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Abstract

This study was designed to compare content and composition of fatty acid in egg yolk oil among general eggs
from chicken, quail, duck. We also compared those of general and functional chicken egg. Fatty acids were
determined by GC method and the results were as follows: Palmitic acid, palmitoleic acid, stearic acid, oleic acid,
linoleic acid, linolenic acid and timnodonic acid were identified in egg of chicken, quail and duck. The major
fatty acid was oleic acid and palmitic acid in three kinds of egg. Arachidonic acid and docosahexaenoic acid
(DHA) were analyzed in egg of quail and duck, but not in chicken. Monounsaturaterd fatty acid (MUFA) was
higher in egg yolk oil of chicken and quail. Polyunsaturated fatty acid (PUFA) was higher in duck egg. Ginseng
egg had significantly higher palmitic acid and oleic acid lower than general chicken egg. Gamgoal egg had lower
palmitic acid and oleic acid, and higher palmitoleic acid and stearic acid than general chicken egg. The content
of oleic acid was lower in DHA egg than in general chicken egg, but arachidonic acid was detected only in
DHA egg. Ginseng egg had the highest content of saturated fatty acid among chicken eggs. The content of MUFA
acid was the highest in gamgoal egg and general chicken egg. DHA egg had the most amount of PUFA among
all chicken egg. Based on the result from composition and content of fatty acids in egg yolk oil, it is believed
that various chicken eggs, quail egg and duck egg might be beneficial foods to lower the ratio of n-6/n-3.
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Fig. 1. Procedure for analysis of fatty acids in egg yolk.
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Table 1. Operating condition for GC analysis

Gas chromatograph
(GC-17A, SHIMADZU Co., Japan)

Capillary column (CBP-1-M25-025)
25 mX0.22 mmx0.25 pm

Nitrogen, constant flow

70°C (1 min)—200°C (30 min, rate 20°C/
1 min)—280°C (10 min, rate 1°C/min)

250°C (split ratio 10:1)
Detector temp. 260°C (FID)

Equipment

Column

Carrier gas
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Fig. 2. Chromatogram of fatty acid methyl ester in standard
solution.

1. Palmitic acid (16:0) 6. Linolenic acid (18:3)

2. Palmitoleic (16:1) 7. Arachidonic acid (AA, 20:4)

3. Stearic acid (18:0) 8. Eicosapentaenoic acid (EPA, 20:5)

4. QOleic acid (18:1) 9. Docosahexaenoic acid (DHA, 22:6)
5. Linoleic acid (18:2)
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Fig. 3. Contents and composition of fatty acid in egg yolk oil by egg type.
1. C16: 0; palmitic acid, 2. C16: 1; palmitoleic acid, 3. C18: 0; stearic acid, 4. C18: 1; oleic acid, 5. C18 : 2; linoleic acid, 6. C18: 3; linolenic
acid, 7. C20:4; arachidonic acid (AA), 8. C20:5; eicosapentaenoic (EPA), 9. C22:6; docosahexaenoic acid (DHA)
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Table 2. Contents and fatty acid composition of total lipids
in egg yolk oil by egg type

~—Fatty acids” n-6 fatty n-3 fatty n-6/n-3
Egg acid series acid series ratio
Chicken 0.49+0.090%  057£0.04°  0.86/1
Quail 1.14+039° 052015 219/
Duck 0661024  096+020° 0691

1’Fatty acids.

n-6 fatty acid=Cl18:2+C20:4

n-3 fatty acid=Cl18:3+C20:5+C22:6
2Unit: mg/10 g.

Table 3. Contents and composition of fatty acid in egg yolk oil by egg type

10: 1°] W9 & o] n-3 AAake] A F & A2 sl an).
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(mg/10 g (%))

Fatty acids”

SFA MUFA PUFA p/s?

Egg
Chiken 2.90+.0.19% (29%) 437+0.46° (44%) 2.72+0.33°(27%) 0.93
Quail 2.87+0.18"  (26%) 4.27+0.47* (39%) 3.8710.43°(35%) 1.34
Duck 2.99+0.09° (27%) 379+0.41° (34%) 4.22+0.32°(39%) 141

USFA : Saturated fatty acid, MUPA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid

2)

o .
/S = % unsaturated fatty acid

% saturated fatty acid

¥Means in a same column followed by the different letters are significantly different at p<0.05 level by Duncan's multiple range

test.
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Table 4. Contents and fatty acid composition of total lipids
in egg yolk oil of general and functional chicken eggs

atty acids” n-6 fatty n-3 fatty n-6/n-3
Chicken egg acid series

acid series ratio

General 0490092 057+0.04° 0.86/1
Ginseng 023+0.16° 0541035 0.43/1
Gamgoal 03610.26° 052£021° 0691
DHA 0.8010.30° 0.62+008 1.29/1

1)Fatty acids.

n-6 fatty acid=C18:2+C20:4

n-3 fatty acid=C18:3+C20:5+C22:6
Unit: mg/10 g.
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Fig. 4. Contents and fatty acid composition of total lipids in egg yolk oil of general and functional chicken eggs.
1. C16:0; palmitic acid, 2. C16:1; palmitoleic acid, 3. C18:0; stearic acid, 4. C18:1; oleic acid, 5. C18:2; linoleic acid, 6. C18:3;
linolenic acid, 7. C20: 4, arachidonic acid (AA), 8 C20:5; eicosapentaenoic (EPA), 9. C22:6; docosahexaenocic acid (DHA)
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Table 5. Contents and fatty acid composition of total lipids in egg yolk oil

%

e

of general and functional chicken eggs
(mg/10 g (%))

atty acids® 2)

W SFA MUFA PUFA P/S
General 2.90+0.43¥(299%) 4.37+0.89" (44%) 2.72%+0.45° (27%) 0.93
Ginseng 5.32+0.26" (53%) 1.77£0.50° (18%) 2.91£0.27° (29%) 0.54
Gamgoal 2.35+0.19° (21%) 6.16£0.46° (549) 2.91:£0.33 (25%) 1.23
DHA 3.30+0.13° (32%) 3.44+0.66° (34%) 3.47+0.54° (34%) 1.05

YContents and composition of fatty acids in egg yolk oil.

SFA : Saturated fatty acid, MUPA : Monounsaturated fatty acid, PUFA : Polyunsaturated fatty acid

2)

Y .
p/g =28 unsaturated fatty acid

% saturated fatty acid

¥Means in a same column followed by the different letter are significantly different at p<0.05 level by Duncan's multiple range

test.
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