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ABSTRACT This study was conducted to determine the nutritional quality of two newly-developed native chicken strains,
compared to the commercial Korean native chicken. A total of 600 chickens (CON: Hanhyup No. 3, CL1: candidate line C,
CL2: candidate line D) raised under the same conditions were slaughtered at either 5 or 12 weeks. Leg meat was then obtained
and analyzed for its physicochemical properties. The results showed that regardless of the growing period, there was no
variation in proximate composition (P>0.05), except for crude protein, between strains. Water holding capacity did not differ
between strains at either slaughter age; however, it was significantly lower in the 12-week group than in the 5-week group
(P<0.05). For both skin and muscle color, a* and b* values were lower at 12 weeks than at 5 weeks (P<0.05). DPPH
radical-scavenging activity tended to be lower at 12 weeks than at 5 weeks (P<0.05). Furthermore, all chickens slaughtered
at 5 weeks were found to have greater contents of linoleic acid (18:2) and polyunsaturated fatty acids (PUFA) and lower
atherogenicity and thrombogenicity indices than those slaughtered at 12 weeks (P<0.05). However, anserine, betaine, and
glucose were more concentrated among the lines at 12 weeks than at 5 weeks (P<0.05). In conclusion, the quality traits of
native chickens were distinct by different production stages rather than chicken lines.

(Key words: native chicken, new lines, growing period, meat quality, functional compounds)
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Table 1. HPLC solvent gradient program for analysis of glucose and ribose

Time (min) A: 150 mM NaOH (%) B: 600 mM NaOAcin 150 mM NaOH (%)
0 100 0
6.0 94 6
6.1 0 100
11.0 0 100
11.1 100 0
15.0 100 0
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Table 2. Color values of leg meat from different native chicken lines with different growing periods

5 weeks 12 weeks p-value®
SEM?

CON! CLI1 CL2 CON CLI CL2 Line Period

L 75.80" 72.41° 73.53 76.67° 80.04° 77.09® 1.06 0.8121 0.0002™
Skin a 224 2.40° 2.35° 0.12° 0.07° —0.57° 0.33 0.8554 <0.0001™"
b’ 6.19" 4.93° 1.80° 77 767" 5.38° 1.15 0.0116" 0.0113"

L 60.48 59.76 59.90 60.51 60.15 58.59 1.36 0.6291 0.7795
Muscle  a’ 347 3.20° 3.08° 0.31° 0.08° 0.09° 0.39 0.9246 <0.0001""
b 7.87* 6.25° 6.71° 2.55° 2.74° 1.22° 0.69 0.6417 <0.0001™"

'CON: Commercial native chicken, CL1: Candidate line C of GSP, CL2: Candidate line D of GSP.

“Standard error of the means (n=30).
3Signiﬁcant differences at P<0.05", P<0.01", P<0.001™"

*¢ Mean values with different letters within the same row differ significantly (P<0.05).
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A7 78kl A 557 CL1°] 713 lifi AP 25 Ve
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Ao 713 Rolgal AbsEnh
DPPH(1,1-diphenyl-2-picrylhydrazyl)= A} ol free ra-
dicals 7FA3L 1o &4kst 282 UERY= tocopherol,
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1996; Joo and Choi, 2014). ¥4itslErl ##9)= DPPH-
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Table 3. Proximate composition (%) and quality traits of leg meat from different native chicken lines with different growing periods

5 weeks 12 weeks P-valué®
SEM?

CON! CLI CL2 CON CLI CL2 Line Period

Moisture 74.73 75.60 74.80 74.34 74.33 73.73 0.52 0.4418 0.0362

Crude protein 20.82 21.10 20.63 20.76 21.02 20.71 0.22 0.1756 0.9228

Crude fat 434 4.06 547 433 4.60 4.94 0.36 0.0291" 0.9951
Crude ash 1.04° 1.06" 1.03* 0.86° 0.90° 0.96° 0.02 0.5352 <0.0001""

pH 6.38" 627 6.34% 6.27° 6.27° 637 0.02 0.0083" 0.3168
WHC* (%) 88.45™ 90.32* 87.97" 86.40™ 74.87° 82.19° 0.81 0.1341 <0.0001""

'CON: Commercial native chicken, Hanhyup no.3, CL1: Candidate line C of GSP, CL2: Candidate line D of GSP.

“Standard error of the means (n=30).
3Significant differences at P<0.05", P<0.01"
*WHC: water holding capacity.

