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Abstract: This study was conducted to investigate the carcass characteristics and physical meat quality properties of spent
broiler breeder, commercial spent white, and commercial spent brown layer hens. Ten samples from each genotype were
analyzed for muscle pH, meat colour characteristics, and carcass yield performance. Meat colour analyses were performed
on skinned and skinless breast and thigh meat samples, while meat pH was measured on skinned meat samples. The
percentage of the breast meat of carcass was significantly higher for broiler breeder hens than for white and brown layer
hens (P<0.001), while wing meat percentage was significantly lower for these birds (P<0.005). There were significant
differences in the lightness value of skinned layer breast meat (P<0.016). Skinned redness (P<0.001), skinned chroma
(P<0.001), skinless lightness (P<0.001), and skinless chroma (P<0.002) values of thigh meat were significantly affected by
the genotype of spent layer hens. The spent breeder hens had significantly lower pH levels for leg and breast meat
(P<0.001). In conclusion, it seems that the carcass and meat quality characteristics of the spent laying hens differed. The
spent layer meat might be an alternative meat for consumer as breast and leg meat or processed meat.
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Damizhik ve Ticari Yumurtaci Tavuklarda Karkas Ozellikleri ve Et Kalitesi

Ozet: Bu calisma, etci damizlik, ticari beyaz ve kahverengi yumurtaci tavuklarda karkas ozellikleri ve fiziksel et kalitesi
ozelliklerini arastirmak amaci ile yapilmistir. Her genotipten on érnek alinarak karkas ozellikleri ile et pH ve renk ozellikleri
icin analiz edilmistir. Et rengi olgimleri; derili ve derisiz gbgus ve but eti orneklerinde yapilirken, et pH’si derili et
orneklerinde 6lgulmustir. Damizlik tavuklarda gégis eti randimani; beyaz ve kahverengi yumurtaci tavuklara gore énemli
Ol¢lide daha yiiksek (P<0.001), kanat eti randimani ise dnemli 6lglide daha disik bulunmustur (P<0.005). Derisiz gogus eti
parlaklik degeri bakimindan gruplar arasinda 6nemli farkliliklar tespit edilmistir (P<0.016). Derili but eti renk 6zelliklerinden
kirmizihk (P<0.001), kroma (P<0.001) ile derisiz but eti parlaklik (P<0.001) ve kroma (P<0.002) degerleri genotipden 6nemli
Olglide etkilenmistir. Etgi damizlik tavuk but ve gégus etinde pH dnemli diizeyde daha diistik bulunmustur (P<0.001). Sonug
olarak, kasaplik yumurtaci tavuklarda karkas ve et kalitesi 6zellikleri birbirinden farkh olup, yumurtaci tavuk etleri, gégis ve
but eti veya islenmis et olarak tiiketiciler igin alternatif bir et olabilir.

Anahtar Kelimeler: Et kalitesi, Karkas verimi, Yumurtaci tavuk.

Introduction

The commercial value of end of lay hens as breeder
or commercial has been considered negligible
throughout the World, in general. There has been
an increasing interest in taking spent layer meats
into the consumption chain. Although some of the
carcasses of the spent hens are offered for
consumption in some countries, most of them are
slaughtered and then sent for rendering to be
converted into protein meals for animal feed
(Hamm, 1976). Even if it is not consumed directly,
using these hens after egg production to produce
processed meat products or a special recipe for a
large consumption scale could benefit to the
poultry market (De Souza et al., 2011, Karakaya et
al., 2010; Kadioglu et al., 2019). Polizer Rocha et al.
(2019) showed that the substitution of up to 75% of
chicken meat by spent laying hen meat did not

decrease consumers’ sensory acceptance of the
sausages. Bhaskar Reddy (2016) showed that spent
breeder meat is superior for preparing processed
and value-added chicken meat products than spent
layer and broiler meat. In general, the meat quality
of poultry has been mainly studied for commercial
broiler, turkey, and quail (Dos Santos et al., 2020;
Ozbek et al, 2020; Zampiga et al., 2020).
Muthulakshmi et al. (2016) reported significant
differences in meat pH between larger and smaller
weight groups due to differences in the body weight
of culled layer hen. Since it does not have enough
economic benefit, the meat quality of end of laying
hens, neither breeder nor commercial, has not been
studied in detail. Revealing more detail about the
meat quality of spent hens will increase consumer
demand and producer income. This study aims to
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evaluate the carcass characteristics, and meat
quality of spent broiler breeders and commercial
layers raised and slaughtered under commercial
conditions.

