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ABSTRACT 

 
The effect of age and rearing systems on chemical composition, physical 

properties and microstructure of Thai indigenous chicken pectoralis major and biceps femoris 
muscles were studied. Mix-sex Thai indigenous chickens (Kaidang, Gallus domesticus) aged 16, 
18 and 20 weeks were raised under the intensive farming system and extensive farming system. 
For both rearing systems, the decrease in moisture (p<0.05) but increase in protein and fat content 
(p<0.05) of chicken muscles with increasing age were observed. The significant increase in ash 
content with the age was found only in biceps femoris muscle (p<0.05). Rearing chicken with 
intensive system affected more fat content (p<0.05) in muscles than rearing with extensive 
system. There was no significant difference among ages and rearing systems in total collagen and 
soluble collagen of both muscles (p≥0.05). No significant difference by age was observed in L*, 
a* and b* values of pectoralis major muscle (p≥0.05). Thai indigenous chicken pectoralis major 
muscle reared in the intensive farming system had lower L* and b* values than the extensive 
farming system (p<0.05). The shear values of the indigenous chicken pectoralis major muscle, 
both raw and cooked, were significantly increased with increasing age of chicken in both rearing 
systems (p<0.05). Thai indigenous chicken pectoralis major muscle aged 18 weeks had the 
highest shear force value. For biceps femoris muscle, the increase in shear force value with the 
increasing age (p<0.05) was found only in cooked muscle. However, there was non significant 
difference in shear force value of raw biceps femoris muscle among ages (p≥0.05). Cooking 
losses of Thai indigenous chicken pectoralis major and biceps femoris muscles were not 
significantly influenced by age or rearing system. The fiber diameter and sarcomere length of Thai 
indigenous chicken muscles were significantly different among ages (p<0.01). There was no 
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difference between the rearing system in the fiber diameter and sarcomere length of chicken 
muscles. 

Chemical and physical properties of Thai indigenous chicken, spent hen and 
broiler pectoralis major and biceps femoris muscles were investigated before and after heating in 
mixed herbs acidified soup (Tom Yum). Raw muscles of Thai indigenous chicken contained 
higher protein and fat but lower in ash content, compared to spent hen and broiler muscles 
(p<0.05). Pectoralis major muscle of spent hen and Thai indigenous chicken were not significant 
difference in total collagen and cooking loss and both chickens had higher value as compared to 
broiler muscle (p<0.05). Spent hen biceps femoris muscle had significantly higher total collagen 
content but less soluble collagen among the breeds (p<0.05). The indigenous chicken and spent 
hen biceps femoris muscles exhibited the higher shear force value with the higher cooking loss 
than those of broiler muscles (p<0.05). Heating under Tom Yum soup (pH 2.8, 95ºC) decreased 
the collagen content and increased soluble collagen of chicken muscles leading to decrease shear 
value of chicken muscles especially in spent hen muscles. L*, a*, b* values of all breeds chicken 
muscles were increased after cooking. After thermal process in Tom Yum soup at 116ºC and 
121ºC to an F0 value of 6.0, there were no significant differences between treatments for shear 
values, total collagen and sensory characteristics of spent hen muscles (p≥0.05). However, 
process at lower temperature increased more soluble collagen (p<0.05).  

Changes in physical and chemical properties of thermal processed spent hen 
muscles in Tom Yum soup were studied for 6 months storage at room temperature (25-30ºC). 
Total collagen of  processed spent hen pectoralis  major and biceps femoris muscles in Tom Yum 
soup decreased within the first 0.5 months of storage (p<0.05). Thereafter, increase in total 
collagen while decrease in soluble collagen were observed up to 6 months (p<0.05). pH of all 
muscles was in range 4.84-5.37 and 4.99-5.47 for pectoralis major and biceps femoris muscles, 
respectively during storage for 6 months. Weight loss of spent hen muscles increased within the 
first 2 months of storage (p<0.05). After 2 months no change of weight loss was observed up to 6 
months. Fiber diameter increase in the first 1 months and 2 months for pectoralis major  and 
biceps femoris muscles, respectively (p<0.05). Shear force values of spent hen muscles was 
noticeable to increase at 0.5 months and 6 months of storage (p<0.05). All muscles became 
brownish as evidenced by the slightly decrease in L*value (p<0.05) but increase in a*and b*-
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values were observed in both muscles after storage for 6 months (p<0.05). However, no changes 
for all sensory characteristics were observed in both chicken muscles processed in Tom Yum soup 
after storage for 6 months when compared to the first day after process (p≥0.05). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


