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Abstract

The objectives of this study were to determine the effect of conjugated linoleic acid (CLA)
supplementation on performance, carcass quality and fatty acid composition in meat of finishing pigs,
the effects of conjugated linoleic aicd {CLA) supplementation on growth performance, carcass quality;
free fatty acid composition and accumulation of CLA were investigated in broilers and the effect of
teeding CLA supplementation in layer diets on fatty acid compositions of egg volk and layer
performances. The present research divided into 3 experiments.

The first experiment was carried out to determine the effect of conjugated linoleic acid (CLA)
suppiementation on performance, carcass quality and fatty acid composition in meat of finishing pigs. A
total of forty eight crossbred finishing pigs [Duroc x (Landrace x Large white)] (twenty-four male and
twenty-four female pigs) with averaging 60 kilogram live weight were used. The experimental design
was a 3 x 2 factorial arrangement in cemplete randomized design (CRD), with the first factor as level of
CLA supplementation (0, 0.5 and 1.0% in diet) and the second factor as sex of pigs (male and female
pigs). Feed consumption was recorded weekly while body weight was recorded fortnightly. Carcass
composition was determined by slaughtering twelve pigs {s1x male and six female).

CLA supplementation did not affect (P=0.03) average daily gain (ADG), average daily feed
intake {ADFI) and Gain: Feed, however male pigs showed higher (P<0.01) ADG and Gain: Feed than
femalc pigs. There were no interactions between CLA and sex in ADG, ADFI and Gain: Feed.

CLA supplementation did not affect (P>0.05) backfat thickness (first rib, tenth rib, last rib and
last lumbar), loin eye area and lean percentage. Firmness, marbling, color (L*, a* and b*value) and
chemical composition (protein, moisture and ash contents) of ham and loin were not influenced by CLA
suppiementation. However CLA supplementation showed lower (P<G.05) percentage of lipid in ham
and (P<0.01) in loin than the unsupplemented control. This study clearly shows that sex and interaction
between CLA and sex had ne cffect on carcass quality.

CLA supplementation did not affect (P>0.03) total cholesterol, high density lipoprotein (HDL),
low density lipoprotein (LDL) and triglvcerides in plasma and cholesterol in ham and loin. However
CLA supplementation showed higher total saturated fatty acid percentage (SFA) and SFA:UFA ratio.
CLA supplementation showed lower unsaturated fatty acid percentage (UFA) especially mono-

unsaturated fatty acid percentage (MUFA). Poly- unsaturated fatty acid percentage (PUFA) in ham and



loin were not influenced by CLA supplementation. However female pigs showed higher C18:2né¢,
C18:3n3, C20:3n6, C20:4n6 and PUFA than male pigs, whereas male pigs showed higher C 19:0 than
female pigs in loin. Accumulation of CLA (cis 9-trans 11 and trans 10-cis 12) in ham and loin were
increased with supplemental CLA feeding. There were no imteractions between CLA and scx.

The second experiment was conducted to mvestigate the effects of conjugated linoleic aicd
(CLA) supplementation on growth performance, carcass quality, free fatty acid composition and
accumulation of CLLA were investigated in broilers. Four hundred eighty 3-wks-old broilers were
assigned to four dictary treatments (20 chickensreplication, 6 replications/treatment), containing 0, 0.5,
1.0 and 1.5% CLA, respectively. Complete randomized design {CRD) was used in the experiment. Feed
consumption and body weight were recorded at every five-day period. On day 42, carcass compositions
were determined from 30 birds per treatment. There were no significant differences in ADFI among the
treatments. However, FCR was highly significant difference (P<0.01) and ADG was significantly
reduced by a supplement of dictary CLA (P<0.05). In terms of carcass quality, live weight and
percentages of carcass, blood, drip loss, head, neck, total viscera, gizzard, heart, drumstick, thigh,
boneless thigh, breast, inner breast, lower wing and percentages of back and ribs were not influenced by
the dietary CLA. However, percentages of feather were significantly reduced (P<0.01) when fed with
CLA but percentages of shank were significantly (P<0.05) increased in accordance with the increased
level of dietary CLA. Abdominal fat was significantly reduced (P<0.01} with the increased CLA level
in broiler’s diets, Percentages of liver weight were significantly increased (P<0.01} with increasing
CLA supplementation. Percentages of drumstick, bone less drumstick and upper wing were affected
stgnificantly {P<0.05) by dietary CLA. CLA treatments had no significant effect on triglyceride, total
cholesterol, HDIL. cholesterol and I.DL cholesterol ievels in plasma. In terms of free fatty acid
composition in broiler’s meat, CLA addition significantly increased (P<0.05) saturated fatty acids
(STA), especially thigh muscle, while unsaturated fatty acids unchanged. Accumulations of CLA in
meat were significantly increased (P<0.03) with increasing CLA level in the diet.

The third experiment was conducted to investigate the effect of feeding conjugated hinoleic acid
(CLA) supplementation in layer diets on fatty acid compositions of egg yolk and layer performances.
Three hundred 27-wk-old layers were asstgned randomly to five dietary treatments containing 0, 1, 2, 3,
and 4% CLA. Twelve hens per replication and five replications were assigned randomly to cach of five

dietary treatments. The Experiment was completely randomized design. Egg production and egg weight



were recorded daily while feed consumed was recorded weekly, Four eggs from each replication from
each treatment were used to determine egg quality and were recorded fortightly, For fatty acids and
cholesterol analysis, 4 eggs from each replication were obtained every day-14 of each period throughout
the experiment. Blood samples were taken at the end of experiment. Bleod plasma was determined for
total cholesterol, high density lipoprotein cholesterol (HDL cholesterol), low density lipoprotein
choiestero! (LDL cholesterol) and trigfycerides.

Hens fed 4% CLA consumed less feed {P<0.05) than the other groups énd decreased (P<0.G1)
rate of egg preduction. Daily feed intake and egg production of hens fed 3% CLA were similar to hens
fed 0, 1 and 2 % dietary CLA. Bodv weight gain and mortality were not significantly different,

Hens fed 4 % dictary CLA showed lower (p<0.05) weight of eggs, volks and albumens than the
other groups. Yolk ¢elor decreased slightly as dietary CLA increased {(P<0.01}. Shell thickness and

haugh units were not influenced by the dietary CLA.

The concentration of CLA n yolk lipids increased as dietary CLA increased (p<0.01), The
concentration of total CLA in yolk lipids from hens fed 0, 1, 2, 3 and 4% dictary CLA were 0.01, 2.08,
598, 10.04, and 14.15% of the total fatty acids, respectively. On the average, one egg produced contains
approximately 0.09, 61.68, 194.75, 297.i6 and 417.00 mg of CLA, respectively. Concentrations of
saturated fatty acids in egg yolk lipids increased (P<0.01} as dietary CLA increased whereas
concentrations of monounsaturated fatty acids and polyunsaturated fatty acids decreased slightly as

dietary CLA increased (P<0.0})

The cholesterol contents of cgg yolks were significantly reduced by a supplement of dietary
CLA 2,3 and 4%. There were 11.45, 11.37, 9,73, 9.19 and 9.09 mg per g egg yolk, respectively, from
hens fed 0, 1, 2, 3 and 4% dictary CLA. Hens fed 3 and 4% dietary CTLA showed increases in total
cholesterol (P<0.05) and HDL cholesterol in plasma (P<0.01) and decreases in LDL cholesterol

guadratically (P<0.01). However triglycerides were not significantly different {(P>0.05).





