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Abstract

The effect of age and rearing system on chemical composition, physical and
chemical properties, and microstructure of Thai indigenous pectoralis muscle were
studied comparatively to broiler pectoralis muscle. Five hundreds and sixty of Thai
indigenous chickens (Gai Dang, Gallus domesticus) were reared under intensive and
extensive systems and randomly sampled for analyses every 2 weeks starting from age
of 6 to 24 weeks. Three hundreds of female broiler (Cobb 500) were reared under
intensive system and randomly sampled for examination every 2 weeks from age 2 to 12
weeks. It was found that live weight, carcass weight and breast weights of indigenous
chickens were not influenced by the rearing system (P>0.05). However, rearing under
the intensive system resulted in higher percentage of breast muscle when the age of
chickens were higher than 14 weeks (P<0.01). After 20 weeks of age, the carcass weight
of indigenous chicken was stable, especially those reared under extensive system (P>
0.05). Live weight of broiler increased rapidly and was higher than that of indigenous
chicken when compared at the same age (P<0.001). However, if compared at the same
level of live weight, there was not significant difference in carcass weight between both
breeds. There was not significant difference in pHas of chicken muscle obtained from
different rearing system and age. The indigenous chicken muscle had pHy4 in the range
of 5.7 — 5.9 which was higher than that of broiler muscle (5.5 — 5.7). Rearing system did
not affect the proximate composition of indigenous chicken muscle. Moisture content of
the indigenous chicken muscle decreased from 77.8% to 71.6% (P<0.01) whereas
protein and fat contents increased from 21.5 to 24.0% and 1.35 to 3.9%, respectively,
when chicken age increased up to 22 weeks (P<0.01). The indigenous chicken muscle
had higher protein and lower fat content compared to the broiler muscle at all age levels.
Moisture and protein content of broiler muscle decreased but fat content increased when
the chicken age increased after 6 weeks. Total collagen content was not different among
chickens with different ages and between both rearing systems (P>0.05). As chicken age
increased, the soluble collagen was decreased (P<0.01). Thai indigenous chicken
muscle contained higher total collagen at all ages but less soluble collagen than that of
the broiler at the age lower than 8 weeks. Rearing system influenced protein
composition and development of muscle proteins during growth of indigenous chicken.
Rearing under intensive system provided chicken muscle with higher myofibrillar
protein but lower stromal and alkali-soluble protein compared to those from extensive
system (P<0.01). As chicken age increased, the increments of sarcoplasmic, stromal and
alkali-soluble protein in muscle were obtained (P<0.05). SDS-PAGE of chicken muscle
showed the increased intensity of myosin band up to 14 weeks of chicken age and more



density was obtained from chicken muscle reared under intensive system. Troponin C
was found to develop in younger muscle for chicken reared under intensive system.
Broiler chicken muscle contained higher myofibrillar protein (P<0.01) and more
intensity of myosin band at the age up to 4 weeks as compared to indigenous chicken
muscle. At the same age level, broiler had less band intensity of a-actinin and Troponin
C than that of the indigenous muscle.

Color profile (L*, a* and b*) of breast muscle from two rearing systems did not
show any significant difference (P>0.05). However, the chicken with the higher age
had the decreased b* value of breast muscle (P<0.05). Inversely, the breast muscle skin
color L*, a* and b* were significantly increased. Higher color profiles of breast muscle
skin were obtained from chicken reared under intensive systems (P>0.05).
Nevertheless, broiler muscle skin possessed higher a* and b* values than those of the
indigenous chicken (P<0.001). Rearing under intensive system resulted in lower shear
force value of raw and cooked indigenous chicken muscles (P<0.01). Shear force value
of indigenous chicken muscle was increased when the chicken age increased up to 18
weeks (P<0.01). Shear force value of broiler muscie was increased up to 6 weeks of age
and was lower compared to those of the indigenous chicken muscles (P<0.01). Cooking
loss of chicken muscle increased according to the age of chicken up to 14 weeks (P
<0.01) and was not significantly different between both rearing systems. Thermal
denaturation of chicken muscle proteins was investigated by using a differential
scanning calorimeter. The results showed no significant difference in transformation
temperature and enthalpy of denaturation of chicken muscles.nbtained from both rearing
systems. Transformation temperature of endothermic peak referred to myofibrillar
proteins was decreased as the chicken age increased (P<0.05). Broiler muscle had
higher transformation temperature of all endothermic peaks compared to those of
indigenous muscle except the peak referred to myosin was lower after 6 weeks of age (P
<0.05). No significant difference between both rearing systems was performed on fiber
diameter and sarcomere length of indigenous chicken muscle (P>0.05). However,
chicken muscle reared under extensive system had more thickness of perimysium (P
<0.05). Fiber diameter, sarcomere length and perimysium thickness of chicken muscle
increased with the chicken age (P<0.01). At the same level of age, broiler muscle had
larger fiber diameter and thicker perimysium than the indigenous chicken muscle (P
<0.01). The arrangements of fiber diameter and structure of sarcomere during growth of
chicken muscle were elucidated by scanning electron microscope.

The results of study revealed that rearing under intensive system provided
chicken with high percentage of breast muscle, which was more tender and higher
quality of muscle protein than muscle obtained from extensive system. The appropriate
age of indigenous chicken to obtain economical live weight and high meat quality was
in the range of 16 — 18 weeks of age. Broiler chicken performed higher properties of
muscle protein than indigenous chicken and its muscle should be consumed or utilized
at the age between 4 and 6 weeks.



