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Abstract

The objective of this study interested in the effects of sources of fat rich in
linoleic acid, especially, soybean oil (SBO) and whole cottonseed (WCS) supplemented
in cattle on fatty acid profile and conjugated linoleic acid (CLA) accumulation in beef.
The treatments were 1) control 2) cont?ol plus supplemented with 170 g SBO/d, and 3)
control plus 170 g of oil from WCS/d. The results showed that the feeding SBO
significantly increased (P<0.01) C18:2 cis-9, trans-11 CLA in longissimus muscle By
116%, and in semimembranosus muscle by 240%. Moreover, there were no significantly
differences in performance i)arameters and car;:ass characteristics among treatments.
Addition of SBO and WCS did not signiﬁcantly‘affect ruminal ecology. This study has
successfully increased the C18:2 cis-9, trans-llj CLA content in beef compared with

WCS.
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Figure 2.1 Structure of linoleic acid and two isomers of conjugated linoleic acid (CLA)
Figure 2.2 Mechanism for CLA synthesis from ruminal biohydrogenation or

endogenous synthesis
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Table 2.1 Fatty acid profile of common ruminant feeds

Feed ~---Fatty acid, % of total reported fatty acids—--

C14:0 C16:0 C16:1 C18:0 C18:1 C18:2 C18:3 Others

Pasture
Grass 0.5 19.2 0.2 1.6 2.2 204 55.9 0.0
Clover 0.5 229 03 34 3.6 211 43.2 0.0
Grass + legume 15 200 1.2 2.6 4.2 18.9 51.6 0.0
Silage
Grass 5.4 240 0.6 2.9 6.3 14.5 46.2 0.0
Comn 1.1 15.2 0.5 35 18.9 40.9 6.1 13.8
Hay alfalfa 1.2 229 0.4 4.0 49 18.1 235 250
Concentrates
Barley 0.0 276 0.9 L5 20.5 43.3 43 1.9
Comn 0.0 163 0.0 2.6 309 478 23 0.0
Oats 0.0 22.1 1.0 1.3 38.1 349 2.1 0.5
Wheat 00 200 07 13 175 558 45 02
By product h
Gluten meal 0.0 17.2 0.9 0.8 26.7 53.0 1.4 00
Distillers grains 0.0 15.6 0.0 27 242 54.5 1.8 1.2

Plant seed/oils

Soybean 0.0 11.0 0.0 3.8 233 54.5 5.9 1.5
Extruded soybean 0.0 14.5 0.0 3.8 19.5 53.2 9.1 0.0
Extruded cottonseed 0.0 23.4 0.5 22 16.5 57.4 0.0 0.0
Sunflower 0.0 4.0 0.0 5.4 212 69.4 0.0 0.0
Peanut 0.0 12.3 0.0 32 51.5 30.2 0.0 2.8
Linseed 0.0 6.5 0.0 4.0 227 15.4 514 0.0
Fish oil 8.0 220 11.0 3.0 21.0 2.0 1.0 320
Animal tallow 32 248 5.3 14.5 45.9 5.9 03 0.0

Source : Dhiman et al. (2005a)

Endogenous synthesis

cis-9, trans-11 CLA 14 milk fat WUﬂ%ﬂuﬁﬂr’luﬂmewﬂﬂ ﬂth‘liﬁﬂ‘m cis-9, trans-11
CLA finsdandosminiufiamisamunszuiunis biohydrogenation TWUnSZIWIZHNN HazAIU
Y04 cis-9, trans-11 CLA 1dn9 T Iduenmsdansieiaun1olueaduos mammary

o o 4 ' a .
gland Tavorenisinauveaeu lal \’-desaturase Fiu pathway N13LNA desaturation YD trans-
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miv‘iwmmmmu"lmﬁ Ag-desaturase 19U sterculic oil [(sterculic acid, C 19:1) 59UAY malvalic
acid (C 18:1)] %30 sterculic acid o897 ifoRadh 11y abomasum vealadidaliuu aed
anudifaeenlal desaturase Tumswan CLA Fansdudameiauveuenlsigana e
fna'l1lan cis-9, rans-11 CLA T milk fat 2915237181 60-70% FadawaiguIReIUAY milk fatty
acid D19 752NV cis-9 double bond TaeAnANISFUATIZN cis-9, frans-11 CLA Funmolu
wafﬂu milk fat 92 WUYUTLNIN 64% (Griinari et al., 2000) Y50 80% (Corl et al., 2001) Y94 cis-9,
rans-11 CLA uazludndonsesfiméaliumziinsianvesen'land A'desaturase gaiiqa
wulu mammary tissue (Corl et al., 2001) }
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Figure 2.2 Mechanism for CLA synthesis from ruminal biohydrogenation or endogenous synthesis

Source : Schmid et al. (2006)
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Table 2.2 Effect of dietary treatment of supplementation on performance of feedlot heifers

References Source of oil Items

DMI (kg/d) ADG (kg/d)  Gain : Feed

Griswold et al. Control (C:F = 80:20) 11.8 1.45 0.12
(2003)
Control+ 4% soybean oil ‘ 11.5 1.40 0.12
C:F = 60:40 + 4% soybean oil 11.4 1.56 0.14
C:F = 60:40 + 8% soybean oil 10.8 1.38 0.13
Mir et al. (2002) Control 8.40 1.20 0.14
Sunflower oil 6% 8.60 1.33 0.15
Beaulieu et al. Control 8.80 1.40 0.13
(2002) Soybean oil 5% 9.40 1.60 0.14
Engle et al. control ?.61h 1.60° 0.17
(2000) Soybean oil 4% 8.61° 1.41° 0.16

wineme : *° P<0.01; *" P<0.001

232 msasuhsunniy ADAMNININ :

Mz unniiy deqaminann uanalu Table 2.3 agu1&H mssesuiunnity
"llifhwa‘lm D carcass quality 14un carcass weight, dressing percentage L@t¢ fat thickness 7 W
marbling score 1182 quality grade Lﬂetﬂ?ﬂmﬁﬂuﬁundumuau an3u Engle et al. (2000) WU
carcass weigt, marbling score (10% quality grade aAa3 (P<0.01) Lﬁ61ﬁ01ﬂ15 ‘i’lluq\ﬁ' AU
4.0% soybean oil TuTnmednou (anad 6.9, 10.0 AT 5.6% MUAIWL) LA Andrae et al. (2001)
7897491 M35 high-oil com 1 Tamwadaou w1 dawal¥ marbling score HAZ quality grade

dv 1 e
YIUU (9.0 tiaz 13.0% Muaiay) (P<0.05)



Table 2.3 Effect of diet on carcass quality of beef

10

References Source of oil Carcass  Dressing Fat Marbling  Quality
weight  percentage  Thickness score grade
(kg) (em)
Noci et al. Control 295 - - - -
(2005) 5.5% sunflower oil 304 - - - -
11.5% sunflower oil | 302 - - - -
Garcia et al. Control 178 - - - -
(2003) High oil 5% 172 - - - -
Griswold etal.  Control (C:F = 80:20) 341 58.6 - 4.66 4.70
(2003) Control + 4% soybean 334 58.0 - 4.40 4.00
oil
C:F=60:40 337 58.3 - 4.71 3.90
+ 4% soybean oil |
C:F = 60:40 329 - 57.1 - 432 3.50
+ 8% soybean oil
Beaulieu et al. Control 317.8 64.2 1.37 1,139.0 -
(2002) Soybean oil 5% 316.4 62.9 1.31 1,172.0 -
Andrae et al. Control (typical corn 337 60.35 1.30 520" 4.60'
82%)
(2001) High oil con 82% 334 60.71 1.2 5.67° 5.20°
Isocaloric (High oil com 332 59.80 12 5.25° 4.70°
74%)
Engle et al. control 334° 58.9 - 6.0° 17.8°
(2000) Soybean oil 4% 311° 57.9 . 5.4° 16.8°
nuene ** P<0.05 ; * P<0.01

Griswold et al. (2003) : Marbling score: 4 = slight; Quality grade: 3 = low select, 4 =high select, 5 = low choice, 6

= choice, 7 = high choice

Beaulieu et al. (2002) : Marbling score: 1,000.0 = small, 1,100.0 = modest, 1,200.0 = moderate

Andrae et al. (2001) : Marbling score and quality grade code: 4.0 to 4.99 = slight: Select, 5.0 to 5.99 = small:

Choice and 6.0 to 6.99 = modest: Choice’

