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Performance and Meat Quality of Three-Crossbreed Korean Native Chickens (KNC)

Mi-Na Park'', Eui-Chul Hong”, Bo-Seok Kang’, Jong Hwangbo® and Hak-Kyu Kim’
!Animal Genomics & Bioinformatics Division, National Institute of Animal Science, RDA, Suwon 441-706, Korea
“Poultry Science Division, National Institute of Animal Science, RDA, Seonghwan 331-801, Korea

ABSTRACT The current work was carried out to investigate the effect of crossbred Korean native chickens (KNC) on
performance and meat quality. A total of 720 chicks (1d of age) was used in this work and were divided into groups by
crossbreds (A, B, C and D) and sex (male and female). Crossbreds were A) (KNC egg-meat type C strains x KNC meat type
S strains) x Ross broiler, B) (KNC egg-meat type C strains x KNC meat type H strains) x KNC meat type S strains, C) (KNC
native R strainsxKNC meat type S strains)xKNC meat type H strains and D(White Semibroiler Chickens). Experimental diets
consisted of 3 phases such as starter (0~5 weeks; CP 20.0%, ME 3,050 kcal/kg), earlier (5~8 weeks; CP 18.0%, ME 3,100
kecal/kg) and finisher (8 ~12 weeks; CP 16.0%, ME 3,150 kcal/kg). They were fed the broiler diets for 12 weeks at the flat
house and thirty six chickens were slaughtered at week 5 and 10. There was no significant difference on the fertility of cross-
bred KNCs, and the hatchability of B crossbred was low compared to other crossbreds. On body weight (BW), D crossbred
resulted in a higher BW after 5 weeks (P<0.05). Body weight gain (BWG) and feed intake (FI) of A crossbred were also
significant higher compared to the other crossbreds for all periods. On carcass ratio (CR), A crossbred showed higher CR
at 5 weeks, there was no significant among crossbreds at 10 weeks. The partial meat ratio(ala, breast, neck, leg) of C crossbred
was the lowest among other crossbreds (P<0.05), but the back meat ratio was not difference among treatments at 5 and 10 weeks.
pH of meats have no difference among crossbreds at 5 week, and A crossbred was high compared to other crossbreds at
10 week (P<0.05). The moisture content of D crossbred meat and the protein content of B crossbred meat were high compared
to other crossbreds at 5 week. Chemical compositions of meats have no difference among crossbreds at 10 week. Lightness
and redness have not significance among crossbreds at 5 week, and redness of A crossbred was the highest among all cross-
breds (P<0.05). Shear force and cooking loss of A crossbred were high at 5 week, and cooking loss of A crossbred was
low compared with other crossbreds at 10 week. These results suggested the basic data that needed to develope the new strains.
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Table 1. Various mating systems of Korean Native Chicken

(KNC)!
Cross- Mating system No. of chicken
Abbrev.
breds Female Male Female Male
A CS B CSB 90 90
B CH S CHS 90 90
C RS H RSH 90 90
D White semi-broiler chicken 90 90

'C, KNC egg-meat type C strains; S, KNC meat type S strains;
H, KNC meat type H strains; R, KNC native R strains; B, Ross
broiler.
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keal/kg), 171(CP 18.0%, ME 3,100 kcal’kg) 2 $7] Al&
(CP 16.0%, ME 3,150 kcal/kg)= VL, 2HAug A 2katod
©]-8-3}% tH(Table 2).
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S WEFAh S5 YFRE 15962 70%, 2782 65%,
. uﬂ/\] zJ&q. 7]1:4, /\}_o]: yd_a
wsto] Fasksinh

/\] 0],0:1 o cq ;H

Table 2. Formula of experimental diets

Starter Earlier Finisher

1 0,
Ingredient (%) 0~5 wk) (5~8 wk) (8~12 wk)

Corn 60.35 65.30 70.40
Wheat bean 1.00 1.50 2.00
Soybean meal 32.50 26.90 21.10
Corn gluten meal 1.00 1.50 2.00
Soybean oil 1.50 1.50 1.50
Dicalcium phosphate 1.50 1.30 1.10
Limestone 1.10 1.05 1.00
Salt 0.25 0.25 0.25
L-Lysine 0.05 0.05 0.05
DL-Methionine 0.20 0.15 0.10
Vitamin-mineral premix’ 0.50 0.50 0.50
Antibiotics 0.05 - -

