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Effect of Dietary Supplementation of CLA-Containing Oil (CLAzen 80®) on Fatty Acid
Composition of Egg Yolk in Laying Hens
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ABSTRACT The objectives of the present study were to investigate the effects of varying levels of dietary oil containing
conjugated linoleic acid (CLA) on the egg production and fatty acid composition of egg yolk. Seventy-two 59-wk-old ISA
Brown laying hens were randomly allotted to four dietary treatments, each consisting of three replicates with six birds per
replicate. There were four treatments that consist of diets containing 0, 1, 2, or 3% commercial CLA-containing oil. Egg
production was not significantly different among the dietary treatments at 0, 2, 4, and 6 week. The proportion of saturated
fatty acids such as C16:0 and C18:0 in egg yolk were increased, but that of monounsaturated fatty acid C18:1 was decreased
by feeding CLA-containing oil supplementation. However, the proportion of polyunsaturated fatty acids such as C18:2 and
C18:3 in egg yolk were not different among dietary treatments at 2 and 4 wk of the experiment. At 6 week, the proportion
of C18:2 in egg yolk was decreased by feeding CLA-containing oil compared with the control. Polyunsaturated fatty
acid:saturated fatty acid (P:S) ratio and n-6:n-3 polyunsaturated fatty acid ratio were similar across the treatments between
2 and 4 week. The P:S ratio was decreased by dietary CLA-containing oil supplementation at 6 week. The proportion of
CLA in egg yolk was linearly increased with increasing levels of CLA-containing oil supplementation. In conclusion, dietary
supplementation of CLA-containing oil to laying hens increased beneficially increased CLA content in their egg yolk.
(Key words: conjugated linoleic acid, egg yolk, hen)
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Table 1. Fatty acid composition in CLAzen 80"

Fatty acid Proportion (%)
C16:0 5.8
C18:0 23
C18:1 n-9 11.3
C18:2 n-6 2.0
Conjugated linoleic acid (c9, t11) 36.2
Conjugated linoleic acid (t10,c12) 383
Conjugated linoleic acid (others) 39
Others 0.2

Table 2. Formulation and chemical composition of the control

diet
Control diet (%)

Ingredients

Corn 65.00

Soybean meal 15.00

Wheat bran 10.00

Vitamin-mineral' 0.50

Limestone 7.75

Calcium phosphate 1.00

Methionine-50 0.50

Salt 0.25

Total 100

Chemical composition

Crude protein (%) 13.6

Crude fiber (%) 2.37

ME (kcal/kg) 3620

' Contained followings per kg of diet : vitamin A, 1,600,000 IU;
vitamin Dj, 300,000 IU; vitamin E, 800 IU; vitamin K3, 132 mg;
vitamin By, 1,000 mg; vitamin By, 1,200 mg; niacin, 2,000 mg;
pantothenate Ca, 800 mg; folic acid, 60 mg; choline chloride,
35,000 mg; DL-methionine, 6,000 mg; Fe, 4,000 mg, Cu, 500
mg; Mn, 12,000 mg; Zn, 9,000 mg; Co, 100 mg; BHT, 6,000
mg; iodide, 25 mg.
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Table 3. Effect of dietary supplementation of CLAzen 80® on egg production of laying hens

SupplerTlenting Control CLAzen 80" Feed effect
period 1% 2% 3% SEM . Significance

0 week 88.10 86.19 90.48" 84.92 8.1037 NS

2 week 85.98 78.57 66.67° 69.04 14.0743 NS

4 week 84.13 80.95 66.67° 83.33 10.1926 NS

6 week 84.13 69.05 73.81° 78.57 8.6104 NS
Overall 84.75" 76.19® 69.05" 76.98"™ 52615 *
Period SEM 56317 10.7114 10.3086 13.7502

Effect significance NS NS * NS

** Means with different superscripts within the same row are significantly different (*P<0.05).

A8 Means with different superscripts within the same column are significantly different (*P<0.05).

