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Abstract

The quality attributes of thigh meat from a certified meat-type commercial Korean native chicken (Woorimatdag™, WM)
and a commercial broiler (Ross, CB) raised under the same environmental conditions, were compared. One-d-old, mixed-
sex WM (200), and 200 broilers (Ross, CB) each were randomly assigned to floor pens (20 chickens per pen). The produc-
tion stages (I, II, and III) were selected based on similar live weight. The crude fat contents of WM thigh meat were lower
than those of CB. WM thigh meat contained higher stearic and arachidonic acid contents but lower palmitoleic and oleic
acid contents compared to those of CB. The thigh meat color CIE L*- and CIE b*-values of WM were lower, but inosine-
5'-monophosphate content was higher in WM than CB in whole production stages. WM thigh meat showed higher collagen
content, hardness, springiness, gumminess, and chewiness than CB. In sensory evaluation, odor, taste, and overall accep-
tance were higher while color was lower in WM. Based on these results, it can be concluded that even if commercial broilers
are raised under the same environmental conditions as WM, the unique quality attributes of WM thigh meat are distinctively

unique.
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Introduction

White meat such as chicken meat is considered superior
in health compared to red meat due to its relatively lower
contents of fat, cholesterol, and iron (Jaturasitha et al.,
2008). The per capita consumption of chicken meat in
Korea has increased rapidly from 1.4 kg in 1970 to 7.5 kg
in 2005. Chicken meat consumption is expected to
increase by 34% by the year 2018 with a concomitant fall
in price of 15%, which means that chicken will continue
as the cheapest commercially produced meat (OECD-
FAO, 2009). Globally, however, this rapidly growing con-
sumption of chicken meat is based on a few fast-growing
broiler strains produced by commercial breeding compa-
nies in intensive fattening systems (Jaturasitha ez al., 2008).

Native chicken breeds in Korea are characterized by
poor commercial performance, including lower growth
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rate, feed efficiency, and lean muscle gaining ability than
those of imported commercial synthetic breeds (CB)
(Jeon et al., 2010). Similarly, the indigenous chickens of
Thailand generally have a slower growth rate than CB.
However, Thai indigenous chicken is considered as a del-
icacy due to its unique quality (Wattanachant et al.,
2004). Usually, native chicken meats in different coun-
tries have a unique taste and texture that attract domestic
consumers’ preferences, thereby increasing the price about
2~3 times than that of CB (Ding et al., 1999).

Only a few farms in the remote areas of Korea raise
native chicken breeds. In order to maintain this national
resource, the National Institute of Animal Science, RDA,
Korea, has conducted a native chicken breed restoration
program. From this program, a commercial meat-type
native chicken line was developed called Woorimatdag™
(WM), of which different quality characteristics were
recently studied and compared with those of CB (Jeon ef
al., 2010). However, previous studies were limited since
they compared the WM and CB samples under different
growth environments. Meat quality is affected signifi-
cantly by many factors such as genetics, age, body weight,
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feed, and other environmental conditions (Chen et al.,
2002; Jaturasitha et al. 2008; Moore et al., 2008). There-
fore, it is worth to investigate the differences in the qual-
ity characteristics of WM and CB when other environmental
factors are controlled.

Therefore, the objective of this study was to compare
the quality attributes of thigh meat from WM and CB raised
under the same environmental conditions and slaughtered
at the same production stage (similar slaughter weight).

