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Abstract

The lipid and fatty acid composition of various poultry eggs were examined after extracting yolk oils from the
eggs of caged hen, open barn-reared hen, mallard, and muscovy duck. Total lipid content in 100 g of each edible
portion was the highest in muscovy duck egg followed by open barn-reared hen, mallard, caged hen, and natural
hen eggs. The triglyceride contents in the egg were in the order of caged hen, open barn-reared hen, natural hen,
mallard, and muscovy duck. The cholesterol contents in total lipid were the highest in caged hen and muscovy duck
eggs(4.5%), and the lowest in mallard(3.3%). Caged hen eggs had higher neutral lipid ratio among total lipid, but
had lower ratio of glycolipid and phospholipid compared with those of the open barn-reared hens. For fatty acid
composition, linoleic acid was the highest in the muscovy and linolenic acid was the highest in open barn-reared
hen eggs. The contents of arachidonic acid and Eicosapentaenoic acid(EPA) were the highest in muscovy eggs. On
the other hand, the content of Docosahexaenoic acid(DHA) was the highest in muscovy duck eggs.
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Table 1. The operating conditions of the GC for fatty acid

Instrument Hewlet Packard 5890 Series 11

Detector Flame ionization

Column Omega wax 320 fused silica capillary column
0.32 nm ID> 39 m (film thickness 0.25 pm)
N, 26 cm/sec,

Gas flow rate air 300 m/min,
H, 3 mi/min

Split ratio 17:1

Injectiontemp. ~ 245°C
Detector temp. 245°C

Column temp. 180°C isothermal
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Table 2. Contents of total lipid in egg yolk of poultry
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Fig. 1. Percentage of triglyceride in egg yolk oil of poutry.

A ; chicken 1 D ; mallard
B ; chicken 2 E ; moscovy duck
C ; chicken 3

chickenl ; cage system.
chicken?2 ; cage system; natural egg.
chicken3 ; open barn system ; Goshen egg( P<0.05 ).

Table 3. Contents of triglyceride in egg yolk of poultry

egs weightof eggyolk totallipid lipid inegg eggs triglyceride in egg yolk triglyceride/total lipid
wholeegg(g)  (g) ) yolk(g/g) (g/p) (%)
chickenl 56.6 155 4.98+0.61 032+002" chicken| 0.24+0.03° 75
chicken2 539 170 4994007 030£002" chicken2 0.19£0.01" 63
chicken3 51.1 159 5324074 034+0.00" chicken3 023+0.12* 67
Mallard 57.6 215 7.060.17 033+0.04" Maltard 0.15+0.04" 45
Moscovy duck 66.7 295 11.30+1.81 0.38=0.02" Moscovy duck 0.11£0.00" 29

chickenl ; cage system.
chicken? ; cage system; natural egg.
chicken3 ; open barn system; Goshen egg(P<0.05).
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chicken] ; cage system.
chicken2 ; cage system; natural egg.
chicken3 ; open barn system ; Goshen egg(P<0.05).
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Table 4. Contents of cholesterol in egg yolk of poultry

eggs cholesterol in egg cholt_es?erol/total
yolk(mg/g) lipid(%)
chicken] 14.14+0.68" 4.5
chicken? 12.17+ 1.00° 4.1
chicken3 12.84+0.50" 4.1
Mallard 10.54+0.44° 33
Moscovy duck 1330+ 0.16" 33

chicken] ; cage system.
chicken? ; cage system; natural egg.
chicken3 ; open barn system ; Goshen egg(P<0.05).
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Fig, 2. Cholesterol of total lipid in egg yolk of poutry.

A B Cc E
A ; chicken 1
B ; chicken 2
C; chicken 3
chickenl ; cage system.

chicken2 ; cage system; natural egg.

chicken3 ; open barn system ; Goshen egg( P<(.05 ).

D ; mallard
E ; moscovy duck
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Fig. 3. Contents of phospholipid, glycolipid. triglyceride of
lipid in egg yolk of poultry.
A'; chicken 1 D ; mallard
B ; chicken 2 E ; moscovy duck
C; chicken 3

chickenl ; cage system.
chicken2 ; cage system: natural egg.
chicken3 ; open bamn system ; Goshen egg.

Table 5, Contents of phospholipid, glycolipid. triglyceride
of lipid in egg yolk of poultry (%)

eges triglyceride glycolipid  phospholipid
chicken! 77 3 20
chicken2 68 5 27
chicken3 69 5 26
Mallard 51 9 40
Moscovy duck 43 11 46

chickenl ; cage system.
chicken? ; cage system; natural egg.
chicken3 ; open barn system ; Goshen egg(P<0.05).
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Fig. 4. Thin layer chromatogram of triglyceridein natural
egg yolk oil.
1. Free fatty acid (FFA).

2. Esterified stero! (ES).

3. Free sterol (FS).

4. Triglyceride (TG) + Diglyceride (DG) + Monoglyceride (MG)
(TG+DG+MG).

sample A, B : triglyceride 0.1g/chloroform 2 m/.
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Fig. 5. Thin layer chromatogram of glycolipids in natural
egg yolk oil.

1. Digalactosyl diglyceride (DGDG).

2. Cerebrocides(CE).

3. Monogalactosyl diglyceride(MGDG).

sample A, B : glycolipid 0.1 g/chloroform 2 ml
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Fig. 6. Thin layer chromatogram of phospholipids in egg
yolk oil.

1. Lecithin(L) + Sphingomyelin(S) (L+85).

2. Phosphatidyl cholin (PC).

3. Phosphatidy! inositol (PI).

4. Phosphatidy! glycerol (PG).

5. Phosphatidy! ethanolamine (PE).

6. Phosphatidy! serine (PS).

sample A, B : phospholipid 0.1 g/chloroform 2 m/.

Sample

Table 6. Contents of cholesterol in egg yolk of poultry (%)

eggs C182 C183 C204 C205 C22:6
chickenl 13.50 0.67 3.29 0 1.02
chicken2 15.20 045 3.29 0 1.06
chicken3 16.46 0.69 3.06 0 0.94
Mallard 18.71 0.60 428 0.04 0.54
Moscovy duck  18.82 0.14 7.63 0.08 1.19
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Fig. 7. Composition of fatty acids of total lipid in egg yolk of poultry (unit : %).
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