Engle et al. (2000) : Marbling score: 4 = slight, 5 = small, 6 = modest; USDA quality grade : 16 = select’, 17 =

choice’, 18 = choice
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233 mawsnisunniy deuSine fatty acid TuiiloTn

msiGui Nty devSie: fatty acid Tt uaaelu Table 2.4 agullddr9n 6 s
naaod 7 1Anumadenududuves cLA wud 3 3 msnaaes e nielugns
o1 azdanadonisiiuadutuves CLA Tunduiite §1if Noci et al. (2005) Wu e
52AUUDY sunflower oil 1uqmammﬁu‘ﬁu (5.5 uag 11.5% SFO) mlanududuves cis-9,
trans-11 CLA isomer L@ linoleic acid Tu inframuscular fat Lﬁwﬁmﬂmﬁum ﬂﬂfﬁ’l]’w (P<0.001)
Tﬂﬂﬂ’nm%'wﬁ'umm cis-9, trans-11 CLA isomer Lﬁh‘ﬁ‘u 45.6% uuag 109.7% iv‘lWﬁ‘lﬁl.lLﬁﬂ
affeuieuiunguarugy dauamdud U4 linoleic acid A 13.0% L 31.0% MUAIRY
doARSBIM Mir et al. (2002) WU A1t uves CLA 11 muscle lipid tuay Tavmasnn
0.28 151 1.23% wFerindu 339% tile1a5u sunflower oil 6% Tuemsvealamadaou (P<0.05)
dauanududiuves linoleic acid AR 910 1.6 151 2.23% WioriuTu 34% uag Engle
et al. (2000) W11 NI5LA5U soybean oil 4% Tuomisvoslamadaou irl¥ CLA 1u longissimus
muscle AUTY 45% (0.20 vs. 0.29%) Lﬁmﬂ?amﬁapﬁundummu (P<0.05) wenNT 143
51007 1370 cis-9, trans-11 CLA isomer 813150 3A 3124 18 14d U subcutaneous fat 118 kidney,
heart and pelvic (KHP) fat Wi anmduduves CLA Tu KHP Tiuanarnaduseninngu,
17209 0610 15 AmuAIINE UL cis-9, rans-11 CLA isomer 913 UMY suboutancous
fat 10 T M4 ue s luugaS suifsufunguaiugy (P<0.05) (i 135.5%) (Garcia
et al. (2003) 593D Mir et al. (2003) 518971u 1311 anududuves cLa lu longissumus muscle
fat mnimﬁyaﬂ'cjnﬁm?u 6% SFO gan 1 ifeifSsuifieusungualuny (P<0.05)

uneg1915AA10 Dhiman et al. (2005b) 51897437 oIa31 soybean oil AFzA 2 1AZ 4%
TugasomsTamedaou hidwwalaq aonnududuyed linoleic acid, cis-9, trans-11 CLA
isomer 18 SFA 1u longissimus muscle @ 9ANA0IAY Beaulieu et al. (2002) oty U misiasy
soybean oil 5% luemisinan hidewalag dodaduves cis-9, rrans-11 CLA isomer 1u
muscle lipid 31NAM Forequarter, Loin {182 Hindquarter BUAY UATATIUVOL trans-10, cis-12
CLA isomer %Lﬁuﬁu (P<0.05) 14 tissue lipids NI Forequarter (101¢ Hindquarter CARKE
AuAtNUYD4 trans-10, cis-12 CLA isomer 14 muscle lipid fi laninsaasaany 1dlunae

A2981 (19 nTiUTanaloond1 0.02% of total long chain fatty acid
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Table 2.4 Effect of diet on muscle tissue fatty acid composition of beef

References Source of oil Fatty acids (%)

LA CLAs ¢9,11 t10,c- SFA  PUFA

(C 18:2) 12
Dhiman Control 6.00 - 0.23 - 39.40 -
etal 2% soybean oil 6.80 - 0.29 - 39.80 -
(2005b) 4% soybean oil 7.40‘ - 0.31 - 40.20 -
Nocietal.  Control 4.16° - 0.43° - 4557  7.08°
(2005) 5.5% sunflower oil 470" . 0.63" - 4494 784"
11.5%sunflower oil 5.44' - 0.91' . 4460 893
Griswold Control (C:F = 80:20) - - 0.31 - 45.4 835
etal. Control+ 4% SBO - - 0.25 - 49.8 8.46
(2003) C:F = 60:40 +4% SBO - - 0.28 - 473 9.58
C:F = 60:40 +8% SBO - - 031 - 455 115
Miretal.  Control 118 027 - - - .
(2002) Sunflower oil 6% 1.19 129° - - IEE
Control 1.52 0.28° - - - -
Sunflower oil 6% 1.95 1.19° - - - -
Control 1.66" 0.29° - - - -
Sunflower oil 6% 2.23° 122° - - - -
Beaulieu Control 433 - 0.35 ND* - -
etal. Soybean oil 5.0% 444 - 0.33 0.01° - -
(2002) Control 3.91 - 0.32 ND - -
Soybean oil 5.0% 3.93 - 0.36 0.004 - -
Control 6.32 - 0.33 0.001° - -
Soybean oil 5.0% 7.00 - 0.35 0.02° - -
Andrae Control (typical 3.78 - - - 46.41°  4.69°
etal. (2001) corn82%)
High oil cor 82% 4.63° - . . 4430° 5386
Engleetal.  Control 5.51 0.20° - - 47.40 5.94
(2000) Soybean oil 4.0% 6.60 029" - - 4850 7.1

b i
e : *” P<0.05 ;%' P<0.001
LA = linoleic acid C 18:2; CLA = conjugated linoleic acid; ¢-9, t-11 = cis-9, trans-11 CLA; t-10, ¢-12 = trans-10, cis-12 CLA; SFA

= saturated fatty acid; PUFA = polyunsaturated fatty acid; ND = not detect
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dmnnamsnaassfinaududuves conjugated linoleic acid huife Wiiituiuens
fioeunn3u101v94 linoleic acid #aiilu precursor veamsdansigd cLA lunszmizniin
szninngunaaseliliuialndifvedu ﬁaﬂtjuﬁ'm?uuax"lmﬁ?m{wﬁumnﬁm LR
mﬁﬂszﬂamm linoleic acid “luqmmwm‘vhﬁu 54.8 vs. 53.0, 52.0% (Dhiman et al., 2005b)
1A 53.5 vs. 48.13, 49.42% (Andrae et al., 2001) fhu“lunzjuﬁsfr?m‘iywﬁumnﬁﬂuqmmmi
wdainlnamduduves cLa Tundnuderiuiy denfSeuisusunduaiugy szuiungud
WnInanediioadlsznouved linoleic acid TugnsoMIsuANA19AY 191 Noci et al. (2005)
9afU32NBUVDA linoleic acid TugAs0IMISINIAY 27.9 vs. 48.1, 64.9% of FA 1132 0.82 vs. 3.36%
DM (Mir et al., 2002) WBNIING Griswold et al. (2003) AA12T1 MISIATY soybean oil TUYATOINIS
iofinsanademsiity CLA Tuifieide o100z hidarail ilogasomsdananiinavoes
polyunsaturated fatty acid (HOIWOABNIITWAAYB CLA Uag frans-11 vaccenic acid TURTZIMIZ
yiin niee1dumarinmisaamsuanssensandenisiinuveseulmi  stearoyl-CoA
desaturated 11.!1‘5’0&?3@ ueﬂ%mf:mmﬁﬂmﬂﬂszmums biohydrogenation “luns:mwwﬁmﬁm‘fu
Tavauysel shld cLa wouutae iy mans-11 vaccenic acid Uag stearic acid (C 18:0) &4
msﬁymawﬁﬂﬁandn%’awn"lﬁ"luﬂ?nmﬁqﬂuntjuﬁxﬁ?uﬁyﬁu

Garcia et al. (2003) w031 Taaai 18ue s lusugs (High fat diet) aefilosidud
Y94 linoleic acid (C 18:2) Lﬁu‘?j?u“lu tissue Vi‘lﬁuﬂﬁﬁﬂm fio longisssimus muscle, subcutaneous
fat 10y kidney, heart and pelvic (KHP) fat (P<0.01) (Lﬁﬁ‘!d}lu 60.6%, 40.9% Qg 47.8% AAIAL)
uﬂﬂinﬂfr Andrae et al. (2001) 57897 osiFud total fatty acid 1u longissimus muscle i
UANANAUNNATATENTNNQUNARDS U Saturated fatty amd anna (P<0.05) (aAAY 4.5%) U
linoleic acid (C 18:2) 48% polyunsaturated fatty acid LW&J‘U‘H (P<0.05) LSJFJHJS U‘lJmEJ‘Uﬂ‘UﬂﬂIJ
AIURY (tﬁu‘léjlu 24.9%) 1182 Bock et al. (1991) na1'131 lumsasSy 3.5% tallow 130 soybean
oil soapstock (SS) Tua1M13 lAyu Yaisinaronisuldvinlasesdylszno luiufimatumety
i5ad M9 linoleic U2 arachidonic acid éﬂ&ﬁu essential fatty acid %ztﬁwﬁyﬂu tissue 51?%1143131

9 L

Juile linoleic acid Mnnvzgadarilldedridi@nun uazgngadulildlss Tomivaziny

e

(Y

1 a ° ] k4 [ a .
azan' 1318 nrsHeziiiu linoleic acid Tud1 1ddaniu Wuran1n1nNImMsNANTLUIUAS ruminal
. , 4 da o 2
biohydrogenation Y01 fatty acid aand ua:mimnmmiwﬁnqu unsaturated fatty acid 14 n3o
v Y 1%
finnnaesilese uenvindlifterasuy oil winAu'ly o1vsziina ldudanmsdenldlunsuime

o & o a . .
Hun %QﬂuﬂWiﬁﬂ\‘iﬂun]ilﬂﬂﬂig‘anuﬂ'ﬁ blohydrogenatxon
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2.3.4 nsiSundaimii AomsTyayIn uazguanannvedln

namstaS ety aonssa Ia uaznaaiwyinuedIn #3113 1u Table 2.5,
26, 2.7 uaz 2.8 1391 ADG, DMI 1ag Gain : Feed ratio hinandafumisadaluszninngy
Y1AABY AOARADINLNITNARDIVBY Madron et al. (2002) Wy imiinuduveslamagneu

{nAY 4176 kg (meantSE) AIUAUNALVDI ADG YANGUNAABUMIAY 1.7£0.1 kg 8614 15AMm

=}

({1oW1501109 DMI WU DMI HANARAUNNADATENINNFUNAADI (P<0.01) HARTINLUANAI

- o <& ' a4 Yo . o A ' P
finurdesun Falunguini 1a5Ue1115 high extruded full fat soybeans A1iiga uazngulad

1850 low extruded full fat soybeans lugnsemiszdl DMI qanddenSoudvufunguaiugu
i Gibb et al. (2004) 518971 1391 M51a5Y whole sunflower seed TuTayu ¥11% DMI (P=0.05),
ADG (P=0.01) 118 Gain : Feed ratio (P=0.01) tnduiThuiduasa uiileiady rolied sunflower
seed NAUNY whole sunflower seed T1B1M15 IAYu TuNLATIMUANAIAUNIETDAYOI DML,
ADG ¥158 Gain : Feed ratio (8.55 vs. 8.30 kg/d; 1.36 vs. l‘.3l kg; 0.157 vs. 0.158 A1481AY) (Table
7) uBNIINT Gibb et al. (2004) Fasrwan 1B Tamadaouit 185y 14% rss w3uluems w
danaih 1l DMI, ADG %30 Gain : Feed ratio aad109nnguiltasy 14% WSS (Table 7) 919
eannnemsiUszneude whole S HAm&aTn ME ganiemsis rolled S8 11w
adasenou (3.02 vs. 2.93 Mcalkg) 1482 Huerta-Leidenz et al. (1991) WU N1SLA5N whole -
cottonseed (WCS) fiszdu 15 uaz 30% luemsIn lidenalaq apllszdAninmmsiniydula

v InmAdaouszrningunaass 1aun live weight, DMI, ADG 138 Gain : Feed (Table 2.8)

Table 2.5 Growth and carcass characteristics of steers fed diets supplemented with oilseeds.

