4.4 Naﬂ1§ﬂﬂﬁ®ﬁ!!ﬂ$aﬂ1iiﬁﬂﬂﬂ]i‘nﬂﬂi’N

d a v o
aaszzn'éJu‘mamﬁgmzm51]‘5:muﬁ1wmammmmmﬁ%’um!§%§ﬂg!azmmﬁmm

=} [ =

X 2 ' Yo Y o < A A 1 ~
Iﬂluﬂﬂﬂﬁﬂ\iﬂquﬂ1ﬁﬂﬂaﬂ\1§]$1ﬂiﬂ@1”13ﬂluﬁ1lji]gﬂV]Nﬂmﬂ1ﬂ1@1ﬂ‘]ﬁu$ﬂlﬁuﬂuﬂu SN

[ Y A [

9 l (% = A 1 T @ V=] " @ Y A " @
"l,mm AYUVANAUNIND 93.91% Tdsauiauminy 14.63% "lwuumm"mu 4.07% D1UAUNINU

Q

7.00% 188 1o AUNIAY 17.13% NDF HAUNINY 42.59% ADF UAUNINU 26.33% ADL 1A UNINU
10.95% NDIN 3A101 1.09% ADIN JAMNINY 0.89% 1Az lasU0IMITHOIUFININ 2 uriad laun
1 - o o o w [
Wesduaznaaa wun vapaeiinesidua ldsAuuag lviiu (10.07% uaz 1.78% awdwy) gana
o w ' Sd 4 ° ' {
19917 (4.00% 1ag 0.81% auaiav) ua nlesigudaid, wele, ADF taz ADL #1031 ¥19417 (913190
4.1)

A o 1 4 = Y 0 < o 1 A
Weorhmeenlszneumunlvedo11svud 13zl uay IM13HEI MNAIUIUNIA InyUL

k)
800'lAN 91 UA (Total digestible nutrient, TDN ), A 1N 849414 A15808 18 (DE,) AU TUAITVD

NRC (2001) waeau 145z Tonil 14 (ME) nag Armdeaugns (NE,, NE) a1udunisves

m>

Y

9
NRC (1996) WuN ﬂ11ﬂ“]5u$‘11®\‘]ﬂﬁﬁl’t]ﬁlulﬁ}ﬂ\iﬁhﬂéll’t)\i@ﬂﬂieﬁlu UAWNINY 60.23% Wﬁ\iﬂuﬂﬁﬁl@ﬁlhlﬂ

1 v U

1 o o 1 1w o a
UAUMIAY 2.79 Mcal/kgDM drunasaiulglse Tomila Iaun1ny 2.74 Mcal/kgDM HagWaIIUEND

2 9
NANNIAY 1.44 1182 0.86 Mcal/kgDM MINE1AD UoANilA1 Inruzveinisdes lananuavesrhatn



18

[ [ [ 1 1 [ 1 [ 4 1
NAUNIAY 46.14% WAIUMMTE00 IANAUNIAY 2.03 Mcal/kgDM daunasaulsdse Towiila fian
M0 2.03 Mcal/kgDM LAZWAINUGNTINONTMTITULAZNOM I YA T YAWNNY 0.77 Lag

9
0.23 Mcal/kgDM uag ﬂ115]6]5143GUfNﬂﬁEJ’EJEJVlﬁIﬂQWNWUENWﬂQﬁﬁﬂ NAUNINY 55.05% WAIIUNITEOY

a9

F = | 1

1 Y 1 o L4 @ o
1@TAUNIAY 2.55 Mcal/kgDM adunadau 1915 Towii 1@ 3A1un1AY 2.08 Mcal/keDM Laz a1

gNBeMIMssInLaziNon sy Ia IAUNINY 1.23 A2 0.66 Mcal/kgDM (A15199 4.1)

A J = A 1 1% 9y o a
MN8N 4.1 i’Nﬂﬂi%ﬂi’]‘]_ITI”I\‘]LﬂiJLLa8ﬂ”liﬂi%&ll1«!ﬂ1Wﬂ\1\ﬂuG|Ji’J\1i’J”m”liGUUﬁ”lﬁﬁ]gﬂ (14% CP) LLlaz®1113

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, Ne, = 1.42ME - 0.174ME2 + 0.0122ME3 - 1.65 (NRC, 1996)
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d’ J = a 1 o 9y o
MN1319N 4.2 mmJszﬂ’mmmmJuazmsﬂizmumwawmﬂjmmmimuﬁm%gﬂ (14% CP) 1a¥ 01113

e
N3A 1V (% of total FA) 14%CP nenaa 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 né6 fatty acids C18:2n-6 — C22:4n-6