Chemical compositions’

ME (kcal/kg) 3,059 3,123 3,187
CP (%) 20.3 18.6 16.7
Lysine (%) 1.11 0.98 0.84
Methionine+Cystine (%) 0.79 0.71 0.63

'Provided following nutrients per kg of diet : vitamin A, 1,175,000
1U; vitamin Ds, 225,000 IU; vitamin E 1,900 IU; vitamin K,
891 mg; vitamin B;, 50 mg; vitamin B,, 2,250 mg; vitamin Bg,
750 mg; vitamin B, 600 mg; Ca-pantothenate, 2,500 mg; nia-
cin, 15,400 mg; biotin, 110 mg; folic acid, 30 mg; Co, 50 mg;
Cu, 1,750 mg; Mn, 36,000 mg; Zn, 24,000 mg; I, 600 mg; Se,
25 mg.

Analyzed values.

-
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Table 3. The fertility and hatchability of crossbred chickens

Treatments' A B C D
Fertility (%) 98.1 98.6 98.4 98.0
Hatchability (%) 86.4 80.9 83.3 88.5

'See the Table 1.
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Table 4. Body weight changes of crossbred chickens
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Weeks of growing period

Crossbred
0 5 8 12
A (D) 44.8 +0.26™* 917.8+19.3° 1,585+ 54.1° 2,559+17.7°
A (D) 44.8+0.51% 1,027 +45.8° 2,026 +71.9° 3,495+51.3°
B (%) 448 £0.37% 675.5 +8.52¢ 1,162+ 11.9° 1,879 +31.0°
B (d) 454 £0.28 764.5+9.91° 1,321 +26.9 23324357
C (%) 44.1 +0.33% 676.7 +8.73¢ 1,147 +20.3° 1,797 + 89.4°
C(2) 437+0.21° 780.2 +10.1° 1,346 + 31.1%¢ 2,216 +35.1%
D (%) 39.3+0.15¢ 7243 +12.3% 1,238 +46.2% 2,084 + 80.4
D (%) 39.1+0.27¢ 780.9 +4.52¢ 1,415+39.3° 2,622 + 663
Crossbred
A 44.8 +0.25 9723 +32.9° 1,805 + 106.5° 3,027 £210.7°
B 45.1 +£0.25° 720.0 +20.8° 1,242 +37.9° 2,105+ 103.5°
C 43.9+0.19° 728.4+23.9° 1,247 +47.6° 2,006 + 103.1°
D 39.2+0.15° 752.6 £13.9° 1,326 +48.1° 2,353 +128.9°
Gender
% 433+0.28 743.6+12.2 1,283 +33.1 2,080 + 54.6
) 433032 8382+17.6 1,527+423 2,666 + 94.2
P-value®
Crossbred * o o *ok
Gender NS * * -
CrossbredxGender * - - -
'See the Table 1.
*Means + SD (standard deviation, n=90).
3Probability of contrast: NS, no signifiant; *P<0.05; "P<0.01.
**Means with different superscripts in the same column differ significantly (P<0.05).
Table 5. Body weight gains of crossbred chickens
Crossbreds! Weeks of growing period
0~5 5~8 8~12 0~12
A (%) 873.0 + 19.4% 667.2+35.1° 974.0 = 70.3% 2514+17.7°
A (D) 982.2 +45.4° 999.0 +36.3" 1,469 £ 58.9° 3,450 + 50.9"
B (%) 630.7 + 8.87¢ 486.5 +15.8¢ 717.0 £35.6% 1,834 + 44.9°
B (3) 719.1+£9.71¢ 556.5+35.2% 1,011 +12.2° 2,287 +19.9°
C (%) 632.6+ 8.57¢ 4703 +21.74 650.0 + 69.6 1,753 + 89.1°
C (%) 736.5+10.2° 565.8£21.4% 870.0 £4.01% 2,172 +35.1°
D (%) 685.0+ 12.2%¢ 513.7+34.1° 846.0 + 35.9% 2,045 +80.3°
D (3) 741.8 £4.28° 634.1+41.6™ 1,207 £31.5° 2,583 + 66.5°
Crossbred
A 927.6+32.9° 833.1 £ 77.6° 1,222 +118.4° 2,982 +210.7*
B 674.9 £20.6° 521.5+23.3° 864.0 + 67.7* 1,947 + 103.4°
C 684.6 +23.9° 518.1 £25.4° 760.0 + 58.2¢ 1,963 = 103.1°
D 713.4+13.9° 573.9+36.2° 1,027 + 83.4° 2314 +129.4°
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Table 5. Continued

