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Review on the Carcass Composition, Sensory
Characteristics and Nutritional Profile

ABSTRACT

Male layer-type chickens are usually killed immediately after hatching.
Despite the ethical debates and the sharp criticism against this practice,
it is still widely applied. One of the possible alternatives for the culling
of layer cockerels might be their use for meat production. Except for a
small market niche, meat from male layer-type chickens is not currently
popular among wider circles of consumers. However, although rather
scarce, research on this type of bird shows that in comparison to fast
or slow growing broilers, dual purpose, or indigenous breeds, the meat
of male layers does not show any disadvantages in regards to sensory
characteristics, chemical composition, and fatty acid profile, with its
overall acceptability rating equally or even higher.

INTRODUCTION

The poultry sector has been growing rapidly in many parts of the
word, as poultry meat is among the most widely consumed foods.
According to FAO, world poultry meat production increased dramatically
from 9 million tons in 1961 to 134 million tons in 2020. Poultry meat
is expected to represent 41% of all the protein from meat sources
globally by 2030 (OECD/FAQ, 2021). This increase in the production of
poultry meat to respond to global demands is based on its affordable
price and consumer preferences for healthier meat. As shown by
Marangoni et al. (2015), the good nutritional profile of poultry meat
enables its optimal incorporation into the diet at all ages, and adequate
consumption can facilitate the control of body weight and reduce the
risk of cardiovascular diseases, diabetes, and cancer. While modern
hybrids for meat grow very fast, in recent years there is increased interest
towards slow-growing chickens. The latter are reared free range or in
organic systems (Fanatico et al., 2007; Evaris et al., 2019; Sarica et
al.,2019), which positively influences meat quality (Popova et al., 2018
a, b). However, despite their slow growth, male layer-type chickens are
still not perceived by consumers as a meat chicken. These birds are not
considered for meat production due to their poor performance and
are usually killed right after hatching. This practice has been sharply
criticized for years and, as a result, the European Union has started
banning the culling of male chicks; with France and Germany being
the first to stop this practice as of 2022. This makes it necessary to
explore alternative uses of male layer-type chickens, such as adopting
appropriate rearing strategies for these birds so that they are raised
for meat production. There are already studies proving that male layer-
type chickens have better quality characteristics as compared to male
broilers; however, this depends on the age of slaughter and on rearing
systems (Gerken et al., 2003; Lichovnikova et al., 2009). Furthermore,
Soisontes (2015) showed that male layer-type chickens are commonly
used in Thailand for meat production and only a small part of them are
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further processed for animal feed. Hence, this review
aims to summarise the existing knowledge about the
meat quality characteristics of male layer-type chickens
and to reveal the possible use of these birds for
production of high quality meat products.

Alternatives to culling male layer-type
chickens - public awareness and perception
regarding their use as meat

Alternatives to the culling of layer cockerels are
schematized in Figure 1.

In ovo sex
determination

Male layer-type
chickens

Meat production

Figure 1 —Alternatives to culling of male layer-type chickens.

Three approaches are generally applied to avoid
culling: in ovo sex determination (Krautwald-Junghanns
et al., 2018; Fioranelli et al., 2019; Reithmayer et al.,
2021), use of dual-purpose crossings (Damme et al.,
2015; Lambertz et al., 2018; Reithmayer et al., 2019;
Baldinger & Bussemas, 2021), or use the male layer-
type chickens for meat (Damme & Ristic, 2003; Konig
et al., 2010; 2012; Popova et al., 2017; Murawska et
al., 2019). In recent years, due to the sharp criticism
against the culling of male layers, several studies
in Europe have been carried out to investigate the
awareness of the population regarding alternatives
for male layer-type chickens and their preferred ones
(Leenstra et al., 2011; Giersberg & Kemper, 2018;
Gremmen et al, 2018; Reithmayer & Musshoff,
2019; De Haas et al., 2021). De Haas et al. (2021),
summarized the results of 7 studies and showed that
people prefer in ovo sex determination, followed by
the use of dual purpose breeds. Rearing male layer-
type chickens for meat was either not determined
or the least preferred by the audience (6-10% vs.
51-57% for in ovo sex determination and 23-29 %
for the use of dual purpose chickens, de Haas et al.,
2021). Only one of the studies (Gremmen et al., 2018)
reported that respondents preferred equally the use of
dual purpose breeds and the rearing of male cockerels
(41.3%). Although limited, positive consumer attitude

