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ABSTRACT This study evaluated the physicochemical and fatty acid profiles of salted egg yolk (SEY) made from Korean
native chicken (Woorimatdag 1 and blue hen) and commercial laying hen (Hy-Line Brown) eggs. Fresh egg yolk (FR) was
separated carefully and subjected to SEY manufacturing using two different methods: (1) FR was cured for 72 h at 4T and
subsequently dried for 3 h at 35C (LD); (2) FR was cured for 12 h at 4T and subsequently dried for 1.5 h at 90°C (HD).
The production yield was significantly higher in HD than LD, except for commercial eggs. Moisture and crude protein contents
were significantly higher, while crude fat and ash contents were significantly lower in HD than LD, except for crude fat in
Woorimatdag 1. Except for SEY from commercial eggs, LD exhibited significantly higher cholesterol contents than HD. Higher
lightness and yellowness values were observed in HD compared to LD. HD exhibited higher levels of lipid oxidation and
hardness than LD. SEY from Korean native chickens exhibited a higher arachidonic acid content than that from commercial
eggs. SEY from Woorimatdag 1’s egg exhibited a significantly higher total polyunsaturated fatty acid content than other chicken
groups. In the sensory evaluation, HD from Woorimatdag No.l1 eggs received significantly higher flavor and off-flavor scores
from panelists compared to LD. These findings suggest that HD method is more suitable for the manufacturing of SEY, offering
shorter salting and drying times while improving sensory characteristics compared to LD method.

(Key words: Woorimatdag chicken, blue shell egg, egg yolk product, sensory evaluation, cholesterol)

M B

ebeel A AbgEE AEAE
o] i B ol

Ql=ellA FF TN
ShaL “’4—(Kang et al., 2011). T}kat
F%o U@ AT glo] FUE FAT lEdW B2
2 g 57} 3] F o crﬂ 7} A S W T4 8

3} A2k obHol] EA A0l kS n)E 4 %WGarma-Dlez
et al., 2021; Oh et al., 2023) En s PR R =l
g ESH vt | ’% 7rete] A7l -85t

Al
e ™M(Jung et al., 2023b) Eol|A+= Araucana$} White

S

" To whom correspondence should be addressed :

ajang(@kangwon.ac.kr

Leghorng 3ste] =9 HAE 7EsAtH(Sujiwo et
al,, 2017). o121 ETEHL §A AYrke B o7 o] &E3)
o A Aikell= AL AREEA] AT, At 2019~
20201 = ol A E%“Qﬁk% 7195 20 0] ETFNE
TH ASS AR FaFat] Azt
Nehed B ETH ATolA ETEHS

6455 i AFHEE 65.1%, AFgHA Q] Hy-Lme brown2]
AAREE 607 VT 85%=, ETHS e A FF
o Hlal Atk H Ak o] ‘;1—*% Aog HuFon}

=

Solt 9% FE Y 5L 5ol o2 neksa Urk

[}
S W B

(Cha et al., 2021). %4

o Mo

¢



44 d 5 BESE AR AR
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CR 300, Japan)Z ©]-&3slo] WE(L*Fh), AN E(a*gh), 2 3
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eAlol Blsl =2 pHE 7HA7] Wl
=l (Table 3) kgl 7w A A 6‘}04 s e Y
BRItk Ats ) FRO| 8, 20k 22 233
o] ke AR 47.02~49.20%, 15.78~17.15%, 29.46~
31.53%, 1.72~1.82%%12H, LDE 20.92~21.41%, 21.99~
23.42%, 41.84~4226%, 7.40~7.78%R 3, HDE 25.11~
28.40%, 24.03~25.68%, 39.71~40.04%, 5.49~5.80%= 1}
ERyith -2 Ak A, SR 135, A BFeA

Table 1. Proximate composition and physicochemical properties of FR from commercial and Korean native chicken eggs

Traits Hy-Line Brown Woorimatdag 1 Blue hen
Moisture 49.20+0.36" 48.46+0.92° 47.02+0.99°
Proximate Crude protein 17.15£0.37° 15.78+0.56° 15.92+0.58"
composition (%) Crude fat 29.46+1.00° 31.29+0.91° 31.5340.79°
Crude ash 1.8120.10 1.82+0.08 1.72+0.11
pH 6.0620.05° 6.18+0.05" 6.15£0.04°
CIE L* 63.1742.03 60.54+2.32 61.39+2.24
Physicochemical CIE a* —0.46+0.07° 1.12+0.41° —1.68+1.38°
properties CIE b* 49.56+7.54 51.4345.12 46.40+6.51
TBARS (mg MDA/kg) 0.06:0.01 0.07+0.01 0.07+0.02
Cholesterol (mg/g) 8.49+0.83 10.45+0.61 9.50+0.89

FR, fresh egg yolk; TBARS, thiobarbituric acid reactive substance.

