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A comparative study of characteristics, chemical composition and sensory qualities
of hybrid native chickens, commercial broilers and laying male chicks

Kanok-Orn Intarapichet, Wisitporn Suksombut and Manote Sutheerawathananond

Abstract

Fifteen each of 4-breed cross, 5-breed cross and broilers weight 1.3, 1.5 and 1.8 Kg, both male and
female and laying male chicks weight 0.9 kg were randomly obtained from commercial farms. The chickens
were slaughtered, kept over night in cold room, and finally broken down into different cuts. pHs before and
after 24-hr aging, drip loss, thawing loss and cooking loss due to moist heat cooking and dry heat cooking
were determined. Texture analyzer with Volodkevitch Bite Jaws and Warner Bratzler Blade probes were used
to measured compressive and shear forces, respectively. Colorimeter in Hunter system was used to
measured color of meat. Sensory evaluations were performed by 10 trained panelists. Color, appearance
and odor of fresh meat were evaluated using quality scoring procedure. Texture, color and flavor
characteristics of cooked meat were evaluated using quantitative descriptive analysis procedure. Proximate
compositions were determined. Fatty acids and cholesterol contents were analyzed using gas
chromatography. Collagen contents were determined using colorimetric method.

Carcass percentages of both hybrid chickens were higher than those of broilers. Female chickens
had higher carcass percentages than male chickens. Heavier chickens also had higher carcass percentages.
Total meat percentages of broilers were higher than those of both hybrids and heavier chickens also had
higher percentages. Laying male chicks (LMC) had lower percentages of carcass and meat than those of the
broilers.

Color by colorimeter of breasts of hybrid chickens was slightly lighter than those of broilers which
was slightly pink. Thighs of the 4-breed cross were darker than those of the 5-breed cross and broilers. But
skins of broilers were darker than those of hybrids. For texture measurement, thigh meat was less tender
than breast. Breast and thigh of broilers had less compressive and shear forces than those of hybrids. In
general, male chicken meat was less tender than female meat. Tenderness of cooked meat increased and
forces measured were in the same trends as fresh chicken meat although forces of dry cooked meat were
slightly higher than those of moist cooked meat. However, forces of 5-breed cross meat were similar to those
of broilers which were less than those of 4-breed cross chickens.

For color and texture of laying male chicks (LMC), their breasts were darker red than those of
broilers and hybrids. But redness of skin was similar to that of broiler which was redder than that of hybrids.
LMC skin was lighter and more yellow than those of broilers and hybrid chickens, but the meat was darker.
Forces of LMC meat were higher than those of broilers and hybrids. Similar to other group of chickens,
forces of cooked meats decreased and dry cooked meats were less tender than moist cooked meats.

For water holding capacity, both hybrid meats had similar pHs which were lower than those of
broilers. pHs of the cuts ranging from low to high were breasts, drumsticks and thighs. Meats of hybrids had
higher drip loss and thawing loss than those of broilers. For all breeds, breasts showed higher weight losses
than thighs. Dry heat cooking provided higher cooking loss than moist heat cooking. Meats of smaller
chickens produced higher cooking loss. However, meats of the 5-breed chickens had similar cooking loss to

those of the broilers.
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For sensory characteristics of fresh chicken meat in general, broilers had slightly darker meat and
skin than the hybrids. Visual appearance and odor of meat and skin were similar among chicken breeds. For
texture characteristics of cooked meat, juiciness of breasts of all chicken breeds was not different, but thighs
of the broilers were juicier. Fragmentation of breasts of all breeds was not different, but thighs of the hybrids
showed more difficulty to be fragmented. Cohesiveness of broiler breasts was stronger than those of hybrids,
but thighs of the hybrids showed better cohesiveness. Breasts of hybrids were slightly tender than those of
broilers, but thighs were much less tender, specially thighs of the 4-breed cross. Breast meats produced
higher powdery residue sensation than thighs. Broiler breasts also showed this attribute higher than hybrid
breasts. Thigh meat gave very high perception of connective tissue particularly thighs of hybrids were much
higher than those of the broilers. Connective tissue was higher in male meat than female meat. Thigh meats
of all breeds were oilier. Obviously thighs of broilers were much oilier than those of hybrids. In general,
texture characteristics of all chicken meat were not different among sex and weight of chickens except for
male chickens gave higher sensation of connective tissue than female.

