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Abstract – The effect of breed on carcass 

characteristics and meat quality in breast and 

drumstick cuts from Mos and Isa Brown genotypes 

after laying period was examined. A total of 

nineteen birds of Mos breed and twenty four of Isa 

Brown slaughtered at 72 weeks were used in this 

trial. Carcass characteristics showed significant 

differences between breeds. Live and carcass weight 

as well as carcass yield were higher in the 

autochthonous breed. The highly valued pieces 

breast and thigh, were also higher in Mos breed. 

Chemical composition displayed different results 

depends on the cut studied. However, only 

drumstick, showed significant differences between 

breeds. Textural parameters were not affected by 

genotype. Meat from both breeds could be 

considered “very tender” presenting shear force 

values below 36.2 N. 
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I. INTRODUCTION 

 

Poultry meat production has been very dynamic 

over the last decades with a continuous increase in 

the world production. The success of poultry 

production has been strongly related to the 

improvements in growth performance, carcass 

yield and composition. Consumers of this type of 

product demand poultry production linked to 

upbringing and natural food, obtained with local 

breeds, because they associate meat from these 

animals with high quality products. 

 

Mos is a native breed of Galicia (NW Spain), 

classified as an autochthonous endangered breed 

[1], and characterized by a great rusticity. This 

breed was very used for a dual purpose of 

production of meat and eggs [2]. Egg industry has 

associated common problems, the abundant 

availability of cull hens, which are considered a 

by-product of this industry. Generally, these hens 

are slaughtered and used in feed production or sold 

for domestic consumption [3]. Meat from cull hens 

is considered by some authors as a good protein 

source [4]. However, little research has been 

aimed on meat quality of hens after laying period. 

This new information could be useful for the 

research community, meat poultry retailers, chefs 

and final consumers. 

 

Therefore, the aim of this study was to evaluate 

the breed of hens after laying period on the main 

attributes of quality, such as carcass and meat 

quality. 

 

II. MATERIALS AND METHODS 

 

II.1. Experimental design and animal management 

 

For this study, a total of 43 hens, 24 of Isa Brown 

and 19 of Mos breed, after laying period were used. 

The hens had access “ad libitum” to a commercial 

feeding and water until the days of slaughter. Hens 

were exposed to natural light as a practiced in 

rural areas of NW Spain (Galicia). Previous to 

slaughtered, animals were weighted (LW) and live 

weight recorded. 

 

The animals were place in crates and transported 

to a slaughter plant. The hens were weighed, hung 

on shackles on a slaughter line, and killed by 

electrical stunning in a water bath. After bleed out, 

the hens were suspended in a warm water bath and 

defeathered. The carcasses were eviscerated on 

line. The carcasses were chilled at 4 ºC for 24 h. 

The day after, the carcasses were weighed (CW) 

and the left side of the carcass was quartered 

according to the World´s Poultry Science 

Association recommendations [5]. The breast 

muscle was dissected from the carcass and 

weighed. The legs were disarticulated at the hip 
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and knee joints and the drumstick and thigh 

portions were weighed. The head, neck and feet 

were also obtained and weighed. Dressing 

percentage (DP) was calculated as DP = CW / LW. 

The pectoralis major and peroneous longus 

muscles were excised from breast and drumstick 

for analysis.  

 

II.2. Analytical methods 

 

To assess the meat quality: pH, colour parameters 

and chemical composition was measured in breast 

(pectoralis major) and drumstick (peroneous 

longus) samples, whereas water holding capacity 

and textural traits was only measured in breast. 

The pH of the samples was measured using a 

digital portable pH-meter equipped with a 

penetration probe. Colour parameters were 

measured using a portable colorimeter to estimate 

meat colour in the CIELAB space: lightness, (L*); 

redness, (a*); yellowness, (b*). The colour was 

measured in three different points of each sample. 

Moisture, protein and ash were quantified 

according to the ISO recommended standards [6-

8]. Intramuscular fat (IMF) was extracted 

according to the AOCS Official Procedure Am 5-

04 [9]. Breast cuts were cooked and water-holding 

capacity (WHC), Warner-Braztler (WB) and TPA 

test were conducted following Pateiro et al. [10].  

