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Comparison of Chemical Composition and Immune-enhancing Activity of
the Four Lines of Korean Native Chickens

Kyu Cheol Lee', Kang-Hyun Leem’, Myung-Gyou Kin?, and Hye Kyung Kim®"
'"Food Analysis Center, Hanseo University, Seosan 31962, Korea
ZCollege of Korean Medicine, Semyung University, Jecheon 27136, Korea
Dept. of Food & Biotechnology, Hanseo University, Seosan 31962, Korea

ABSTRAT This study was conducted to compare the general composition and immunomodulatory activity of breast and thigh
meats from four lines of Korean native chickens: Yeonsan Ogye, Hyunin Black, Hwangbong, and Hoengseong Yakdak. White
Leghorn was used as a control. Fifteen male chickens (three chickens in each line) were grown under the same conditions
and slaughtered at 13 weeks old. The four lines of Korean native chickens, regardless of the part, had higher contents of
crude fat (p<0.05) than White Leghorn. The cholesterol contents were significantly higher in Hyunin Black and significantly
lower in Hoengseong Yakdak than those of other chickens (p<0.05). The immunomodulatory effect, assessed by macrophage
cell proliferation and nitric oxide production, was only observed in the breast meat of the four lines of Korean native chickens.
The phagocytic activity of macrophage cells was significantly augmented by the breast meat of Hyunin Black and Hoengseong
Yakdak. Furthermore, the mRNA expressions of pro-inflammatory cytokines, such as IL-4, IL-10 and IFN-y, was significantly
suppressed by Korean native chickens compared with White Leghorn. These results suggested that the four lines of Korean
native chickens exhibited greater immune-enhancing activity than White Leghorn.

(Key words: Korean native chicken, Yeonsan Ogye, Hyunin Black, Hoengseong Yakdak, Hwangbong, Immune-enhancing
activity)
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TR gl BstaL, o} 7A] Aol thak Au)At

2 50| St gl AFste] wet §7e] & So] #lo] AA WEHA Fatn YATHKim et al., 1999;
7F S7ve 3 itk feluEke] 1919 &7 | HET] Ahn and Park 2002). 28U} H 2 27752 o] Fuj=H

F7HE 3 slom, 53] Harle] F7hEo] w2 JoE
Efvta ol Ul 19019 &7 48R 20001 31.9 kgellA]
20140 45.1 kgl 2 SVt oM, 11 5 Havl= 6.9 ke

AN SRAME 1FE SUE Asste FAE Wtka glo]
ANt ARG AeS Aaskes Aol vYehda 9l
(Park et al., 2009). T3+ H117]9] Aej@A 7)ol e &

oA 12.8 kg = 28] H = Z7IeFATH2015 HH A&
T8 AN Fle vE §79 vwsiA ZdsEE
FSRA AL Fho] Am ke v whi) ol gheke
=olA B} &7l Hla] 7ol St e A (Jaturasitha et
al., 2008; Jeon et al., 2010; Ahn et al., 1997) T}oFal s =
oA MZsta 9ok

Aol EolAlaL flom, gkt A8, AfateZd Bl 50l
£ A7 %5(Chan and Deckor, 1994; Wu et al., 2003; Schmid
2009) Qo= 2 A® 9 st} Add Rhgof A Ao
2 Fojgittn d#lA Ati(Hipkiss et al., 2001; Tomonaga et
al., 2008; Szczesniak et al., 2014).
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(1) Mizzuet

Aol AR A ZF9 RAW264.7 A EE American
Type Culture Collection(ATCC, Manassas, VA, USA)o|A &
Fro} 2183} Th M| = 10% fetal bovine serum(Hyclone
Laboratories, Logan, UT, USA), 1% penicillin/streptomycin®]
335 RPMI 1640(GIBCO BRL, Grand Island, NY) BjA] S

719] #eta B4 1 wolgy

Table 1. Conditions of gas chromatography for cholesterol
analysis

Item Condition
Column HP-5 (25 m x 0.32 mm x 0.17 pm)
Carrier Helium at 2.0 mL/min flow

190C (2 min) — 20C/min — 230C (3

Oven temperature Lo 40C/min — 255C (25 min)

Inject temperature ~ 250C

Detect temperature ~ 300C

wjekd o & ste] 37T} 5% CO, B7elA] vl Fstich

(2) CHAMZZ B4

M ESAS MTT assay WHOZ 331 Th MTT(3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bromide) A]2F
ol AIFURE F5d £, nEFZ=gof vHol] EA5k= oxido-
reductase] FA 28 o) Fd=|o] Bk o] formazane
P M, 1 PP EE FHER ST =M AE
S2S Sl WHolth RAW264.7 Al ZE 96-well plate
o 5x10° cells/well ©] ¥=% 33 T 24417 vl 31
471 Aeiet B g s Fod AlRCkE 2 tES)
IEFFEZES 77} 50, 100, 200 pg/mLe] EEZ A e]et9
o} o] 24412 vk & 20 pLe] MTT A]2K(Sigma-Aldrich
Inc., St. Louis, MO, USA)S H7}sle] 4417 ¥hS-AI71 &
Hjokel-S- B2] 31, DMSO 100 pL# o] formazans &35t
o ELISA =% 7](ELX 808, Biotek Instruments, Vermont,
USA)E o] g3led 570 nmollA] =381k

