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Abstract

The fatty acid contents of egg yolk from various chicken eggs such as general egg, ginseng egg, gamgoal
egg and docosahexaenoic acid (DHA) egg were analyzed during storage at 4°C for 3 weeks. The major fatty
acids of all egg yolk oils were oleic acid (18 :1) and palmitic acid (16 : 0). The contents of both fatty acids
reached maximum at the first or second week and decreased at the third week. DHA was detected from 4 kinds
of eggs stored for 2 or 3 weeks. The n-6/n-3 ratio was obtained under recommended intake range in fresh gamgoal
egg and in general and DHA eggs stored for 0~3 weeks. For 3 weeks, polyunsaturated fatty acid / monounsatur-
ated fatty acid / saturated fatty acid (P/M/S) ratio of DHA egg did not change, but that of ginseng egg gradually
increased. The P/M/S ratio was generally maintained under recommended intake range in general egg stored
for 3 weeks, in ginseng egg stored for 2 weeks and in DHA egg during all the storage period.
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Fig. 1. Chromatogram of fatty acid methyl ester in standard
solution.

1. Palmitic acid(Cieo)

2. Palmitoleic acid(Cie1)
3. Stearic acid(Cigo)

4. Oleic acid(Cig1)

5. Linoleic acid(Cig2)

6. Linolenic acid(Cis3)

7. Arachidonic acid(AA, Coo4)

8. Eicosapentaenoic acid(EPA, Cops)
9. Docosahexaenoic acid(DHA, Cgs)
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Table 1. Operating condition for GC analysis

Gas chromatograph

Equipment (GC-17A, SHIMADZU Co., Japan)
Capillary column (CBP-1-M25-025)
Column 25 mX0.22 mmX0.25 tm
Carrier gas Nitrogen, constant flow
70°C (1 min) — 200°C (30 min,
Oven temp.

20°C/min) — 280°C (10 min, 1°C/min)
Injector temp. 250°C (split ratio 10:1)

Detector (FID) temp. 260°C
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Table 2. Fatty acid contents of total lipids in egg yolk oil of general and functional eggs during storage (unit: mg/10 g)

Chicken
cgg

Weeks Ciso Cie1 Ciso Cis1 Cisz Ciss Coo4 Caos Cazs

0.00 £0.00°
0.00£0.00°
0.00£0.00°
0.30+0.21%

0.00£0.00
1.09+£0.77
0.00£0.00
0.27£0.19

0.000.00°
0.00+0.00°
0.12+0.08°
0.00+0.00°

0.00+£0.00 0.29+0.11%
0321023 0.19+0.00°
0.30+021 0.23%0.14°
0001000 0.40£019°

0.00+0.00° 0.33+0.23
0.4410.31" 0.22+0.11
0.12%0.13* 0.30+0.18
0.33+0.02* 0.19+0.04

0.23+0.16® 045%0.21°
0.00+£0.00° 0.34%0.01°
0.13+£0.09*° 0.31%0.07°
0.09+0.06® 0.23+0.16°

1.44£0.03
1.09£0.06
1.05+0.62
1.40£0.15

1.29%£0.83
1.05£051
1.58+0.14
1.25£0.01

1.42%+0.04
1.88£0.09
1.74%0.03
1.95%0.01

2.72+021"" 024+0.01% 0.18+0.02*° 4.13+0.45" 0.99%0.18
258+0.11° 0.25%0.01™ 0.29+0.11° 4.421+0.42" 1.09+0.06
391168 051+042° 036+0.22* 276+157° 1.05%0.62
293+025% 025%0.18° 020+0.14° 3.80+0.43" 1.40£0.15

409+124° 131+092 123+098 1.72+092° 0.46+0.33°
235+059° 021+008 200+253 259+061° 080018
2631020 025+018 032+023 4.06+028 1.02+0.28°
254+0.13° 024+001 0422001 4.08+0.04° 0.80+0.04°

295+0.12° 023+0.16° 035+0.01° 321050 1.37+0.45"
290+0.13° 025%001° 0.20%0.11° 3.39+0.13® 1.02%0.03"
2.734005° 025+003° 0.25+0.06° 3.49+0.15® 0.99+0.10°
2824+029° 025+0.18 025+0.11° 368+0.03* 1.01+001"

General

Ginseng

DHA

0.66+047°
2.45+0.25°
0.53+0.12°
263+0.12°

(Gamgoal

W O|WNHDOD|WN—RO|WN—=O

3.19+056°
0.25+0.18°
0.22+0.01°
0.22+0.05°

1.69+0.03°
0.33+£0.07°
0.23+0.04°
0.32+0.04°

297+0.33
4.06+0.20°
463+0.12°
413+054°

0.73+052° 1.31+0.25°
0.73+0.09%* 1.15%0.06
0.96+025* 0.86%0.17°
0.98+0.21° 1.13£0.01°

