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Chemical Compositions of the Four Lines of Korean Native Chickens

Kyu Chul Lee', Sung-Ki Lee* and Hye Kyung Kim*'
'"Food Analysis Center, Hanseo University, Seosan 31962, Korea
*Animal Products and Food Science Program, Division of Animal Applied Science,
Kangwon National University, Chuncheon 24341, Korea
Dept. of Food & Biotechnology, Hanseo University, Seosan 31962, Korea

ABSTRAT This study was conducted to compare nutritional composition and taste-related compounds of breast and thigh
meats from four lines of Korean native chickens (KNC) Yeonsan Ogye, Hyunin Black, Hwangbong, and Hoengseong Yakdak.
White Leghorn (WL) was used as a control. Fifteen male chickens (three chickens in each line) were grown under same
condition and slaughtered at 53 weeks old. The contents of Fe and K in KNC, especially Hwangbong breast meat and thigh
meat of Hyunin Black and Hoengseong Yakdak, were higher than WL. The contents of Na were lower in KNC compared
with WL regardless of parts (p<0.05). Vitamin A contents were higher in thigh meat of WL and Hyunin Black, and vitamin
B, contents were lower in Hoengseong Yakdak than other lines. Vitamin Bs; were higher in breast meat of four lines of KNC
and thigh meat of Hoengseong Yakdak than WL. Total amino acid contents were higher in breast meat of KNC than WL.
The level of good-tasting amino acids were significantly higher in breast meat of Hoengseong Yakdak and WL, and thigh
meat of Hyunin Black and WL than other lines of chickens (p<0.05). The ratio of good-tasting amino acids to bitter tasting
amino acids was higher in breast meat of Hoengseong Yakdak and thigh meat of Hyunin Black than WL. IMP contents were
higher in Hyunin Black and WL than other lines of chickens. Based on these results, it can be concluded that four lines of
KNC may have superior nutritional quality and taste when compared with WL.

(Key words: Korean native chickens, Yeonsan Ogye, Hyunin Black, Hoengseong Yakdak, Hwangbong, nutritional

composition, taste-related compounds)
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Ding et al., 1999).
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1) F71dE # HIEE 24
7198 3 AEE 660TAA 2413 <t 3353l
HCLHO(1:1) 8ol =01, aF=% WAg & o st
ICP (Induced couple plasma, Profile Plus, LeeMan, USA)=
=731}, 1 2742 carrier gas(Ar), Flow rate(0.5 mL/min),
Nebulizer pressure(45 psi), Rf power(1.2 kw)°] 1L, d&E
wavelength(nm)+< Ca(393, 336), Fe(259, 940), Na(588, 995),
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lumn) 2 #2513tk ¥EFT] B3(niacin)S T2 313F A& 15
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(pH 6.5) 2.0 mL/min &&=l S8kt 4 &2 915k
HTEFCE ATP(Adenosine triphosphate), AMP(Adenosine
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monophosphate), GMP(Guanosine monophosphate), IMP (Ino-
sine monophosphate, Sigma-aldrich, USA)Z ©]-&-3}%th

3 SAEN

AFolA ol BE A7Ee] SAEA2 GRAPHPAD
prism(ver. 6)= ©]&3}] One-way ANOVAE A&} 11,
2] 7-7+2] f-2]/d-2 Duncan’s multiple range testol] 2J3l 5%
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¥} el ge] 7714 &L Table 19] JERARITE Ca T
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How gyl Aol 4, At AAEAE 7iE

o] Yl SEY ZLH(p<0.05), 8- 24
te]5e] gEFatel 7t gllvh AISA
g 2& tel 52| Ca o]l thE F35oll Blst
EYTHp<005). Fe FFL 79 2 FF 71
7t ek, AQEAsE BAekate] A5 thelge
PRl Mldte] el Ao R QT %ol S
Jefo] ol wlslo] feldow vk, o
19} 4915709 Fe gl ThE F3
ST (p<0.05). Na FE 942 2LE0] Aol
gl gl g BEol e g Uehifw,
o] 7P vt IS YERITE K e WA
5ted Aefetel 7hss ol telsol o
Follar, dArteAlel AJMEATL frelHer Eoktt
(p<0.05). 7}552] A5 Ao A|, FJAEA|, A oFsto] W
A e e vlete] =3t telge 5 3
2 ApolE HolA] ettt Mg e 7HEs2 9
Sl Hlgle] Eka(p<0.05), Tl S<] A4 B4
& ool Hlgto] fejAor vt p e AJSAE Al
ogt BE TolA telEn ke ol w3t ddS
Ae] thel& P o] thE ol Hlste] 53] EuTh
Yang et al.(2008)-> 397 A 7155<] Ca, Na, K,
Mg, P $Fko] 242} 27.5 ppm, 327.3 ppm, 2,224.4 ppm, 193.6
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Table 1. Major mineral contents (mg/100g) of Korean native chickens