Materials and Methods

Animal and experimental design

Two hundreds 1-day-old, mixed-sex Woorimatdag™
(WM, a certified meat-type commercial Korean native
chicken breed, Gallus domesticus) along with 200 com-
mercial broilers (CB, Ross) were obtained from a com-
mercial hatchery. Chickens were randomly assigned to
floor pens (20 chickens per pen, 3.0%2.0 m) under stan-
dard conditions of temperature, humidity, and ventilation,
as well as 24 h fluorescent lighting for the entire experi-
mental period. Chickens had ad [ibitum access to water
and were fed a commercial broiler starter (0-6 d), grower
(7-21 d), and finisher (21-35 and 77 d) diet. The diet was
comprised of approximately 20% crude protein, 4% crude
fiber, and 3,100 ME kcal/kg, which is a typical commer-
cial diet for broilers (Chunhajeil Feed Co., Korea). Chick-
ens were weighed every week. The weeks that both chicken
breeds had similar live weights were designated as the
production stages: stage I, 1.14 kg for WM and 0.99 kg
for CB; stage II, 1.57 kg for WM and 1.53 kg for CB; and
stage 111, 1.99 kg for WM and 1.93 kg for CB. The chick-
ens were killed by conventional neck cut, bled for 2 min,
feathers removed, and eviscerated. Thigh muscle was dis-
sected from the carcasses after chilling at 4°C for 24 h.
The skin was then removed, and the muscles were trimmed
of obvious fat and connective tissue. The thigh meat sam-
ples from five birds of each stage per breed (total of 15
birds of each breed) were vacuum-packed and then stored
in a freezer at -50°C until analysis.

Proximate composition

The proximate compositions of thigh meat from WM
and CB were determined by the methods of AOAC
(1995). Briefly, moisture content was measured by drying
the samples (2 g) at 102°C for 15 h. Crude protein content
was measured by the Kjeldahl method (VAPO45, Ger-
hardt Ltd., Germany). The amount of nitrogen obtained
was multiplied by 6.25 to calculate the crude protein con-

tent. Crude fat content was measured by the Soxhlet
extraction system (TT 12/A, Gerhardt Ltd., Germany).
Crude ash content was measured by heating the sample (2
g) in a furnace set at 600°C overnight.

pH, water holding capacity (WHC), and color val-

ues

To determine the pH values of thigh meat, 1 g of each
sample was mixed with 9 mL of distilled water and homo-
genized with a homomixer (T25 basic, Ika Co., Germany)
at 1,130 g for 1 min. The homogenate was filtered (Filter
paper, No. 1, Whatman International Ltd., Maidstone,
England) and the pH determined using a pH meter (750P,
Istek Co., Korea). The mean value from three repeated
measurements of each sample was used.

WHC was determined according to the modified method
of Ryoichi et al. (1993). The minced thigh meat sample
(2 g) was placed into a centrifugation tube with filter
paper (No. 4, Whatman International Ltd) and centri-
fuged at 6,710 g for 10 min. The absorbed moisture in the
filter paper was weighed, and the moisture content of the
meat sample (2 g) prior to centrifugation was determined
after drying at 102°C for 15 h. The WHC of the meat
samples was calculated as the percentage of remaining
sample weight, which is subtracted from the absorbed
moisture in the filter paper on the basis of the moisture
content of the original meat sample.

The color value of thigh meat was measured on the sur-
face of meat samples prepared with 4 cm diameter and
1.5 cm thickness using a colorimeter (Spectrophotometer,
CM-3500d, Minolta, Japan). The values of lightness (CIE
L*), redness (CIE a*), and yellowness (CIE b*) were
obtained using the average value from three repeated
measurements with different locations on the meat sur-
face. Each color value was automatically analyzed by
Spectra Magic Software (Minolta Inc., Japan).

