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The fatty acid composition of egg yolk is influenced by diets, strains and ages of hens. To

observe the changes in fatty acid composition in egg yolk lipids, linseed oil were added to the

diets of laying hens. The increase of linseed oil levels in diets resulted in the increase of a-linole-

nic acid in egg yolk lipids, but oleic acid levels were decreased. The ratio of n-3 to n-6 series of

fatty acids in egg yolk lipids was increased depending on the linseed oil levels in the diets.
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Table1. Composition of experimental diets

Experimental Diet

Composition A B c D E
Corn 6.70 6.70 6.70 6.70 6.70
Scrghum 50.00 50.00 50.00 50.00 50.00
Wheat bran 5.20 5.20 5.20 5.20 5.20
Soybean meal 18.40 18.40 18.40 18.40 18.40
Corn glutein meal 3.00 3.00 3.00 3.00 3.00
Meat and bone meal 4.00 4.00 4.00 4.00 4.00
Limestone 7.35 7.35 7.35 7.35 7.35
Calcium phosphate 0.41 0.41 0.41 0.41 0.41
Salt 0.29 0.29 0.29 0.29 0.29
DL-Methicnine 0.16 0.16 0.16 0.16 0.16
L-Lysine 0.10 0.10 0.10 0.10 0.10

* Vitamin and mineral premix 0.20 0.20 0.20 0.20 0.20
Animal fat 4.00 3.00 2.00 = =
Linseed oil - 1.00 2.00 4.00 6.00
Antioxidant

a-Tocopherol-acetate (50%) 0.18 0.18 0.18 0.18 0.18

Ethoxyquin 0.008 0.008 0.008 0.008 0.008
Calculated composition

Crude protein (%) 17.86 17.86 17.86 17.86 17.86

Metabolic energy (kcal “kg) 2900 2900 2900 2900 2500

* Vitamin and mineral premix supplies the following ingredients in amounts per kg of diet:
vitamin A 6,000,000IU, vitamin D, 1,200,000IU, vitamin E 30,000mg, vitamin Ks 2,000ng,tThiamine
2,000mg, riboflavin 2,000mg, niacin 8,000mg, pyridoxine 2,000mg, calcium pantothenicacid 2,500mg, folic
acid 300mg, vitamin B 3 mg, manganese 80,000mg, zinc 40,000mg, ircn 80,000mg, copper 20,000ng, cobalt
200mg, 10dine 1,000mg.

Table2. Fatty acid composition of the diet, supplemented fat and oil

Treatment [ Linseed oil levels (% in diet)]
Fatty acid® A B G D E
0 1.0 2.0 4.0 6.0 Animal fat Linseed oil

14:0 0.76 0.84 0.64 0.20 0.18 2.14 0.04
14:1 0.14 0.19 0.15 0.05 0.04 0.48 —
16:0 15.44 16.13 13.55 8.13 6.56 36.82 4.60
16:1 1.33 1.61 1.23 0.29 0.21 4.68 0.05
17:0 0.26 0.36 0.31 0.15 0.11 0.66 0.05
18:0 5.17 6.17 5.38 3.34 3.20 14.26 2.84
18:1 33.76 33.98 30.16 22.24 20.49 2.43 18.17
18:2 39.75 27.713 26.31 25.83 24.16 31.44 14.81
18:3 1.60 11.69 21.30 39.08 42.24 3.56 58.85
20:0 0.35 0.26 0.23 0.17 0.15 0.44 0.13
20:1 0.46 0.50 0.43 0.25 0.20 1.39 0.22
20:2 0.09 0.06 0.05 0.03 0.02 0.30 0.04
20:3 — — 0.02 0.04 0.06 0.05 0.06
20:4 0.07 0.05 0.03 — — 0.21 —
20:5 0.26 0.05 - — - 0.08 —
22:0 0.13 0.12 0.18 0.10 0.10 0.18 0.11
22:1 0.04 0.04 0.03 — — 0.08 0.02
22:6 0.27 0.13 0.10 0.09 0.09 0.21 ==

