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ABSTRACT This study aimed to compare the fatty acid composition of egg yolks from late-laying Korean Native Commercial
(KNC) layer crossbreeds (i.e., YCYD, YCCK, YDCF, and YCCF) and Hy-Line Brown eggs. A total of 30 fresh eggs per
treatment group were randomly collected at 64 weeks of age and analyzed for lipid composition. The results showed that YCYD
and YCCK eggs had higher (P<0.05) docosahexaenoic acid (DHA) levels than Hy-Line Brown eggs, suggesting a potential
genetic influence on omega-3 metabolism. Additionally, KNC crossbreeds exhibited higher (P<0.05) levels of key fatty acids
related to egg flavor, including palmitic acid (C16:0), oleic acid (C18:1n9), and arachidonic acid (C20:4n6), compared to Hy-Line
Brown. Furthermore, YCYD eggs exhibited a lower (P<0.05) saturated fatty acids (SFA) proportion (31.89%) and a higher
(P<0.05) monounsaturated fatty acid (MUFA) proportion (49.5%) than Hy-Line Brown eggs (SFA: 32.92%, MUFA: 47.43%),
suggesting potential health benefits. These findings suggest that KNC crossbreeds may serve as a viable alternative for
commercial layer production, offering nutritionally superior eggs with improved fatty acid composition. Further research is needed
to explore genetic factors influencing fatty acid metabolism and to optimize storage conditions to preserve omega-3 content.
(Key words: egg, fatty acid, Korean native commercial chicken, laying hens, native and commercial breed)

M 2 = Ao & Yelstom(Park et al., 2024), 49 wH] EFSo]
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Table 1. Composition of the experimental diets (% as-fed basis)
in the laying phase

Diets
Ingredient
Week 18—28 Week 29—64
Com 58.20 61.46
Soybean meal 22.78 20.42
Corn gluten meal 4.53 5.00
Soybean oil 2.50 1.26
Monocalcium phosphate 1.38 1.21
Limestone 9.65 10.00
Salt 0.25 0.25
L-lysine 0.20 0.03
DL-methionine 0.21 0.07
Vitamin-mineral premix' 0.30 0.30

Chemical composition

Metabolizable energy (kcal/kg) 2,859 2,800
Crude protein (%) 18.20 17.50
Calcium (%) 4.10 420
Available phosphorus (%) 0.40 0.37

' Vitamin and mineral mixture provided the following nutrients
per kg of diet: vitamin A, 24,000 IU; vitamin Ds, 6,000 IU;
vitamin E, 30 IU; vitamin K, 4 mg; thiamin, 4 mg; riboflavin, 12
mg; pyridoxine, 4 mg; folacin, 2 mg; biotin, 0.03 mg; vitamin B8
0.06 mg; niacin, 90 mg; pantothenic acid, 30 mg; Fe, 80 mg (as
FeSO, - H,O); Zn, 80 mg (as ZnSOs * H,0); Mn, 80 mg (as
MnSO; - HO); Co, 0.5 mg (as CoSO, - HO); Cu, 10 mg (as
CuSO; - H,0); Se, 0.2 mg (as Na;SeO3); I, 0.9 mg (as Ca(I10;) -
2H,0).

ME, metabolizable energy; CP, crude protein.
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Table 2. Operating condition for GC analysis

/32 YCCK(46.19g), YCYD(46.49g) Z=%+o] Hy-line Brown
o vlall 2t 531, 6.00 % FolH o2 T =2 e HIdnk
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Equipment
Column
Carrier gas
Oven temp.
Injector temp.

Detector (FID) temp.

Gas chromatograph (GC-17A, SHIMADZU Co., Japan)
Capillary column (CBP-1-M25-025) 25 m x 0.22 mm x 0.25 pm

Nitrogen, constant flow

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

250C
260T
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Table 3. Concentration of fatty acid (%) profile in egg yolk (unit: g/100 g fatty acid)

[d
i
A=y
®
=
Kl
M

Treatments'
Ttems SEM? P-value
YCCF YCCK YCYD YDCF  Hy-Line Brown

Myristic acid (C14:0) 0.40 0.39 0.40 0.39 0.43 0.006 0.316
Palmitoleic acid (C16:1) 3.74° 3.56° 2.63° 2.72° 3.03% 0.079 <0.001
Oleic acid (C18:1n9) 44.7° 46.19° 46.49° 4297 43,94 0.142 <0.001
Linoleic acid (C18:2n6) 12.46° 11.76° 13.85° 14.52% 15.09¢ 0.116 <0.001
a-Linolenic acid (C18:3n3) 0.22° 0.23° 0.23° 0.29° 0.32° 0.005 <0.001
EPA (C20:5n3) 0.020° 0.013% 0.016® 0.010° 0.026° 0.0010 <0.001
Arachidonic acid (C20:4n6) 2.03° 1.99° 245 1.93 2.07° 0.024 <0.001
DHA (C22:6n3) 0.46™ 0.49™ 0.52¢ 0.47% 0.44 0.005 0.001
Palmitic acid (C16:0) 25.95 25.19° 23.45° 25.63° 24.00° 0.096 <0.001
Stearic acid (C18:0) 8.02° 827" 8.04 8.84° 8.34® 0.070 <0.001
SFA’ 34.37% 33.86° 31.89* 34.86¢ 32.92° 0.086 <0.001
UFA* 63.64% 64.24% 66.19¢ 62.90° 65.94° 0.087 <0.001
MUFA?® 48.44° 49.75¢ 49.13% 45,68 47.00° 0.110 <0.001
PUFA® 15.20° 14.49° 17.06° 17.22° 17.94° 0.126 <0.001
MUFA/SFA 1.42° 1.48° 1.56¢ 1.32° 1.44% 0.005 <0.001
PUFA/SFA 0.53 0.52° 0.64> 0.58 0.63° 0.005 <0.001

24 Values in a row with different superscripts differ significantly (P<0.05).
' C, D: Korean Rhode Island; F, K: Korean Leghorn; Y: Korean domestic chicken.

2 SEM, standard error of the means.

3 SFA, saturated fatty acid.

* UFA, unsaturated fatty acid.

> MUFA, monounsaturated fatty acid.
® PUFA, polyunsaturated fatty acid.

saturated fatty acids(SFA) Y]£(31.89%)< Hy-Line Brown
(32.92%)HT} foHoz Wekom(P<0.001), unsaturated
fatty acids(UFA)2] 73-%- YCYD(66.19%)7} Hy-Line Brown
(64.94%)HT} folH o =9tk P<0.001). o] ARE A
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