Fatty acid composition

Fatty acid composition was analyzed by the method of
Jung et al. (2010). Lipids were extracted from thigh meat
samples by mixing meat samples (10 g) and 50 mL of
Folch solution (chloroform: methanol = 2:1). To this solu-
tion, 0.88% KOH was added, followed by vigorous mix-
ing with a cap and incubation for 2 h at room tempera-
ture. Then, the upper layer was removed, and chloroform
was evaporated using N, gas (99.999%). After cooling, 1
mL of methylating reagent (BF;-methanol, Sigma Chem-
ical Co., USA) was added to 100 uL of lipid, which was
heated at 70°C for 30 min. The samples were removed
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from the water bath and allowed to cool, after which 2
mL of hexane (HPLC grade) and 5 mL of distilled water
were added to the samples. The samples were then vor-
texed and the upper layer removed. The fatty acid methyl
ester dissolved in hexane was transferred to a GC vial.
Fatty acid composition was analyzed using a gas chro-
matograph (GC 6890N, Agillent, USA) equipped with a
mass selective detector. A split inlet (split ratio, 50:1) was
used to inject samples into a HP-SMS capillary column
(30 mx0.25 mmx0.25 wm film thickness, Agillent, USA).
The ramped oven temperature was 150°C for 3 min,
increased to 180°C at 2.5°C/min and maintained for 5
min, and increased to 220°C at 2.5°C/min and maintained
for 25 min. Inlet temperature was 210°C and the detector
temperature 250°C. Helium was the carrier gas at con-
stant flow of 0.7 mL/min. The temperature of the mass
spectrometer (MS) source, MS quadrupole, and transfer
line into the MS were 230, 150, and 280°C, respectively.
The fatty acid composition was identified by a mass spec-
trum database (NIST Library, mass spectral search pro-
gram, version 5.0, USA).

Nucleotide content

Thigh meat sample (5 g) was mixed with 25 mL of 0.7
M perchloric acid and centrifuged at 1,130 g for 1 min to
extract nucleic acids. The extracted nucleic acids were
centrifuged at 2,090 g for 15 min and then filtered through
Whatman No.4 filter paper (Whatman International Ltd.
USA). The supernatant was adjusted to pH 7 with 5 N
KOH. The pH-adjusted supernatant was placed into a
volumetric flask and made up to 100 mL with 0.7 M per-
chloric acid (pH 7). After cooling for 30 min, the super-
natant was centrifuged at 1,130 g (0°C) and then filtered
through a 0.2 wm PVDF syringe filter (Whatman Interna-
tional Ltd.). The filtrate (5 mL) was analyzed using HPLC
(ACME 9000, Younglin Instruments Inc, Korea). For the
analytical conditions of the HPLC, Waters-Atlantis dC18
RP column (4.6x250 mm, 5 um particles, Waters Co.,
USA) was used. Mobile phase was 0.1 M triethylamine in
0.15 M acetonitrile (pH 7.0). The flow rate of the mobile
phase was 1.0 mL/min, and the injection volume was 10
uL. The column temperature was maintained at 35°C, and
the detection was monitored at a wavelength of 260 nm.
The peaks of the individual nucleotides were identified
using the retention time for standards: hypoxanthine,
inosine, inosine-5'-monophosphate (IMP), adenosine-5'-
monophosphate (AMP) (Sigma, USA), and the concen-
tration was calculated using the area for each peak.

Amino acids content

Thigh meat sample (10 g) was mixed with 40 mL of 6
N HCI and hydrolyzed at 110°C for 24 h. The hydrolyzed
meat sample was concentrated using a rotary evaporator
(Eyela, Japan) to remove HCI, and the residue was cleaned
three times with distilled water and filtered using filter
paper (No. 4, Whatman International Ltd.). The filtrate
made up to 50 mL with distilled water was analyzed
using an amino acid analyzer (Hitachi L-8500A, Japan).
Before adding HCI, cysteine and methionine were con-
verted to cysteic acid and methione sulfone using 20 mL
of a stabilizing solution (85% formic acid 45 mL+30%
H,0, 5 mL).

Total collagen content

The total collagen content of thigh meat was deter-
mined by acid hydrolysis as described by Palka (1999).
The sample (500 mg) was hydrolyzed with 25 mL of 6 M
HCl at 110°C for 24 h. The hydrolysate was clarified with
active carbon, filtered, neutralized with 10 M and 1 M
NaOH, and diluted with distilled water to a final volume
of 250 mL. Hydrolysate (4 mL) and 2 mL of chloramine
T solution (1.41 g of chloramines T, 10 mL of distilled
water, 10 mL of n-propanol, and 80 mL of citric buffer at
pH 6) were mixed in a test tube and left for 20 min at
room temperature. Then, 2 mL of 4-dimethyl-aminoben-
zaldehyde solution (10 g of p-DABA, 35 mL of HCIO,-
60%, and 65 mL of isopropanol) was added. The solu-
tions were shaken and heated at 60°C for 20 min. The
samples were then cooled for 5 min in tap water and their
absorbances measured at 558 nm using a spectrophotom-
eter (DU 530, Beckman Instruments Inc., USA). The
amount of hydroxyproline was determined from a stan-
dard curve. The total collagen content was calculated
from hydroxyproline content using a coefficient of 7.25.
The collagen content was expressed as mg collagen per g
meat.