Crude fat® 6.30 6.74 6.88 6.76 9.13

18:3" 0.10 0.58 1.10 2.04 2.97

a: The fatty acids are given as weight percentage of total methyl esthers.
b: Crude fat and linolenic acid (18:3) are given as weight percentage of diet.
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Table3 . Effect of increased dietary levels of linseed oil on egg yolk lipid
Treatment [ Linseed oil levels (% in diet)]
Component”® A B C D E
0 1.0 2.0 4.0 6.0
Egg weight (g) 61.25£3.80 62.49+4.10 61.85+3.66 63.91£5.51 63.18+2.16
Egg yolk weight (g) 16.31+2.10 16.59+1.94 16.87+£1.48 16.86+1.28 16.14+0.82
Egg yolk total lipid (%) 35.32%0.31 34.75+0.77 35.46+0.85 35.01£0.78 35.02+0.72
Egg yolk neutral lipid (%) 22.33%+0.35 21.33%£0.66  22.19%0.69 21.75%+0.95 22.00£0.79
Egg yolk polar lipid (%) 12.14+0.57 11.82%0.39 11.79%£0.53 11.51+0.23 11.82£0.43

a: Each value is expressed as mean®S.D. of 10 egg samples.

Table4. Effect of increased dietary levels of linseed oil on fatty acid composition
of total lipid in egg yolk
Treatment [ Linseed oil levels (% in diet)]
Fatty acid® A B C D E
0 1.0 2.0 4.0 6.0

14:0 0.28£0.03 0.23x0.03 %%  0.21+£0.03*%*  0.19£0.01*%  0.20£0.02 **
14:1 0.07+0.01 0.05=0.01 %%  0.04£0.01**  0.03£0.004%% 0.040,01 **
16:0 19.10+0.91 18.63£3.52 17.74+0.82 %% 18.64%£0.97 16.10£0.25 **
16:1 2.21£0.28 2.01£0.23 1.78£0.22%%  1.69£0.21%*  1.50%0.17 *x*
17:0 0.17£0.02 0.17x0.01 0.17+0.01 0.15£0.02 % 0.15%0.01 *
18:0 6.281+0.41 8.94£0.63**  9.02+0.65%%  8.9910.42%%  9.01£0.46%x*
18:1 37.92+1.83 37.14%1.16 35.25=1.35%% 33.39%1.20%* 31.03£1.32**
18:2 8.69£0.76 7.78£0.65 %%  7.99+0.47 = 8.79+0.73 8.89+0.72
18:3 0.25+£0.04 1.40£0.63%=  251£0.23**  5.16F0.57%*  7.23+£1.03**
20:1 0.21+0.04 0.17£0.02 = 0.15£0.02 %%  0.13+0.01%x  0,14+0.02 %*
20:2 0.12+0.02 0.07£0.01%%  0.08£0.01*%*  0.07£0.01%%  0.06=0.01 %%
20:3 0.15%0.02 0.04£0.006 %% 0.06%0.006%% 0.10%0.02%%  0.12£0.02 %%
20:4 1.24%0.09 0.8520.06**  0.71£0.03*%*  0.54+£0.05**  0.50£0.03 **
20:5 0.02+0.003 0.05+0.01%x  0.0920.01%%  0.14%0.02%%  0.160.02 **
22:6 0.85%0.03 1.22+0.10%%  1.25%0.12%*%  1.17%0.12%%  1.28F0.09 %%
n-3,/n-6 0.02 0.06 0.09 0.15 0.19