Sample Ca Fe Na K Mg P
WL 57.36> 0.94% 50.95° 160.13° 32.24% 343.39%
YO 54.89 0.91® 31.18° 187.42° 34.99° 347.43%
HB 63.81° 0.79* 31.13° 184.27° 32.12% 337.13°
Breast
H 49314 1.21% 33.95 169.81* 33.12° 334.08°
HY 54.49 0.93%® 17.03° 185.07° 29.60% 355.98%
SEM 5.56 0.18 3.42 8.95 1.91 14.04
WL 71.10° 1.14% 4430° 166.75% 28.86° 304.15°
YO 40.64¢ 1.02% 23.02¢ 144.59* 25.02% 283.09°
HB 46.35% 1.43° 31.00° 154.51° 26.06> 370.86"
Thigh
H 50.86™ 1.25% 33.92° 147.84° 27.23% 283.53°
HY 51.97% 1.46° 24.70° 167.17% 23.94° 303.84°
SEM 5.02 0.16 274 16.98 1.91 14.00

SEM: standard error for the means.

274 Means in the same column with different superscripts are significantly different (p<0.05).
WL (White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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ppm, 1,347.5 ppm°|il, Th2]5-2 130.8 ppm, 448.7 ppm,
2,075.7 ppm, 166.9 ppm, 1,289.4 ppme]&i A|A&tth
Chae et al.(2011)& 4293 A 7559 Ca, Fe, K, Mg,
P &rako] 247 60.1 ppm, 12.4 ppm, 3,578.3 ppm, 256.7 ppm,
22,251.2 ppme] aL, tFe] S-S 58.4 ppm, 9.6 ppm, 2,803.2 ppm,
193.5 ppm, 1,828.0 ppme|2tal A A&ttt 2 AT, Ca,
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1} Chae et al.(2011)2 Ca &3o] AFSLH ol wel 718t
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Table 2. Vitamin A, B, and B; contents (mg/100g) of Korean
native chickens

Sample Vitamin A Vitamin B; Vitamin Bs;
White Leghorn ND 0.15 12.77°
Yeonsan Ogye ND 0.17* 17.39°
Hyunin Black ND 0.15* 16.73°
Breast Hwangbong ND 0.16* 16.96°
sz;gie‘mg ND 0.10° 15.51°
SEM 0.01 0.99
White Leghorn ~ 0.040° 0.07¢ 7.27%
Yeonsan Ogye 0.010° 0.07° 7.07%
Hyunin Black 0.040° 0.06° 6.38°
Thigh  Hyangbong 0.020° 0.06° 7.91%
szlfgfieong 0.010° 0.08° 9.17°
SEM 0.003 0.01 0.73

ND: Not detected.

SEM: standard error for the means.

#7¢ Means in the same column with different superscripts are si-
gnificantly different (p<0.05).