Texture analysis

Thigh meat sample was homogenized through a 6-mm
plate, and patties (4 cm diameter, 2 cm thickness, and 20
g weight) were prepared. Half of each patty was cooked
to an internal temperature of 75°C to prepare cooked meat
samples. The centers of the raw and cooked meat samples
were compressed twice to 75% of their original height by
a texture analyzer (Model A-XT2, Stable micro systems,
UK) attached with a needle (15 mm diameter) at a test
speed of 5.00 mm/s and a trigger force of 0.005 kg.
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Sensory evaluation

For the sensory evaluation, thigh meats were heated in
boiling water for 1 h using a gas burner to an internal
temperature of 85°C. Meat samples (2x3x1.5 cm) were
placed into coded white dishes and served with drinking
water. Thirteen consumer panelists, mainly students and
staff, recorded their preferences using a 9-point hedonic
scales (1=unlike extremely, 5=like moderately, 9=like ex-
tremely). The sensory parameters tested were color, odor,
taste, texture, and overall acceptance for cooked thigh
meat. All samples were labeled with random 3-digit num-
bers and presented to panelists in random order. Whole
sensory analysis was repeated the next day.

Statistical analysis

Analysis of variance was conducted by the procedure
of General Linear Model using SAS program version 9.1
(2002-2003 by SAS Institute Inc.). Duncan’s multiple
range tests were used to compare the significant differ-
ences of the mean values of treatments (p<0.05). Mean val-
ues and standard error of the means (SEM) are reported.

Results and Discussion

Proximate composition

The proximate compositions of WM and CB at similar
production stages are shown in Table 1. The crude fat
contents of WM thigh meat were significantly lower than
those of CB at each production stage. This result is con-
sistent with the reports of Young and Choi (2003). These
authors reported that the fat contents of breast and thigh
meat from traditional Korean chickens are lower than

Table 1. Proximate composition (%) of thigh meat from
Woorimatdag™ (WM) and commercial broilers (CB)

Production . Crude Crude Crude
1 Breed Moisture .

stage fat protein ash
I WM 74.01 4.06° 17.45 0.98
CB 73.89 6.59* 16.95 1.03

SEM? 0814  0.770 0.231 0.026
I WM 75.03 4.00° 17.43 1.05
CB 74.40 5.80% 16.97 0.99

SEM 0.346  0.378 0.233 0.122
- WM 75.34 3.14° 17.63 1.25
CB 74.36 6.18% 16.90 0.99

SEM 1.066 1.089 0.256 0.086

“bMeans with different superscript within the same column with
the same production stage differ significantly (p <0.05).

DStage 1, 1.14 kg of WM and 0.99 kg of CB; stage 11, 1.57 kg of
WM, 1.53 kg of CB, and stage III, 1.99 kg of WM, 1.93 of CB

2Standard errors of the mean (n = 10)

those of commercial broilers. No differences in moisture,
crude protein, or crude ash content were found between
WM and CB meats. Therefore, the relatively low fat of
WM thigh meat compared to CB at the same production
stage can be considered a unique nutritional characteris-
tic.

