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Table 1. Composition of experimental diets

Ingredients ' Basal diet Fish oil diet Pork fat diet
, %)
Soybean meal 50.0 50.0 50.0
Ground barley 45,0 35.0 35.0
Fish oil — 10.0 —
Pork fat — — 10.0
Calcium carbonate 3.0 3.0 3.0
Vitamin & mineral mix* 2.0 2.0 2.0

* Contained the following vitamins mg/kg : Thiamine 334, vitamin A 334,000 I, U., D,
66,800 I.U., E 167 1.U., minerals (%): Manganese 0.3, iron 1.0, copper 0.08, cobalt
0.008, iodine 0.003, magnesium 3.3, phosphorus 8.6, and NaCl 16.7.

Table 2. Fatty acid composition of lipids extracted from the experimental diets

Fatty acid* Basal diet + 11355;01 gii:ﬁ oil + ]13330/31 pcz)l:lz fat
(%)
10:0 0 0.2 0
12:0 0 0.1 0
14:0 0.3 4.1 1.2
14:1 0.2 1.1 0
16:0 21.1 23.3 24,2
“16:1 0.9 6.3 2.0
18:0 5.4 4.6 14.1
18:1 6.4 15.9 39.3
18:2 56.3 9.6 18.8
20:0 0 0 0
18:3 7.4 1.8 1.2
20:1 0.1 4.9 1.0
20:2 0.5 0.4 0.1
20:3 0 0 0
20:4 0.3 1.2 0.8
22:2 0.3 3.8 0.7
20:5 0.6 6.7 0.5
22:3 0 0.2 0.6
22: 4 0.2 0.5 0.3
22:5 0 0.9 0
22:6 0 14.5 0.2
Total saturated 26.8 32.3 39.5
Total monoene 7.6 28.2 42,3
Total diene 56.8 13.8 14.6
Total polyene 8.8 25.8 3.6
Total daily supply (g) 1.72 11.56 11.56

* Carbon chain length : number of double bonds,
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Table 3. Lipid class % in total lipid of the egg yolk from laying hens receiving
basal diet and basal diet plus 10 %5 of fish oil and pork fat

. Basal diet Basal diet
Basal diet + 10 9 fish oil  + 10 9 pork fat
(%)
Triglyceride 63.0 58.8 60.2
Phospholipids 30.9 30.9 33.7
FFA 1.4 2.0 1.5
~ Cholesterol 3.6 4.9 3.7
Cholesteryl ester 1.1 3.4 0.9
Total lipid in tissue 29.8 27.4 30.8
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Table 4, Fatty acid compositions of the egg yolk lipids from laying hens receiving basal diet and basal diet
plus 10 % of fish oil and pork fat -

