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Abstract

Egg yolk oil was obtained by roasting and pressing egg yolks of hen's egg breeding on the open barn system
and the cage system, respectively. Lipids in egg yolk oil were extracted with a mixture of chloroform and methanol
(2:1, V/V), and fractionated into neutral lipid, glycolipid, and phospholipid by silicic aicd column chromatography.
Fatty acid composition of each fraction was determined by gas chromatography. The major fatty acids of total lipids
and neutral lipids are in sequence of oleic acid, palmitic acid, and linoleic acid. The major fatty acids of the glycoli-
pids are palmitic acid, oleic acid, stearic acid, and lauric acid successively. The major fatty acids of phospholipids
are oleic acid, lauric acid, and palmitic acid consecutively. About the fatty acids composition of egg yolk oil in the
open bam system, the contents of saturated fatty acid are lower and the contents of unsaturated fatty acid are higher
than that of the case system. The contents of unsaturated fatty acid in egg yolk oil is higher than that of saturated
fatty acid in total lipids and nutral lipids. Unsaturated fatty acid/saturated fatty acid of egg yolk oil in the open bam
system is higher than that of the cage system in glycolipids and phospholipids.
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Table 1. Instrument and operating conditions of gas
chromatography

Instrument Yanaco G-180 (Japan)
Detector Flame lonization Detector
Column DEGS 15% on shimalet
60/80 mesh 3 mm($p)x3 m(L) st/st
Carrier gas and Flow Rate N,, 45 m//min.
Column temp. 195°C
Injector and detector temp.  240°C
Detector Sensitivity 1/16/10%
Injection volume 3 um
Chart speed 2.5 mm/min.
S ApdAte o] Ao) 5 S, wiuRAS] B2 Al
ARATARYE Aolstodeh she 247 A Fo] F
AbRbebol a, whabe] Gol uikAbEe] gt Algle]

ek on}, 243 o] o) A FAE A8 = I,
w3 AAEE FR|87] H8ll el Al 10d o]
o] zkg zhztk 200704)-& F3led Al RE 3T
2, &4ty

kAo uiuiAlToll A 3 D2 YE] o
el #sle] vlAaF R 2ofsbed Afsksic)
% 33H-& 3]A wl4-7](Shin Hung Co.)ell4} 30 rmp2]
£% 2 1087 & o} A7) (Shin Hung Co. Z i
44 1000 kg/em?)E o3t}

3.9

o =2

3. SX|Ee =& X HA|

Z2]2& A8 Sufake] chloroform and methanol(2: 1,
V/V) £l E 7lale] oF 24|17} &5} AL
ZE Aoz 23] ukE 333 F, 259 Fo Ex)
sh= v| =]k AL Folch W%l &)slo] A4, =3
ke WE(-20C) BashaA] A58 AHgsiednt.

4. Xjdhaiol Hat
A A& 2] A3} silicic acid column chromatography”el]
oJsle] 33 FAAAA, FAA, AXA-L methy-
lation&}t 3 Gas chromatographyol] 2]3}o] B4 a}edch”,
o] wje] A F71-& Table 13} 2 ow], Held 7+ 2y
Are] peak F-AL A|HHAb FFF(Sigma chemical Co.,
U.S.A) retention time3} v] waloith, x|ubibe) = eko
Integrator(HP 3390A U.S.A)YE AHE-5}e1 7, A4S ]
g o2 At
. Zap 3 g
1. UERo] Xjgta XM

=z sts]A) Al 134 Al 251997) -88-

2% 987

-3

5

(1) $AAZ] At 24

X A HAE] methyl esterg gas chromatography o)
2|3lo] B-A18} chromatogram-< Fig. 13} 23, x4
o] x|ubAl FHek-S Fig. 2 2 Table 29} Zc}.

100

g
g
3 7
5 °F
8
&
§
1
U 4
[} 8 —
L ! )
0 10 20

Retention time(min)
Fig. 1. Chromatogram of standard fatty acid mixture
by gas chromatography.

1. lauric acid (12:0) 2. myristic acid (14:0)
3. palmitic acid (16:0) 4. palmutoleic acid (16:1)
5. stearic acid (18:0) 6. oleic acid (18:1)
7. linoleic acid (18:2) 8. linolenic acid (18:3)
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Fig. 2. Chromatogram of fatty acid in total lipid of
egg yolk oil (Open barn system).

1. lauric acid (12:0) 2. myristic acid (14:0)

3. palmitic acid (16:0) 4. palmitoleic acid (16:1)

5. stearic acid (18:0) 6. oleic acid (18:1)

7. linoleic acid (18:2) 8. linolenic acid (18:3)



Table 2. Fatty acid composition of total lipids in egg yolk oil

Fatty acid (%)

Reamning

method 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 unknown SFA USFA USFA/SFA
Open bamn system 0.3 0.5 282 5.1 8.5 43.6 11.2 1.4 1.2 375 61.3 1.63
Cage system 0.3 0.6 31.6 5.0 7.4 439 8.7 0.5 2.0 399 58.1 1.46
SFA: saturated fatty acid.
USFA: unsaturated fatty acid.
USFA/SFA: unsaturated fatty acid/saturated fatty acid.
Table 3. Fatty acid composition of neutral lipids in eggyolk oil

Reamning Fatty acid (%)

method 12:0 14:0 16:0 16:1 18:0 18:1 18:2 18:3 unknown SFA USFA USFA/SFA
Open barn system 04 0.5 26.2 4.0 6.5 47.6 11.8 1.8 1.2 33.6 65.2 1.94
Cage system 0.5 0.4 26.6 5.4 6.2 48.5 99 0.5 2.0 33.7 64.3 1.91
SFA.: saturated fatty acid.
USFA: unsaturated fatty acid.
USFA/SFA: unsaturated fatty acid/saturated fatty acid.
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Table 4. Fatty acid composition of glycolipids in egg yolk oil
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Fatty acid (%)

Rearning

method 12:0 16:0 16:1 18:0 18:1 18:2 18:3 unknown SFA  USFA USFA/SFA
Open bam system 16.9 25.7 32 9.8 34.1 7.0 0.4 29 52.4 44.7 0.85
Cage system 8.4 33.7 34 14.6 28.1 7.1 1.6 31 56.7 40.2 0.71
SFA: saturated fatty acid.
USFA: unsaturated fatty acid.
USFA/SFA: unsaturated fatty acid/saturated fatty acid.
Table 5. Fatty acid composition of phospholipids in egg yolk oil

Rearning Fatty acid (%)

method 12:0 16:0 16:1 18:0 18:1 18:2 18:3 unknown SFA  USFA USFA/SFA
Open barn system 16.8 25.7 4.3 10.0 299 8.3 1.3 3.7 52.8 438 0.83
Cage system 31.3 19.4 2.5 8.2 23.9 8.2 1.8 4.7 58.9 36.4 0.62
SFA: saturated fatty acid.
USFA: unsaturated fatty acid.
USFA/SFA: unsaturated fatty acid/saturated fatty acid.
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