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

s ™ Aq Y ™ ~ ' ¥
@Qﬂﬂi%ﬂﬂﬂﬂl@ﬂﬂiﬂqﬂluuiu’EJTI’T157]GI,G])'GI,HﬂTi‘V]ﬂaﬂﬂLLﬁﬂﬂﬂﬂ@niTﬂ‘V] 4.2 NUI1 DI1HI1TVU

o ~ 9 ~ 4 v o 1 d" =l 1w
duFegli 15 lumsnaassliesnsznevvesnsa luiiuaanelalii €12:0 TAUMIAY 17.96% of total

fatty acids C14:0 A NUNINY 6.38% of total fatty acids C16:0 UANUNINY 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 1A% C18:3n3 VANNINY 0.35% of total fatty acids A1 uUna AN 14 1un1snaaoInyId
J v o 1 dy @ S 1w . = 1
panlsynevvesnsa luiudsde luiinsa luiuci2:0 TAUNINY 1.42% of total fatty acids C14:0 3ifin
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
{ 4 v o 1 4 o 1 Y
fatty acids Y991 1FlumInaassiiesntsenevvesnsa lviiudsae 11U nsalviiu c14:0 Hauninuy
1.28%of total fatty acids C16:0 HAWNINU 47.49% of total fatty acids C18:2n6 HAUNINY 19.88% of total

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

UszanEmmmsniadvlasazilSinamsduldvesiaiie
3 v W a a 4 Jd o 4 1 1
Wminaazmss @y laveslaiiognwaunsiiy x Wulos Tungu HCRS tazngy
$ [ % YY) 1 1 { " W
LCFG aauaas 13lua15190 4.3 wuanhwmindlvesIanounisnaaesliaunaominy 337.22 uag
a v o o ?‘)‘ d " U 1 $ 1 % a [
338.30 N laNFUMNAIAY WIMINAIV0 I IANAINTNABDI NANRTOININY 414.44 11DZ 406.30 N 1ANTY
adey aaumasyau Tagoiuues Ialinumdeminy 1.10 uag 0.97 0 laniu/Au MUEIAY 39910
MINABBINUI uAnANNUEEN liTiisd1Annedna
=Y a 9 49’ 1 (Y] 1 [} d‘ =\ 1 1 1
YSunsnuldueslaiieasdine Tuiien)Soufouszvatangunaaes ngu HCRS 1az
v Y Y
LCFG uaas 13 luaisneh 4.3 wuinlSunamisiuldvesinguisnainuavesnsdesngunisnanes
uanannued lilhisdngneada uanun WSuamsnuldvesinguitsvesomsdulunguves
Y
HCRS 4071 LCFG pgnfitiodidgniana (P<0.05) USuaumsnuldveslsauninuanedineiu
= Yo A = 1 1 U A ~ 1 W
1101157 1a 1@ suilenfisuiionsz ni1angu HCRS uaz ngu LCFG UAundeomny 1,118.85 uay
% [ 19 o w ' [ @ 1 [] v o @ ana 1 [] < 1 a
1,113.01n5uA0 U 1Ay Fauanasnues luiivedagnieana uaegn lsnammua msnuld
vo4115Auv0991115MeU I uNgY LCFG UA1g9n1ngy HCRS 08 WiisdAynada (P<0.05) tag
a Y = Y ' S 1 1 1 A v o @ aa
nmsnuldvesTdsAuvesermisdulungu HCRS fiA1geniingu LCFG od19lived1agynieada
v
(P<0.05) USummsnuldueslviiunanua wunlunguues HCRS gani1 LCFG pgniiiad1ngn
ana (P<0.05) agnguues HCRS Huf5uamsnuld luiuaese1misdugenil LCFG uawn1 HCRS
v 4
HSuanisnuld lviiuvesemisverud1nal LCFG eg1eliioddyneana (P<0.05) uonaini

a v 0

] 9
‘IJill1ﬂ!ﬂ13ﬂuvl@9]}"’ll’ENWﬁ\‘N'lutjﬂ‘ﬁﬂ@ﬂ’Jﬂ@’JuLﬁ@Lﬂ%ﬂﬂlﬁﬂﬂﬂiﬁﬂiﬂquﬂﬁﬂﬂﬁ@ﬂ WU NN HCRS

Psmamsnuldvesndsnugnionemsduilaldsufigendi LCFG uaz Ysuamsauldves
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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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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 51.83+0.99 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 5.914+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 41.2343.09 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 7.11+0.82 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 4.4140.09 4.37+0.38 0.863
SM 5.691+0.48 5.5740.22 0.646
Grilling loss, %
LD 31.85+0.29 31.80+0.26 0.778
SM 34.2240.80 33.91+0.42 0.517
‘Warner-Bratzler shear force (N)
LD 5.754+1.39 4.43+0.39 0.117
SM 3.58+0.30 3.5610.36 0.935
TBARS (mg)
Day 0
LD 0.3740.05" 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
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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
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a { . I [ { Ao 1 1 o 4 o
AUS 10A (4.62:1; 13197 4.7) Failuszavnauitelasarulnguuzinilosnnamnsallosiuns

U

a

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

. 1 s o &‘ o '
MI19N 4.6 Nammmmi‘wawugmmwﬁmmﬂﬂ'izﬂauﬂiﬂ"lwucluﬂﬁjmmamgmm Longissimus

dorsi (% of total fatty acids) 1o Tntiie 1#51U91M15 HCRS 1la¢ LCFG

Treatments
Item Pr>T
HCRS LCFG
C10:0 0.1340.24 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 0.21+0.03 0.23+0.10 0.683
C18:0 19.6142.97 17.78+3.64 0.288
C18:1n9¢ 34.33+4.19 36.88+3.05 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 0.12+0.04 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
C22:0 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
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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
C16:1 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 0.31+0.11 0.3140.17 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 12.51+2.93 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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