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The objectives of this experiment were to investigate the effects of conjugated linoleic acid
(CLA) supplementation with various levels in other fat sources in animal feed on physicochemical
properties and oxidation of meats and chicken eggs and food products made from animal products
supplemented with CLA. Three main experiments were performed as followed:

1) Supplementation of CLA with the concentrations of 0.5, 1.0 and 1.5% in 5.0% soybean
oil in broiler feed. Chicken meatballs were separately made from chicken breast and
thigh.

2) Supplementation of CLA with the concentrations of 0.5 and 1.0% in 2.0% palm oil in
pig feed. Traditional sausages, kunchiang sausages, were made from the meat of whole
ham portion.

3) Supplementation of CLA with the concentrations of 1.0, 2.0, 3.0 and 4.0% in 4.0%

soybean oil in laying hen feed. Spay-dried egg powders were made from whole eggs.
Effects of CLA supplements on broiler meat quality and chicken meatballs products

Breast and thigh meats Were collected from chickens fed soybean oil and CLA supplemented
and analyzed for proximate composition, fatty acids, cholesterol and collagen. TBARS and hexanal
contents were analyzed for ox_idation stability. The meat color in terms of Hunter color L, a, b
values and shear force wefe méasured. The oxidized odor of meat samples were analyzed by
sensory evaluation. It was found that chicken meats, Eoth breasts and thighs, contained higher (p <
0.05) moisture, while the fat and unsaturated fatty acid contents decreased (p <0.05) as the levels of
CLA increased. However, the amounts of cholesterol had a tendency to increase. Moreover, the
ratios of n-6:n-3 and PUFA:SFA of CLA supplemented meats were lower (p < 0.05) than those of

| the meats fed soybean oil only. The breast meats had these ratios of lower than 4.0 and higher than
0.4, respectively. The chicken meats which contained higher amounts of CLA had lower oxidation
(p < 0.05) determined in terms of TBARS and hexanal contents for both raw and cooked state.
However, thigh meats contained higher CLA than breast meats. The two most isomers of CLA
found in CLA supplemented chicken meats were cis-9,frans-11 and trans-10,cis-12 CLA which
have health benefits. It was found that CLA supplemented meats showed lighter color and more

tender (p < 0.05) than those fed soybean oil only.
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When the chicken meatballs were made from breast and thigh meats it was found that
meatballs from CLA supplemented meats contained‘higher (p < 0.05) CLA contents for all levels of
CLA supplementation. In addition, the thigh meatballs contained higher CLA than breast meatballs.
Throughout the storage at 4 = 1 °C for 12 days, the lower oxidation was found for the meatballs
from CLA supplemented meats and higher oxidation was found for breast meatballs than thigh

meatballs.
Effects of CLA supplements on pork quality and kunchiang sausages

Pork samples containing meats of the loin (mid portion of m. longissimus dorsi) and hams
-(whole of m. semimembranosus) were collected from pig fed palm oil and CLA supplemented and
analyzed for physicochemical property. It was found that pork fed CLA supplements contained
higher (p < 0.05) moisture content but lower (p < 0.05) fat content and ratios of MUFA:SFA,
PUFA:SFA and n-6:n-3. Changes of the loin fatty acids were observed when CLA contents of the
meats increased but not observed in ham meats. The CLA contents of the meats increased with
increasing levels of CLA supplemented in the pig feed. The highest CLA >isomer found in pork was
the cis-9,trans-11 CLA. The loin meats from pig supplemented with CLA was lighter in color than
those of supplemented with palm oil only while meats of the hams were darker (p < 0.05). Shear
forces of cooked ham supplemented with CLA were lower (p < 0.05) in spit of higher shear forces

were observed in raw meats.

When kunchiang sausages were prepared from the whole ham meats it was found that
kunchiang made from CLA supplemented pork contained higher (p < 0.05) cis-9,trans-11 and trans-
10,cis-12 CLA than those made from pork fed palm oil only. However, a decrease of trans-9,trans-
11 CLA was observed in kunchiang made from pork fed CLA supplements but an increase was
found in those made from pork fed palm oil only. In addition, during storage at 25 °C for 12 days,
the oxidation analyzed in terms of TBARS, hexanal and oxidized scores of kunchiang made from

CLA supplemented pork was lower (p < 0.05).
Effects of CLA supplements on egg quality and spray-dried whole egg powder

Chicken eggs from the laying hen fed soybean oil and different levels of CLA supplemented

in soybean oil were collected. Egg albumen, yolk and whole eggs were analyzed for proximate
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composition, fatty acids and cholesterol. It was found that no significant differenceé (p < 0.05) of
moisture, protein, and ash contents in CLA supplemented egg albumen at all levels of CLA used.
Similarly, the moisture and protein contents of the egg yolk were not significantly different but the
ash contents were lower (p < 0.05) while theirs fat contents increased (P < 0.05) with increasing
CLA levels in the feed. In addition, the SFA of egg yolk increased with increasing CLA levels but
lower MUFA, PUFA and cholesterol contents were observed. Higher (p < 0.05) amounts of C16:0,
C18:0, Cl6:1, C18:1n9%, C18:2n6¢c, C18:3n3, C20:4n6 and C22:6n3 fatty acids in egg yolk were

found.

The egg yolk was prepared from whole eggs by spray drying process at 150 °C. Thé egg
powder prepared from all levels of CLA supplemented whole eggs contained higher (p < 0.05)
amounts of CLA than those prepared from eggs fed soybean oil only. The heat of spray drying was
found to induce an increasing of CLA contents compared with the starting raw eggs. The increasing
of 1.54 - 1.74 fold of dry weight basis or 3.32 — 3.75 fold of wet weight basis were observed for cis-
9,trans-11 and trans-10,cis-12 CLA in spray-dried egg powder prepared from CLA supplemented
eggs while only 1.30 — 1.33 fold of dry weight basis or 2.86 — 3.00 fold of wet weight basis were

observed inthose prepared from eggs fed soybean oil only.

The oxidation of spray-dried egg powders were monitored every 6 days for 30 days during
storage at accelerated temperature of 30 °C. It was found that oxidation in terms of TBARS and
hexanal contents of the CLA supplemented sbray-dried egg powders were lower (p < 0.05) than
those prepared from soybean oil fed eggs. The rates of increasing of TBARS and hexanal were also

lower.