*® Means denoted by different superscripts within the same row indicate a significant difference (P<0.05).
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Table 2. Production yield and proximate composition of LD and HD made from commercial and Korean native chicken eggs

Traits (%) Bird LD HD
Hy-Line Brown 57.69+3.53 57.42+2.708
Production yield Woorimatdag 1 57.79+4.53° 63.04+2.06"
Blue hen 59.55+3.06° 64.87+2.12%
Hy-Line Brown 20.92+0.39" 25.11x0.80%
Moisture Woorimatdag 1 21.41£0.43° 28.40+1.42
Blue hen 21.110.54° 27.92+1.77%
Hy-Line Brown 23.4240.15* 25.68+0.78
Crude protein Woorimatdag 1 21.99+0.28%° 24.03+0.50%
Blue hen 22.90+0.524° 24.33+0.24%
Hy-Line Brown 42.26£0.37° 39.71+1.41°
Crude fat Woorimatdag 1 41.94+1.02 40.04+1.68
Blue hen 41.84+1.09° 39.84+1.50°
Hy-Line Brown 7.78+0.174 5.80+0.43°
Crude ash Woorimatdag 1 7.74+0.254% 5.49+0.17°
Blue hen 7.40+0.23% 5.54x0.29

LD, salted and low temperature dried egg yolk; HD, salted and high temperature dried egg yolk.
AB Means denoted by different superscripts within the same column indicate a significant difference (P<0.05).
* Means denoted by different superscripts within the same row indicate a significant difference (P<0.05).

Table 3. Physicochemical properties of LD and HD made from commercial and Korean native chicken eggs

Traits Bird LD HD
Hy-Line Brown 6.03£0.06™ 6.13£0.02%
pH Woorimatdag 1 6.12+0.02"° 6.210.024
Blue hen 6.130.03"° 6.230.02**
Hy-Line Brown 30.00:£0.75° 53.04£1.27°
CIE L* Woorimatdag 1 29.97+1.39° 51.75+1.35°
Blue hen 30.69+1.21° 52.18+2.87°
Hy-Line Brown 5.72+0.25" 6.48+0.80
CIE a* Woorimatdag 1 7.49+0.46* 6.43+1.65
Blue hen 3.95+1.27° 4.93+0.52
Hy-Line Brown 14.24+1.09 40.7443.08°
CIE b* Woorimatdag 1 13.55+0.95° 45.55£2.01°
Blue hen 14.14£1.95° 40.78+4.24°
Hy-Line Brown 0.1120.02%° 0.3340.03"
(mngi/g)ij/kg) Woorimatdag 1 0.1120.01% 0.37+0.03°
Blue hen 0.16+0.02* 0.39+0.05°
Hy-Line Brown 0.64+0.06"° 1.32+0.15°
Hafness Woorimatdag 1 0.4740.06™ 1.100.11°
(keh Blue hen 0.52+0.01% 1.08+0.18"
Hy-Line Brown 12.88+0.728 12.14£0.47
Ch((l’lll‘;te)ml Woorimatdag 1 15,170,645 12.64+0.14°
g Blue hen 17.65+2.66™ 12.96+0.48"

LD, salted and low temperature dried egg yolk; HD, salted and high temperature dried egg yolk; TBARS, thiobarbituric acid reactive substance.
AB Means denoted by different superscripts within the same column indicate a significant difference (P<0.05).
* Means denoted by different superscripts within the same row indicate a significant difference (P<0.05).
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2% Z3= Table 39 UYehidot. ®E FA914 HD7t
LDET ¥ 2 AEE HEHITHP<0.05). °l€ =& &%
o] OB Hx=E el ARG FH o Fito] w27 FE
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a2 UYERATHP>0.05). 32 pHolA 538t el

o whitel e whulz chuly gl kil & Ao a8 oF
SAIA - A 9 HA=E 7FAAIZIHGanasen and Benjakul,
2010; Yang et al., 2019). webr LRk 2FgHA|9] pHEke] E
TH v feldog e ghE JA7] "o EFwe
Hlg] dut AEA7E 22 =S JeEhE s gudn
(Table 3).

oM.