Use of dual
purpose breeds
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towards rearing male layer-type chicks for meat has
been shown. In a study from 2011 aiming to determine
the suitability for fattening of male layer-type chickens,
Kaufman & Andersson reported positive feedback from
the consumers for the meat quality of this type of birds.
However, the authors showed considerably higher
operating costs for these birds reared in alternative
system as compared to conventional broilers, which
could place the meat from layer cockerels into a niche
market. Later, Giersberg & Kemper (2018) presented
the German perspective on the rearing of male layer
chicks and also concluded that “fattening” male layer
hybrids is not a suitable alternative for the mass or
world market. However, the authors outline ways of
marketing the meat of male chicks: it might be offered
either under special brands or labels as whole carcasses
or convenience product, or sold by retailers, usually not
labelled but processed for traditional products.

Carcass composition of the male layer-
type chickens

Generally, male layer —type chickens produce lean
carcasses. These type of birds need a much longer
period than conventional broilers or dual purpose
breeds to reach comparable slaughter weight (Table
1). The available literature includes studies reporting
different ages of slaughter of male layer-type chickens
ranging between 5 weeks (Popova et al., 2017) and
28 weeks (Murawska et al., 2019). Regardless of the
age, the dressing percentage of the chickens varied
between 59-69% and was within the range of values
determined for slow growing chickens (Knight et al.,
2019). Higher dressing percentage was recorded by
Murawska & Bochno, 2007 (73% in male layers at 8
and 10 weeks of age). On the other hand, Yigzaw et
al., (2020) presented slightly lower dressing percent
in males from three different breeds slaughtered at
16 weeks of age (50.5%-53.6%). Such discrepancies
might be attributed to the different breeds, as well as
to processing conditions. It should be mentioned that
in some cases the dressing percentage of the male
layer cockerels did not differ substantially from that of
broilers, however achieved after a much longer rearing
period. In a study comparing male layer-type chickens
with broilers, Murawska & Bochno (2007) showed
that the carcass weight of Messa male chickens was
4.6 times lower than that of broilers at 6 weeks, and
their dressing percentage was also lower (68.7% vs.
77.6%). However, at an older age (8-10 weeks), the
dressing percentage of males increased to 73 %. Choo
et al. (2014) reported 64.47% carcass yield in layer
males at 51 days of age, which did not differ from
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Table 1 - Carcass characteristics of male layer-type chickens.
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Abdominal fat, %

Legs, %

Production system Live weight, g Dressing Breast, %
percentage, %

Age

Breed

N’

Reference

NR?
0.41
0.41
1.14

224 34.6

64.2

1243
665.8

Floor pens
Straw litter

200 Meister hybrid 80d

100 Messa 445

Damme & Ristic (2003)

33.7

24.9
25.95
25.43

68.68
73.05
73.06

63.8

6w
8w

10w

Murawska & Bochno (2007)

34.22

1049.2

35.45
19.9

1485.0

NR

15.7

1640
1700
763.1+21.48
721.4+£12.0

Commercial farm

16w

16w

Bar Plymouth Rock
Shanghai
100 Hy Line

80
50

Jaturasitha et al. (2008)

20.5
34.98+0.46

14.8
26.10+0.39

65.8
59.1+1.61
60.6+1.1

80

NR
0.1+0

Pens
Free range

49d
49d
90d
51d

Ahn et al. (2009)

24.1+0.8
25.4+0.5

14.2+0.4
15.6+0.3

ISA Brown

Lichovnikovéaet al. (2009)

0.7+0.1

63.3+0.6

1769.0+15.9

8.11 18.62 NR
NR

64.47
56.97+0.1

830.00

358+0.022

Pens
Controlled
microclimate/pens

120 Hy Line

Choo et al. (2014)

NR

NR

5w

150 Lohmann Brown Classic

Popova et al. (2017)

61.32+£0.2

1657+0.132

12w

63 d

NR NR NR

62.9
62.24+0.81

1227
1170.00+21.76

Pens

Lohmann Brown Plus

Leghorn

9

112

Mueller et al. (2018)?