(3) CHAIME SHalmte

RAW264.7 A1 £ 96-well platecl] 53+ F 244 7F vl
Ssich. o F 4AF AeHE 2 WA TES g 5T
Z5 ABE 200 pg/mLe] FEE Fol3}a, FITC(fluorescein
isothiocyanate) &38| -2 Latex Bead(Phagocytosis Assay
Kit, IgG FITC, Caymann, Ann Arbor, MI, USA)E 100 uL %
1Bk 24413t WleE T WA S A A S TR PBSE A3}
1, trypan blue 8 S 2 & BeadE A|A3IAH. o] F &
(excitation 485/emission 535)& ©]-&-3lo] A|3EQ] B4 2kE-

279 3} th(Fluorescent microscope, BX60, Olympus, Tokyo,
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AAE5S dotir] flate] M A8E Aelsto
NO A S gH1atith. RAW264.7 4| S 96-well platel]
EF3131(5x10° cells/well) 24A]7F wjjekalitt. 2 wellol li-
popolysaccharide(LPS, 1 pg/mL)E 23l NO EH|S &
T3taL, 471 AlE 2 WAy o] R dFFEE A
B2 50~200 pg/mLe] L& A)sltt. thA] 244171 ul
& T A=A S FHslo] 52| Griess A12K1% sulfanilic acid:
1% naphthylamine = 1:1)2 H7}sla, 10%& 7 WX]g 3 570
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AIZE HieFEATE o] % 4A1F A VES EFFEE
200 pg/mLe] FE=Z2 Fodta, LPS(1 ug/mL)E ©|-8
SHHES stk 244131 vk & wijA] & A|A3skaL, RN
easy kit(Qiagen, Valencia, CA, USA)E ©|-&3lo RNAE F
Z31Th =% RNA 1 ug®} SuperScript First-Strand cDNA
synthesis kit(Invitrogen, Korea)E ©]-8-3l] cDNAE 3HJ3}
11, SYBR Green RealTime PCR Kit(Qiagen, USA)S ©]-&-3}
o] IL-4, IL-10, IFN-y, TNF-02] 444} &3 H == Realtime
PCR=E #1811t PCR 712 95TCellA 1023t &% dena-
turation3t & 95T 30%, 60C 60%Z 40 cycle ¥H&-3}3ich
7} Alo] E7FQ] mRNA A2 A8 & A2k 42
off tigt WE-&= JERIQITE & Al o] 8- primerE<]
A H = Table 291 A|A8HA

o
ol
2

3. SAIEHN

APA Aol BE 2RSS SAEAS GRAPHPAD
prism(ver. 6)2 ©]-83}] One-way ANOVAES AASI 1, A
2l 719 21432 Duncan’s multiple range testol] 23} 5%

Tl HSskoh

=
2<H| & S Table 37 o) ohild gl 3] E8kake 7}
S 23.9~24.7%, 3% 1.15~1.50%)°] The]S(h
2 19.8~20.6%, 3% 1.00~1.13%)E.T} E4THp<0.05).

Table 2. Primers used for quantitative real time-PCR

Genes Direction Sequence (5’ to 3°)

Forward TGT CAT CCT GCT CTT CTIT TCT CG

T4 everse TGG CGT CCC TTC TCC TGT G
Forward GGC GCT GTC ATC GAT TTC TCC
10 peverse  ATC ACT CTT CAC CTG CTC CAC TGC
Forward CAC GGC ACA GTC ATT GAA AGC C
Iy Reverse ATG TCA CCA TCC TTT TGC CAG TTC
g, Fomad AAATGG CCT CCC TCT CAT CAG TIC
-0

Reverse ACT TGG TGG TTT GCT ACG ACG TG

8 Forward AGT GTG ACG TTG ACA TCC GT
-Actin
Reverse GCA GCT CAG TAA CAG TCC GC

qu 22N ZYsHE TS telS(E2A: 1.37~2.87
%, S| 2H=: 89.10~145.53%)°] 7F5S A4k 0.20
~0.60%, Z#2~ElZ; 39.20~90.48%)°l H]8lo] FolF oz
= H(p<0.05).