  

II.3. Statistical analysis 

 

An analysis of variance (ANOVA) of one way 

using SPSS package (SPSS 19.0, USA) was 

performed for all variables considered in the study 

[11]. The least squares mean (LSM) were 

separated using Duncan's t-test. All statistical test 

of LSM were performed for a significance level P 

< 0.05.  

 

III. RESULTS AND DISCUSSION 

 

III.1. Carcass quality characteristics 

 

Carcass characteristics of Mos and Isa Brown hens 

are shown in Table 1. With the exception of 

carcass reminder, the results of carcass quality 

showed significant (P < 0.01) differences between 

breeds. Unlike other authors, the results of live and 

carcass weight as well as carcass yield were higher 

in the autochthonous breed [12]. These values 

were similar than those found by other authors in 

other native Poland breeds [13]. The carcasses of 

Mos breed were fatter than those obtained for 

commercial breed (3.39 vs. 0.84%). Our values 

were lower than the values found in other native 

breeds [13].  

Table 1 Effect of breed (Mos vs. Isa Brown) on carcass 

characteristics of hens after laying period 

 Mos  
Isa 

Brown 
SEM SIG 

Carcass quality 

Live weight (kg) 2.88 1.64 0.10 *** 

Carcass weight (kg) 2.01 1.02 0.08 *** 

Dressing percentage (%) 69.82 63.00 0.87 *** 

Carcass remainder (%) 30.48 30.82 0.64 n.s. 

Fat of carcass (%) 3.39 0.84 0.45 ** 

Commercial cuts (% respect to carcass) 

Drumstick 11.81 12.33 0.15 n.s. 

Thigh 16.70 16.10 0.15 * 

Wing 9.63 11.32 0.19 *** 

Breast 19.70 15.43 0.41 *** 

Head 3.23 4.64 0.14 *** 

Neck 6.12 7.59 0.16 *** 

Legs 3.30 4.35 0.13 *** 

SEM: Standard error of the mean 

SIG: Significance: *** (P<0.001), ** (P<0.01), * (P<0.05), 

n.s. (not significant) 

 

Regarding commercial cuts, except drumstick, the 

percentages found showed significant (P < 0.05) 

differences between breeds. Higher values were 

obtained in commercial strain than in Mos breed. 

On the contrary, the highly valued pieces breast 

and thigh showed percentages significantly higher 

for Mos breed (19.70 vs. 15.43% and 16.70 vs. 

16.10%; respectively).  

 

III.2. Meat quality 

 

Chemical composition and color parameters of 

meat from hens after laying period are shown in 

Table 2.  

In all cases, the pH values were within an 

acceptable range. Similar values were found by 

other authors in indigenous breeds [12,14]. The 

pH values of breast were lower than values 

obtained for drumstick. This could be due to the 

different activity of each muscle, in this way the 

muscles that had lower pH values could be related 

to the existence of a higher concentration of 

glycogen and less activity in the muscle [15]. This 
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behavior was previously reported by other authors 

in other native Spanish chickens [16]. 

Table 2 Effect of breed (Mos vs. Isa Brown) on meat 

quality of hens after laying period 

 
Mos 

Isa 

Brown 
SEM SIG 

Breast 
pH 5.81 5.88 0.02 n.s. 

Water (%) 72.46 72.81 0.12 n.s.  

IMF (%) 0.29 0.28 0.04 n.s. 

Protein (%) 25.54 26.63 0.12 n.s. 

Ashes (%) 1.35 1.32 0.02 n.s.  

Lightness (L*) 56.52 57.58 0.48 n.s. 

Redness (a*) 0.97 2.41 0.32 * 

Yellowness (b*) 14.74 14.16 0.25 n.s. 

Drumstick  
pH 5.89 6.06 0.02 * 

Water (%) 72.56 74.03 0.24 ** 

IMF (%) 3.81 2.60 0.24 * 

Protein (%) 22.24 22.05 0.14 n.s. 

Ashes (%) 1.27 1.31 0.01 n.s.  

Lightness (L*) 44.15 46.12 0.54 n.s. 