NR

NR

NR

NR

12
16
20
24
28
16 w

Murawska et al. (2019)3

66.43+1.01

1597.00+20.90

68.80+0.52

1753.88+63.19

68.59+0.42

2034.00+85.97

70.82+1.95

2308.00+60.16

NR

17.1+0.36

18.2+0.03
17.2+0.3

23.8+0.21
23.4+0.63
23.3+1.03

50.55+0.35
53.65+0.31

1690+173

Pens

150 Novo Brown

Yigzaw et al. (2020)

1540+20
1543+490

16 w

150 Lohmann Brown

53.5+1.67

16 w

150 Dominant Sussex

'Number of chickens in the study; > NR-not reported; * Authors have provided data in absolute values.
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White mini broilers (65.17%, 28 d) and commercial
broilers (64.85%, 21 d). The muscle deposition and
distribution in male layers also differs from that in
broilers. The percentage of the breast shown in the
studies varied from 14% to 26 %, whereas that of legs
ranged between 24%-35 %. Lower percentage for
both parts was reported by Choo et al. (2014) (8.11%
and 18.62 for the breast and thigh respectively). Some
of the studies comparing layer cockerels to broilers
reported different distribution of the meat in layer-type
chickens, with less meat located in the breast and more
in the legs (Murawska & Bochno, 2007; Lichovnikova
et al., 2009; Mueller et al.,, 2018). On the other hand,
Damme & Ristic (2003), Ahn et al. (2009) and Choo
et al. (2014) did not observe dramatic differences in
the distribution of the meat among breast and legs
between male layersand broilers. Both authors reported
lower percentages of meat in the two carcass parts
in the layer cockerels than in the broilers, confirming
that layer-type chickens have less meat than broilers
(Murawska et al,, 2005). Additionally, Mueller et al.
(2018) showed that the carcasses of the male layer-
type chickens had considerably thinner breast muscles
(18.8 mm) and legs (29.4mm) when compared to
fast and slow-growing broilers (breast:41.0 mm-
23.4mm; leg:41.7mm-38.7mm), and dual purpose
breeds (breast: 25.7mm-20.6mm; leg: 39.2mm-
34.6mm). The lower deposition of meat, especially
in breast, might be responsible for the less attractive
appearance of the carcass of male layer-type chickens
when compared to commercial broilers and hens. The
lower meat content of male layer-type chickens is
accompanied by low deposition of abdominal fat. In
male layer-type chickens at the age of 49 days and 90
days, Lichovnikova et al. (2009) reported respectively
0.1% and 0.7% abdominal fat, whereas Murawska &
Bochno (2007) determined 0.41% for 6 and 8 week old
cockerels, and a slightly higher percentage (1.14%) for
layer males at the age of 10 weeks. These values were
considerably lower than those observed in broilers:
2.0%-2.7% (Lichovnikova et al., 2009) and 2.73%
(Murawska & Bochno, 2007). Increased abdominal fat
deposition in modern fast growing broilers is a result
of the intensive selection for improved feed conversion
and higher breast yield, but is also one of the major
problems in the poultry industry. The excessive fat in
poultry carcasses is a concern for producers, since
parts of it are lost during carcass evisceration, thus
impairing carcass quality and yield (Duarte et al., 2014).
Moreover, it is considered wasted food energy and a
waste product with low economic value (Emmerson et
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al., 1997, Wang et al., 2017). In this regard, low fat
deposition in the carcass of layer cockerels might be
considered a positive trait.

