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Summary

Slaughter results and meat quality were evaluated in 768 broilers according to 
genotype (standard breast yield vs. high breast yield), gender, and feeding systems 
(ad libitum vs. feed restriction from 13 to 21 d of age). Standard-yield chickens had 
higher carcass weights (2358 g vs. 2319 g; P < 0.001) and hind legs proportion (31.1% 
vs. 30.6%; P < 0.01), and lower dressing out percentage (73.6% vs. 74.0%; P < 0.01) 
compared to high-yield birds, besides lower meat L* index (45.3 vs. 46.2; P < 0.05), 
higher fi nal pH (5.89 vs. 5.85; P < 0.05) and thawing losses (10.5% vs. 9.43%; P < 0.05). 
Males showed higher carcass weight (+24%), dressing percentage (+0.7%), and hind 
leg yield (+4%) (P < 0.001) than females. Restricted birds had lower carcass weight 
(–2%; P < 0.001) and dressing percentage (-0.3%) (P < 0.05) than those always fed ad 
libitum. As what concerns meat quality, gender and feeding system aff ected only meat 
fi nal pH, lower in ad libitum group than in restricted one and in females than males. 
In conclusions, slaughter results and carcass traits changed especially with genotype 
and gender, coherently with slaughter weight whereas meat quality was mostly 
aff ected by genotype.
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Introduction
Poultry production uses fast-growing genotypes, which assure 

profi table performance and constant carcass traits and meat qual-
ity (Petracci et al. 2014). However, selection for growth rates has 
brought about changes in meat quality until the occurrence of 
severe myopathies, which in turn could aff ect the rheological and 
nutritional traits of poultry meat, besides its potential for pro-
cessing (Petracci et al. 2014; Kuttappan et al., 2016). Moreover, 
genetic selection has increased susceptibility of broiler chickens 
to health and welfare problems (e.g. sudden death syndrome, leg 
abnormality). Feed restriction may control growth and health, 
but it may aff ect carcass and meat quality (Sahraei, 2012; Butzen 
et al., 2013). Accordingly, the present study aimed at evaluating 
slaughter results and meat quality of broiler chickens diff ering 
for genotype (standard vs. high breast yield), gender, and feed-
ing systems (ad libitum vs. feed restriction).

Materials and methods
A total of 768 chickens were housed at the poultry house 

of the University of Padova in 32 pens (2.2 m2) (28 chicks per 
pen), randomly allocated to 8 experimental groups, i.e. 2 geno-
types x 2 genders x 2 feeding systems (ad libitum vs. restricted), 
and controlled until slaughtering (46 d of age). Half pens were 
always fed ad libitum, the remaining half was restricted from 
13 to 21 d of age. Th e restricted birds received the 80% of the 
quantity consumed by the birds fed ad libitum on the previous 
day. Trocino et al. (2015) give further details on housing and in 
vivo recordings.

All birds were slaughtered in a commercial slaughterhouse, 
aft er about 7 h of feed withdrawal and 4 h of drinking withdrawal. 
Eviscerated carcasses without feathers, head, neck, abdominal 
fat, and feet were individually weighed aft er 2 h of refrigeration 
at 2°C to measure slaughter dressing percentage. A total of 128 
carcasses (4 per pen) were selected on the basis of the slaugh-
ter live weight to be representative within a pen and stored at 
2°C before carcass and meat quality analyses. Forty-eight hours 
aft er slaughter, carcasses were dissected into main cuts (breast, 
wings, thighs, and drumstick); meat and bones were separated 
from drumstick; Pectoralis major muscles were separated from 
the breasts (World’s Poultry Science Association, 1984; Petracci 
and Baéza, 2011). On the ventral side of P. major, pH was meas-
ured with a pH meter (Basic 20, Crison Instruments Sa, Carpi, 
Italy) and a specifi c electrode (cat. 5232, Crison Instruments Sa); 
L*a*b* color indexes were measured using a Minolta CM-508 C 
spectrophotometer (Minolta Corp., Ramsey, NJ, USA) (Petracci 
and Baéza, 2011). Th ereaft er, one meat portion (8 cm × 4 cm × 3 
cm) was cut off  from the cranial side of P. major, parallel to muscle 
fi bers directions, and stocked under vacuum in plastic bags at 
-18°C until measuring thawing and cooking losses (Petracci and 
Baéza, 2011). Aft er thawing, the meat portion was cooked in a 
plastic bag in water bath for 45 min, until an internal tempera-
ture of 80°C. Aft er a 40-min cooling, a meat portion (4 cm × 2 
cm × 1 cm) was separated and used to measure the maximum 
shear force using a LS5 dynamometer (Lloyd Instruments Ltd, 
Bognor Regis, UK) and Allo-Kramer (10 blades) probe (load cell: 
500 kg; distance between the blades: 5 mm; thickness: 2 mm; 
cutting speed: 250 mm/min) (Mudalal et al., 2014).