Item Megalac Soybean

Extrude Raw Roasted

Performance variables

ADG, kg/d 1.1 1.0 1.0 1.0
DMI, kg/d 8.9 8.9 8.9 8.3
Gain : feed 0.12 0.12 0.12 0.12

Carcass characteristics

Carcass weight, kg 320.7 3174 3164 312.6
Lean yield, % 57.3 573 58.2 58.2
Dressing percentage, % 54.4 54.9 54.3 54.5

Source : McNiven et al. (2004)
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Table 2.6 Growth and carcass characteristics of steers fed diets supplemented with oilseeds.

Item Dietary treatment

control LESB HESB

Performance variables

Final weight, kg 592.0 598.8 618.2
ADG, kg/d 1.6 17 1.7
DML, kg/d ' 10.3° 10.5" 10.1°

Carcass characteristics

Hot carcass weight, kg 366.0 369.8 377.8

Dressing percentage, % 61.9 61.8 61.1

Quality grade 5.8 | 6.0 6.3
NUBINA : “{p0,01

LESB = low-extruded full fat soybean; HESB = high- extruded full fat soybean
Source : Madron et al. (2002)

Table 2.7 Effect of supplemental sunflower seed on performance and carcass characteristics of

finishing steer.

Item Treatment

Control 9% WSS 14% WSS 14% RSS

Performance variables

DM, kg/d 7.42 8.19 8.55 8.30
ADG, kg/d 0.96 1.22 1.36 ' 1.31
Gain : feed 0.129 0.149 0.160 0.156

Carcass characteristics

Carcass weight, kg 338.2 360.4 368.0 362.0
Dressing percentage, % 58.3 59.0 59.7 59.1
Back fat, mm 10.7 11.3 13.7 13.7
LM area, cm’ 84.8 87.3 93.7 84.2
Quality grade 24 25 2.4 28

HUTUING) : Linear effect of including whole SS in the diet (0, 9 or 14%)

WSS = whole sunflower seed; RSS = rolled sunflower seed

Source: Gibb et al. (2004)
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Table 2.8 Effect of supplemental sunflower seed on performance and carcass characteristics of

finishing steer.

Item Treatment

Control 15% WCS 30% WCS

Performance variables

DML, kg/d 7.89 . 8.97 8.45
ADG, kg/d 0.95 1.15 1.03
Gain : feed 0.12 0.12 0.12

Carcass characteristics

Carcass weight, kg 2239 234.3 231.2

HuaYe : WCS = whole cottonseed

Source : Huerta-Leidenz et al. (1991)

ufmmnfrnfiﬂﬁmmwﬁmmﬂ1w«mn‘wui1 Tinuanuuanaraneadasznitnguy
Vlﬂﬂ’t’)d‘f;jﬂu carcass weight, lean yield 118% dressing ﬂercentage “?Qﬁﬂﬂﬂﬁ’mﬁ'u Madron et alt.‘
(2002) WU dmsinanndaniiminmie 6034116 kg uaz linuanuuanaiunada
szwiwnzjm\ﬂamﬁa hot carcass weight u3o dressing percentage uanmnﬁyield grade QY
quality grade "lﬁwummsmmhqﬁumaﬂﬁﬁi:n'J'Nn'q'uﬂﬂamaﬁam?u extruded full faf
soybeans TgATBIM1I (Table 6) UAZ Gibb et al. (2004) 37891451 liwLANUUANAIINAEA
YBINUN N INANHULAN 5EHINNGUNATY 1AUA dressing percentage LAy backfat sAdU
carcass weight NN tﬁuﬁuﬁ‘lmﬁuma (P=0.03) 97U longissimus muscle area WU Lﬁu‘ﬁyu‘lu

nqu ATy 14% wss Tuems wiSsuiisudunguiiasy 14%RSS (P<0.05) (Table 2.7)

23.5 msaSuEafieiuy (Oilseeds) ADU5U10L fatty acid TuileTn

eSSt lue s derlSine: fatty acid youie In 1ane 1310 Table
9 uaz 10 a1dh anududuves cLa Tuitelunguiiiasudae extruded soybeans Ay
44% (P<0.05) Uag precursor AMTuMIduns ey CLA molwaad (C 18:1 frans-11 vaccenic
acid) (R 25% wuiulunguiiiaudae extruded soybeans ionfSsuifieufungumansaasy
raw soybeans (P<0.05) (Table 2.9) NnHaTiRATLRINa 1281905110 1841 Tunszumendniloda
NITUIUATT hydrogenation Tawdl linoleic acid "AN fatty acid FUANGNVDY soybeans wildld
trans-11 vaccenic acid (U precursor dmFudansizy CLA) lusziuiige dudy mdansizd

A ¥ [ ] o [y g §
cLA molumadziudusuduamge] dawwarilfseduves cLA molumadgaiumuly
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¥ []

&8 dIUTERVUBY CLA UBY trans-11 vaccenic acid luiifoninnguInmadaouii 145y raw
= H ' S a

soybean 1a3ulus M3 9zA 111 namalfiiug1 MsianszUIUMS biohydrogenation TUnIEIMZ
y '

v oA t4 i o J o a
wiinifadu Tasauyssivinndmiungulnfilasy  untreated  soybean taFulueIms
= [ 1 a Va d" ' 1 .
gﬂ%’ﬂumammqﬂﬂﬂmu heated soybean HBNIINUNUIT soybean NWIUNTTUIUNIT roasting
v L a - v

process 92115011898 linoleic acid 1INMIIAA hydrogenation WenlSeufsununszuiums
1 ¥

extrusion FeaaNaR %5z AUv0 linoleic acid Twiogendi daunrududuves CLA isomers

1A trans-11 vaccenic acid #1071

v
'

aoAARDINY Madron et al. (2002) WU AMITNTIUVDA cis-9, rans-11 CLA Tungqui
(@33 high extruded full fat soybeans g4nNIINGUAILAN (#uRY 17%) uandrefunaan
(P<0.01) Lﬁ’e)di]’lﬂﬂ”litﬁ?&l extruded full fat soybeans Tuems w114 polyunsaturated fatty
acids 1A®MANIE linoleic acid cf;'u’ﬂu substrate ﬁﬁ’lﬁ'ilﬂuﬂ‘i LUIUMIINA biohydrogenation Tu
aszmznaln aAmguf wasena1 i ldniswaa cLA Wnszzusinduiumiousums
WA C 18:1 trans-11 vaccenic acid dmuFunszy CLA melumad uamsituduves CLA Tu

muscle lipid falosyn (Table 2.10)

Table 2.9 Fatty acid profiles of loin eye samples from steers fed diets supplemented with oilseeds

Item Megalac Soybean
Total fatty acid, g/100g FA Extrude Raw Roasted
C18:1trans-11 vaccenic acid 1.75% 2.11° 1.69° 1.85°
C 18:2 Linoleic acid 280° . 28! 2.94° 4.06"
C 18:2 cis-9, trans-11 CLA 0.33" 046" 0.32° 035"
C 18:2 trans-10, cis-12 CLA 0.008 0.003 <0.001 0.03
HUBIHG) : *** p<0.05

Source : McNiven et al. (2004)

Table 2.10 Effect of diet on muscle tissue fatty acid composition of adipose tissue

Item Dietary treatment
Total fatty acid, g/100g FA Control LESB HESB
C18:1¢trans-11 vaccenic acid 1.33% 142" 171"
C 18:2 Linoleic acid 1.61° 167" 1.91"
C 182 cis-9, trans-11 CLA 0.66' 0.69° 0.77°

MIneing : % P<0.01; " P<0.001 Source : Madron et al. (2002)
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uaf}%mf‘: Gibb et al. (2004) I3 18914 1331 1513y sunflower seed 11zt whole tiaz
rolled 88 WlFAMUEEUDS cis-9, trans-11 CLA ua% trans-10, cis-12 CLA Tut subcutaneous
fat 1A delFenifisufunguaIugy (P<0.05 uag P<0.001 AA&IFY) AU linoleic acid
Wi ngquitieiu 14% wss fianududugafiqa (p<0.005) dionSeuieutungunanesdi

(Table 2.11)

Table 2.11 Fatty acid profiles of subcutaneous fat from cattle fed diets with and without sunflower

seed (SS)
Item Subcutaneous fat
Total fatty acid, % Control 14% WSS 14% RSS
C 18:2 linoleic acid 1.15 184 1.40
C 18:2 cis-9, trans-11 CLA 0.78" 0.92° 0.91°
C 18:2 trans-10, cis-12 CLA 0.03* 008" 0.07"

RUYLNE : * P<0.05; *" P<0.001; ™ P<0.005
WSS = whole sunflower seed; RSS = rolled sunflower seed

Source : Gibb et al. (2004)