V550 A, A B, 2ok 9 23| B Jleke &
Z 7 o)Al Aole gloloy, A drare] fole
WA &l Blete] Aol o)A or Eskon, 53
gzt Ao e gHge] thE FFol Hlst] FolA
o2 =JTHp<0.05). FEl2HE e AASA7} 90.48
mg/100g -2 3H8(43.23 mg/100g)°1H &4 <FH(39.20 mgy/
100g)°l H]sted 28 o] =3keh G4
T2 7Y =UARE FeaHE e 7P
HERATHp<0.05). tel52] 5% E&, T,
S| & kel Al FF 1 FoAQ1 Aolvt gl a, AW
oA My & Hlste] A Eo] :
w, AAFeAl, AASA F Fgo] frefH oz =A vER
hp<0.05). Fel|2HE FFS AASA7} 145.53 mg/100g
© 2 ZAoF(89.10 mg/100g)2] 1.63v] &3-S YeERAATH

Yang et al.(2008)< 3957 AU 75 7, =A
W ek, 238 9 ZYaEE o] M 75.1%, 0.5%,
22.8%, 1.7%, 48.4 mg/100g°] 1, T}l 52 212}t 76.4%, 1.7%,
20.1%, 1.4%, 75.7 mg/100go] 2} A|Aete] e 2~8 =2 A
Qg Uz 2442 & AT Ao}t AR 7 AT A
¥, WA 0 ALeA B Beo] FHsHE 2 Yang
et al.(2008)9] A¥}H T} =& ZeS YeRITE 184 Sung
et al.(1998) 1557% A 7H55 2 v 59| 9~
HZ 3do] 7H7} 86 mg/100g 2 181 mg/100ge]| 2ta KH.aa}h
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Table 3. Chemical composition (%), calorie (kcal/100g) and cholesterol (mg/100g) of Korean native chickens and White Leghorn

Sample Calorie Moisture Crude fat Crude protein Crude ash Cholesterol
WL 100.8 73.58 0.20° 23.90 1.50 60.95"
YO 105.9 72.90 0.50° 24.70 1.25 69.85°
105.2 73.01 0.35° 24.40 1.15 90.48°
Breast
H 101.5 73.60 0.30° 24.10 1.40 43.23¢
HY 105.6 72.95 0.60° 24.70 1.40 39.20¢
SEM 0.1 0.47 0.12 0.68 0.07 3.53
WL 101.0 75.31 1.37° 20.50 1.13 124.70°
YO 112.5 74.40 2.87° 19.80 1.07 127.67*
109.5 74.30 2.13° 20.40 1.00 145.53°
Thigh
H 105.7 75.10 2.10° 20.00 1.10 110.48%
HY 100.6 75.60 1.43° 20.60 1.03 89.10¢
SEM 43 0.61 0.44 0.54 0.04 8.37

SEM, standard error for the means.

274 Means in the same column 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).

331, Kweon et al.(1995)2 7155 2 th2] SollA 107 mg/
100g ¥ 184 mg/100gC. 2 R udle] Qe £F e &
Ztel7k 9l veRfa vk A2 £ Aok 22 Ales
FF(5673) S AHEE AT Lee et al(2015)2 FE=
3|8 FeFe B Aol fALSkA| v, AW e H o
Toll vlete] 3, Z2Ehle vre ALE B3t o)
2 A7} Lee 5ol AHEE AlEe] B3R vs 5677)
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Fig. 1. Effects of Korean native chickens and White Leghorn on RAW264.7 cell proliferation. The data are expressed as a percentage

of the control value (0 pg/mL), means£SE of the three cultures.

HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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Fig. 2. Effects of Korean native chickens and White Leghorn
breast meat on phagocytosis of RAW264.7 cell. Cells were
cultured with or without breast meat samples and FITC-labled
microbeads were added to the cultures. The macrophages pha-
gocytosed fluorescent microbeads were counted by fluorescence
microscope. A: Photomicrograph of Blank group, B: HY treated
group, C: Phagocytic acities of breast samples of Korean native
chicken. The data are expressed as a percentage of the Blank
group, means+SE of the three cultures. * p<0.05 vs. Blank. WL
(White Leghorn), YO (Yeonsan Ogye), HB (Hyunin Black), HY
(Hoengseong Yakdak), H (Hwangbong).
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Fig. 3. Effects of Korean native chickens and White Leghorn on NO production in RAW264.7 cell. The data are expressed as a per-
centage of the control value (0 pg/mL), means+SE of the three cultures. * p<0.05 vs. control. WL (White Leghorn), YO (Yeonsan
Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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4) SE52 AO|EFRl AR 2 7kQ1 ¥ IL-4, IL-10, IFN-y 3 TNF-a 52| mRNA #7344 &
WM EE o] 252 ol E/dste™ interleukin(IL), ol A= A & Y 2E 7GR FEEY =
interferon(IFN), tumor necrosis factor(TNF)-a$} 22 t}eksk AT ESTE IL-4 2 T 4718 A (@A A, @
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Fig. 4. Effects of Korean native chickens and White Leghorn on mRNA gene expressions of cytokines in RAW264.7 cell. The data
are expressed as a percentage of the Blank, meansSE of the three cultures. * p<0.05 vs. Blank. WL (White Leghorn), YO (Yeonsan
Ogye), HB (Hyunin Black), HY (Hoengseong Yakdak), H (Hwangbong).
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