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A Study on the Effect of Conjugated Linoleic Acid (CLA) in Meat Product

Tanom Tathong*

Abstract

The objectives of this research were to compare the lipid extraction methods on fatty acid profiles and
conjugated linoleic acid (CLA) in chicken meat, to compare fatty acid profiles and CLA of chicken meat with the
selected method from the first experiment and to study on effects of CLA supplement in chicken nugget and cooking
methods on CLA concentration, physical characteristic, rheology properties and consumer acceptability. Three
experiments were performed as the following :

Experiment 1, effect of lipid extraction methods on fatty acid profiles and CLA content in thigh and breast
meat showed that the method of Folch et al. (1957) (using chloroform and methanol at 2:1 ratio) provided more
(P<0.05) fatty acid and CLA content than Visessanguan et al. (2004) (using chloroform and methanol and distill water
at 1:2:1 ratio) and Corl et al. (2001) method (using hexane and isopropanol at 3:2 ratio). Thigh meat had higher
(P<0.05) total fatty acid concentration than breast meat.

Experiment 2, the concentration of fatty acid and CLA from chicken breast and thigh using lipid extraction
method of Folch et al. (1957) showed that saturated fatty acid (SFA) of thigh meat contained lauric acid (C12:0),
myristoleic acid (C14:0), palmetic acid (C16:0) and arachidonic acid (C20:0) higher than breast meat (P<0.05). The
capric acid (C8:0), stearic acid (C18:0), behenic acid (C22:0), and lignoceric acid (C24:0) on the other hands were
lower (P<0.05) in thigh meat. Monounsaturated fatty acid (MUFA) in thigh meat contained palmetoleic acid (C16:1),
oleic acid (C18:1) and erucic acid (C20:1) higher than breast meat (P<0.05). Polyunsaturated fatty acid (PUFA) were
similar in both types of meat (P>0.05). CLA in thigh meat had cis-9 trans-11 and trans-10 cis-12 forms higher than
CLA those of breast meat (P<0.05).

Experiment 3, study on effect of CLA supplement and cooking procedure in chicken nugget showed that 3%
CLA in one day frozen nugget had higher SFA and PUFA than 0% CLA (P<0.05), while 2% and 3% CLA nugget had
higher CLA concentration (P<0.05) than 0% CLA nugget. However, MUFA was similar among treatments (P>0.05).
Deep fry cooked nugget had more (P<0.05) PUFA and TFA concentration than microwave cooked nugget. The CLA,
SFA and MUFA were similar between both cooking methods (P>0.05).

In 30 days frozen nugget, the result showed that 1%, 2% and 3% CLA nugget had higher MUFA, PUFA and
TFA retained in products than 0% CLA nugget (P<0.05). CLA retained in the products of 2% and 3% CLA nugget

were higher than 0% and 1% CLA nugget (P<0.05). The level of CLA supplement had no effect on SFA content in the
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nugget (P>0.05). Nugget with deep fry cooking had more (P<0.05) CLA, MUFA, PUFA, and TFA than microwave
cooking but had lower (P<0.05) SFA.

One day frozen nugget with 2% and 3% CLA had higher (P<0.05) hardness, gumminess and chewiness than
0% and 1% CLA nugget. Springiness, adhesiveness and cohesiveness were similar (P>0.05) in all treatments. Thirty
days frozen nugget with CLA supplement had hardness, springiness, adhesiveness, cohesiveness, gumminess and
chewiness were similar (P>0.05) among all treatment.

The effect of CLA supplement on rheological property of myosin and actin had been investigated using
controlled stress rheometer. Temperature sweep test (25°-80° C) has been used to study on tan delta (tan 0 ). The
results showed that myosin had lower (0.8-1.2) tan O than actin (1-3.5) during heating process at 25° C to 55° C
(P<0.05). Tan O of myosin and actin showed the rapidly decrease at 59° and 36° C, respectively. The addition of CLA
in myosin showed a significantly increase of tan ) (1-3.4) which provided elastic property to myosin. While the
addition of CLA to actin showed the reduction of tan O at 25°C to 40° C and start to denature at high temperature
(68°C to 80° C), which no significant difference in tan 5 of both proteins. Myosin and actin with CLA showed higher
(P<0.05) tan o (0.2-0.9) than pure protein (tan 6, -3-0).

Consumer acceptability showed that 3% and 0% CLA nugget had higher (P<0.05) flavor and overall
acceptability than 2 % CLA nugget. The 3% CLA nugget had higher appearance score than 0 and 2 % CLA nugget
(P<0.05), while tenderness and juiciness were similar among treatments (P>0.05). Seven days frozen nugget with 3 %
and 0 % CLA had higher (P<0.05) tenderness and overall acceptability scores than 2% CLA nugget, while harness and
juiciness were lower in 2 % CLA nugget compared to 0 % CLA nugget. Flavor, appearance and juiciness were similar

(P>0.05) among all treatments.