IS

Huerta-Leigenz et al. (1991) 11001431 msiar3u wes Tuemns Tnmsgaou lildild
AU uTUV0 linoleic acid 1A% total polyunsaturated fatty acid Tu perinephric fat UANA1IAY
NMIADATENINNGUNAADY UAAITNT UV linoleic acid T perinephric adipose tissue Ay
0.55% (P<0.05) tiieta3u 30% WSC luens TnnfSsuivufungualuny dau polyunsaturated
fatty acid WU A uzgendt (P<0.05) Tunguitiatu 30% wWsc ionlSsuiduiungy

AIUAUUBLNGUATY 15% WSC (Table 2.12)
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Table 2.12 Fatty acid profiles in perinephric (PN) and subcutaneous (SC) fat from steers fed diets

with whole cottonseed (WCS)

¥

Item Diet
Fatty acid Control 15% WCS 30% WCS
PN SC PN SC PN SC
C 18:2 linoleic acid 4.06' 3.23 4.14% 3.14 4.61° 3.61
SFA 52.50 40.38 54.76 40.91 53.50 40.67
UFA 4747 57.32 4523 56.59 46.49 56.00
PUFA 457" 3.75 4.60° 3.62 5.05° 4.06

HUYINE :** P<0.05

Source : Huerta-Leigenz et al. (1991)
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-
Unn 3
= = o f,' v q'/ - 1 Y a
msfnmmavesmsdnmdathe saziniudavmassuemslnyu aemsosadvla

auMnan SandamanlaslastSina fatty acids tazmsazanves CLA lwideln
fl y

3.1 Uni

U

] ] 9 b 9 9
cLA Hunsaludunnuluemisi ldandalifoades laomwizilowazii Wnide

L)
' 'Y o 4 a o a e o ' ' ]
wae wuasivayuilss Tenilumsquamidedus Tnaldsunaadaainsna1n wu s

(anticarcinogenesis) (Ip et al., 1999; Belury, 2002; Corl et al., 2003), aaN15 @ vyl (antiobese

=

effect) (Park et al., 1997), ﬂ%’mﬂﬁauszuuqné’nﬁuim (modulation of the immune system)
(Cook et al., 1993), aanMIsHw ylviuluduidon (antiatherosclerosis) (Nicolosi et al., 1997), A
9101531 @132U7N (antidiabetes) (Houseknecht et al, 1998) itazaaualudiulusienie
(decreased body fat mass) “luuuyﬂ' (Blankson et al., 2000; Gaullier et al., 2005). CLA W
AIUNTUYD geometric LAY positional isomers ¥0INIAA 1UADN Q}\i conjugated double bonds
cLA  iuans@ana1alunszuaunts biohydrogenation  ¥oensAd IudSnFuinnnms
biohydrogenation 11 I auysaiveansaluiubigudalunsziniensin (Baumam et al, 1999)
at1elsAmma3Sedanuin Tnunamsadansied CLA 910 trans-11 octadecadienoic acid %4
Huersaanarslunszuiunsbiohydrogenation Tunsziwiznain dreoeu'lal A’ desaturase T
\#t0i80 (Gritnari et al., 1998; Corl et al., 2001). |
aifovareqaudszaunaduSelumsiiuesfseneuves cis-9, rans-11 CLA 1u
Tulund e nnmsiaSusiniudy (Engle et al., 2000; Mir et al., 2002; Mir et al., 2003; Noci
etal., 2007) wazsdaiviniy Bolte et al, 2002) Sutumsiaduunas i danlszneuves
linoleic acid 8y 91 Wit uazusiafainiu 1w W dadauves cLa Tuffedaiiuiy

4 av 3 dyd' P a :' v W A A o '
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cLA il n

[v) d
3.2 Ingulsvenn
A & a o :‘ v A '
3.2.1 iWednynanistaSumante uaziniudunideslusimislagu aenis
IY@AY Tn wazauA NI
4 a o 3‘ o o 1
3.2.2 wefnwmanistasuwiathe vaziiudundesluemisTayu dents
v b4
wasuulasySunm fatty acids luiileTa
A & a [ :‘ o W A ]
3.2.3 edAnumamsiaSuwaniho uaziniudumdsslueimis Tayu dentsazay

¥
v84 CLA Twiiie1n
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d oy
3.3 gilnIniuezaEms
¥
19 Ty $1u9u 18 @3 (Tavuwed] $1uau 9 & waz Tale $1uau 9 #2) TauTayadagn
y s . { os‘ = 5
G lastaluaanidon naziiih ldfuaaeaal SauALA1TNARDIUUL Randomized completely
' 1 v @ J
block design (RCBD) Tnsutiuiu 2 ngunaass (block) Mg In uazinngunaaesaiy
y Qs (= s = s :: v Q'
viming (lansw) 1A 1ndRearu (stratified random balance group) 9N UGUAMAADA
3 st dq Vo 1 v Jdo dy
(treatment) 113 3 NIaua v Inluusasiugail
T 1 91M13AIUAN (0IM15VU 14% CP)
o 1
T 2 9113AUANI WA VaSuThiudundes 300 n¥u/A/3u
' Y a a3 a v W @ J o o
T 3 omsaauguiniuasudathe 1.9 Alanfwdaiu iufuninwia

fhetszuns 300 nsu/dYSU)

o) o

mududoya naznTIzHA 0819

@ ' Yy 9 ¥ Y o

falneenilunguauuwumsnanswds Iemisuen (hedhn) uazemsduiuaz

3 a0 [ 4 3’ o y 3
2 a5 Tavomsdwdiuswduwaafhouasiniudundesmunqunanes ssoznarlums
v W @ 4 1Y n’j o o s o | o ’

USudveslananeaszuia 2 dlanm ndeniniusinmananes $119u 84 u (12 dilanv) Tag

9
° o =] ] v a
mnstunnuazifudoyanian el

asfndudssaninmmsasyau Ia
1 4
1 ming
0 @ @ 2 :’ o 1 ' ' o n’l’ a I'd
mmsFaaziuiniminlaudazngunassuiluiteds 3 afa vaq 3 dilat Tavea

' o ] 9 o
9IN1TINDUBIDLIUDY 16 ‘H’JTSJ\‘I

2msnuld
o &£ 9 a o a £ d w 1 1 a v a o
Uumnmegaﬂsu1m®1ﬁ15wﬂu TIRNUNUAIDYNBINITNDUAULASHAINY ﬁluswm
<3 o 4 @ oA v W t d W ' t a 1
nuNn 2 ﬁﬂﬂ']ﬁ 2 WUaanBnNU) IﬂUqulﬂ‘ﬂﬂ'«]ﬂU'Nﬂ'lﬂ'lill.ﬂﬁg‘h'uﬂ (mms%’uﬂqumnﬂu,
Y] 1 A o a '8 J P .
pIMIsTUNGUNAABY uazemisnu) o ldTmszvesndszneuniuail (Proximate

analysis) (AOAC, 1990) (1a¢ Detergent analysis (Georing and Van Soest, 1970)

3 ANTIONINAITHARN

o = o Oy o o 4 ‘:' g = Y
8RN T95 AU T (Average daily gain, ADG) = MmunAdfiiuAY (Alansu)
U

Energy/Gain = Energy Intake/Body weight
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= Y .
AITFANEINTUAUN NN (Carcass quality)
d’ [ Y o @ v R oy ¥ A . . o
WBATUILENMANDY 84 U MIMsTwaziuNnimiinldin (live weight) NHIU
i ] 4
mseaemMIsuILdleiates 16 ¥ 1us nasnniuih laynngunsneassguidranmuiias
aAwmuvaIng lngguanngunisnaassaz 4 41 Meiinmsianaziuiingunimainaieg Taun
t4
HIMUALINY AN FUYAL Dressing percentage, Loin eye area, Back fat thickness, Color,

Firmness, Drip loss {t01¢ Marbling score

LA T4
1 1Wos1dusiyIn (Dressing percentage)
9 o o Y ' Y] ° o g a 1 dy a
foyanlesidudann (Fadiiuaziheivizneluseniioua) Wudidednandauny
¥ ¥ k4
'Y a o Y .Y <] a T
w19 msrgshniingindluimiinswveuiiouns Tudu 18y Wefla nszan Tilduen
a < a dy C% 4 4 9 L o ‘3 Ky o
swaziBeadaTunouiiouns Tudu nszgnniedu Jeyateiuulsunivegiuszduvesnis
:' v & ¢ o ' a { 2 4 a '
szmnivennndidalvasineush uazdinmemisnsediwssgou Tuedvizdesoims

0 sd o v
msfnaledidudann aunsadanldningas

Y ; v o
Dressing percentage = (MNUUNTINGA — 3% YBIUIMUATINAA) X 100
:l W A
dmidnliain

- o S o o
ie !ﬂﬂi&“ﬁuﬂ“ﬂ’]ﬂ = YINUDHINWYU x 100

Oy LN T )
WIMUANFIN

: o = :’ o iy =1 { '
Warina ey vutede WInsinaIn MU IsUFEuN 3 esrwaidoe una 24
#2134
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M o d Yo
¥11ua Taviithayeialvnuaasanan

y
A o

o/ J - Y o .
2 MIIANUNHUIANUOTY (Loin eye area)

Yaseni19Insah 12 way 13 Taold Plastic grid

3 mzianumuved luiuuyin (Fat thickness)

¥

' ] -4
Faszndnad Insad 12 uaz 13 o A % vesnnwenndwioduninszgndunds uazas

9
anfuRITuuenves vty Taeld Vernier caliper

3
4 myszdudveuiiouas (Color of lean)
A et Py yd =& At ¥ Sa a R
o lahAaastidunsan szuaasldmudslantioydes msrz Inndioguindezad