Meat colour and tenderness

Meat colour is consumers’ major criterion to choose
meat (Ripoll et al., 2019). Poultry meat colour can be
affected by different factors; some of which depend on
the bird itself, while others are related to environment
and processing (Wideman et al., 2016). Meat colour
was measured in a limited number of studies (Table
2). The lightness of the meat (L*) was determined
within the range of 50.8-59.51. These values have
been measured for breast meat; however, most of the
studies report L* values between 53-58 in both breast
and leg muscles. According to Qiao et al. (2001), meat
with a value higher than 53 is considered light. The a*
values presented in the studies indicate higher redness
in the leg meat than breast (3.47-4.69 vs. 1.22-1.86).
Much redder breasts are presented by Lichovnikova
et al. (2009) and Ahn et al. (2009) (3.0; 3.87,
respectively). It should be mentioned that, although
not comparing them, Lichovnikova et al. (2009)
reported very different values in the red component of
breast in male layer-type chickens aged 49 and 90 d
(3.0 vs. -0.34), which indicates strong influence of age
on meat colour components. This study also presented
the highest values of yellow component b* in breast,
which differed again in both ages (19.3 vs. 13.6
respectively for the chickens ages 49 and 90 days).
As opposed to Lichovnikova et al. (2009), Mueller et
al. (2018) reported very low values of yellowness in
both breast and legs (0.72). The rest of the studies
reported b* values for male layer-type chickens within
the range of 5.13-11.9. Most of the studies presenting
meat colour in male layer-type chickens compare it
to that of commercial fast and slow growing broilers,
or traditional dual-purpose breeds. The results from
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uniform trend in meat colour components between the
different genotypes. When comparing layer cockerels
with broilers, Lichovnikova et al. (2009), Ahn et al.
(2009), and Choo et al. (2014) showed that the latter
had lighter meat than layer-type cockerels. This is not
surprising, since the selection of broilers towards higher
weight and breast yield leads to lighter meat, as shown
by previous studies (Le Bihan- Duval et al. 1999; Le
Bihan-Duval et al., 2001). This can be partly explained
by lower content of heme pigments in selected broilers
(Berry et al., 2001) or rapid pH decline. In contrast, in
a study comparing commercial fast growing broilers,
slow growing broilers, indigenous lines, and layer
males, Mueller et al. (2018) showed that commercial
broilers had the darkest colour of all the genotypes,
and male layers were in the middle position among
the slow growing broiler and indigenous breeds.
The lighter colour of the male layer-type chickens
compared to the broilers corresponded to the lower
pH values in their meat (5.90 vs. 6.25). Jaturasitha et
al. (2008) also showed that Bar Plymouth Rock and
Shanghai layer males had lighter meat in both breast
and leg cuts than indigenous breeds. Only two of the
studies (Lichovnikovéet al., 2009 and Mueller et al.,
2018) presented colour of the skin in male layer-type
chickens. Lichovnikova et al. (2009) reported slightly
darker skin in layer males regardless of the age, with
considerably higher vyellowness than broilers. The
opposite was reported by Mueller et al. (2018). The
yellow colour of the skin observed by Lichovnikova et
al. (2009) and the highest values of b* component in
the meat might be attributed to the free range rearing
of the birds the and accumulation of carotenoids from
the diet.

Tenderness has been described as probably the
single most critical quality factor that associated
with end consumers’ satisfaction with poultry meat
(Fletcher, 2002). Methods for evaluation of poultry

the comparisons are not consistent and there is not a meat tenderness include instrumental analyses,
Table 2 - Instrumental colour and tenderness of meat from male layer-type chickens.
Reference N’ Breed Age Production system  Muscle L* a* b* Shear force
Jaturasitha et al. (2008) 80 Bar Plymouth Rock 16w  Commercial farm Breast 55.8 1.86 9.9 309N
80 Shanghai 16w Legs 54.3 3.47 5.13 35.8N
Ahn et al. (2009) 100 Hy Line 49d Breast 54.14+0.58 3.87+0.25 7.18+0.25  2.30kgf?
Legs 55.51+0.51 4.69+0.27 7.03+0.44 22.55N
Lichovnikovéet al. (2009) 50 ISA Brown 49d Free range Breast  55.2+0.78 3.0+0.5 19.3+0.65 NR
90d 50.8+0.47 -0.34+0.30 13.6+0.53
Choo et al. (2014) 120 Hy Line 51d Breast 59.51 1.22 6.96 2.42 kgf?
23.63N
Mueller et al. (2018) 9 Lohmann Brown Plus 63 d Breast 54.6 1.35 0.72 12.1N
Leg 53.1 4.56 0.72