(e}
3

Weeks of growing period

Crossbreds'
0~5 5~8 8~12 0~12
Gender
¥ 705.3+12.3 534.4+26.7 796.8 +£52.9 2,037 £58.1
) 7949+ 17.4 688.9 £33.6 1,139 +26.7 2,623 £43.1
P-value®
Crossbred * o . *
Gender * * ok o
CrossbredxGender = = = =
'See the Table 1.
“Means + SD (standard deviation, n=90).
*Probability of contrast: "P<0.05; ~P<0.01.
*"Means with different superscripts in the same column differ significantly (P<0.05).
Table 6. Feed intakes of crossbred chickens
Crossbreds! Weeks of growing period
0~5 5~8 8~12 0~12
A (%) 1,807 + 82.2°2 1,927 +107.1° 3,034+ 151.9° 6,768 +239.4°
A (D) 2,080 £98.4* 2,570 £109.8* 3,793 £176.6 8,442 £233.2°
B (%) 1,343 +28.9¢ 1,477 £16.9° 2,233 +59.9¢ 5273 + 62.6°
B (%) 1,637 +61.1° 2,151 +64.8° 3,084 +15.6° 7,112 +93.7°
C (%) 1,362 + 18.6° 1,397 £22.1° 2,237 +79.9 5,190 + 73.7°
C (%) 1,550 + 42.8 1,775 + 69.5% 2,720 £ 10.6° 6,302+ 111.6°
D (%) 1,695 + 8.03% 1,703 +36.8¢ 2,613 +223° 5,992 + 53.9°
D (%) 1,766 + 75.3% 1,936 +32.2° 3,159 +87.1° 6,914 +97.3°
Crossbred
A 1,943 +83.8* 2,248 £159.2° 3,414 +199.1* 7,605 £403.1°
B 1,720+ 74.2° 1,814+ 153.5° 2,659 +192.3° 6,193 £ 414.1°
C 1,682+ 61.2° 1,586 +90.5" 2,478 £113.9° 5,746 + 255.8°
D 1,728 £33.5° 1,756 + 58.9° 2,755+ 117.4° 6,239 +203.4°
Gender
¥ 1,552 +34.4 1,626 £45.7 2,529 +78.5 5,806 £ 107.4
) 1,758 £ 69.4 2,108 +£69.1 2932+72.5 7,193 £134.1
P-value®
Crossbred * - ok -
Gender * - o -
CrossbredxGender o - - -

'See the Table 1.
*Means + SD (standard deviation, n=90).
3Probability of contrast: ‘P<0.05; “P<0.01.