[ Y] Py - - o LY a A 3 @ [ dy LY
u151J1J53°ﬂ’]u IWIITUMTALAUUATANIN ﬁ’lﬁiﬂﬂ'ﬁﬂi?}luuﬁ 1‘Fﬂ36013ﬂ1ﬂluaﬂuuﬂﬂ
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3 v ] 1]
(longissimus muscle) ttaziiods Inn (semimembranosus) lasAredaiiladannglnied 12 1alu
o ya a a o 1 Ay A o YR A
vacuum package 111 13N gaumgdl 0 - 4 ssruwaiFon Tagaziamdvouiion 14 Tu ndaai tiie
f ¥ v 3
A5U1791111A2061990n 910 vacuum package 19 1 3Ngagiitouiu 60 Wil 9wl dadd
b4 1] ¥
49411108 781A584 Minolta colorimeter (CR-300 MINOLTA, Japan) lasdas1dvoilonindis 3

Aunu TufinaAunde L* | a*uaz b* (Madron et al., 2002)

5 MFIAANIINANAI (Firmness)
LY o - 1 g 3 4’( dil 3/ d'
ATIANINAIRIYT ORI INLU NV oA uaziloas Innvouie 1a TaslyinTes

Texture analyzer

LA S P o’l
6 lasiaudnsqauden (Drip loss)

14
A

¥ 3 & ‘ v . 1Y
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.ﬁl 1 s W y ald' = A o o
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1

Y g o :‘ o q’/l LY °y @ ° o g :I
Funlngaimindnass Tuitmimingaie (02) e ldwsammleSidudmsgandnh
MINYATAIUIN

]
wodidudmsganderit (% drip loss) = [(D1 -D2)/ D1] x 100

7 m3in lvsiuunsn (Marbling score)
&
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a 's o =t Aly
8 ManTIzHeaNAlsenauMuAlveUTe
) ] dy ] d” o d{’ ° v ¥ P} o
dregraile laduilodunsnuazitdeas Tun shwveiluldazdee uaziirlyl freeze
[ j :zl o [ -~ 3 o a I's 4
dried 83 luadiuazinse 2 mm 9059 tazimslnsziesnlsznsumaaiiued

b4 v
1o Uszneudie anwudu 1usAu luiu uazidr 1833 proximate analysis (AOAC, 1990)

msfnduesnilsenoutastSuives fatty acids HagMIALANYDI CLA Tuileln

1 omsdad

quitudeduemisurazyila (esdungualuny, emsdungunaass uazemns
M) Frog1eomsinnadaiiniy #aulaen33uos Folch et al (1957) U Metcalfe et al.
(1966) Tagririaet1adi Ida1nnsnaaes F10819a% 15 g ARAGIY chloroform — methanol (2:1
viv) 151194 90 ml ﬁﬂﬂf]u (homogenize) ni‘_lunm 2 mﬁ (Nissei AM-8 Homoginizer, Nihonseiki
kaisha, LTD., Japan) 143213 chloroform 131184 30 ml waziudnadauiiunat 2 ﬁﬁqmmfu

s

¥
n30af1061914d separating funnel uduAutiin1Ialossu (deionize water) USu1at 30 ml uag
1 3

0.58% NaCl USuiat 5 ml walidduudinelsuarsazaronenduodradany Yaow

' 1 !
a150za10dIuald evaporating flask NNIWIMTALUUBU FIMSUENAIIaZaIwERNTIN

.
] o

lviiuTaosem UNYUNYY 40 °c dw Rotary Evaporator (BUCHI Rotavapor R-200, BUCHI

a

o 3/ @ 3 3 3 d {
Labortecnnik AG, Switzerland) 1uiintinsin lufuf 18 armiuiy 1301018 N, gas Againgii 20
°C N1 methylation
¥ v
71591 methylation AALYa391NI5Y0I Ostrowska et al. (2000) A33! FaR2I081911M1iN
' v
uuueou Uszuin 30 mg lalunasananoadunfervuin 15 ml 9I0UUIAY 1.5 ml 494 0.5 N
NaOHMeOH ldlunasa udalaomanielunasadioudalulasiou Yachvasanaaesld
v t4
atnuazlinnudoun 100 ssruwaFoa 11 water bath 1Y 5 WA sErIeHinls G981
o Y o Y o 2 =y a ° . . o ¢ o 9
12 a¥1 udah Ifiduassudsguugiilnd n15%1 saponification AauyssideinAeInnIs 14
¥ 14
asazaneld luliveainiumbony 9InIuAN 14% BF, MeOH U5uas 2 m! ldluvaea
naavs udar laenmanmelunasadlouia lulnsou deamsmydsuim cLA d1635m5 19
internal standard 19 1111/a 1 m1 vo4 C”mmﬁ’fu‘i’fumiuau 2.00 mg/m! 11 hexane) Uaz Tau
v b4 b 4
$ouf 100 paruwalFoa U water bath W11 5 W sEnalindsive1ed1ause 1-2 59 wdnih i
o a a a oy o Z . § ° .
wuawuﬁqqmﬂqnﬂﬂﬁ @110 8U 10 ml 31080 solution N I@ 1NN methylation aslu
a o a y a - a S 4
vavauaI NI UNALIVIIA 50 ml TuvisaigurQl 10 esAusaIFYa ANIFITOD 5000
v 4 b4 ¥
rpm WY 15 W 10N 17 liquid-liquid phase ton lAAYUAER N5 E109U hexane (Fuvw) tag

°y § a 3 < 1
dry 117i919AA00ANIAY Na,SO, 11MIWAUA1582A10 CLA methyl ester luudady laonn
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14 ]
groufalulasiou nawntiuihifI061 fatty acid methyl 118 1 3ins12vid5anes fatty acids
Tﬂmﬂ%‘m Gas chromatography (Hewlett Packard GC system HP 6890)
ldy
24i0ln
1 ¥ Y
MINATITHUTUI free fatty acids ag CLA Twiile Indruiilodunenuasiiioas Tun
X A L 1 y [} L
Tauin309 Gas chromatography (Hewlett Packard GC system HP 6890) ¥eaaegrutiovuana
4 as o
11U aauas91nI5Ues Folch et al. (1957) uag Metcalfe et al. (1966) 1LagN1INT methylation
v ]

#aula991nI5v04 Ostrowska et al. (2000) HAI9NHUNIAIBE14 fatty acid methyl 1114 11

a g (@ R g aq ] =t v a o o o 9
'Jlﬂi'lg'ﬁﬂﬁu']m free fatty acids ﬂ13Jﬂluﬁaulmg'Jﬁﬂ’]il‘lfulﬂﬂ'«lﬂﬂmﬂ'ﬂ'l«!ﬂ'lﬂ15?(91'3 99 1
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]
LY o

;‘ A a8 J @ J a A Yy Y o
w1 uﬂ')mﬂﬂﬂi\lﬂ\‘lﬂﬂigﬂE]ﬂJ‘UT’NVlﬂJ?J‘Nlnﬂﬂ'J'lf)'lﬂ'ﬁ‘BHQE)u"] mmmmmmmﬂm"lwu Cl18:2

A 3 A a :’ o W A [~ - o '
mnwmamsuumummamuazmaﬂﬁw ‘lumm:ﬂnsﬂ"lwu C18:3 ﬁi’Ji]‘lNW‘]J(luﬂTH'linﬂ

qns
:‘ LY Y] d’ : Y a a 1w = Yo ¥ 1.4
HIMUNAUNDTULANITNANDY awﬂmmwmﬂmmmu uazmsﬂu"lmmqum"lw
N @ =

1 ' o @ aa i o a : 1
anuuanaesifedidanadd >005 so1elsiaw msiuldTisAvanasednd

LY

v o @ aa 4 a °y o o =] a {
Vddgm1eada (2<0.05) WaeSurhduduniowazmanthe nshuldldsAuveslan1asy

]

o o 1 t { o :I v @ ] & o W aa
waathoiindr (p<0.05) Tnlunquaruguuaz IadldsuiniuduviesedieiiisdAgniada

3
i

14 v 1 9y
nansnaasslumsaneiassldurudsrtunmmansdug sadedrauu msaSuiniug?

{ ¥ ' 1 o v :’ o o 4 Qy
mAeahisedy 3 uaz 6% lulailea lulinadenishiuldTaquits thwminduliedugans

= ~

NABDY AZdNTINMTITUAD TAADIY (Whitney et al, 2000) USWIMUHANTNAADINIUDY

o

v H
(Y & = LY

Lﬁmﬁmf}mﬁ?uﬁyﬁuaamammm‘u 4% (Griswold et al,, 2003), 5% (Beaulieu et al., 2002),
¥humuagiu 3 vt 6% (Mir et al., 2003), 5.5% (Noci et al., 2005), 150 g/d (Noci et al., 2007),
waziunendirlen 5% (Hristov et al,, 2005) Tumeaseafudy vesisauwuhinsiuldieg
U 1f1wﬁﬂﬁmﬁa§uqmﬁmam wazdns 1ML Inanas dowaduriniu s.5% Tu

v ]
911115 (Andrae et al., 2000) 4aziiudANADY 4% (Engle et al, 2000) N15AARIVOINTAU LA

& v

A a2 b a 4 dw b M a ¢ w o
'quummamsuumummammmumn1mn1uumumamamuamﬂsznammnm"hmu"lu

e o/

a 1 & a 1 o o o A’: 1 alz'q ° Yo
dudegge Fe liTinadenszuaumsndnlunszmenin wosfudimsdeslditels Mlvdia

M3 ldTnguiite (Engle et al., 2000)

q

a [ 1 [Y 1 ]
Huerta-Leidenz et al. (1991) wSuwAathenszdy 15 uag 30% WHUANULANAIIVDY

¥ ]
o w o A

1 4
iminduleduganisnanes  wazdasimsnsyduladedy  Unsnuramsnaasimes

o 4 a g § ) o
Aofuide Tnmednoulasumanthoisedu 15% (Cranston et al,, 2006) waanuaz Tu (Gibb et
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' o a [ o A @ 3 a o
al, 2004) 86 sAmy MaESuaanunzTuRszAy 9 oy 14% TnavhlimsduldTaguis