"Number of chickens in the study; 2 The study originally reports shear force in kgf.
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descriptive analyses, consumer sensory evaluation,
or combinations of such tests (Owens et al., 2004).
The tenderness of meat in male layer-type chickens
has been determined through measurement of the
shear force, and mainly for the breast. The values of
shear force were quite different among the studies. In
cooked samples, the shear force measured in breast
varied among 12.1 N in Lohmann Brown Plus (Mueller
et al., 2018), 22.55N-23.63N (2.30 kgf -2.41 kgf) in
brown layer chickens Hy line (Ahn et al., 2009; Choo
et al., 2014), 30.9 N-21.9N in Bar Plymouth Rock and
Shanghai, respectively (Jaturasitha et al., 2008). Again,
as comparedto commercial broilers or slow growing
ones and indigenous lines, Mueller et al. (2018) found
significant effect of the genotype (p<0.001) on meat
tenderness, with male layer chickens having less tender
meat when compared to broilers (12.1N vs. 8.7N,
respectively); which might be due to the older age of
male layer-type chicks. However, in comparison with
other slow growing broiler and dual purpose lines,
the differences in shear force were not significant.
Neither Ahn et al. (2009) nor Choo et al. (2014)
observed significant differences in the shear force of
meat obtained from male layer chicks as compared
to White mini broiler and commercial broiler. On the
other hand, Jaturasitha et al. (2008) found that the
tenderness of breast meat of both layer-type lines was
higher than in the indigenous Thai breed, and tended
to be higher in the thigh muscles. Both layer-types had
less tender meat than the birds crossbred between the
Thai indigenous and Bar Plymouth Rock.

Chemical
profile

composition and fatty acid

The moisture content reported varied between
71.1% (Mueller et al., 2018) and 84.4% (Yigzaw et
al.,, 2020) in breast, and 73.2% (Jaturasitha et al,,
2008) and 75.7 % (Popova et al., 2017). The chemical
composition of the breast and leg meat has been found
to differ among the various genetic types and breeds.
The comparison between genotypes (Mueller et al.,
2018) showed significant difference between fast
growing broilers and male layers regarding moisture,
which was more evident in breast. Male layer-type
chickens had lower moisture content than broilers,
but values of this parameter did not differ significantly
between indigenous breeds and slow growing broilers.
As opposed to Mueller et al. (2018), Jaturasitha et al.
(2008) found that moisture content varied among
breeds in thigh muscle, with significant differences
observed between Bar Plymouth Rock and Thai
indigenous breed. Choo et al. (2014) found significantly

i
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lower moisture in breast of layer-type male chickens
as compared to two broiler breeds. Such results were
later confirmed by Lichovnikova et al. (2009), but only
at a later bird age. When comparing three breeds of
layer males, Yigzaw et al. (2020) observed significantly
lower moisture content in Lohmann Brown than in
Novo Brown and Dominant Sussex. Age was also
responsible for the difference in moisture content in
meat. In a study by Popova et al. (2017) comparing
the quality of meat in male layer-type chickens aged
5 and 12 weeks, it was shown that moisture content
was higher in the breasts of younger birds, but lower
in their thighs (p<0.001). Moisture in meat affects its
shelf life and has strong impact on sensory parameters
(Ahmad et al., 2018). According to Jo et al. (2012),
moisture contents depends on intramuscular fat
contents. Such relationship was found by Mueller et
al. (2018), Popova et al. (2017), and Lichovnikova et al.
(2009) in breast meat. The fat content in the meat of
layer cockerels varied stronglybetween studies (Table
3), between 0.43% (Jaturasitha et al., 2008) — 0.68%
(Mueller et al., 2018; Lichovnikova et al., 2009) in
breast. Relatively high fat contentin breast was reported
by Choo et al. (2008) (1.77%) and Yigzaw et al. (2020)
(2.01%-2.09%), resembling the fat content in broilers’
meat. The fat content of male layers was generally
lower when compared to broilers; however, Choo et
al. (2008) did not find any difference. In leg meat, the
fat content was higher and varied within the range of
2.47% (Popova et al., 2017) to 5.55% (Jaturasitha et
al., 2008). The latter reported significant difference in
that parameter between breeds. Fat content of breast
and thigh meat in male layers also varied between age
groups, as is well documented by Popova et al. (2017).
The authors found that fat content was higher in both
breast (0.61% vs. 0.44 %) and thigh meat (3.85% vs.
2.47%) in chickens at 5 weeks of age as compared to
12 weeks.