N . Not significantly different.
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Table 4. Fatty acid composition in egg yolk at 0 week (%)
Fatty acid Control CLAzen 807 SEM Significance
1% 2% 3%
C16:0 25.83 25.60 25.69 25.68 0.1853 NS
C18:0 6.96 7.68 7.37 7.40 0.3810 NS
Cl18:1 45.68 44.74 45.56 45.50 1.7745 NS
C18:2 14.40 15.02 14.41 14.45 1.5334 NS
C18:3 0.37 034 0.35 0.35 0.0382 NS
Cis 9, trans 11CLA ND ND ND ND - -
Trans 10, cis 12 CLA ND ND ND ND - -
Total CLA ND ND ND ND - -
Others 6.75 6.61 6.62 6.62 0.3008 NS
Saturated fatty acid 32.80 33.29 33.06 33.08 0.2148 NS
Unsaturated fatty acid 60.45 60.10 60.31 60.30 0.2317 NS
Polyunsaturate:Saturated fatty acid 0.45 0.46 0.45 0.45 0.0499 NS
n-6:n-3 polyunsaturated fatty acid 38.75 44.19 41.26 41.51 2.2344 NS
** Means with different superscripts within the same row are significantly different (*P<0.05).
™. Not significantly different, ND: Not detected.
Table 5. Fatty acid composition in egg yolk at 2 week (%)
Fatty acid Control CLAzen 807 SEM Significance
1% 2% 3%
Cl16:0 25.83° 34.21° 34.28° 32.58" 22997 *
C18:0 6.96" 20.25° 20.35° 17.86 1.0328 ko
C18:1 45.68' 23.76" 2317 2514 4.60356 *
Cl18:2 14.40 14.34 12.80 14.81 2.2323 NS
C18:3 0.37 0.37 0.34 0.31 0.0719 NS
Cis 9, trans 11CLA ND° 1.87% 2.95° 3.24° 0.9486 *
Trans 10, cis 12 CLA ND 0.96 1.74 1.86 0.6977 NS
Total CLA ND 2.84% 4.69" 5.10° 1.6412 NS
Others 6.75° 4.24° 437° 4.20° 0.4720 *
Saturated fatty acid 32.80° 54.46° 54.63° 50.44° 3.1462 *
Unsaturated fatty acid 60.45" 41.30° 41.00° 4536° 3.3948 *
Polyunsaturate:Saturated fatty acid 0.45 0.32 0.33 0.40 0.0660 NS
n-6:n-3 polyunsaturated fatty acid 38.75 3891 37.12 50.80 9.5981 NS

*® Means with different superscripts within the same row are significantly different (*P<0.05, **P<0.01 and ***P<0.001).
™ Not significantly different, ND: Not detected.

A Fz71 gldck A A7) B dEY cis-9, rans- 11 CLA 3}F&Fo| trans-10, cis-12 CLA TR T o) AT =
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Table 6. Fatty acid composition in egg yolk at 4 week (%)
CLAzen 80%
Fatty acid Control SEM Significance
1% 2% 3%
C16:0 25.54° 35.76° 33.73° 35.66° 1.7019 *
C18:0 7.72° 19.96" 20.09° 2041° 1.5578 *
C18:1 46.15° 2091° 21.88° 18.18° 3.2875 %
C18:2 13.84 13.47 14.38 13.50 1.5520 NS
C18:3 032 033 0.34 032 0.0409 NS
Cis 9, trans 11CLA ND* 2.03° 329 4.52° 0.4095 *k
Trans 10, cis 12 CLA ND* L11° 1.79° 2.77° 0.3167 *x
Total CLA ND* 3.14° 5.09 7.29° 0.6891 ok
Others 6.44° 443 4.50° 465° 0.2181 o
Saturated fatty acid 33.26° 55.72° 53.82° 56.07 32157 *
Unsaturated fatty acid 60.31° 39.85° 41.68° 39.28° 3.1670 o
Polyunsaturate:Saturated fatty acid 0.43 0.30 0.37 0.38 0.0478 NS
n-6:n-3 polyunsaturated fatty acid 42.78 40.43 42.56 43.01 5.1940 NS
*® Means with different superscripts within the same row are significantly different (*P<0.05 and **P<0.01).
™ . Not significantly different, ND: Not detected.
Table 7. Fatty acid composition in egg yolk at 6 week (%)
CLAzen 80*
Fatty acid Control SEM Significance
1% 2% 3%
C16:0 25.76b 36.00° 33.93 37.90° 22375 *
C18:0 736" 21.63° 20.81° 21.29° 0.9327 %
C18:1 43.71° 2203 22.18° 15.59° 1.3353 Frx
C18:2 15.95° 12.54° 14.33%® 12.31° 1.1980 NS
C18:3 0.37 0.31 0.37 0.28 0.0671 NS
Cis 9, trans 11CLA ND* 1.97° 257 5.04° 0.2485 ok
Trans 10, cis 12 CLA ND 1.01° 1.41° 2.75° 0.1870 ok
Total CLA ND° 2.98° 3.99 7.79° 0.4135 *k
Others 6.85" 4.50° 439 4.83° 0.4664 *
Saturated fatty acid 33.12° 57.64° 54.74° 59.19° 2.1628 ok
Unsaturated fatty acid 60.04° 37.86° 40.87° 3598 2.1593 *
Polyunsaturate:Saturated fatty acid 0.49° 027 0.34° 0.35° 0.0379 *
n-6:n-3 polyunsaturated fatty acid 43.54 40.06 39.22 44.07 4.9315 NS
*® Means with different superscripts within the same row are significantly different (*P<0.05,**P<0.01 and ***P<0.001).
™ . Not significantly different, ND: Not detected.
cis-9, rans-11 CLA &3] trans-10, cis-12 CLA &Z B} 3 2002).
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Table 8. Effect of CLAzen 80° supplementation period on
CLA composition in egg yolk (%)

CLAzen 80%

Treatment supplementation period SEM Significa-
2 week 4 week 6 week nee
Control ND ND ND - -
1% CLAzen 80® 283 214 298 03018 NS
2% CLAzen 80° 473 458 398 06020 NS
3% CLAzen 80° 7.40° 728" 7.78" 00537  **

** Means with different superscripts within the same row are
significantly different (**P<0.01).
N Not significantly different, ND: Not detected.
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