Redness (a*) 10.39 9.38 0.25 * 

Yellowness (b*) 13.13 13.03 0.30 n.s. 

SEM: Standard error of the mean 

SIG: Significance: *** (P<0.001), ** (P<0.01), * (P<0.05), 

n.s. (not significant) 

 

The results from chemical composition showed 

different results based on the cut studied. Breast 

samples did not show significant (P > 0.05) 

differences between breeds. Regarding drumstick, 

only water and IMF showed significant (P < 0.05) 

differences between breeds. Concerning IMF 

content, the lowest values were noticed in breast 

samples. In addition, the values obtained for breast 

and drumstick were lower than those reported for 

other authors in native Spanish breeds [12,14,16]. 

In agreement with previous studies [17], breast 

showed a higher protein content than drumstick. 

Mean protein contents were inside the range 

obtain for breast (21.0-26.2%) and drumstick 

(18.7-22.2%) previously reported by other authors 

in other autochthonous breeds [12,14,16]. The 

contents of water and ashes were similar to the 

values found by other authors [12,14,16].  

 

Color parameters showed that redness was the 

only one that reflected significant (P < 0.05) 

differences between breeds in both cuts (breast 

and drumstick). As expected, the values were 

higher in drumstick (10.39 vs. 9.38 for Mos and 

Isa Brown breeds, respectively) than in breast 

piece (0.97 vs. 2.41 for Mos and Isa Brown breeds, 

respectively). 

 

WHC and textural parameters of meat from of 

hens after laying period are shown in Table 3. 

WHC has a great importance in the final value of 

the meat and in the consumer acceptance. We 

found that breed was not a factor that affected 

cooking losses. Mean values were in the same 

range than the results found in Mos chickens breed 

[12]. 

Table 3 Effect of breed (Mos vs. Isa Brown) on textural 

parameters of hens after laying period 

 
Mos 

Isa 

Brown 
SEM SIG 

WHC  
Cooking loss (%) 12.55 12.84 0.40 n.s. 

Texture parameters     

Firmness (N/s) 5.80 5.80 0.02 n.s. 

Total work (N∙m)1 8.78 7.96 0.76 n.s.  

Shear force (N) 21.10 21.70 0.12 n.s. 

TPA test  
Hardness (N) 63.70 56.70 0.26 n.s. 

Springiness (m)2 0.52 0.52 0.01 n.s.  

Cohesiveness 0.51 0.55 0.01 n.s. 

Gumminess (N) 31.80 30.90 0.12 n.s.  

Chewiness (N∙m)1 1.69 1.69 0.08 n.s. 

SEM: Standard error of the mean; SIG: Significance: n.s. 

(not significant); 1 Results expressed as N∙m × 10-2; 2 Results 

expressed as m × 10-3 

 

Accordingly with other authors, textural 

parameters obtained in WB and TPA were not 

significantly (P > 0.05) affected by genotype [12]. 

The main textural parameters, shear force (21.10 

vs. 21.70 N for Mos and Isa Brown breeds, 

respectively) and hardness (63.70 vs. 56.70 N for 

Mos and Isa Brown breeds, respectively) showed a 

tendered meat in commercial than in native breed. 

In accordance with classification of Lyon et al. 

[18], meat from hens was very tender presenting 

shear force values lower than 36.2 N. These values 

were higher than those obtained in previous 

studies [12,13].  

 

IV. CONCLUSION 

 

The results obtained in terms of carcass and meat 

quality could be interesting for producers from an 

economic perspective. The autochthonous breed 

allow to obtain greater amount of noble pieces 

than commercial strain. 



62
nd 

International Congress of Meat Science and Technology, 14-19
th

 August 2016, Bangkok, Thailand 

 

ACKNOWLEDGEMENTS 

 
Authors are grateful to FEADER 2013/25 (XUGA) for 

the financial support.  

 

REFERENCES 

 
1. Spanish Regulation (2008). Real Decreto 

2129/2008, de 26 de diciembre, por el que se 

establece el Programa Nacional de Conservación, 

Mejora y Fomento de las Razas. In Ministerio de 

Medio Ambiente, Medio Rural y Marino. Boletín 

Oficial del Estado nº23, 27/01/2009 (pp. 9211-

9242), Spain. 