Statistical analysis
Individual data of slaughter results, carcass traits, and meat 

quality were analyzed by ANOVA with the following model:
Yijklm= μ + Fi + Gj + Sk + (FG)ij + (FS)ik + (GS)jk + 
(FGS)ijk + Pijkl + eijklm
where μ is the overall mean; Fi is the eff ect of the feeding 

system; Gj is the eff ect of genotype; Sk is the eff ect of gender (sex); 
(FG)ij is the eff ect of interaction between the feeding system 
and the genotype; (FS)ik is the eff ect of interaction between the 
feeding system and the gender; (GS)jk is the eff ect of  interac-
tion between the genotype and the gender; (FGS)ijk is the eff ect 
of interaction between the feeding system, the genotype and the 
gender; Pijkl is the random eff ect of the pen; eijklm is the experi-
mental error. Th ree levels of signifi cance for P value were con-
sidered in this study P<0.001, P<0.05 and P<0.10.

Results and discussion
Both genotypes tested in our trial fully expressed their growth 

potential. Nevertheless, at slaughter, the chickens of the stand-
ard genotype were heavier (P < 0.001) and had higher carcass 
weights (P < 0.001), but lower dressing out percentage (P < 0.01) 
compared to high-yield chickens (Table 1). Similarly, Petracci 
et al. (2013) observed that standard-yield chickens reached ear-
lier the slaughter weight (4.2 kg) compared to high-yield chick-
ens (53 d vs. 55 d of age). In our conditions, breast yield did not 
vary with the genotype. Diff erently, Petracci et al. (2013) found 
a lower breast rate in standard chickens compared to high-yield 
chickens at the same slaughter weight (4.2 kg). Moreover, in our 
trial, the heavier carcasses of the standard genotype showed a 
higher development of thighs compared to the high-breast-yield 
genotype (P < 0.01). Th e eff ect of genotype on meat quality was 
expressed in terms of lower L* index (P < 0.05), higher fi nal pH 
(P < 0.05) and thawing losses (P < 0.05) of P. major in stand-
ard-yield chickens compared to high-yield ones (Table 2). Th e 
higher fi nal meat pH explains the lower breast lightness index of 
standard-yield chickens compared to high-yield ones, due to the 
negative correlation between the two traits (Debut et al., 2003). 
Indeed, meat quality is expected to largely vary among genotypes 
with large genetic diff erences and diff erent growth rates (Berri 
et al., 2005; Sirri et al., 2011), but even two genotypes belonging 
to the same commercial brand may show some diff erences. In 
fact, Petracci et al. (2013) found lower meat pH and lower drip 
losses in standard chickens compared to high-yield chickens. 

As expected, males showed higher fi nal live weight, carcass 
weight and dressing percentage compared to females (P < 0.001) 
(Table 1). Males also showed a higher yield in both thighs 
and drumsticks, which resulted in a higher yield in hind legs 
(P < 0.001) (Table 1), as reported also by Abdullah et al. (2010). 
Meat quality did not diff er to an appreciable extent according 
to gender: pH of P. major was lower in females than in males 
(-0.7%; P < 0.01) (Table 2), as previously found by other authors 
(López et al., 2011; Brewer et al., 2012; Schneider et al., 2012). 
Lightness and red indexes and water holding capacity were 
similar; whereas we measured a higher yellow index in females 
than in males (+6%; P < 0.05) (Table 2), as previously reported 
by Schneider et al. (2012).
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Th e feeding system aff ected growth rate of chickens during 
the trial. Restricted birds showed compensatory growth during 
re-feeding (Trocino et al., 2015), but the re-alimentation period 
was not so long to permit a full recovery of the fi nal live weight, 
that was lower in restricted birds than in those always fed ad 
libitum (Table 1). Th e former birds also showed lower dressing 
percentage (P < 0.05), breast yield (P < 0.10), and thighs yield 
(P < 0.05) than the latter ones (Table 1), as reported by other au-
thors (Zhan et al., 2007; Butzen et al., 2013). As what concerns 
meat quality, the feeding system only aff ected fi nal pH, lower in 
the P. major of the chickens fed ad libitum compared to those 
submitted to feed restriction (Table 2). We could hypothesize 
that chickens fed ad libitum stored more glycogen than restricted 
ones and, therefore, more lactic acid was available in meat aft er 
24 h (Alnahhas et al., 2014). Among other authors, Butzen et al. 
(2013) did not detect any signifi cant eff ect of early feed restric-
tion on thawing and cooking losses or shear force, like in our 
study; also Ponte et al. (2008) did not fi nd signifi cant eff ects on 
fi nal meat pH of chickens even when restricted until slaughter.