Material and Methods

The study was conducted in the carcass
evaluation and meat quality analysis laboratory of
the Faculty of Veterinary Medicine in the University
of Bursa Uludag. The experimental procedures do
not require ethical permission according to Animal
Experiments Ethics Committees Regulation on
Working Procedures and Principles, Article 8 19-k
(Bursa Uludag University, 2020-07/03).

1. Layers, slaughter, and sample collection:
Ten whole carcasses from each layer (broiler
breeder, commercial brown and white layer flocks)
were randomly collected after commercial
slaughter (HSA, 2013; TS 5925, 2014; Nielsen,
2019). During the slaughter process, the birds were
electrically stunned in a water bath and scalded
with hot water (55-58 °C for 2.5-4 minutes) after
bleeding. The birds’ feathers were removed
mechanically with a rotary drum for 4 minutes and
advanced to an evisceration. The eviscerated
carcass was chilled at 4 °C for at least 30 minutes.
The whole carcasses were kept in a box during
transportation to the laboratory with a minimum
delay time. Laboratory investigations started four
hours after postmortem and comprised weighing
the carcass parts and measuring of physical meat
quality parameters.

2. Data: At first, the whole carcasses were
weighed, and the carcass parts as necks, two wings,
whole breast, and two skinned legs were removed
from the whole carcasses (TS 5890, 2014). The cuts
were weighed, and the yields were calculated as a
percentage of carcass weight. Measured meat
quality traits were consistent with meat pH and
meat colour properties and were carried out on the
medial surface, bone side, of the left breast meat
and left leg muscle (Keskin et al., 2017). The pH was

taken with a pH meter from the direct surface of
the skinned samples (ExStik PH100 pH-meter,
Extech Instruments). Meat colour characteristics
were performed on skinned and skinless breast and
leg samples. After the pH and meat colour
measurement, the visible skin was trimmed from
the samples for the skinless evaluation of meat
colour characteristics. The colour determination of
the samples was performed with a colorimeter
(PCE-XXM 20, PCE Instruments LTD) programmed
with standards of the International Commission on
Illumination (CIE L*a*b* system, D65 illuminant,
10°) at an angle of 90° after the colorimeter was
calibrated. The L* value represents a degree of
lightness component (0:black to 100; white). The
redness (a*) and the yellowness (b*) both range
from -60 to +60, with a* ranging from green if
negative to red if positive and b* ranging from blue
if negative to yellow if positive (Krallik et al. 2018).
After that, the chroma, C*=(a*?+b*?)%>and arctan
values (hue angle, h » =tan™ (b*/a*).180/ m) were
calculated for each meat sample (Ingram ve ark.
2008).

3. Statistics: The statistical tests were
performed by SPSS°®, computer software 23.00 (IBM
Corp Released., 2015). ANOVA test was used to
analyse the effects of genotype on carcass
characteristics, meat pH and colour parameters.
Tukey test was used for post hoc analysis (Snedecor
and Cochran, 1989).

Results

Mean values for the carcass characteristics of
spent broiler breeder hens and spent layer hens
were presented in table 1. Significant differences
were observed in the carcass weight, leg weight,
wing weight, breast weight, and neck weight of
spent broiler and layer hens (P<0.001, P=0.006). The
wing and breast meat percentages were
significantly different among the groups (P=0.005,
P<0.001).

Table 1. Means (+SEM) of carcass characteristics of spent broiler breeder hens, white and brown spent layer hens.

Parameters Broiler Breeder White Layer Brown Layer P Values
Carcass Weight, g 3545.6+78.5° 1432.8427.4° 1880.4+60.8° <0.001
Thigh Weight, g 1492.6+41.8° 587.04+31.1° 828.8+27.2° <0.001
Wing Weight, g 323.845.5° 152.0+6.0° 201.6%6.3° <0.001
Breast Weight, g 1394.6%31.12 403.7+13.7¢ 675.0+23.2° <0.001
Neck Weight, g 189.0+20.2° 113.7+17.0° 110.6+15.9° 0.006
“Thigh, % 42.1+1.0 41.1612.4 44.080.4 0.417
“Wing, % 9.1+0.2° 10.640.5° 10.7£0.2° 0.005
“Breast, % 39.4+1.1° 28.2+1.1° 35.9+0.9° <0.001
“*Neck, % 5.3+0.5 7.8+1.2 5.80.7 0.411

*a—c ; means with different superscripts that vary significantly within the same row.