2. Rois, D., Rivero, C. J., Fernández, M. & Rivero, G. 
(2009). Galiña de Mos. In Fernández, M., Gómez, 
M., Delgado, J. V., Adán, S. & Jiménez, M., Guía 
de Campo de las Razas Autóctonas Españolas. 
RAE 235 (pp 638-641). Spain: Sociedad Española 
para los Recursos Genéticos Animales, Ministerio 
de Medio Ambiente y Medio Rural y Marino.  

3. Voller-Reasonover, L., Han, I. Y., Acton, J. C., 

Titus, T. C., Bridges, W. C. & Dawson, P. L. 

(1997). High temperature processing effects on the 

properties of fowl meat gels. Poultry Science 76: 

774-779. 

4. Lee, S. O., Min, J. S., Kim, I. S. & Lee, M. (2003). 

Physical evaluation of popped cereal snacks with 

spent hen meat. Meat Science 64: 383-390. 

5. Jensen, J. (1983). Method of dissection of broiler 

carcasses and description of parts. Cambridge, UK: 

Papworth’s Pendragon Press. 

6. ISO 937 (1978). International standards meat and 

meat products - Determination of nitrogen content. 

International Organization for Standardization, 

Geneva, Switzerland.  

7. ISO 936 (1998). International standards meat and 

meat products - Determination of ash content. 

International Organization for Standardization, 

Geneva, Switzerland. 

8. ISO 1442 (1997). International standards meat and 

meat products - Determination of moisture content. 

International Organization for Standardization, 

Geneva, Switzerland. 

9. AOCS (2005). AOCS Official Procedure Am 5-04. 

Rapid determination of oil/fat utilizing high 

temperature solvent extraction. American Oil 

Chemists Society, Urbana, IL, USA. 

10. Pateiro, M., Lorenzo, J. M., Díaz, S., Gende, J. A., 

Fernández, M., González, J., García, L., Rial, F. J. 

& Franco, D. (2013). Meat quality of veal: 

discriminatory ability of weaning status. Spanish 

Journal of Agricultural Research 11: 1044-1056. 

11. IBM Corp. (2010). IBM SPSS statistics for 

Windows, version 19.0. New York, USA. 

12. Franco, D., Rois, D., Vázquez, J. A., Purriños, L., 

González, R. & Lorenzo, J. M. (2012). Breed 

effect between Mos rooster (Galician indigenous 

breed) and Sasso T-44 line and finishing feed 

effect of commercial fodder or corn. Poultry 

Science 91: 487-498. 

13. Puchała, M., Krawczyk, J., Sokołowicz, Z. & 

Utnik-Banaś, K. (2015). Effect of breed and 

production system on physicochemical 

characteristics of meat from multi-purpose hens. 

Annals of Animal Science 15: 247-261. 

14. Jaturasitha, S., Srikanchai, T., Kreuzer, M. & 

Wicke, M. (2008). Differences in carcass and 

meat characteristics between chicken indigenous 

to Northern Thailand (Black-Boned and Thai 

Native) and imported extensive breeds (Bresse 

and Rhode Island Red). Poultry Science 87: 160-

169. 

15. Lorenzo, J. M., Pateiro, M. & Franco, D. (2013). 

Influence of muscle type on physicochemical and 

sensory properties of foal meat. Meat Science 94: 

77-83. 

16. Miguel, J. A., Ciria, J., Asenjo, B. & Calvo, J. L. 

(2008). Effect of caponisation on growth and on 

carcass and meat characteristics in Castellana 

Negra native Spanish chickens. Animal 2: 305-

311. 

17. Wattanachant, S., Benjakul, S. & Ledward, D. A. 

(2004). Composition, color, and texture of Thai 

Indigenous and broiler chicken muscles. Poultry 

Science 83: 123-128. 

18. Lyon, B. G. & Lyon, C. E. (1991). Shear values 

ranges by Instron Warner-Bratzler and single 

blade Allo-Kramer devices that correspond to 

sensory tenderness. Poultry Science 70: 188-191. 

 