] Qv =

(P=0.02) ALOATININTYAY In (P=0.01) anadotelitied 1Ay 19ada (Gibb et al., 2004) A3
Susathef sy 8, 16 1tz 24% Nnavhlimsiu1diagquits (P=0.041) nazmsiuld Talsdu
(P=0.015) anad (Luginbuhl et al., 2000) msanasvesmsauld3agquitadonisaSundathe
prilumsizwdathogndeslunszimzniinléton iiosnnidathefifenumdaiis

genilsznovveately welen luazawluasvenfidunars uazdeslei liazareluarswonii

s

v
o« o as va '
flunse (27.4, 47.8 uaz 385 awdwy) wennntindatheddinuanialvarmunszimegniin

1

1341 Mldszeznaeglunszmzminuiu shlddamsiu’ld Pamquist (1995) uuziivh

' z 4 J . &
mstesldlothedniuiiownnnletheliesddsenouveslaseadraily crystalline structure 448

- 9 :’ ° & o w ° = s d a0 ° 9 ' 9
mwu"lmmmmmﬂ mmnﬂms‘wNmsumgaumunaumaﬂwaqiaﬁ Vlﬂﬁﬂ]iﬂﬂﬂllﬂﬂlﬂﬁ

o w Y

g
wanthegninaaiey

QO
y ¥
2 @

' [} J J =3 a Ay
MsAnyInS Il lunuaNuuenanveesntsznon Tusau ety tazanusuly LM

o

A e du 4 A a g v Y 1 /d & 4 4 v
waz SM aSuihiudunane usowaathe anvazann 1dun wWesisudain Wunnida
Longissimus dorsi area, shear force, color Ilf& marbling score ‘lﬁﬁﬂ’31ullmﬂﬁiT\‘lﬂd1dﬁﬁﬂﬁ 1 Niy
MDA UREINY ,

Vv ' + g
Beaulieu et al. (2002) $18IUIINMSATUUINUOUNABINTLAY 5% ITwansznuas
Y
dmiauazgaunmann 1wy AU lududunds LM area 18 marbling score 8614 15fin
dy o 1 1 @ o w aa A o
Engle et al. (2000) 3 1¥1fiu31marbling score ¥aemnfouUnARatThivd Ay adftlomsy
L { e v A e Yo 4 2

HTud AN A0 52/ 4% Griswold et al. (2003) uaaaliiiuiulsaSuiniud undounniu

. 3 v
Wesidudmnanas (P = 0.04) Rib eye area anailoiaSyiiiumunziu 6% (Mir et al., 2003)

a :' o o { [Y) ] 1 ey o I's
msrsuhiuniuasTuinseau 5.5 50 11.0% luswsvulilinadetimiinein senilszney
¥ ¢
ANuFULaE vy 89 LM (Noci et al., 2005) H51091UHamINaaoiusufuIfudlo@sy 150
g/d SFO (Noci et al., 2007), high oil corn diet (Andrae et al., 2001), whole sunflower seed (Gibb et
al., 2004) 14a¢ high fat diet (Garcia et al., 2003) Tumsasstudny Cranston et al. (2006) 51974
' v o W aa A o o {
MIDADIVO dressing percentage DS marbling score amaﬁuﬂmmgmqaamﬁammuaﬂﬁwﬁ
A1 15% luTnmadaou

. P 4 A 9 & my
CLA isomers NwnlwiloondmidloduIng'ldun cis-9, rrans-11 CLA 100 trans-10,

4 v ¥
cis-12 CLA 1ua329nulos yielunume nsAnyInsiinudn CLA (cis-9, trans-11) lu LM

Py 42' v A w5 W aa 2 A'i a :’ v @ A =) =}

nYust oAy nada (P<0.01) D9 116% 1oz 214% e niniudumdsalsoumey

o W

[y ' t ) o a o v A
funqualrunuuaznquiasumdadhe awdau msisuwdathe limu cis-9, rans-11 CLA Tu

¥y 9
v o @ o A o

p 1 v v
te@onduile TuvuzimsSunainiudandouazmaatoliiinade rans-10, cis-12 CLA
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misuvasaulssauaud S lumsiity cis-9, mans-11 CLA T4 muscle lipids Taanisiasu
Jwﬁummmﬁadm (Engle et al., 2000; Mir et al., 2002, 2003; Noci et al., 2007) 83f15zn0U
cLa lunduiitemudy 45% deidy 4% sBo (Engle et al., 2000), 339% tijo1a5u 6% SFO (Mir
ot al., 2002), 30 1130 75% iRIASY 3 WiB 6% SFO (Mir et al,, 2003) Uag 144 Wi 73% iowasy
SFO 139 linseed oil (LSO) MuAIAU (No ci et al., 2007) 9619 lsAamuuesioa inuaam
LANANYDIBIAUTENBY CLA °luaﬁm‘ée%ﬁuuaxn’?yméﬂﬂé'mtﬁa (Dhiman et al, 1999;
Beaulieu et al., 2000; Dhiman et al., 2005)

mstuATaTaY cis-9, rans-11 CLA Tunduniledorasiniugandenfuiioansn
sfudmdesiiesiilsznouves C182 faty acid ogge defidmlumsdunsizd cLA
ASYLIUAS biohydrogenation Tunszimizwiin laiauysal ¥l CLA isomer uog C18:1 trans-11
vaccenic acid §10u intermediate Mou@sIANsINENTN KazgaiouliflucLa (c1s:2
cis-9, trans-11) °lu1ﬁym50 Tﬂumiﬁmﬁﬁﬁmm A’ desaturase (Griinari ef al., 1998; Baumam et
al., 1999; Corl et al., 2001) msisuwiathelumanaanesadei hifiwadessslsznou cLa lu
nduie Sudhudathuestosdlsznouves C182 fatty acid 9¢q9 Palmquist et al. (1995)
uuzivhmstesduaznsldilss Tenfldvesnsa luiulundafhonazndanuns fuiuediu

=

NIEUIUNS R AT MIUAR U aﬁaﬁﬂﬂﬁ’ﬁgauﬁtTL“ffﬁmifmuﬁﬂ Page ct al. (1997)
Pszdiunwdatheazanfonssuves stearoyl-coenzyme A desaturase 1u subcutaneous adipose
tissue Ay liver Lﬁmmﬂium%ﬂﬁwﬁmﬁﬂixnau cyclopropene fatty acid “?di’\’ﬂﬁiﬂ"lﬁ;m‘ﬂu
FTOTORMIUNDAUAIT  Madron et ol (2002) wuzihhanudull1Rvesnssuiums
biohydrogenation Tunsizninewauysel Wuwald ldwandaninmsdeslufudy  stearic
acid L’c‘?ﬂf‘huiﬂﬂj MIA14 C18:1 trans-11 vaccenic acid 1482 CLA Y00

nsaluiu C12:0, C14:0 uay Ci14:1 W LM ey SM anasesnivodAgn1eaaa
(P<0.05) Lﬁ"mﬁmuﬁﬂﬁmﬂ?ﬂmﬁcmﬁunfcjnmuquuaznfjmﬁ?m‘fﬁu&mﬁm (Table 3.5)

v [
msasuhudumdeazuaatheildnsa ludy C16:0 uaz c16:1 1u LM uag C16:1 1u sM

Yy ¥
o [

anatedelitiod AN Nana (P<0.05) 1UITenslliuiunan1InAaoIved Engle et al. (2000)

A

Fomunsaluiu cie:1 Tundnniteuas ludioio luuanas usnsalviu C16:0 lian e Tn
medmeulAsunisiasy 4% SBO Hnwnumamsnaneshueuduafuiiewsy 5% SBO
(Beaulieu et al., 2002), 6% SFO (Mir et al., 2002) 2¢ 3 130 6% SFO (Mir et al., 2003) 8613 '15f
A Noci et al. (2007) 315 nsalusiu C12:0, C14:0 uag C16:0 lunitodendnnitoifiniy
(o Tauito 1430 31a33 SFO LA LSO Dhiman et al. (2005) 51641431030 48 C12:0 - C16:0
1u150x§a"lmﬁuuaﬂm5m?]"ant’huLﬁe"lmﬂ?iUuuﬂmtﬁaiﬂmﬂéﬂau"lﬁ'ﬁ"ummf?n 2 %30 4%

SBO lusmiziinga lusiu C14:0 uAY uaznsa Wiy C16:1 anae Msanndvnensaluiu C16:0
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b4
o o A

uaz C16:1 1leennmsiasy SBO nieniuitadus o uaunau1I9IN negative feedback
inhibition of fatty acid synthesis Tay exogenous fatty acid

Stearic acid (C18:0) T4 LM and SM voslnitIdsumdathegendiTnlunduaugy uaz
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Short — 1A% medium — chain fatty acids (< 16 carbons) 11 LM 1taz SM lipids anasad1eiiiod 1Aty
aa 4 a ' o]
NNADA (p<0.01) (#1o1a5y SBO M38 WCS a8 lsAny long — chain fatty acids (>16 carbons)
ﬁ' 3 U v o @ aa . ) ! 2
LWIJ‘UHE]EJNﬁuUmﬂﬂJUVlNﬁWI Saturated 140% unsaturated fatty acids Tuinlasuutlas ivsninms

(@51 SBO %59 WCS.