pH, WHC, and color values

The pH of WM thigh meat was higher at production
stage II but lower at production stage III than that of CB
(Table 2). Dadgar et al. (2011) reported that ultimate pH
is the main factor affecting all quality attributes including
color and WHC. Pre-slaughter stress can change muscle
glycogen content and this affect the rate and extent of pH
decline (Berri et al., 2007). Jeon et al. (2010) reported
that the pH of commercial Korean native chicken thigh
meat, which is not the same breed as WM in this study, is
lower than that of commercial broiler at commercial stage
(production stage I1I). The pH of Thai indigenous chicken
thigh meat is also lower than that of commercial broiler
(Wattanachant et al., 2004). Sung et al. (2000) compared
the meat characteristics between Korean native chicken
and Wangchoo, a dual purpose breed, and reported that
the pH of leg meat was decreased by age regardless of
strain without differences between the strains. The result
of lower pH in leg meat of CB at production stage II can-
not be clearly explained and further study is needed. The
WHC of WM thigh meat was higher than that of CB only
at production stage II, and no differences were observed
at production stages I and III. Jeon et al. (2010) reported
no difference in WHC between commercial Korean
native chicken and broiler meat. The lightness value of

Table 2. pH, water holding capacity (WHC), and color values
of thigh meat from Woorimatdag™ (WM) and com-
mercial broilers (CB)

Production WHC % « X
stage’) Breed  pH %) CIEL* CIEa* CIEb
I WM 647 6331 47.58° 7.94  13.04°
CB 648 5844 5031° 890  17.76"

SEM? 0.014 4.077 0.711 0.446  0.527

n WM 6.62* 70.97° 46.74® 7.07° 11.58"
CB 5.94%  56.55° 54.45" 838  16.94*

SEM 0.003 1.740 0.787 0.408  0.676

I WM 634> 62.04 4726 7.70  11.61°
CB 6.51* 6259 51.62° 873  16.88

SEM  0.009 1.498 0954 0.470  0.521

“®Means with different superscript within the same column with
the same production stage differ significantly (p <0.05).

DSee Table 1.

2Standard errors of the mean (n = 10)
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WM was lower than that of CB in all production stages
tested. Wattanachant ef al. (2004) previously reported that
the biceps femoris muscle of indigenous chicken has
much higher values of brightness, redness, and yellow-
ness than those of broiler, and they assumed that the
result is probably related to differences in muscle pH
between the breeds. Petracci et al. (2004) reported that
paler chicken breast meat (CIE L*-value higher than 56)
is characterized by lower pH and poorer WHC, whereas
darker chicken breast meat (< 50) is associated with
higher muscle pH and cooking yield. However, the rela-
tionship between color CIE L*-value and WHC was not
consistent in this study. Only thigh meat from WM at pro-
duction stage II showed higher CIE a*-values as well as
lower CIE b*-values in all production stages. Therefore,
in general, WM thigh meat had lower CIE L*- and CIE
b*values and higher WHC than those of CB.

Fatty acid composition

Table 3 presents the major fatty acids of thigh meat of
WM and CB at the same production stages. The major
fatty acids of chicken thigh, including palmitic (C16:0),
stearic (C18:0), oleic (C18:1), and linoleic acid (C18:2),
were all consistent with previous results (Sung er al.,
1998; Kim et al., 1999). WM thigh meat contained signif-
icantly higher stearic and arachidonic acid (C20:4) con-
tents but lower palmitoleic (C16:1) and oleic acid con-
tents than those of CB at each production stage. Jeon et
al. (2010) showed consistent results that Korean native
chickens have significantly higher content of arachidonic
acid than CB. Similarly, Hinai-jidori, a Japanese native
chicken breed, showed significantly higher arachidonic
acid content than broiler in thigh meat (Rikimaru and
Takahashi, 2010). Recently, Kiyohara et al. (2010) dem-

onstrated that total taste intensity and aftertaste of both
chicken soup and steamed minced meat were significantly
higher when birds were fed arachidonic acid-enriched diet.
The authors suggest that palatability of chicken meat can be
improved by dietary arachidonic acid supplementation.
However, the proportion of total unsaturated fatty acids
(UFAs) was higher in CB thigh meat at production stages
II and III mainly because of lower quantity of palmitoleic
and oleic acid in WM.