**Means with different superscripts in the same column differ significantly (P<0.05).
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Table 7. Feed conversion ratio of crossbred chickens
Crossbreds! Weeks of growing period
0~5 5~8 8~12 0~12
A (D) 2.07 +£0.05 2.89 +0.03% 3.124+0.25° 2.69+0.11°
A (D) 2.12+0.01° 2.57+0.03° 2.58 +0.06° 2.45+0.03"
B (%) 2.13 +£0.03 3.04 +0.06® 3.11+0.12° 2.88 +0.05°
B (%) 228+0.11° 3.87+0.21° 3.05+0.04° 3.11+0.64°
C (%) 2.15+0.03° 2.97 +£0.12% 3.44+0.33" 2.96 + 0.09%
C (%) 2.11 +0.06" 3.14 +0.07* 3.13+0.01° 2.90 + 0.04°
D (%) 248 £0.04° 3.32+021% 3.09+0.13° 293+£0.11%
D (%) 2.38+0.06° 3.05+0.16® 2.62+0.07° 2.68 +0.04°
Crossbred
A 2.10£0.02° 273+0.07° 2.85+0.17° 2.57+0.07°
B 2.21+0.06® 3.46 +0.16° 3.08 +0.06™ 3.00 £ 0.05°
C 2.13 +0.04° 3.06 = 0.06™ 3.29 +0.22° 2.93+0.07°
D 243 +0.02° 3.19+0.13% 2.86 +0.13° 2.81+0.08%
Gender
£ 2.21+0.04 3.06+0.11 3.19+0.21 2.87+0.09
3 222+0.06 3.16+0.12 2.85+0.05 2.79+0.19
P-vlue?®
Crossbred * * * *
Gender NS * o NS
CrossbredxGender * . * “

'See the Table 1.
“Means + SD (standard deviation, n=90).

3Probability of contrast: NS, no significant; *, P<0.05; **, P<0.01.
**Means with different superscripts in the same column differ significantly (P<0.05).
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Table 8. Carcass and partial meat ratio of crossbred chicken

3QaEe] YAt 3

Partial meat ratio (%)

Cross-breds' ~ Carcass ratio (%)

Ala Back Neck Breast Leg
--------------- 5 weeks --------ommm-
A 64.4+0.21% 8.54+0.14° 13.5+0.63 5.76+0.19° 15.6£0.11% 21.0+ 037
B 63.4+0.75° 8.67 £0.05" 13.3+0.48 5.58+0.07" 152 +£0.66 20.7 £ 0.55%
C 59.1+122° 7.97+027° 12.7+0.52 493+0.28" 14.1+021° 19.4+0.51°
D 62.8 +1.62° 8.24 + 0.05% 12.8+0.62 4.80+0.12° 16.5+0.73" 20.5+0.37%
--------------- 10 weeks -------mmmmmmmm
A 70.9 + 2.08™ 8.89 +0.33 14.4+0.18 5.11+0.17 19.2 +1.09° 233+0.82
B 69.3 +0.12° 9.39 +0.09 14.9+0.49 5.82+0.19 16.0 +0.38° 232+0.36
C 70.9 £ 0.58% 9.43+0.18 15.1+0.19 5.90+0.36 16.6 +0.92 23.9+0.52
D 70.6 + 0.85 9.06 +0.29 14.5+0.22 537+0.21 18.8+0.16° 22.8+0.57

'See the Table 1.
*Means = SD(standard deviation, n=27).

**Means with different superscripts in the same column differ significantly (P<0.05).

71 7heE 2 B4 Table 99 VERAQITE 55 &
AL (L)} A ) e wElFRt 2pel 7t il o, &
AR

V=) A wHlEe] 7P EUTHP<0.05). o7} 7HE
e A wHfFoe] #A vehon, BaEe A mulEol

¢ w1, C wlFo] 7S EUTHP<0.05). 10559 S
A mHlEe] ATt 78 E=9kok(P<0.05), WE(L*)<}
2kl Zol7} fIATHP>0.05). 1055 <]
HH}‘ﬂ' 2ol 7b gl e, 71 ke

wWHjFo] g2 wHEE Bla] THP<0.05).

= AldelA Babe Aol shebA 33 eH, i, A,
LR ﬂf EH)2 Table 109 YERATE 5579 A5
o) seta QS B, pHE Wil 23 <t oAt 6l
Ao, o] FFE C il F, SiE FFEe A wlF
A 7P SSITHP<0.05). Ag 3E 2wl =%
Abelell A frel 27t eideh 105732 AlSo] shebd A2

A el pH7F 7P ESkaL, S, A, el gl s E

heke wHiETE 2po] 7t SIATHP>0.05).