Table 3.1 Chemical composition of diets
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» Control +SBO +WCS WCS Rice straw
DM (%) ‘ 92.9 94.3 93.8 91.3 92.2
Ash (%) 6.9 6.4 5.6 3.6 11.7
CP (%) 152 14.8 16.7 19.5 3.9
EE (%) 4.1 8.6 5.7 15.4 0.8
CF (%) 16.7 16.5 17.0 274 40.9
NDF (%) 46.5 41.4 42.4 47.8 71.0
ADF (%) 28.2 26.5 26.3 38.5 44.9
ADL (%) 10.6 11.2 11.7 11.8 6.9
TDN,, (%) 63.0 71.0 66.8 78.2 45.9
DE,,, (Mcal/kg of DM) 2.84 3.17 3.01 3.52 1.95
ME (Mcal/kg of DM) 2.33 2.60 2.46 2.89 1.60
NE,, (Mcal/kg of DM) 1.46 1.65 1.58 1.94 0.76
NE, (Mcal/kg of DM) 0.87 1.08 0.98 1.29 0.22

TDN,, (%) = tdNFC + tdCP + (tdFA x 2.25) + tdNDF — 7 (NRC, 2001)

DE,, (Mcal/kg) = [(tdNFC/100)x4.2]+{(tdNDF/100) x 4.2]+{(tdCP/100) x 5.6]+[(FA/100) x 9.4] ~0.3

ME = 0.82 x DE (NRC, 1996)

NE,, = 1.37ME - 0.138ME’ + 0.0105SME’ - 1.12 (NRC, 1996)
NE, = 1.42ME - 0.174ME’ + 0.0122ME’ - 1.65 (NRC, 1996)
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Table 3.2 Fatty acid compositions of experimental diets, soybean oil, whole cotton seed and rice

straw (% of total lipid)

Control +SBO +WCS SBO WCS Rice straw
C12:0 36.37 18.31 6.74 0.01 0.03 4.48
C14:0 13.18 6.64 2.84 0.08 0.61 2.95
C16:0 12.13 11.16 24.68 10.42 26.58 28.05
C18:0 2.84 3.20 2.43 3.57 2.44 15.07
C18:1 18.84 18.95 15.71 19.01 13.07 14.84
C18:2 11.32 34.02 45.76 57.82 55.38 12.33
C18:3 0.00 1.14 0.02 7.67 0.19 2.26
Others 5.32 6.57 1.84 1.43 1.71 20.00

Others = Sum of C 6:0, C 8:0, C 10:0, C 16:1, C 17:1, C 20:1, C 20:2, C 20:3n3, C 20:3n6, C 20:5n3, C 22:0, C

22:1n9, C 23:0, C 24:1



Table 3.3 Effect of SBO or WCS supplementation on feed intake and growth performance

Control +SBO +WCS SEM P-value

DM intake (k'g/d)

Concentrate 3.04 3.04 3.02 0.01 0.396

Rice straw 3.65 3.74 3.54 0.29 0.882

Total 6.69 6.78 6.56 0.29 0.856
CP intake (g/d)

Concentrate 460b 450c 505a 2.86 0.001

Rice straw 143 146 138 11.5 0.885

Total 603b 596b 643a 12.3 0.011
Fat intake (g/d) |

Concentrate 125¢ 261a 172b 7.7 0.001

Rice straw 30 31 29 0.5 0.455

Total 155¢ 292a 2016 9.4 0.001
Initial BW (kg) 242 239 241 9.44 0971
Final BW (kg) 296 305 312 8.42 ‘ 0.449
BW change (kg) 54 66 70 4.66 0.062

ADG (g/d) 500 610 650 48.7 0.096
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Table 3.4 Effect of SBO or WCS supplementation on carcass composition and carcass

characteristics

1l

Control +SBO +WCS SEM P-value

" Carcass composition (% wet weight)

Longissimus muscle

Protein
Lipid 22.07 2222 21.89 0.24 0.650
Moisture 5.18 5.27 6.99 1.22 0.533
Semimembranosus muscle 72.43 72.11 72.35 0.28 0.723
Protein
Lipid 22.20 22.53  23.08 0.22 0.073
Moisture 417 4.54 4.14 0.86 0.937
72.26 72.60 72.28 0.38 0.787
Carcass characteristics
Dressing percentage 44.66 45.55 | 45.05 044 0395
Longissimus muscle area (cm’) 83.45 79.83 84.52 529 0811
Longissimus muscle
Shear force (kg) 5.76 7.12 6.14 0.52 0.246
Color L* 45.52 44.40 48.39 5.43 0.869
a* 14.34 y14.58 13.50 L.11 0.779
b* 6.18 7.53 6.63 0.59 0.554
Semimembranosus muscle
Shear force (kg) 9.69 14.44 8.88 2.07 0.202
Color L* 44 .87 43.12 47.09 6.08 0.900
a* 15.12 14.32 14.10 0.83 0.678
b* 7.66 9.54 8.14 0.57 0.126

Marbling score 1 1 1 - -
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Table 3.5 Effect of SBO or WCS supplementation on fatty acid composition of Longissimus muscle

(% of total fatty acids)

Control +SBO +WCS SEM P-value

C12:0 1.09° 0.91° 035" 0.14 0.019
C 14:0 7.13° 5.64° 3.88° 0.56 0.018
C 14:1 0.94" 0.69" 035° 0.12 0.002
C15:0 0.66 0.53 0.55 0.06 0.343
C15:1 0.26 0.14 0.19 0.07 0.478
C16:0 29.37° 25.92° 27.63% 0.62 0.022
C 16:1 3.64° 2.62° 2.60° 0.24 0.034
C17:1 0.83 0.56 0.57 0.07 0.072
C 18:0 17.51° 21.06" 25.21° 1.13 0.008
C18:1 29.51 31.38 29.52 1.23 0.504
C18:2 4.15 5.29 . 478 0.79 0.621
C18:3 0.33 0.33 015 0.05  0.060
(Jc20:0 427 4.26 4.02 068 0958
cis-9, trans-11 CLA 0.32° 0.69° 0.22° 0.04 0.001
Summation by source”

<C16:0 10.08° 7.90" 5.30° 0.73 0.010
C16:0 and C 16:1 33.00° 28.54° 30.23" 0.66 0.008
>C 16:0 56.92" 63.57° 6447 1.19 0.007
Saturated fatty acids 57.05 55.03 58.57 1.81 0.435
Unsaturated fatty acids 42.95 44.97 4143 1.81 0.435

v fatty acids: < C 16:0 originated from de novo synthesis fatty acids; > C 16:0 were performed fatty acids
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Table 3.6 Effect of SBO or WCS supplementation on fatty acid composition of Semimembranosus

muscle (% of total fatty acids)

Control +SBO +WCS SEM P-value

C12:0 0.69" 0.62° 032" 0.05 0.005
C 14:0 5.28" 453" 342" 0.39 0.040
C14:1 0.68° 0.63" 020" 0.13 0.041
C 15:0 0.50 0.43 0.48 0.03 0.307
C15:1 0.34 0.00 0.13 0.09 0.083
C 16:0 27.92 25.64 26.85 0.76 0.189
C 16:1 3.39 2.65 2.54 0.21 0.059
C17:1 1.03 0.51 051 0.17 0.113
C18:0 16.25° 18.30" 24.00" 0.91 0.002
C18:1 30.85 32.94 29.81 1.09 0.196
C 182 6.07 7.13 ' 632 1.15 0.801
C183 0.36 0.32 0.16 011 0408
O c20:0 6.45 5.61 5.15 1.17 0.739
Cis-9, trans-11 CLA 0.20° 0.68° 0.14° 0.03 0.001
Summation by source’

<C16:0 749" 6.21° asa 0.48 0.014
C 16:0 and C 16:1 31.30 28.30 29.39 0.85 0.114
>C 16:0 61.21 65.50 66.07 1.26 0.052
Saturated fatty acids 52.31 50.42 55.71 1.55 0.125
Unsaturated fatty acids 47.69 49.58 4429 1.55 0.125

v fatty acids: < C 16:0 originated from de novo synthesis fatty acids; > C 16:0 were performed fatty acids
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a & a . . Ay o 4 W A o o
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(1957) 10z Metcalfe et al. (1966) na1IA9 1hdtet1eurazdo1asena 15 n¥u Jlwanlvidh
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Homoginizer, Nihonseikikaisha, LTD., Japan) (Hu13a12 w1l nianntiunauie Tasidy
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AEUIUMNIRI methylation A1y 5] (AN deionized water US11A3 10 Taddns awmisazawld
40-m] centrifuged tube AAY hexane YSH10T 5 Haddns ieada Fatty acid methyl esters
+ [] [] v
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n399 gas chromatography (GC) (Hewlett Packard GC system HP6890 A; Hewlett Packard,
Avondale, PA)
o w1 . o . Y o ¥ 4 5 A sy
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o &
ail
Column: GC column Y84 Supelco 2560 %A fused silica capillary column 14 Ju
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Kryal et al. (1991) 510914 31AUDUUVDS ruminal NH,-N, total VFAs Ua¢ acetate
production "lmﬂﬂ'swmj “lummm ruminal pH aﬂmammuﬂmﬂmmmﬂﬂ (P<0.01) ua
propionate productlon L‘wmmamwuﬂmﬂmmmm (P<0 05) mamiuumummam 300
finddns 061¢15An 0 Brokaw et al. (2006) wuiidomduiiudam o 12.5% BT ruminal
pH, NH,-N uag total VFA concentrations Lﬂéﬂultﬂm lumanssiudhu Leupp et al. (2005)
169741 ruminal pH anasedfifodifamieada deraSy whole 150 ground canola Tuwnd
ruminal NH,-N #0% total VFA concentration ‘13J'Lﬂ’cdi'ﬂmlﬂm Dayani et al. (2006) smm“lﬁaﬁuﬁ
NH,- N anaedniifeddgmeada (p<o.01) owaSumdnthe 20% Tuvaefi ruminal pH uaz
total VFA concentration liunnareiu

@

- r , .
molunsznzndn butyrate WYNHANDIN acetate YIVEWLI1 molar productions UYDI

¥
o

P o ™ s 4 i
butyrate 11 Ina 129 185U UszMuIY TuYneh molar proportion YA acetate 3¢ AAAY
e P 1 . a 4 4 P 4 o
UONINTNIINUIUYD butyrate proportions 3ZAATUT MAVMSANIUY0 23103 115 Tad
1 o { o ! =4
(Brokaw et al., 2006) 1v139uvztlsznen ludrounasvosns Tu lamsafimindenldsaaa 18
o [T o g [ (B 9/ r [ 1]
nyaluduszneldds mldszauanudunsa - A190A04 frszdunnmdunsa - el