On the other hand, essential fatty acids such as linoleic,
linolenic, and arachidonic acid should be provided as a
dietary supplement since they cannot be biogenerated in
the body (Cho et al., 2008). Thus, relatively high arachi-
donic acid content of WM is also an attractive nutritional
quality factor. The difference in fatty acid composition is
possibly due to dietary differences (Cherian ef al., 2002)
as well as due to the differences in feeding behavior
between the breeds (Wattanachant et al., 2004). In addi-
tion, this study also showed that genetic strain is an
important factor affecting fatty acid composition among
samples at different production stages.

Nucleotides

The content of nucleotides in WM and CB, which can
be associated with meat flavor, is shown in Table 4. IMP
content of WM was higher than that of CB at production
stage I and I1I. Ahn and Park (2002) reported that the con-
centrations of IMP in meats from Korean native chicken,
aged 15 wk, are higher than those in commercial broiler,
aged 6 wk. Rikimaru and Takayashi (2010) reported that
the thigh meat from 22-wk-old Hinai-jidori had higher
IMP content than that from 8-wk-old broiler when the
same environmental conditions were given but no differ-
ence was observed 22-wk-old broiler. Chen et al. (2002)

Table 3. Fatty acid composition (%) of thigh meat from Woorimatdag™ (WM) and commercial broilers (CB)

Production

stage” Breed  C16:0 Cl6:1 C18:0 C18:1 C18:2 C20:4 C20:5 C22:6 SFA UFA
I WM 23.87 2.54 19.38 30.56 18.94 2.38° 0.61 1.72 43.26 56.74
CB 24.39 3.21 16.92 31.72 19.71 1.57° 0.55 1.95 41.30 58.70

SEM? 0291  0.306 0.823 0.900 0.257 0.141 0.040 0.189 1.063 1.063

1 WM 24.48 1.60° 21.67° 27.70° 18.72 3.00? 0.89* 1.94 46.15° 53.85°
CB 24.54 3.32° 17.17° 33.63" 18.16 1.36" 0.51° 1.30 41.71° 58.29°

SEM 0.157  0.057 0.433 0.257 0.215 0.118 0.022 0.174 0.396 0.396

I WM 25.11 1.90° 21.87° 29.55° 16.74° 2.72 0.58 1.53 46.98° 53.02°
CB 24.48 2.60° 17.32>  3247° 18.71* 2.06 0.72 1.65 41.80° 58.20°

SEM 0.303  0.177 0.412 0.662 0.299 0.231 0.051 0.189 0.238 0.238

“bMeans with different superscript within the same column with the same production stage differ significantly (p <0.05).

DSee Table 1.
BStandard errors of the mean (n = 10)
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Table 4. Nucleotide content (mg/100 g) of thigh meat from
Woorimatdag™ (WM) and commercial broilers (CB)

Productll)on Breed AMP?  IMPY Inosine Hyp9-
stage xanthine

I WM 467 170.71*  30.49°  26.52
CB 479 124.79°  57.68*  29.98

SEM?  0.167 3474  1.325 0.950

1 WM 4.78 12453 35.74*  31.77°
CB 4.98 137.69  77.58° 15.46°

SEM  0.149  19.156 1.256 0.551
I WM 524 231.56° 31.40° 19.75
CB 5.09 154.80°  60.13* 2033

SEM  0.185 20.149  2.145 0.802

“®Means with different superscript within the same column with
the same production stage differ significantly (p < 0.05).

DSee Table 1.

2 Adenosine-5'-monophosphate (AMP)

Inosine-5"-monophosphate (IMP)

“Standard errors of the mean (n = 10)

observed that body weight, but not age, has significant
effects on IMP contents of chicken meat. The inosine
contents of WM thigh meat were lower than those of CB
through all whole production stages. The important meat

flavor precursors include amino acids, peptides, and nucleo-
tides (Moody, 1983). IMP is a flavor precursor (Manabe
et al., 1991) and is used in conjugation with monosodium
glutamate for a synergistic effect (Nguyen et al., 1985).
The present result suggests that WM may have a desir-
able flavor due to higher content of IMP, which might
have resulted in a higher taste score than CB in sensory
test (Table 4).