0.00£0.00° 0.26%0.18
0.95+092* 0.1920.06™
0.21£0.11° 0.29+0.00°
0.231+0.01° 0.28+0.11°

0.00+0.00°
0.00+0.00°
0.05£0.01™
0.12+0.08°

UMeans 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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Table 3. Change in saturated, monounsaturated and polyun-
saturated fatty acid contents in egg yolk oil (unit: mg/10 g)

Ao} vheFsted 10: 13 1: 17kA HAE 2 9lE=w(23), ¢ Chicken egg Weeks SFA MUFA PUFA  P/M/S
ke A} 15 ~35, 3L 73] 44, DHAR-2 A A 0 290V 437" 272 09/15/1.0
General 1 287 467 269" 09/16/10
2 427 327 263 06/08/10
2 —3—Genenl 3 313" 405  350° 1.1/13/10

—m— Ginsen
1.8 +Gamgo§| 0 531* 303 208 04/06/1.0
16 —>—DHA Ginsen 1 43 280" 360" 08/06/10
1.4 & 9 395  431° 302 08/11/10
2 12 3 2080  43F 284 101510
? 0 330° 344 347 1I/10/10
5 1 310° 364 324 1.0/12/10
o 038 .

< o6 DHA 2 298 374>  3290° 1.1/1.3/10
0-4 3 3.07° 3.93° 328"  1.1/1.3/10
0'2 0 235 6160 2307 1.0/26/10
‘ Gamgoal 1 278 431° 302 L1/16/10
°, ; A R ame 2 076" 48" 237 31/64/10
3 295 435 274 09/15/1.0

Storage period (week)

Fig. 2. Change of n-6/n-3 ratio in egg yolk oil of general
and functional chicken eggs during storage.

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



@7ke] A F
o, AW A 2o E k). 2o} FERE T
Aol gkl 7ha Agich BARE A4S G| A
a7l 7y Forov, AAR 02 ) 7HA F572) 9
F 4 EAl 2 Yol AWA L wokeh 2 ]
g AL AL RO A 15 Ak ThE R LA
HRARS QUAREO] M 15+ 7b Egkont, 7 sle o] 4R

el
& FFe 2kellA el 2 Aol e A=
€ Aol wpz} 23wt jHek2 3hastlw
S B XA AL T EE A ALY L Sk
73 vetiilch & A Aie A7) 7t e} 22
11 uhake] gheke Zbasly TR HMES AR o8 27}
& FAF 7o} 7R A 246 B ATFAT-
2002z} AnbE glet, S-7-2 7ha o] Aol A A3
Zob xuke] AbslE Qlabo] & 3| uHAF deko] 7H4 5}
ol AeiH g F3hA] HJ*PO] %ﬂf&v}—t— ®ash glek

(S
=
It
2
=
=2
3:
1m
oi

E
H<
so;
_N,
°-u~
22
lo
)
o,
S
N
L
ofr
o
et
it

(23,25), ©722| 73 oﬂE 717t T B XA o] 3
A2 7hsA ol g A77F astctn Azd
ol 4= P/M/SH| o] 1/1/1°] =& A& uhsA g At A
H =2 AAska 91 vH23). Table 394 A7) 7ke)l W& o} 5
BEZSA AL, FA B E AL, 2 3pA] ke 8] (P/M/S)
5 AR, Jukske A 33 A o 1.1/1.3/1.0 &2 x|uat
THAHAE A AAFEES ZA sl & Bt} At

2 T4 FAel 0.4/0.6/1.001 0 P/M/S w7t A% 35
Ao} 0.8/1.1/1.0L. 2 Z7}sbA A R4S 4289t o
g} olAlelke] Ao xjubibe] FHAAHES 23 AALFL

T4 A B} 25 AR Dzke] ] Eghvh DHARS A4
712 Wl P/M/S Bl 1.1/1.0/1.0 o4 1.1/1.3/1.02.2 ¥ 3}
ZEAS FA, A FHAAE AT AFSEEE FA 8
et 7\}3%’4 P/M/S ¥l AA7|2E T WEr wekw
A3 AReES A gskoh & 4 94 1.0/26/1.0
ol P/M/S 7} AAF 1574 o] 1.1/1.6/1.02.2 25 ol &
3.1/6.4/1.02.% vhepyte},

0

[} ot
s =

AR kel da ol & Lol4bst Bl Eabe] hA wo)
4ol dedx, A 1, 2500 1 Fepo] HnHew £
stelow, 3% W astelrh. dugke] 49 AR7Izte]
Ao AS % Br) EALS) LHALE 27} F oA Zasladn
e Zolsisich lakeke) S wvlEabst seloh
24Yo] 34 A S wHTh DHAZRS] o) 24b3} g2 41e]

Fape] %

HHAE 3 wist 187

2} =ik &4, n-6/n-3 &
A 1~3F, =232 74 34, DHARE %)

2
)
K
a1

o

1y

£

"

2

&

dY

o

0~352] Axr12t B2 A4 A Helel AL,

A7)t Fet R AL, DA B E A AN 23}

SPRT

u)(P/M/S)7} DHA=ZS W37} g1z, Qatske

A7 37bshe A% 2o PASHIE 37 A4 A

a‘-}v

25 2 Agr qlabeks) 0~35 A7 7ke] DHAR e A} =)

94 +7¢ vehigieh

10.