% gavlel 534 54

3 AJASA A hE FF Blgte] {9
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o2 FZol Hlsto] o4 22 =3ktHP<0.05). Yang et al.
(2008)> 3975 A<l HlEF A 2 By ol kS
nHE 9 0.2 mg/100ge] i, thel52] 73-F- 0.007 mg/100g
2 0.03 mg/100ge]ekar Ea3tth Jung and Moon (2009)
o] Byof mp2¥ 37U SAA 7HESC] BlER A 2 B,
grake m 2 2 0.09 mg/100ge] L, thel S8 2+2} 0.012
3 0.09 mg/100g = AAJste] & A<} fFARSIIH. & A
Tl 7FE5e] v B, e ]Sl Hlgte] 12~
248 =7 JERGEH, ©]& Yang et al.(2008)2] H oA
vehd 15ek fFARSEITE HIEF B; 2 Lombardi-
Boccia et al.(2005)¥} Kim et al.(2005)°] B3t SA] 755
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wom, o= FF, AR, 9% 59 Afold Ao Atndrt
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glutamic acid= ¥¢&4 )3, 7 FEALE =9 sz
A ol Zo]l BXESt Y& inosinic acid®= T ol A
ok} Fo] Q) 3 %) tHKawamura and Hal-
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ot te]5e] F o)Ak e ARJSA|(1,661.6481.1 pM),
ol A 13(1,521.34146.3 M), AAFQA|(1,458.5+7.54 uM),
Aok (1,417.6£16.0 M), (1,416.8+32.1 uM) =2
frolA ztolE AT Table 39 %z HAISH ofn]ift B
= YeRiITh Zﬂﬂ%a 7152 op| At FEH(%)S glutamic
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Table 3. Amino acid composition (%) of Korean native chickens

AA Breast Thigh
(7o) WL YO HB H HY  SEM WL YO HB H HY  SEM
val 376" 509" 607" 546" 483 07 546 505 001 471 473 06
Met ND ND 0.01° 082" 083 0.3 ND ND 0.80°  001* 035 0.1
Ile  620° 434  1.66°  4.62° 406" 1.3 4.68° 437" 497" 392  396° 06
T LI 226" 844 754 1.2 8.03" 821 869" 741 740" 09
amino  Phe  2.80®  2.79® 237 242  2.75® 04 3.00" 348 329° 348 300" 04
add e sag s01' 5220 491 502 09 281 2.62° 321 227 259 02
Lys 816° 799 1022° 829° 834 08 799 796 945® 707" 828 1.1
Arg 4217 401 599 470  496° 06 419° 398 546> 459  479® 05
Thr 544 556 435  564° 722 11 543 544 ND 504 527 05
Asp 12.14°  1227° 938% 1118 693" 23 11.43*  11.65*  0.02° 1105 10.61° 12
Tyr  3.01°  244® 325 244 276 0.3 1.71°  1.97°  233% 213 229 03
Ser  5.58 5.64 5.65 5.44 6.30 0.8 5.56 5.66 ND 5.32 5.33 0.5
es?:;;al Glu 1552°  1544° 1585 1534 13.99° 2.7 15.78"  15.64°  21.43° 1480 1475 1.6
amino  pro  345° 3670 611" 168 484% 13 7.02° 360 12.88° 630" 673 23
aed Gly  934® 791* 11.13* 880® 987" 09 10.32® 1043 1551°  1572° 1047 23
Ala 666  9.57°  1021°  9.71° 942 1.5 6.58" 994" 625 618  9.20° 1.0
Cys 1.92* ND 029° 035 033> 08 ND ND 569° ND 025° 04

ND: Not detected.
SEM: standard error for the means.

*74 Means in the same raw with different superscripts are significantly different (p<0.05).
WL (White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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E34THp<0.05). THe]52] dgotu|ieqh 38.51(2-5) ~41.59
%(ANEA, o]l Ed|1E)e] 2R B oH]iibe] H]
sto] ofxt A2 ZAgkol Atk thel 59| opn|ieAt dhEEE glu-
tamic acid, glycine, aspartic acid =22 H|Z4= o] =2t &+
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SESkal, proline®} cysteine 2 T2 Fof| Hlste] A3
EUTHP<0.05).

Park et al.(2011)2 10573 9] 39 WA A& A 7
F5e
alanine 59 £olgka 3+ 1, Yang et al.(2008) 39+
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lysine, leucine, alanine =22 o] g-F% il E sl
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Table 4. Free amino acid concentration (uM) of Korean native chickens