Amino acid composition and total collagen content

In general, amino acid compositions of thigh meat from
WM and CB were not different with some minor excep-
tions (Table 5). Amino acids such as asparagine, threo-
nine, serine, glutamic acid, glycine, and alanine are known
to be associated with tasty flavor, whereas valine, isoleu-
cine, leucine, phenyalanine, methionine, arginine, and
proline are associated with bitter taste (Fukunaga ef al.,
1989). The contents of glycine, isoleucine, and valine
were higher in WM at production stage I than in CB.
However there was no difference found in production
stages I and III, except for glycine, which also showed a
difference in stage II. In contrast, Ahn and Park (2002)

Table 5. Amino acid content (%) of thigh meat from Woorimatdag™ (WM) and commercial broilers (CB)

Production stage"

Amino acid 1 11 I

WM CB SEM? WM CB SEM WM CB SEM
Aspartic acid 1.91 1.83 0.037 1.88 1.88 0.026 1.93 1.83 0.020
Threonine 0.93 0.88 0.019 0.92 0.92 0.015 0.94 0.89 0.018
Serine 0.83 0.81 0.015 0.83 0.85 0.013 0.85 0.81 0.012
Glutamic acid 3.17 3.05 0.052 3.14 3.21 0.057 3.23 3.08 0.050
Glycine 0.97* 0.84° 0.018 1.00* 0.89° 0.009 0.96 0.88 0.029
Alanine 1.19 1.10 0.019 1.16 1.15 0.012 1.18 1.11 0.012
Valine 0.81* 0.70° 0.010 0.80 0.75 0.023 0.81 0.74 0.051
Isoleucine 0.77% 0.66° 0.014 0.73 0.72 0.024 0.77 0.72 0.020
Leucine 1.69 1.58 0.033 1.66 1.65 0.027 1.70 1.59 0.037
Phenylalanine 0.78 0.72 0.016 0.78 0.75 0.014 0.78% 0.73° 0.010
Methionine 0.43 0.42 0.010 0.46 0.43 0.023 0.46 0.41 0.032
Arginine 1.21 1.13 0.023 1.21 1.20 0.019 1.21 1.15 0.017
Proline 0.87 0.79 0.023 0.86 0.84 0.020 0.87 0.80 0.021
Cysteine 0.21 0.22 0.006 0.22 0.21 0.006 0.22 0.21 0.005
Tyrosine 0.59 0.57 0.014 0.59 0.58 0.006 0.60 0.56 0.010
Lysine 1.72 1.61 0.036 1.69 1.70 0.034 1.76 1.63 0.028
Histidine 0.53 0.52 0.010 0.54 0.54 0.012 0.55 0.52 0.012
Tasty A.AY 9.03 8.52 0.170 8.96 8.92 0.133 9.10 8.63 0.113
Bitter A.AY 6.58 6.05 0.140 6.53 6.36 0.139 6.63 6.16 0.131
Tasty A.A/Bitter A.A 1.40 1.35 1.40 1.37 1.41 1.34

*®Means with different superscript within the same row with the same production stage differ significantly (p <0.05).

D' See Table 1.

BStandard errors of the mean (n = 10)

ITasty A.A: Sum of asparagine, threonine, serine, glutamic acid, glycine, and alanine

“Bitter A.A: Sum of valine, isoleucine, leucine, phenyalanine, methionine, arginine, and proline
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Fig. 1. Collagen content of raw thigh meat from Woorimat-
dag™ (WM) and commercial broilers (CB). **Means
with different superscript within the same production
stage differ significantly (p <0.05). ) See Table 1.

previously observed that the ratio of good-tasting amino
acids to bitter-tasting amino acids is higher in Korean
native chicken at 6 weeks of age compared to broiler
thigh meat.

WM thigh meat contained significantly higher total col-
lagen content than CB at production stages II and III (Fig.
1). Jeon et al. (2010) also reported that WM contains higher
content of total collagen than CB at commercial stage,
which was also production stage III in this study. Watta-
nachant et al. (2004) reported that the total collagen con-
tents of Thai indigenous chicken are higher than that of
broiler. Ding et al. (1999) also reported that Chinese local
chickens have significantly higher total collagen than
broiler. Jaturasitha et al. (2008) demonstrated that the
shear force of chicken thigh meat is positively correlated
with its collagen content.