11.

12.

13.

14.
15.

16.

17.

18.

ok

=
[Le

. Nieman DC, Butterworth DE, Nuenab CN. 1992. Nutrition.

Wm. C. Brown Publishers, Dubuque. p 133-153.

. Kritchevsky D, Klurfeld DM. 1991. Fat and cancer. In Cancer

and nutrition. Alfin-Slater RB, Kritchevsky D, ed. Plenum
press, New York and London. p 117-140.

. Sabate J, Hook DG. 1996. Almonds, walnuts and serum

lipids. In Handbook of lipids in human nutrition. Spiller G,
ed. CRC Press, Boca Raton. p 137-144.

. Grundy SM. 1994. Influence of stearic acid on cholesterol

metabolism relative to other long-chain fatty acid. Am J
Clin Nutr 60: 9865-990S.

. Chow CK. 1996. Fatty acids in foods and their health im-

plications. Marcel Dekker, Inc, New York. p 53.

. Dyerberg J. 1986. Linolenate-derived polyunsaturated fatty

acids and prevention of atherosclerosis. Nutr Rev 44: 114~
134.

. Kwon HH, Lee TS, Kim IB, Lee HY, Jang JH, Kim DS, Choi

JT, Yun IS. 1997. Studies on the composition of Korean
foods—-Determination of fatty acid contents (I). The Annual
Report of KFDA. p 57.

. Kim JS. 1989. Studies on the lipid components in egg yolk

oils. MS Thesis. Chonnam National University.

. Jun EK, Paik HY. 1993. Fatty acid contents in foods of major

fat sources in Korean diet. Korean J Nutrition 26: 254-267.
Leess RS, Karel M. 1990. Omega-3 fatty acids in growth
and development. -Omega-3 fatty acids in health and disease.
Marcel Dekker, Inc, New York and Basel. p 115-156.
Simopoulos AP. 1988. w3 fatty acids in growth and devel-
opment and in health and disease. part II. The role of w3
fatty acids in health and disease: dietary implications.
Nutrition Today May/June: 11-18.

Neuringer M, Conner WE. 1986. w3 fatty acids in the brain
and retina-evidence for their essentiality. Nutr Rev 44:
185-193.

Oh KW, Park KS, Kim TJ, Lee YC. 1991. A study on w6/w3
and P/M/S ratios of fatty acids ingested by university
students. Korean J Nutrition 14: 399-407.

HfEsK. 1973, BERARTE(&HE). 54K A& p 151
Wang SG, Koo NS. 2001. Comparison of composition and
content of fatty acid in egg yolk oil among general and
functional eggs. J Korean Soc Food Sci Nutr 30: 14-19,
Koh MS, Kim ]S, Choi O], Kim YD. 1997. Studies on the
fatty acid composition in egg yolk oil. Korean J Soc Food
Sci 137 87-91.

Park GB, Son YD, Kim YH, Lee HG, Kim Y]J. 1998. Changes
in fatty acid composition of Korean native goats meat during
post-mortem storage. II. Changes in fatty acid composition.
Korean J Anim Sci 30: 244-250.

Park GB, Jung CK, Kim Y], Lee HG. 1989. Studies on fatty
acid composition in chicken meat during post-mortem stor-



188

19.

20.

21.

T

age. . Changes in fatty acid composition. Korean J Anim
Sci 31: 35-41.

Park GB, Lee HG, Song DJ. 1990. Changes in fatty acid
composition of Korean native goat and chicken meats during
postmortem storage. Korean | Anim Sci 32: 89-92.
Nam HK. 1977. Studies on the fatty acid composition of duck
meat. Korean J Nutrition 10: 34-37.

Kim SL, Choi HS, Byun KE. 1998. Food processing and
storage. Suhaksa Publishing Co, Seoul. p 240.

57 -

22.
23.

24.

25.

kil
o1417). 1999. Agts} g 37]9 25k FEHAL ML p 34
gh=tog oFsha]. 2000. =kl dFdAE A 7a WA, T

3}al, A& p 46-52.

Moerck KE, Ball HR. 1974. Lipid autoxidation in mechanically
deboned chicken meat. J Food Sci 39: 876-879.

Choi BK. 1997. Microsomal n-3 fatty acid desaturase affected
by various substrates and stimulans. MS Thesis. Kyungpook
National University.

(20019 109 24 A4 20022 249 28Y A )