** Calculated as a percentage of cold carcass weight.
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Table 2 shows the colour parameters of leg
meat from the spent broiler and layers. There were
significant differences for redness (P<0.001) and
chroma (P<0.001) values of skinned leg meat and

for skinless lightness (P<0.001), redness (P=0.044),
and chroma (P=0.002) values of leg meat of spent
broiler breeders and layers.

Table 2 : The average values (£SEM) for colour parameters of thigh meat of spent broiler and layers.

Factors L* a* b* c* h°
Skinned meat

Broiler Breeder 79.25+0.81 22.14+3.93° 0.32+0.67 23.80+3.41°  -0.00+0.07
Commercial 81.48+1.39 31.05+3.86° 2.32+£1.02 32.14+#3.53°  -0.05+0.09
White Layer

Commercial 79.20+0.68 44.26+1.69° 1.55+0.73 44.42+1.67° -0.04+0.01
Brown Layer

P Value 0.198 0.001 0.076 0.001 0.907
Skinless meat

Broiler Breeder 61.50+1.56° 22.45+4.80° 4,77+1.17 28.53+2.92° 0.17+0.11
Commercial 54.19+0.86° 9.00+2.622 7.11+1.49 14.93+2.01°  0.56+0.15
White Layer

Commercial 55.37+1.20° 14.7543.27% 6.84+1.56 19.2442.75° 0.13+0.19
Brown Layer

P Value 0.001 0.044 0.458 0.002 0.119

*a—c ; means with different superscripts that vary significantly within the same column

L*;Lightness, a*;Redeness, b*;Yellowness, C*; Chroma, h°;Hue.

The colour properties of layer breast meat are
presented in table 3. There were no significant
effects of layer type on skinned and skinless colour
parameters of breast meat of spent broiler breeder,
brown and white spent hen, except lightness (L*)

values (P=0.016). The commercial white layer hens
had significantly higher skinned breast meat
lightness values than brown layer and broiler
breeder hens.

Table 3. Means (+SEM) for the colour properties of breast meat, with/without skin, of spent broiler and

commercial layers.

Factors L* a* b* c* h°
Skinned meat

Broiler Breeder 73.36x1.47° 25.17+5.78 0.7510.68 25.53+5.64 0.09+0.06
Commercial 80.03+2.17° 29.98+8.08 0.33+1.42 31.56+7.43 0.20+0.13
White Layer

Commercial 78.39+1.01% 33.91+3.48 4.35+2.25 35.39+2.81 0.1940.10
Brown Layer

P Value 0.016 0.576 0.073 0.440 0.075
Skinless meat

Broiler Breeder 55.331£1.26 17.62+3.54 7.96x1.04 20.05%£3.24 0.50+0.11
Commercial 55.21+2.02 13.00+5.80 7.96+1.49 17.7445.17 0.36+0.24
White Layer

Commercial 58.331£1.88 27.93+4.32 4.12+1.76 29.00+4.11 0.18+0.10
Brown Layer

P Value 0.377 0.086 0.119 0.161 0.411

*a—b ; means = SEM with different superscripts that vary significantly within the same column

L*;Lightness, a*;Redeness, b*;Yellowness, C¥*; Chroma, h°;Hue.
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The means for meat pH of skinless leg and
breast layer meat are shown in table 4. There were
significant differences in leg and breast meat pH

between the groups. Broiler breeder hens had
lower leg (P<0.001) and breast meat (P<0.001) pH
compared to commercial laying hens.

Table 4. The meat pH values (:SEM) of thigh and breast meat of spent layers.

Genotype Breast
Broiler Breeder 6.09+0.03° 6.15+0.08°¢
Commercial White Layer 6.28+0.02° 6.60+0.03?
Commercial Brown Layer 6.35+0.06° 6.37+0.03°
P Value <0.001

*a—c ; means with different superscripts that vary significantly within the same column.