091

Basal diet + ﬁ? S;ol ?:g}tl oil + 1%a§’/:] ;i)l?lg fat
Fatty acid*
Total PhQSDhO- FFA Triglyc- Chol. Tptgl Phqspho- FFA Triglyc- Chol. | Total Phqspho- FFA Triglyc- Chol.
lipid lipids erides ester lipid lipids erides ester | lipid lipids erides ester
(%) (%) (%)
10:0 — — — — — — — — — — — - 0.7 — —
12:0 — 0.2 4.8 — — — — 3.4 - — — — 3.6 — —
14:0 0.6 5.0 1.5 0.6 1.5 0.6 0.3 1.6 0.5 0.7 0.4 0.2 1.7 0.4 1.0
14:1 Tr. — — Tr. 0.9 0.2 0.2 0.1 0.1 0.3 Tr. — 0.2 0.1 0.4
16:0 29.4 28.9 22.3 26.7 17.3 | 30.6 38.2 19.5 26.0 17.8 | 25.1 32.7 19.4 24.8 18.4
16:1 4.5 2.9 4.9 5.6 5.5 3.1 1.2 4.5 3.7 3.0 2.7 0.8 5.1 2.6 1.9
18:0 9.2 16.4 10.1 4.9 3.9 9.4 14.4 13.4 7.0 3.6 | 10.3 19.0 8.1 4.1 16.1
18:1 45.2 28.9 37.8 54.1 43.6 | 45.6 . 25.1 34.0 54.6 44.6 | 46.9 27.8 45,0 56.7 22.8
18:2 6.7 7.5 8.5 6.0 14.0 5.0 4.9 2.6 5.1 5.6 9.9 11.4 5.9 8.3 12.2
20:0 0.1 0.1 — 0.2 — Tr. Tr. 0.1 Tr. — 0.1 — — Tr. —
18:3 0.3 0.1 1.5 0.4 0.9 0.3 0.1 1.2 0.8 0.5 0.4 0.1 0.8 1.0 0.6
20:1 0.2 0.2 — 0.1 — 0.4 0.3 0.4 0.1 0.3 0.3 0.2 — 0.4 0.6
20:2 0.1 0.5 — — — 0.3 Tr. 0.1 0.1 0.5 0.1 0.1 — 0.3 1.0
20:3 Tr. 0.4 — 0.3 0.7 Tr. 0.1 0.4 — — 0.1 0.1 Tr. — —
20 : 4 1.9 4.8 2.2 0.4 1.5 0.6 2.3 4.0 0.3 0.5 1.9 4.8 1.1 0.7 5.4
22:2 — 4.2 — — — — Tr. — — — — — -— - —
20:5 Tr. 0.1 4.0 — 6.7 0.4 1.4 6.3 0.2 4.7 Tr. 0.1 2.2 Tr. 4.4
22:3 0.2 0.4 — — 3.6 0.1 0.2 0.3 0.1 1.1 0.1 0.1 0.8 — 2.8
22:4 0.4 1.1 2.3 — Tr. 0.1 0.3 4.8 0.1 2.0 0.3 0.1 1.4 — 6.4
22:5 Tr. Tr. — — — 0.3 0.5 0.1 0.5 7.6 | Tr. Tr. 2.3 — 3.5
22:6 0.8 2.3 — 0.5 Tr. 2.7 10.8 3.0 1.1 7.2 1.2 2.4 1.6 0.5 2.4
Total saturated, 39 46 38 33 23 41 53 38 34 22 36 52 34 29 36
Total monoene 50 32 43 60 50 49 27 39 58 48 | . 50 29 50 60 26
Total diene 7 12 9 6 14 5 5 3 5 6 10 11 6 9 13
Total polyene 4 9 - 10 2 13 5 16 20 3 24 5 8 10 2 26

* Carbon chain length : number of double bonds.
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The Effects of Dietary Fatty Acids on the Lipids and Fatty
Acid Composition of Egg Yolk

By Yasukuni Waranape and Hideo Murar
Laboratory of Animal Hygiene, Fac. Agric., Shinshu Univ.

Summary

Hens were fed basal diet, fish oil supplemented diet and pork fat supplemented
diet from 179 day old for 60 days. The experiments were determined on the
effects of fish oil and pork fat supplement for the fatty acid composition of total
and individual lipids of egg yolk by the method of gas liquid chromatography.
The results obtained were as follows.

1) The egg production and body weight gain were reduced with the addition
of fish oil to the basal diet and were increased with the addition of pork fat.

2) "The addition of fish oil to the basal diet resulted in a increase of chore-
sterol, cholesteryl esters and FFA contents in egg yolk lipid. Phospholipids were
increased with the pork fat feeding.

3) The decreasing of linoleic and the increasing of palmitic acid contents in
the phospholipids and FFA fraction of egg yolk lipids were observed with the
addition of fish oil to the basal diet. Adding of pork fat to the basal diet, resulted
in a increase in the level of linoleic acid and decrease in the level of total
saturated fatty acids. The fatty acid composition of triglyceride fraction were
slightly influenced comparatively by the difference of fatty acid feeding.

Jour, Fac, Agric., Shinshu Univ, Vol. 5 Extra Dec., 1968
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