\_

() m}r
319)

6. SEAHE

Ak A A o EFE ¢ 2 Gglo 2 vhE Ax|dEle]
ZHE S S Table 13} Table 39 2tz YeRiATH
FRoI A 8.49~10.15 mg/g, LDol|A] 12.88~17.65 mg/g, HDel|
A 12.14~12.96 mg/gl 2 UERSITE ARRIEAE ALl e
ZFAGA LD7} HDJl Hlal frolA o g #e Fe~HE 3

F= etk 28] e 7] 3 & AW S sHE
& A of oldAWE F79] £4lo] dojupr] wltol] Z#|
2H|& &7Fo] i =olXtHDinh et al., 2011). Keawmanee et
al.(2011)°l w2W =] AJZto] F7}EeE i 4tEo]
Z7Vet=dl, 94 Alzte] 71 LDelA| HDel Hl&)] B2 &
ArEo] dojut AdiF e g Fe2HEe] o $HEUS 3
olg}a AtmHTh

Table 4. Fatty acid composition of FR, LD, and HD made from commercial and Korean native chicken eggs

Uik Abebl| o BEE Bgo R WE GA

T
o~ =
-
LR
o8] o

=<
7} B 250 CFU/g(2.4 log CFU/g)
asigleh AFEdd wad & el s AAlE

= a2 AFH3E AlZ9 total aerobic count:

CFU/g(4 log CFU/g)
74$- 10 CFU/g(1 log CFU/g)

olakz 45l

LDS} HD 25 n|gRe4 77 A3sie

LS
T

>

L=
IS

oleic acid, palmitic acid, linoleic acid

A o B
& Table 40 VERARITE d3le] 2 ]
sow et =

Wk gl yslo g vtE= Ax\3k

g
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d n| A&
= 2E A 2] A total aerobic count, E. coli, coliform®]
+ R F3Ith(<1 log CFU/g). Lekjing et al.(2024)2
o A A3} 23] A AE3}9] total aerobic count
o|atE nﬁﬂ‘”‘;}l H

10,000

o, e
otz Tt = ol k. wh2bA

A2 ge] At ke Tl B2 S HAHMUFA), 2314
WAKSFA), 3R 9K PUFA) 412 23th Gao

et al.(2024b)= WS i3} Belela Ag &3
ool WA A7 AR A

I 7 Aot Ak A3E UrE‘rk&E}i H3sk3At Oleic
acid®} MUFA g2 352 5447 o] FaaA 7t

(Kim et al., 2019). 4Rt 2ketA|A] FR, LD, HD 25 -2
et 159 AA Y] Z=& oleic acid®} MUFA 3+ el
WTHP<0.05). Cha et al.(2014)= PUFA7} ZHaul Zeuf
gknlo] J3FS m ke &1% el FR, LD, HD 2% $-2]3t
134 PUFAZL frolA o & 3t velrh o2

Fatty acid composition (%) Bird FR LD HD

Hy-Line Brown 0.42+0.03 0.4020.02 0.39+0.03

(myricsiioaci d) Woorimatdag No. 1 0.41+0.05 0.39+0.03 0.42+0.05
Blue hen 0.42+0.04 0.39::0.03 0.4120.03

Hy-Line Brown 25.07+0.76 24.32+0.48° 24.99+0.59°

16: .

(palnitfc Oaci n Woorimatdag No. 1 25.24£0.29° 25.01£0.23B° 26.02+0.35%
Blue hen 26.06+0.76 25.72+0.71* 25.81+0.59"8

Hy-Line Brown 2.97+0.54* 2.510.21 2.48+0.24

C.16'1.n7 . Woorimatdag No. 1 2.2040.075® 2.10+0.17° 2.42+0.16"

(palmitoleic acid)

Blue hen 2.8240.20™ 2.55+0.40° 2.310.18°

Hy-Line Brown 7.3020.46™ 7.7120.16™ 8.67+0.16™
(Stefﬁlf'gci n Woorimatdag No. 1 8.73+0.38% 8.98+0.274° 9.56+0.306"
Blue hen 9.13£0.35"° 9.18+0.45" 9.76+0.31*
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Table 4. Continued