Discussion

Poultry meat quality is affected by several
factors as genotype, housing condition, production
system, slaughter age, nutrition, etc. (Del Bosque et
al.,, 2020; Ozbek et al., 2020; Semwogerere et al.,
2018). As in commercial conditions, the slaughter
age, nutrition, and housing condition of broiler
breeder and commercial brown and white layer
hens for carcass and meat quality analysis were
different from each other in this study (Yalgin et al.,
2020). In commercial conditions, the broiler
breeder is slaughtered at 64 weeks of age, while
layer hens are slaughtered after 72-95 weeks of age
depending on performance and egg price (Lohman
Tierzucht Management Guide 2019, 2020; Aviagen,
2021). The housing conditions and nutrition of
breeder and commercial laying hens are different in
practice. The broiler breeder was commonly housed
in barn systems, while the commercial layers were
housed in conventional battery cages.

There were significant differences in carcass
and portion weights of layer hens in this study due
to different body weights. As expected, broiler
breeder hens’ carcass weight was significantly
greater than commercial brown and white layer
hen. In commercial conditions, broiler chickens
exhibit superior weight gain and have higher meat
yields than laying hens. The body weight
significantly affects the meat yield and some of the
meat quality of culled layer hens (Kondaiah and
Panda, 1992; Muthulakshmi et al.,, 2016). If we
compare with commercial broiler, it can be said that
broiler breeder carcass is above broiler marketing
weight, brown ones are slightly below, and white
ones are below the minimal marketing weight for
broiler carcass (Aviagen, 2021). If a comparison is
made with the carcass weight of the brown layer
and hybrids are like that of slow-growing ones

(Ozbek et al., 2020). Therefore, marketing breeder
meats as portioned or processed products would be
more appropriate, whereas commercial layers as
whole carcasses.

The poultry meat colour is one of the essential
visual factors affecting consumers’ decisions
because it reflects the freshness of the meat
(Wideman et al., 2016). Many factors such as
genetic, age at slaughter, sex, indoor conditions,
poultry diet, and pre-slaughter stress condition etc.
affect poultry meat colour (Albrecht et al., 2019;
Qamar et al.,, 2019; Siekman et al., 2018;). In this
study, lightness values of skinned breast meat of
commercial layers were significantly greater
(lighter) than broiler breeder breast meat.
Increased slaughter age is also characterized by a
change in the colour attributes of meat being
darker, redder, or yellower when compared to the
younger hens (Yalgin et al., 2020).

The muscle type and skin are the main issues
related to raw poultry meat colour; breast meat has
a pale and pink colour, while the thigh meat
expresses dark and red (Mir et al., 2017). If we
compared to thigh and breast meat, the layer
breast meat was found lighter than leg meat in all
spent layers in our study. Cruz et al. (2018) showed
that broiler thigh meat had a greater hue angle,
chroma, brightness, and redness values than breast
meat. Compared skinned and skinless meat
lightness and vyellowness colour parameters of
breast and thigh meat, the skinned breast and thigh
meat was lighter and yellower than skinless meat.
The skinned thigh meat redness value was more
remarkable in broiler breeder (Dunlop et al., 2016)
while it was darkest in skinned spent layer meat
(P<0.044).

The meat pH values of thigh and breast meat
of the broiler breeder were significantly lower than
commercial layers, which could be attributed to the
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lower body weight of the commercial layers and
pre-slaughter handling. The meat pH directly relates
to the meat quality attributes such as tenderness,
meat colour, and shelf life (Mir et al., 2017).
Fletcher (1995) reported a correlation between the
colour of the broiler breast fillets and the meat pH,
and the pH of meat can be easily identified by meat
colour (Anadon, 2002). Frizzel et al. (2018) reported
strain differences for muscle meat pH and redness
values of end of lay hens. Limpisophon et al. (2019)
reported that the breast meat pH of spent layers
was lower than commercial broiler meat.

Conclusion

The findings of this study provide baseline
information for the carcass yields and meat quality
of spent laying hens for the poultry industry and the
consumers. Variability of meat
quality characteristics  were  mainly  related
to genotype. However, it should be taken into
account that the differences in terms of meat
quality may have also been affected by the housing
system, slaughter age, and nutrition, etc. If spent
layer meat can be put into the consumption chain in
any way, it can help compensate for some of the
disadvantages of end of lay hens as lower economic
values. In particular, free-range or organic spent
laying hen meats may be evaluated in this way, and
layer meats could be a good option for consumers
looking for an alternative to broiler chicken meat.
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