AA Breast Thigh
M) wL YO HB H HY SEM WL YO HB H HY SEM
Val 0.03° 0.59° 0.97°  096™ 134 034 0.01* ND 0.30° ND 0.96*  0.05
Met 0.02 0.02 0.01 ND 0.50 0.03 0.04 0.01 0.03 0.04 0.14 001
Ile 157" 235 0.37 1.09* 173 027 0.90°* 178" 0.84° 0.79* 039 013
Leu 0.52° 0.97° 0.91° 2.02¢ 039°  0.16 0.41° 096" 053" 0.75" 0.71° 027
Phe 1.02° 1.05° 0.69°  0.65®° 098 028 1.15° 045  041° 036 036> 0.13
His 1330 11.96° 8.72° 1275 1223 1.02 4.57° 391° 274 3.68¢ 350 0.61
Lys 153 187 1.12° 2.04° 3.05 027 0.77 1.83>  0.73¢ 0.71¢ 054 0.14
Arg 040°  ND 035 054  091° 013 0.15°  041*  042° 045 048 0.08
Asp ND ND ND ND 0.02 0.04 ND ND ND ND 0.06 001
Tyr 0.80® 093  0.58" 1.07° 0.70*  0.13 0.46" 1.13* 046" 0.45° 0.14¢ 007
Glu ND ND ND ND 0.11 0.05 ND ND ND ND 064  0.15
Pro ND ND ND ND 6.20 1.21 ND ND ND ND 246 048
Gly ND ND ND ND ND ND 1.63 ND ND ND ND 0.45
Ala 0.77°  ND ND ND 0.57*  0.13 0.80° ND 2.17° ND 0.8  0.13
Cys 1.72° 1.90° ND ND 0.65° 031 0.82° ND 0.78° 0.97° 078"  0.14
Tot* 2168 2164 13.72°  21.12° 2938 437 11.71° 1048 941 8.2° 1202 2.85

ND: Not detected
SEM: standard error for the means

a4 Means in the same raw with different superscripts are significantly different (p<0.05).
WL (White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).

Tot* total free amino acid contents (UM).
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212} b8t Thel el A g vse] Feuks
£ felofuliite] e Row e

ol 2
oAM= IMPE o] FA] JS vH e oz
A 9l om(Kawamura and Halpern, 1987), &2 =A%)
T ATP7} IMPE H$te|o] F9 S4HEH Q] A B
It Davidek and Khan, 1967). =54 H7]9] 71553} o
a%gsq AapE 2o e ZZ(Table 6), ATP
HEEA] skan, IMP &Hgo] 718 =] JEl, 6~285
XH e B4 F AR AAdet sar]o A ATP gkl
A8] A=A, IMP ko] 71 =Skthe Kok 94X
o]—oﬂli]-(Ahn and Park, 2002). Z=3F IMP &2 7550l A
TSR foH o g #A| VEhA 10~ 145779 f-2it
SollA BEuE A3 (Jayesana et al., 2015), 6~28F% ]
gof|a 2uE A3 (Ahn and Park, 2002) 2 2073 2] A
S(Jung et al., 2013)°llA] EaE Azel FALEIAY 7S
of IMP dido] o =2 A& ATP &&o| 755 ¥ ©7]

243
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Table 5. Contents of good-tasting and bitter-tasting free amino acids (uM) of Korean native chickens

Breast Thigh
WL YO HB H HY WL YO HB H HY
Tasty AA (uM) 2.32° 1.89° 1.13° 2.04° 425 3.24° 1.84° 2.93° 0.75¢ 2.24°
Bitter AA (uM) 16.84% 1692  12.01° 18.01  23.78° 7.19° 7.51° 5.24° 6.03® 8.86"
Tasty/Bitter 0.14° 0.11% 0.09° 0.11% 0.18° 0.45° 0.25" 0.56° 0.12¢ 0.25°

#7¢ Means in the same raw of each meat part with different superscripts are significantly different (p<0.05).
WL (White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).

Table 6. Nucleotide contents (mg/100 g) of Korean native chickens

Breast Thigh
WL YO HB H HY SEM WL YO HB H HY SEM
ATP ND ND ND ND ND ND ND ND ND ND ND
AMP 1137 1823 11.67*  1595° 1677 1387 1673 1387  19.10°  17.67° 2.00
GMP  523° 8.90° 5.60° 1275 13.40° 11.73° 9.33 717 1405 1170 1.55
IMP  9533* 2847° 97.07°  6230°  52.70° 25.67° 4500 2723 5.70° 4.67¢ 2.18

ND: Not detected.
SEM: standard error for the means.

*~4 Means in the same raw with different superscripts are significantly different (p<0.05).
WL (White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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