3 o

mangan msnuldinquitessanas n1sifia acidosis szdwwanailymiguamnvedla uazan

q

a

wanda TilsAunazndangiunsd seduaamifiunse - mafuilefudwasensusndie’
msinSguaznisaseegveaslszying ldsladg Uszmnsmariiaziduanas deszdumsif
s tuiAunT 60% msAnmaditiomsszneudisersdintesndr 60% uazlndlszun
msmuguanuiiunsa - iidudon mm‘lmmumwmfluﬂm A19egizndng5.s §37.0
Felifnansenudemsinigyves s Tndn msﬁﬂmﬂﬂuasﬂ"lmw MSIA3Y 170 g/d SBO Az

170 g/d oil 811 WCS VhJ?NNﬁﬂﬁz‘ﬂ‘lmﬂﬂ’lﬁﬁuﬂﬂflﬂiuﬂizm'l%ﬁuﬂ

ouft/szneuvednsa Juaiu luermsennseniensin (Fatty acid composition in rumen digesta)
a 1 o LY a d
nszwendniduurasumuedduvesluiulavgdunss nszumms lipolysis @9
.. .. . . o A <
glycolipids, phospholipids 0% triglycerides 910911139 18nsaluiudese $99$QN hydrogenated
o o o L% . . . . . .
Tasgaun3d TAnanan ﬂﬁmﬂuﬂsﬂ"lwu conjugated linoleic acid Y trans vaccenic acid du
g i
o é ! . " . . . !
7150N019IgNformed ITNINNITUIUNIT biohydrogenation Y81 linoleic acid f'ldaneIvs
Abughazaleh et al. (2002a) 3 10914711/50181999015 biohydrogenation U914 unsaturated fatty acids
. o & 1 4
Wumann : 1) Msazauves trans fatty acids lunszmezmin dedulnglaun C18:1 mans
4 d ¢
vaceenic acid 2) msnlasuuiasvea/esidiudues saturated QY unsaturated fatty acid Y89
o =y et @ o A 9 Yy Y - 1
ﬂ'lﬁ'lﬁ%'lﬂﬂixm'l%'ﬁllﬂlﬂﬂjiEJ“]JmU‘Uﬂ‘lJﬂ'iﬂvl‘U?Ju‘V\hlﬂmﬂﬂ'Mﬁ Haz 3) ANUINYUNEINNN

494 C18:0 TunszmnzminSoufvudunsaluduin ldeine ms



40

¥ ¥
L=

Fagilszaaduoamsitonseilitodnumavesmsiaiininiudamdos niomiathene
aaﬁﬂiznaunm"lmﬁuiummimﬂni:mwwﬁ'ﬂ parilsznouvesnsaluiulueimisnn
aszmzminuansl3lumaedl 43, 44, 4.5 uaz 4.6 maetuhiudandes 170 nfudodde
SUdMITONTIINY C18:2 cis-9, rans-11 CLA luvaiziinguanuauuasnguitiaSudathensie
Tsiwy C182 cis-9, trans-11 CLA mstaSuniwiudamdoain Tesdsznoues C18:1 oleic acid
Tuesnnnssmeningenhngualuguuaznguitasudathe othelshmumsiasinii
nnwdathe 170 nfusedase Tui i ilesiilsznouves C18:0 stearic acid #1031 uaz C18:2
linoleic acid qqn’iuﬁmﬂ%’amﬁﬂ‘uﬁuﬂtjuﬂmﬂuuazﬂduﬁtﬁm‘iym'ut‘i"mwﬁm NuATeTHMN

o a Y] ¥ 0
msfnyentsznavveinsa luiulusmsnnnizmientinasudasiia

4.5 agwamanaasy
=y oy v @ =1 A I~ t o =Y }‘A ] o
msasmihudunass vsewasthe i inadne lunszmnz il dounlaslyl
Litezduseduanuiiunia — a1 anududuvewoy Tudielulasou nsalviuszive1d

¥
1) o LY o A
1Y smmﬂm"lwuwﬂauq



41

Table 4.1 Effect of soybean oil and whole cottonseed on pH, NH,-N and protozoa.

Iten§ Treatment SEM P-value
Control +SBO +WCS
pH
Oh 7.02 7.05 6.87 0.07 0.3171
2h 6.71 6.90 6.81 0.08 0.4034
4h 6.57 6.81 6.80 0.06 0.1796
6h 6.57 6.86 6.78 0.08 0.2179

NH,-N (mg/d1)

Oh 5.33 4.88 6.07 0.56 0.4656
2h 6.49 5.03 - 5.34 0.40 0.2155
4h 3.93 4.74 3.71 1.05 0.7878
6h 3.31 3.03 3.30 0.25 0.7143

Protozoa (x 10° cells/ml)

Oh 1.21 2.67 433 14.52 0.4630
2h 2.17 2.96 3.13 3.70 0.3435
4h 3.33 438 1.50 5.24 0.1148

6h 2.54 3.54 2.38 5.42 0.4247




Table 4.2 Effect of soybean oil and whole cottonseed on volatile fatty acids

Iterp Treatment SEM P-value
| Control +SBO +WCS
Acetate, C, (mM)
0Oh 49.86 48.90 58.19 2.65 0.2121
2h 61.33 58.75 57.95 2.34 0.6361
4h 59.59 55.03 51.63 2.67 0.3090
6h 58.31 54.48 52.89 4.74 0.7430
Propionate, C, (mM)
Oh 9.18 10.72 15.21 1.14 0.1162
2h 12.96 14.66 1553 1.57 0.5905
4h 12.44 13.02 13.40 1.47 0.9027
6h 12.43 12.71 13.42 0.55 0.5375
Butyrate, C, (mM)
Oh 5.13 7.10 8.14 0.76 0.1968
2h 6.50 9.48 8.27 1.69 0.5585
4h 8.05 9.03 7.39 1.62 0.7946
6h 7.56 9.47 7.79 0.96 0.4563
Acetate : Propionate
Oh 5.51 4.5§ 3.82 0.32 0.1237
2h 4.80 4.01 3.74 0.32 0.2494
4h 497 4.24 3.87 0.33 0.2545
6h 4.64 429 3.95 0.30 0.4366

'T1= control; T2 = soybean oil 170 g/day; T3 = 170 g/d oil from whole cottonseed
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Table 4.3 Effect of soybean oil and whole cottonseed on fatty acid composition in rumen digesta at

O;h'
Item Fatty acid (% of total fatty acid) SEM P-value
Control +SBO +WCS

Cc12:0 6.84 1.84 ND 2,70 0.3678
C14:.0 11.17 4.52 1.18 1.18 0.0507
C 16:0 34.08 24.16 34.05 2.15 0.1243
C18:0 48.51 28.06 44.28 5.70 0.2181
C18:1 3.63 16.78 10.39 3.30 0.2013
C 18:2 ND’ 0.90" 25.41° 1.00 0.0048
¢c-9,t-11CLA ND 3.28 . 092 1.69 0.5000

'T1= control; T2 = soybean oil 170 g/day; T3 = 170 g/d oil from whole cottonseed

Table 4.4 Effect of soybean oil and whole cottonseed on fatty acid composition in rumen digesta at

2h.
Item Fatty acid (% of total fatty acid) SEM | P-value
Control +SBO +WCS 2

C12:0 18.64 7.38 2.09 4.79 0.2430
C14:0 11.52 5.28 2.59 1.15 0.0593
C 16:0 23.74 19.92 30.61 3.12 0.2495
C18:0 33.28 33.91 25.62 5.20 0.5595
C18:1 9.06b 23.83° 12.94° 1.35 0.0303
C 18:2 1.18 8.07 26.67 4.92 0.1270
C 20:0 0.68 0.23 ND 0.28 0.3886
c-9t-11CLA ND 0.48 ND 0.28 0.5000
t-10,c-12 CLA ND 0.22 ND 0.13 0.5000
Other 1.89 0.66 ND 0.98 05112

'T1 = control; T2 = soybean oil 170 g/day; T3 = 170 g/d oil from whole cottonseed
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Table 4.5 Effect of soybean oil and whole cottonseed on fatty acid composition in rumen digesta at

4 h
Item Fatty acid (% of total fatty acid) SEM P-value
Control +SBO +WCS

C12:0 21.32 7.61 2.93 3.94 0.1452
C 14:0 19.95 6.06 2.96 1.08 0.0532
C 16:0 21.07 18.52 27.89 1.96 0.1436
C 18:0 33.02° 36.92° 26.65" 0.79 0.0226
C18:1 8.12° 27.44° 11.11° 1.31 0.0156
C 182 0.63" 2.48° 27.78° 3.03 0.0383
C20:0 1.36 0.24 o025 0.21 0.0938
c-9,t-11CLA ND 0.36 ND 0.24 0.5000
Other 2.52 0.37 0.42 0.41 0.1025

'T1 = control; T2 = soybean oil 170 g/day; T3 = 170 g/d dil from whole cottonseed

Table 4.6 Effect of soybean oil and whole cottonseed on fatty acid composition in rumen digesta at ‘

6 h. ,
Item Fatty acid (% of total fatty acid) SEM P-value
Control +SBO +WCS
C12:0 18.96' 8.55" 0.41° 1.82 0.0369
C14:0 11.66" 6.91° 157 0.32 0.0040
C 16:0 22.78 21.25 30.40 1.76 0.1145
C18:0 36.28 38.63 21.84 5.39 0.2599
C 18:1 7.02 23.65 11.39 2.85 0.0823
C18:2 1.17° 0.62" 34.39" 1.86 0.0092
C 20:0 0.77 ND ND 0.22 02001
¢-9,t-11CLA ND 0.39 ND 0.22 0.5000
Other 1.35 ND ND 0.40 0.5000

'T1 = control; T2 = soybean oil 170 g/day; T3 = 170 g/d oil from whole cottonseed
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