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Summary 
 

It was investigated the influence of different thermal treatments on tenderness and 
losses, as main quality traits of chicken meat. The samples comprising chicken breast meat 
were cooked in hot air ovens and hot air-steam mixture at 120, 150 and 180oC, for 5, 10 and 
15 minutes. The losses were assessed by weighing the samples before and after the 
thermal processing, as for tenderness, a shear forces measurement device was used, 
especially designed for texture analysis. In order to obtain the most tender chicken breast 
meat, the air-steam mixture of thermal processing is the best combination. The time and 
temperature of thermal process showed similar effect on losses and tenderness. Hence, 
short cooking time (5 minutes) and temperatures of 120-150oC determined lower losses and 
best value of tenderness. The statistical correlations between tenderness and losses 
indicated that losses correlated very well with the time-temperature couple of data, but not 
the same can be told for tenderness, which is not correlated with none of these parameters.  
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The main sensory trait of meat, along with juiciness, flavor and color is 
tenderness. These parameters can be influenced by processing techniques mainly. 
Oven cooking is widely used in commercially processed poultry meats, particularly 
in the foodservice systems. The air forced convection method is the most 
representative cooking system, and it results in desirable foods quality traits. Air 
convection is frequently mixed with steam injection in the oven chamber in order to 
determine an improvement of meat tenderness and also to reduce cooking losses.  

In order to measure the transformations during cooking, a wide range of 
analytical methods have to be performed, including microstructure and texture 
analysis. It is widely known that tenderness of meat is the most important sensory 
trait. The improvement of this trait is usually caused by changes performed in the 
structure of connective tissues, solubilized by heat, while the heat induced 
denaturation of myofibrillar proteins usually cases a toughening of the meat.  

The objective of this study was to evaluate the influence on thermal 
processes on tenderness and losses of chicken breast meat. In order to achieve 
this purpose, a series of samples were selected, these cooked in an oven with air 
and a mixture of air and steam, at three temperatures 120, 150 and 180oC, for 5, 
10 and 15 minutes. The weight losses were considered cooking losses, while the 
variation of tenderness was analyzed by textural measurements.  
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Materials and methods 
 

A series of samples comprising chicken breast meat were obtained 
immediately after slaughter and weighed individually. These samples were 
subjected to cooking in an oven with air and a mixture of air and steam, at three 
temperatures 120, 150 and 180oC, for 5, 10 and 15 minutes. Each value of 
temperature was combined with each value of time, in minutes.  

After cooking, all the samples were drained from any liquid excess and 
weighed individually, to determine the losses. These were expressed as g.100 g, 
the difference between the weight value before and the weight value for after 
cooking procedure being considered as loss. After obtaining a series of values, the 
average value was calculated.  

Considering the meat tenderness, this was evaluated by shear force, using 
a texture analysis device. The blade of the device is used to shear the samples 
across the muscle fibers, after the sample touches the room temperature.  

 
Results and discussions 

 
The highest cooking losses were observed in samples cooked at 180oC for 

15 min. The air-steam method increased the cooking loss at 120, 150 and 180oC 
for 10 and 15 min. Cooking losses are logically correlated with the cooking method 
and the time-temperature relation. 

 
Table 1 

The average values for cooking losses (g/100 g product) of chicken meat 
after different thermal treatments 

Temperature 
(oC) Time (min.) Meat cooked in hot air 

oven (g/100 g) 
Meat cooked in hot air-steam 

mixture (g/100 g) 

120 5 14.75 14.82 

120 5 20.14 21.01 
120 5 17.82 18.46 
150 10 18.98 19.04 

150 10 24.37 25.49 

150 10 25.65 26.74 

180 15 24.12 25.23 

180 15 27.51 28.47 

180 15 35.83 36.99 

 
The information of the shear force evaluation and the standard error 

showed that that the air-steam mixture reduced shear force, and better tenderness 
was obtained. 
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Table 2 
The average values for shear force (g/100 g product) of chicken meat after 

different thermal treatments 
Temperature 

(oC) Time (min.) Meat cooked in hot air 
oven (g) 

Meat cooked in hot air-steam 
mixture (g) 

120 5 2956 2865 

120 5 4587 3506 

120 5 4341 3489 

150 10 3987 3102 

150 10 5634 4412 

150 10 6894 6175 

180 15 4965 3659 

180 15 5746 4853 

180 15 7128 7128 

 
The relationships among the cooking loss, the shear force, the heat 

treatment time and temperature were evaluated by Pearson correlation coefficient. 
Water evaporation and melted fats escaping from meat sample reduced the meat 
tenderness, hence possibly reducing the consumers’ acceptability. Moreover, the 
cooking loss results significantly correlated with the cooking time and cooking 
temperature.  

 
Conclusions 

 
The statistically interpretation conduct to following conclusions: 
The cooking time and temperature resulted in similar effect, both on 

cooking loss and shear force. 
The cooking loss significantly correlated with the cooking time-temperature 

relation, the shear force obtained for assessing the tenderness of meat having a 
very different tendency.  

The best cooking conditions for chicken breast meat were found to be short 
cooking times (5 min) and temperatures of 120–150 oC that led to low cooking 
losses and tender meat. 
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