In conclusions, slaughter results and carcass traits changed 
with genotype, gender, and feeding systems, coherently with dif-
ferences in slaughter weight, whereas meat quality was mostly 
aff ected by genotype.

References
Alnahhas N., Berri C., Boulay M., Baéza E., Jégo Y., Baumard Y., 

Chabault M., Le Bihan-Duval E. (2014). Selecting broiler chick-
ens for ultimate pH of breast muscle: Analysis of divergent 
selection experiment and phenotypic consequences on meat 
quality, growth, and body composition traits. J. Anim. Sci. 92: 
3816-3824.

Abdullah A. Y., Al-beitawi N. A., Rjoup M. M. S., Qudsieh R. I., 
Ishmais M. A. A. (2010). Growth performance, carcass and meat 
quality characteristics of diff erent commercial crosses of broiler 
strains of chicken J. Poult. Sci. 47:13.21.

Berri C., Le Bihan-Duva E., Baéza E., Chartrin P., Picgirard L., 
Jehl N., Quentin M., Picard M., Duclos M. J. (2005). Further 
processing characteristics of breast and leg meat from fast- , 
medium- and slow-growing commercial chickens. Anim. Res. 
54:123–134.

Brewer V. B., Kuttappan V., Emmert J. L., Meullenet J. F. C., Owens 
C. M. (2012). Big-bird programs: Eff ect of strain, sex, and 
debone time on meat quality of broilers. Poult. Sci. 91:248–254.

Butzen F. M., Ribeiro A. M. L., Vieira M. M., Kessler A. M., Dadalt 
J. C., Della M. P. (2013). Early feed restriction in broilers. 
I-Performance, body fraction weights, and meat quality. J. Appl. 
Poult. Res. 22:251–259.

Debut M., Berri C., Baéza E., Sellier N., Arnould C., Guémené D., 
Jehl N., Boutten B., Jego Y., Beaumont C., Le Bihan-Duval E. 
(2003). Variation of chicken technological meat quality in rela-
tion to genotype and preslaughter stress conditions. Poult. Sci. 
82:1829–1838.

Kuttappan V. A., Hargis B. M., Owens C. M. (2016). White striping 
and woody breast myopathies in the modern poultry industry : 
a review. Poult. Sci. 95:2724–2733.

López K. P., Schilling M. W., Corzo A. (2011). Broiler genetic strain 
and sex eff ects on meat characteristics. Poult. Sci. 90:1105–1111.

Mudalal S., Lorenzi M., Soglia F., Cavani C., Petracci M. (2014). 
Implications of white striping and wooden breast abnormalities 
on quality traits of raw and marinated chicken meat. Animal 
9:728–734.

Petracci M., Baéza E. (2011). Harmonization of methodologies for 
the assessment of poultry meat quality features. Worlds. Poult. 
Sci. J. 67:137–151.

Ponte P. I. P., Prates J. M., Crespo J. P., Crespo D. G., Mourão J. 
L., Alves S. P., Bessa R. J. B., Chaveiro-Soares M., Gama L. T., 
Ferreira L. M., Fontes C. M. G. (2008). Restricting the intake 
of a cereal-based feed in free-range-pastured poultry: eff ects on 
performance and meat quality. Poult. Sci. 87:2032–2042.

Sahraei M. (2012). Feed restriction in broiler chickens production : 
A Review. Glob. Vet. 8:449–458.

Schneider B. L., Renema R., Betti M., Carney V. L., Zuidhof M. J. 
(2012). Eff ect of holding temperature, shackling, sex, and age on 
broiler breast meat quality. Poult. Sci. 91:468–477.

Sirri F., Castellini C., Bianchi M., Petracci M., Meluzzi A., 
Franchini A. (2011). Eff ect of fast-, medium- and slow-growing 
strains on meat quality of chickens reared under the organic 
farming method. Animal 5:312–319.

Trocino A., Piccirillo A., Birolo M., Radaelli G., Bertotto D., Filiou 
E., Petracci M., Xiccato G. (2015). Eff ect of genotype, gender 
and feed restriction on growth, meat quality and the occurrence 
of white striping and wooden breast in broiler chickens. Poult. 
Sci. 94:2996–3004.

World’s Poultry Science Association. Working group no. 5 (1984). 
Method of dissection of broiler carcases and description of 
parts (ed. J Fris Jensen), Frederiksberg Copenhagen, Denmark, 
Papworth Everard, Cambridge, UK.

Zhan X., Wang M., Ren H., Zhao R. Q., Li J. X., Tan Z. L. (2007). 
Eff ect of early feed restriction on metabolic programming and 
compensatory growth in broiler chickens. Poult. Sci. 86:654–60.

acs82_62