Fatty acid composition (%) Bird FR LD HD
I8 1m0 Hy-Line Brown 45.80+0.90* 46.27+0.32% 44.46+0.68"°
(oleic acid) Woorimatdag No. 1 41.07£0.66°° 41.77+0.46" 40.3120.64%
Blue hen 44.12+1.31% 42.59+1.12% 41.27+0.92%
. Hy-Line Brown 2.40+0.27" 2.36+0.11% 2.58+0.20"
(vaccciiinzci 0 Woorimatdag No. 1 1.93+0.12% 1.93+0.09*° 2.23+0.18"
Blue hen 2.20+0.10"8 2.19+0.12% 2.14+0.07°
. Hy-Line Brown 12.87+0.70" 13.15+0.73" 12.56:0.84"
(hn(;llzf‘;ii @ Woorimatdag No. 1 16.26+1.25" 15.80£0.294 14.64+0.81%°
Blue hen 11.35+0.79% 13.53+1.84% 13.77+0.934™
‘ Hy-Line Brown 0.11:0.03" 0.09+0.01° 0.10+0.01"
(r_hncoiegl'j:id n Woorimatdag No. 1 0.17+0.02* 0.13+0.01* 0.14+0.03*
Blue hen 0.12+0.03® 0.12+0.02* 0.1420.02*
C183m3 Hy-Line Brown 0.24+0.033 0.21+0.018 0.22+0.05
(ainolenic acid) Woorimatdag No. 1 0.28+0.06" 0.27+0.02% 0.25+0.02
Blue hen 0.2020.02%° 0.24+0.03"5® 0.25+0.02
20109 Hy-Line Brown 0.2420.03 0.25+0.02° 0.23+0.03
(cicosenoic acid) Woorimatdag No. 1 0.27+0.06 0.25+0.02° 0.26:0.03
Blue hen 0.30:£0.04 0.31£0.04" 0.26+0.02
C204n6 Hy-Line Brown 1.83+0.15% 1.96+0.06% 2.35+0.11%
(arachidonic acid) Woorimatdag No. 1 2.46+0.18* 2.39+0.10* 2.58+0.09"
Blue hen 2.28+0.08"° 2.34£0.13" 2.73+0.09*
C2-4n6 Hy-.Line Brown 0.25+0.02 0.24+0.01 0.32+0.09
(adrenic acid) Woorimatdag No. 1 0.35+0.11 0.32+0.07 0.39+0.09
Blue hen 0.35+0.07° 0.25+0.03° 0.34+0.06°
Hy-Line Brown 0.49+0.04™ 0.530.03% 0.67+0.12
€22:6n3 Woorimatdag No. 1 0.6120.114 0.65£0.04° 0.79:0.14°
(docosahexaenoic acid, DHA) Ab ABb .
Blue hen 0.66+0.05 0.59+0.05 0.80£0.10
Hy-Line Brown 32.78+0.89% 32.43+0.49% 34.05+0.58™
SFA Woorimatdag No. 1 34.39+0.60* 34.39+0.44"° 35.99+0.47
Blue hen 35.61x1.09" 35.29+0.75" 35.99+0.45"
Hy-Line Brown 67.22:£0.89" 67.57+0.49" 65.95+0.58"°
UFA Woorimatdag No. 1 65.61£0.60% 65.610.44% 64.01+0.47%
Blue hen 64.39+1.09° 64.71+0.75° 64.01+0.45°
Hy-Line Brown 51.42+1.06" 51.39+0.35" 49.75£0.70*°
MUFA Woorimatdag No. 1 45.47+0.73¢ 46.05+0.40° 45.22+0.79"
Blue hen 49.44+1.26™ 47.64+1.33%° 45.98+1.02%
Hy-Line Brown 15.80+0.758 16.18+0.80° 16.21£1.013
PUFA Woorimatdag No. 1 20.14+1.08* 19.56+0.22* 18.79+0.96*
Blue hen 14.96+0.91% 17.07+1.90%® 18.03+0.98*
Hy-Line Brown 1.57+0.07 1.58+0.024 1.46+0.03"°
MUFA/SFA Woorimatdag No. 1 1.32+0.03% 1.34+0.03% 1.260.03%
Blue hen 1.390.07" 1.35+0.03% 1.2840.04%
Hy-Line Brown 0.48+0.03% 0.50:£0.03"8 0.48+0.04
PUFA/SFA Woorimatdag No. 1 0.59+0.04" 0.57+0.014 0.52+0.03°
Blue hen 0.42+0.03° 0.48+0.06%° 0.50£0.03°

FR, fresh egg yolk: LD, salted and low temperature dried egg yolk; HD, salted and high temperature dried egg yolk; SFA, saturated fatty

acid; UFA, unsaturated fatty acid, MUFA, monounsaturated fatty acid; PUFA, polyunsaturated fatty acid.