Z3ol| A 98% oo =

e AEA 5(1997)0] A ST} Rhode Island Red <]
29 WAL A] 87.5~92.1%, Al s S-8-41-67]2] 83.9%,
kAR 3] (1994)2] At 88 90.3%, TTHEZU(1993)
9] 95.6%H T} A JeRTh 2 7] wHlE Folee B
T 80% o|d o2 tiettAIRS](1994)2] A E A2 A
F 67.9%, 2 A% 69.5% 2 A A% 68.7%HTt =
et ol Aot & Fohgo] W Al Eel
MNEFEE A Z] 2tz Ale=c)

£ Aolld EFE wulFe] 855 Al 1,162~1,415 ¢
2 oo IREAL 1655 A AF 1,242.4~1,711.7
g(AEA 5 1992; VHAIH 5, 1992; LA 5, 1992; A
1994; et 5, 1995; 74 E 5, 1996) FAISHA L‘rE‘r
ok E=gh B 39 wnERl <2t AL Al-(el
AT 7, 2008) B oA 7P Wol o] &HE ETH #F
S o] 83 AlE AFANE 5, 1997)} vlwste] Ak
o] 3tA YEhstTh o]fl Ad= wulE o =M Al
HT} 37 717to] 8 olv ©EE ATk Al ovlgith T
gk 53R AlFolA dAl AARE R 2xola WA} w
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Table 9. Physiological compositions of crossbred chicken meats

301

Cross- Meat color (CIE?) WSF? cL! WHC’
breds' L* a* b* (kg/0.5 inch?) (%) (%)
---------- 5 weeks ----------
A 75.0+1.25 2.89+0.87 11.9 +£3.39° 4.40 +£0.26" 25.7+0.52° 54.1+1.96°
B 65.9+1.56 0.71+0.54 3.09 £0.22° 3.58+ 027 24.6 +0.78% 56.7+0.33%
C 70.1+0.51 1.59+0.68 591+ 1.19® 2.91+0.66" 22.6+0.41° 58.5+1.42°
D 62.2+10.1 1.99 +0.39 9.73+1.81% 2.36+0.09" 253+1.19° 55.5+0.61"
---------- 10 weeks ------—--—-
A 70.0 +£0.83 0.93+0.27° 1.36 £ 1.51 2.83+0.04 18.9+0.53° 55.5+1.51
B 723 +1.05 -0.73+£0.31° 348 +1.71 2.59+0.15 21.8+0.61° 56.8+0.21
C 68.0+1.97 —0.46+0.39° 1.48 +1.61 2.58 +0.07 21.3+0.13° 57.7+1.66
D 71.0+1.22 0.05 +0.15% 2.03+0.73 2.04+0.14 22.0+0.91° 55.9+0.33
'See the Table 1.
CIE, Commision Internationale de Leclairage; L*=lightness, a*=redness, b*=yellowness.
*WSF, Warner-Bratzler shear force. * CL, Cooking loss.
SWHC, Water holding capacity.
Means + SD (standard deviation, n=27).
*Means with different superscripts in the same column differ significantly (P<0.05).
Table 10. Chemical compositions of crossbred chicken meats
Crossbreds' pH Moisture (%) Fat (%) Protein (%) Ash (%)
---------- 5 weeks ----------
A 5.61 +0.04° 73.9+0.22% 0.27 +0.06 229+0.32° 1.25+0.06
B 5.59 £0.05 73.6+0.28% 0.10£0.02 24.3 +£0.35° 1.25+0.01
C 5.72+0.06 73.3+0.08° 0.17+0.05 23.8+0.29™ 1.20 £0.06
D 5.62+0.05 74.0+£0.11° 0.12+0.07 23.4+0.28% 1.16 £0.04
--------- 10 weeks ----------
A 5.95+0.04* 73.6+£0.37 0.05+0.01 24.2+0.32 1.29+0.01
B 5.82+0.03° 73.6+0.14 0.04+0.01 23.9+0.14 1.26£0.12
C 5.82+0.04° 72.4+0.08 0.03+0.01 24.4+0.12 1.38 £0.02
D 5.87 +£0.03% 73.4+0.36 0.06 £0.01 23.8+0.34 1.52+0.17

'See the Table 1.

*Means + SD (standard deviation, n=27).
“*Means with different superscripts in the same column differ significantly (P<0.05).
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