a: Fatty acids are given as weight percentage of total lipid in egg yolk.
Each value is expressed as mean®S.D. of 10 egg samples.
Significantly different from the control(A): * p<C0.05, *%p<0.01.
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Table5. Effect of increased dietary levels of linseed oil on fatty acid composition
of neutral lipid in egg yolk
Treatment [ Linseed oil levels (% in diet)]
Fatty acid”® A B L D E
0 1.0 2.0 4.0 6.0
14:0 0.52%0.06 0.29+0.04 %%  0.2520.03%x  0.25+0.02%*  0.31£0.03 %
14:1 0.01£0.001 0.06=0.01%%  0.06X0.01%*  0.05+0.01%*  0.04+0.01 %%
16:0 19.20£1.00 19.21+1.10 18.46£0.72 17.36£0.86%%  17.0110.07 **
16:1 3.03£0.40 2.54%20.43 % 2.33E0.2T**  2.25X0.25%*%  2.02£0.23 %%
17:0 0.20£0.02 0.19+0.01 0.19£0.02 0.17%£0.03 = 0.15£0.02 %%
18:0 5.78%0.43 6.28+£0.79 6.47T0.56%*  6.30+0.45% 6.070.43
18:1 44.01+1.69 44.46+1.26 42.68+2.21 40.16£0.29%*  38.92£1.23 %%
18:2 9.85+1.03 T7.67£0.70%%  8.09:0.69%*  9.17+0.82 8.18£0.79 * %
18:3 0.35%0.06 1.79£0.23 %% 3.31+£0.33%*%  7.05%£0.79%*  9.11+0.96*x
20:1 0.28%0.03 0.19%0.0d*x  0.17£0.02%%x  0.15£0.02%*  (.14£0.02 %%
20:2 0.11=0.02 0.07+0.01%%  0.06£0.005%% 0.06£0.01%%  0.06%0.01%x*
20:3 trace 0.05%0.02 0.060.01 0.13%£0.04 0.18%0.03
20:4 0.40£0.07 0.20+0.07T*%  0.27£0.02*%  0.22+0.03%*  0.20+0.0d %%
20:5 0.01x0.001 0.04+0.005%* 0.06=0.01%*  0.09£0.02*%  0.15+0.03 %*
22:6 0.24%0.05 0.34+0.10 % 0.40£0.05%%  0.39*£0.05*%*  0.41£0.06**
n-3./n-6 0.01 0.04 0.07 0.15 0.20

a: Fatly acids are given as weight percentage of neutral lipid in egg yolk.

Each value is expressed as mean®S.D. of 10 egg samples.
Significantly different from the control(A): *p<C0.05, **p<(0.01,
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Table6. Effect of increased dietary levels of linseed oil on fatty acid composition
of polar lipid in egg yolk.
Treatment [ Linseed oil levels (% in diet)]
Fatty acid® A B & D E
0 1.0 2.0 4.0 6.0
14:0 0.08£0.01 0.191£0.03 *x 0.15£0.02 ** 0.13£0.01 ** 0.1220.01 %%
14:1 trace 0.04+0.01 0.03+0.006 0.03%0.005 0.03£0.005
16:0 18.39+0.81 15.9720.80%*  16.26=0.7T1%% 13.69+1.48%% 12.41%£0.64*x*
16:1 0.70+0.08 0.54%0.10 *x* 0.51x0.05%%  0.45%0.06 ** 0.42£0.05 %%
17:0 0.14+0.01 0.13+0.02 0.13%0.01* 0.13£0.08 0.13%£0.01 *
18:0 8.61+0.52 8.84%0.54 9.060.41 % 9.93+0.67 ** 9.92+£0.68 x*
18:1 17.40£1.18 16.00£0.95%*%  16.07£0.36 ** 14.58+1.21 %% 13.11%£0.94 %%
18:2 9.71+0.53 7.91£0.51%*%  8.09£0.37**  7.71%x0.40%*  8.02£0.54 %%
18:3 0.06%+0.01 0.44£0.08%*%  0.74%0.06 ** 1.18£0.08 *x* 1.66+0.10 **
20:1 0.08£0.01 0.17x20.02%%  0.13%0.02x*%  0.12£0.01**x  0.12X0.01*x*
20:2 0.18+0.03 0.07x£0.01 %%  0.07x0.01 %%  0.08£0.01%x  0.07x0.01*=*
20:3 trace 0.04£0.01 0.05£0.006 0.15£0.02 0.18%£0.03
20:4 3.79£0.03 2.77+0.22 %% 2,390, 11 %% 2,03%£0.28 ** 1.7810.18 x*
20:5 0.05%=0.01 0.07£0.02 % 0.26£0.03**  0,43%£0.06 ** 0.65£0.08 *=*
22:6 2.67=0.22 3.67£0.23%%  4.04%£0.33%x  4.19+0.44 %%  4.82F0.48 %%
n-3./n-6 0.09 0.16 0.19 0.24 0.31

a: Fatty acids are given as weight percentage of polar lipid in egg yolk.

Each value is expressed as mean®S.D. of 10 egg samples.
Significantly different from the control(A): *p<(0.05, **p<70.01.
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