A~C Means denoted by different superscripts within the same column indicate a significant difference (P<0.05).
* Means denoted by different superscripts within the same row indicate a significant difference (P<0.03).
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3t Ak Ejue 139 =2 linoleic acid, r-linolenic
acid, arachidonic acid®] ¥ wW]&< Aoz AlRHc) Uit
bk oF 9-2]ukst 15614 HD7} FR#Z}F LDo|| H]3) f-2] 2]
o % E2 SFAS YEWlen, A 4= HD7} 2 SFA
2 HITHP>0.05). Li et al.(2023)= FAFsF o] =ik
Wsl7F dxg] 2 aksle} e 29ld) 71918 4= gtk
230w, ol A Ak A 4 g@AE ANES
BoAAl & = dvta Hagich whgbx HDO| oA o2
EE IAE7t GAGEe] SFAQ] g TR Aos
HHHT Lee et al.(2012)°)] 2% arachidonic acids Al&
o] Fuld w$- T3t B2 k] g /A7)
o, SAo Hlgte] EFH ASAA we TS 7RIt
Husldth B Apode ETEH ASS AMEstAw
FR, LD, HD 5% Iyt Atet7 Algrc) Eo S AlellA
arachidonic acid®] o] ooz =& S Yelith
Docosahexaenoic acid(DHA)E Algkz} &uls 7F4AAl7] a1
AAS Z7MA171H (Lee et al, 2012) A7ZE, 2173914

A73E Y] Aol J3Fe nA o NI HEFT
e AgAHFe] 9182 &Y F K Yamagata, 2021).
=3 4] DHAS] & HD7} FRZ LDe| 43l <9
Aol Add A

o XE

2
HPF )
o 2 o

o

& 3 YERIT} PUFA/SFAE

7ol m A= YFE Hriskedl AMSSkE AFE o oJshE
B elA 0.4 ©]7e] PUFA/SFA7} Bt&2 8 Ao = 7Hd
th(Rincon-Cervera et al., 2020). £ ATFol|A] AR 3+
PUFA/SFAE 25 0.4 owo]Oqu FR¥} LDol|A 29k
5 1359 PUFA/SFAS] ko] Lt hetAler A thiv] o]
Ao EA Jehsth

, 12z, A2 B O]Z]Q‘—C‘ A=l gk Wk
2 s Ashs dl ARS-3HH(Margeta et al., 2019). ©]=
o] 8 7Fed S A st Aol Y] AE AF
< 93 A EE AFs] WjEe] F23F Q40| Mihafu et
al., 2020). Jeon et al.(1993)cl] W= X Al A|Z A] A
S = @AY F=, A ARE 2 9HE HF M)A
E40 d3Fe ookl stk & AFelA] Aol 7§
Hk AeA 9 A AolA LD7F HDEC frez ez =7 o
eIt 1594 F92Q1 Afe]7} 1915k HD
Atolol M= -2lute 15 Algke] Awrt duk AbA Al
o7 A vebwgth 3 gk dx eyt

ﬂ{l:l 1

Table 5. Sensory properties of LD and HD made from commercial and Korean native chicken eggs

Sensory parameter Bird LD HD
Hy-Line Brown 7.53+1.46° 5.93+1.33%
Color Woorimatdag 1 7.80£1.26 7.40£1.06*
Blue hen 7.47+1.46 6.60+1.35""
Hy-Line Brown 6.47+1.30 6.93+1.10
Aroma Woorimatdag 1 5.93£1.75 7.00£1.46
Blue hen 6.00£1.60 6.47+1.55
Hy-Line Brown 5.87+1.81 6.67+1.11
Flavor Woorimatdag 1 5.80:£2.04° 7.07+0.88"
Blue hen 5.93£1.79 6.53+1.36
Hy-Line Brown 5.53£1.96 6.00+1.60
Off-flavor Woorimatdag 1 5.47+2.00° 7.00+£1.25°
Blue hen 6.13+2.17 6.33£1.72
Hy-Line Brown 5.13+£2.03 5.27+1.91
Saltiness Woorimatdag 1 4.53+£2.36 5.73+1.75
Blue hen 4.60+2.53 4.87£1.20

Color, 1 = very bad, 9 = very good; Aroma, 1 = very bad, 9 = very good; Flavor, 1 = very bad, 9 = very good; Off-flavor, 1 = extremely

strong off-flavor, 9 = extremely weak off-flavor; Saltiness, 1

= extremely strong salty, 9 = extremely weak salty.

LD, salted and low temperature drying; HD, salted and high temperature drying.
AB Means denoted by different superscripts within the same column indicate a significant difference (P<0.05).
*® Means denoted by different superscripts within the same row indicate a significant difference (P<0.05).
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