For cooked chicken meat, color of thighs of broilers were darker than those of hybrids and much
darker for dry heat cooking. In general, thighs had strong chicken meat flavor and chicken fat flavor than
breasts. However, these flavors were stronger in the thighs. There was no difference in sweet, brothy, and
cardboardy flavor among breeds. Thighs had slightly stronger intensity than breasts except of cardboardy
which was higher in breasts. Umami flavor (delicious) of meats of all breeds was in medium range with thighs
having higher intensity. Odor and flavor acceptance of meats of all breeds was in medium range as well. In
general, differences of odors and flavors were not found among breed, sex and weight of chickens.

For water holding capacity and sensory characteristics of laying male chicks (LMC), pHs of their
meat were slightly higher than those of broilers and hybrids. Drip loss, thawing loss and cooking loss were
higher than those of broilers and hybrids. Skin color was similar to that of the hybrids. Color of breasts and
thighs was similar to those of broilers and hybrids. For texture of cooked meats, LMC breasts were less juicy
than broiler and hybrid breasts. But juiciness of thighs was similar to that of hybrids. Fragmentation of breasts
were more difficult than those of broilers and hybrids, but of the thighs were similar to that of hybrid which
were more difficult to be fragmented than broiler thighs. LMC breasts and thighs had similar cohesiveness to
those of the hybrids. Color of cooked meats were in the same range of broiler meats and more intense than
hybrid meats. All flavor characteristics and acceptance of cooked meats of LMC were similar to those of
broilers and hybrids.

For proximate compositions, moisture contents of meats of all breeds were not different, but hybrid
skin had higher percentages than broilers. Ash contents of the 4-breed cross were higher than those of the
5-breed cross and broilers. Fat contents of all chicken breeds were similar except for broiler skin had twice
as much of the hybrids. Thighs also had twice as much of breasts. Both meat and skin of hybrids contained
higher protein contents than those of broilers. Fatty acids having C14 to C22 were found in meats of all
chicken breeds. For saturated fatty acids, the highest presence was C16:0 and the next highest amount was
C18:0. Unsaturated fatty acids ranging from high to low were C18:1n9, C18:2n6, C16:1 and C18:3n3. Odd
number carbon fatty acids found in small amount in some samples were C15:0 and C17:0. EPA (C20:5n3)
and DHA (C22:6n3) omega-fatty acids were found in all chicken breeds, having DHA in higher amount.
Cholesterol content was higher in both breasts and thighs of broilers than in the hybrids meats, but the

content was higher in hybrid skins. All hybrid meats had much higher collagen contents than broiler meats.
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Thigh meats of all breeds had twice as much of collagen contents than breasts. Male chickens had higher
collagen than female.

For chemical contents of laying male chicks (LMC), moisture contents of their breasts, thighs and
skins were higher than those of broilers and hybrid chickens. LMC breasts and thighs contained higher ash
contents than those of broilers and hybrid chickens but similar amount in skins. Fat contents of LMC breasts
and skins were lower but higher in thigh meats. Protein contents of LMC breasts and thighs were similar to
those of broilers and hybrid chickens but higher in skins. Fatty acid patterns and percentages, and
cholesterol contents of LMC were similar to those of broilers. But LMC skins contained higher cholesterol
than those of the other chicken breeds. LMC breasts contained similar amount of collagen to those of

broilers. But LMC thighs were similar to those of hybrid chickens.
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Thigh meats of all breeds had twice as much of collagen contents than breasts. Male chickens had higher
collagen than female.

For chemical contents of laying male chicks (LMC), moisture contents of their breasts, thighs and
skins were higher than those of broilers and hybrid chickens. LMC breasts and thighs contained higher ash
contents than those of broilers and hybrid chickens but similar amount in skins. Fat contents of LMC breasts
and skins were lower but higher in thigh meats. Protein contents of LMC breasts and thighs were similar to
those of broilers and hybrid chickens but higher in skins. Fatty acid patterns and percentages, and
cholesterol contents of LMC were similar to those of broilers. But LMC skins contained higher cholesterol
than those of the other chicken breeds. LMC breasts contained similar amount of collagen to those of

broilers. But LMC thighs were similar to those of hybrid chickens.
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