, P<0.001"™

*¢ Mean values with different letters within the same row differ significantly (P<0.05).
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Table 4. Antioxidant properties of leg meat from different native chicken lines with different growing periods

Days of 5 weeks 12 weeks SEM P-value®

storage  CON' CLI CL2 CON CLI CL2 Line Period

TBARS 1 day 0.11 0.13 0.13 0.13 0.12 0.14" 0.01 0.1740 0.3755

(mg 7 day 0.25™ 0.34™ 0.29% 0.24™ 0.25™ 022 0.02 0.0664 0.0023"
MDAkg)  SEm 0.01 0.02 0.01 0.01 0.01 0.01

1 day  53.36™ 5137 53.50% 49.21° 47.82° 49.04° 1.04 0.3801 <0.0001™"

D(fj)H 7 day  49.13%  45.18™ 45207 4590°  47.50° 4819  0.82 0.5129 0.4169

SEM 0.96 1.37 0.88 1.07 0.68 0.33

'CON: Commercial native chicken, Hanhyup no.3, CL1: Candidate line C of GSP, CL2: Candidate line D of GSP.

“Standard error of the means (n=30).

*Significant differences at P<0.05", P<0.01"", P<0.001""

*Y Mean values with different letters within the same column differ significantly (P<0.05).
*> Mean values with different letters within the same row differ significantly (P<0.05).
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Table 5. Fatty acid composition (%) of leg meat from different native chicken lines with different growing periods

5 weeks 12 weeks SEM P-value®

CON! CL1 CL2 CON CL1 CL2 Line Period
16:0 21.03° 21.60° 21.06° 23.32° 23.18" 23.51° 0.17 0.6677 <0.0001™"

18:0 7.59 7.35 7.38 7.35 7.25 7.36 0.15 0.5649 0.3148

18:1 38.10 38.69 38.63 38.30 38.55 38.15 0.44 0.6557 0.6868
18:2 19.35° 18.76° 19.13° 16.39° 16.42° 16.23° 0.27 0.8513 <0.0001™"
18:3 0.43° 0.45° 0.45° 0.39° 0.40° 0.39° 0.01 0.6054 <0.0001™"

20:4 3.20 2.70 2.97 2.79 2.67 2.68 0.18 0.2485 0.1080
SFA 29.51° 29.85° 29.34° 31.69* 3147 31.91° 0.20 0.6713 <0.0001™"
UFA 67.38" 66.92° 67.41° 64.84° 64.70 64.32° 0.22 0.7153 <0.0001™"

MUFA 43.40 44.11 43.87 44.38 4435 44.17 0.49 0.8518 0.1863
PUFA 23.98° 22.81° 23.53" 20.46° 20.35° 20.15° 0.43 0.6760 <0.0001™"
UFA/SFA 228" 2.24° 2.30° 2.05° 2.06° 2.02° 0.02 0.7002 <0.0001™"

n-6/n-3 18.95 19.13 18.54 17.88 18.14 18.13 0.46 0.8181 0.0263"
Al 0.36° 0.38° 0.37° 0.42° 0.43° 0.42° 0.004 0.6436 <0.0001™"
§ig 0.80° 0.82° 0.80° 0.90° 0.91° 0.90° 0.001 0.6965 <0.0001™"
p/S° 0.81° 0.76° 0.80° 0.64° 0.63° 0.65° 0.01 0.6961 <0.0001™"

'CON: Commercial native chicken, Hanhyup no.3, CLI: Candidate line C of GSP, CL2: Candidate line D of GSP.
“Standard error of the means (n=30).

3Significant differences at P<0.05", P<0.01", P<0.001""

*AlL atherogenicity index.

>TI: thrombogenicity index.

%P/S: PUFA/SFA.

*® Mean values with different letters within the same row differ significantly (P<0.05).

Table 6. Reducing sugar and functional compounds (mg/100 g) of leg meat from different native chicken lines with different growing
periods

5 weeks 12 weeks p-value®
(mg/100 g) SEM?
CON! CL1 CL2 CON CL1 CL2 Line Period
Carnosine 117.65 111.56 114.57 120.05 128.48 123.76 5.87 0.9806 0.0473"
Anserine 316.42° 344.70P 339.10° 392.84° 395.60° 394.54* 7.22 0.6034 <0.0001™"
L-Carnitine 20.23® 19.97* 19.52% 17.57° 20.30° 21.12° 0.95 0.1030 0.7900
Betaine 13.64° 14.54° 15.07° 15.92° 22.20° 20.24° 1.14 0.1421 <0.0001™"
Glucose 10.91° 12.94° 12.86° 20.41° 22.42° 15.65° 1.32 0.3226 <0.0001"
Ribose 36.81° 36.76" 36.20° 19.08° 21.23° 20.23° 1.01 0.9634 <0.0001""

'CON: Commercial native chicken, Hanhyup no.3, CL1: Candidate line C of GSP, CL2: Candidate line D of GSP.
“Standard error of the means (n=30).

SSignificant differences at P<0.05", P<0.01", P<0.001""

*¢ Mean values with different letters within the same row differ significantly (P<0.05).
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