Texture and sensory analysis

Tables 6 and 7 show the texture properties of raw and
cooked meat of WM and CB, respectively. In raw meat,
the values of hardness, springiness, gumminess, and
chewiness were higher in thigh meat from WM as com-
pared to CB. Similar results reported that the shear values
of Thai indigenous chicken meats, aged 16 wk, either raw
or cooked, are higher than those of broiler muscles, aged
38 d, at similar live weights (1.5+0.2 kg) (Watanachant et
al., 2004).

The results of the sensory evaluation are shown in Table
8. Sensory panelists preferred the color of thigh meat
from CB compared to that from WM. Jeon et al. (2010)
reported that the sensory panelists preferred thigh meat

Table 6. Texture profile analysis of raw thigh meat from
Woorimatdag™ (WM) and commercial broilers (CB)

Production Hardness Springi- 'Cohe- Gummi- Chewi-
stage N Breed (kg) ness siveness ness ness
(mm) (%) (kg) (kg)
WM 031° 096 044  0.13*  0.13°
CB 0.19° 089 048  0.09° 0.08

SEM? 0.019 0.015 0.020 0.006 0.007
I WM  038a 0.94 0.44 0.17a  0.16a
CB 0.28b  0.95 0.45 0.12b  0.12b
SEM 0.016 0.029 0.015 0.008 0.004

WM 037 0.96 0.42 0.16 0.15
CB 0.32 0.95 0.44 0.14 0.13
SEM  0.020 0.011  0.010 0.006  0.005

“®Means with different superscript within the same column with
the same production stage differ significantly (p <0.05).

USee Table 1.

IStandard errors of the mean (n = 10)

11l

Table 7. Texture profile analysis of cooked thigh meat from
Woorimatdag™ (WM) and commercial broilers (CB)

Springi- Cohe- Gummi- Chewi-

Production Hardness .
stage N Breed (kg) ness siveness ness ness
(mm) (%) (kg) (kg)
| WM 4381 0.84 042 2020 1.69°
CB 4.02 0.83 0.29°  1.15*  0.96°
SEM? 0209 0.011 0.022 0.162 0.145

WM 5.40 0.85*  0.42 2.27 1.93
CB 5.25 0.80°  0.33 1.75 1.41
SEM 0.225 0.007 0.031 0.176  0.154

WM 537  0.83 041 221*  1.84°
CB 5.31 0.80 028" 1.50° 1.21°
SEM 0.165 0.009 0.031 0.177 0.154

“®Means with different superscript within the same column with
the same production stage differ significantly (p <0.05).

USee Table 1.

?Standard errors of the mean (n = 10).

II

11l

Table 8. Comparison of sensory characteristics of thigh meat
and soup betweenWoorimatdag™ (WM) and broiler

(CB)
Breed Color Odor Taste Texture Overall
acceptance
WM 4.96" 5.86° 6.13 5.56 6.00°
CB 5.83% 5.13° 4.83° 5.33 476"
SEM"  0.221 0.204 0.229 0.262 0.241

“®Means with different superscript within the same column with
the same average weight between 2 breeds differ significantly
(» <0.05).

Standard errors of the mean (n = 4)

from commercial South Korean native chicken (SKNC)
and broiler to that from North Korean native chicken
(NKNC), due to the strong dark color of NKNC without
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any difference between SKNC and broilers. However, the
scores of odor, taste, and overall acceptance were signifi-
cantly higher in thigh meat from WM compared to CB.

Based on the results, it can be concluded that thigh
meat from Korean native chicken (Woorimatdag™) has
several unique taste and textural quality characteristics
when compared with commercial broilers, even when
raised under the same environmental conditions. In gen-
eral, the difference in quality attributes between Korean
native chicken and commercial broiler do not change sig-
nificantly at similar live weights at different production
stages.
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