The protein content in the meat of male layer-type
chickens was reported in five of the studies. As with
the rest of the chemical components of the meat,
protein was found to be different among genotypes,
breeds, and age (Table 3). Mueller et al. (2018) and
Choo et al. (2014) found that male layer-type chickens
had higher protein content in comparison to broilers in
both breast and legs. Additionally Mueller et al. (2018)
also reported significantly higher protein content
(20.8%) in layer cockerels’ legs when compared to
slow growing broiler Sasso + and dual purpose Belgian
Malines (20.2%). Yigzaw et al. (2020) reported
significant differences in protein content in three layer
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Table 3 - Chemical composition of meat in male layer-type chickens.

Reference N' Breed Age Production Muscle  Moisture, % Fat, % Protein, % Ash, %
system
Jaturasitha et al. (2008) 80 Bar Plymouth 16w  Commercial Breast 73.3 0.56 24.2 NR?
Rock Shanghai 16w farm Legs 73.2 3.83 21.3
80 Breast 733 0.59 23.9
Legs 74.5 5.55 19.8
Lichovnikovéet al. (2009) 50 ISA Brown 49d Free range Breast 25.1+0.06 0.49+0.08 NR NR
90d 26.6+0.06 0.68+0.11
Choo et al. (2014) 120 Hy Line 51d Pens Breast 72.77 1.77 25.19 0.27
Popova et al. (2017) 150 Lohmann Brown 5w Controlled Breast 74.69+0.1 0.61+0.04 21.54+0.15 1.16x0.01
Classic 12w microclimate/ Legs 74.98+0.18 3.85+0.15 18.11+£0.10  1.13+0.01
pens Breast 73.46+0.09 0.44+0.08  22.98+0.09 1.12+0.01
Legs 75.70£0.11 2.47+0.13  18.77+0.09  1.11+0.01
Mueller et al. (2018) 9 Lohmann Brown 63 d Pens Breast 711 0.68 25.1 NR
Plus Leg 74.8 2.67 20.8
Yigzaw et al. (2020) 150 Novo Brown 16w Pens Breast 84.4+0.06 2.01+0.25 44.05+1.5 3.8+0.54
150 Lohmann Brown 16 w 83.7+0.00 2.09+0.11 48.8+0.6 3.8+0.65
150 Dominant Sussex 16 w 84.4+0.00 2.06+0.23 42.9+1.8 3.21£0.3

'Number of chickens in the study, 2NR-not reported.

breeds, the highest being Lohmann Brown (48.8%)
in comparison to Nova Brown and Dominant Sussex
(44.05%-42.09%, respectively). Popova et al. (2017)
found that layer cockerels at the age of 5 weeks had
lower protein content than those at the age of 12
weeks for both breast and thigh meat. On the other
hand, the authors found that older birds had lower ash
content than younger birds. Cholesterol content in the
meat of male layers was reported only by Jaturasitha
et al. (2008). The content of total cholesterol in
breast was 15 mg/100 g, while in legs it was 76.5
mg/100g-86.4 mg/100g, for both layer-type chickens
Bar Plymouth Rock and Shanghai, respectively. These
values were significantly higher than those determined
in the legs of Thai (58.7 mg/100g) and the crossbred
birds (68.4 mg/100g). The values of the cholesterol
content in the breast of male layer-type chicks were
considerably lower than in broilers (23.51 mg/100g
in organic broilers, 36.78 mg/100g in antibiotic free
broilers, Giampietro-Caneco et al., 2020), turkey (27.0
mg/100g, Baggio et al., 2002), and duck (Ishmoyowati
& Sumarmono, 2011).

Fatty acid profile

The fatty acid profile of meat is an important quality
characteristic that is strongly related to its health

Table 4 - Fatty acids in meat of male layer-type chickens.

value. Studies reporting fatty acid composition in male
layer-type chickens are quite scarce (Table 4). When
comparing male layer-type chickens to White mini
broiler and commercial broiler, Choo et al. (2014) found
significant effects of the genotype on the content of
MUFA (p<0.001), PUFA (p<0.001), n-6 (p<0.001), and
n-3 (p=0.018) in breast meat. Layer-type cockerels
had considerably lower MUFA when compared to the
commercial broiler (30.81% vs. 38.88%), but higher
PUFA (34.11%vs 27.48%). The higher PUFA was due
mainly to the higher percentage of n-6 PUFA (32.59
%Vs. 24.54%). In regard to n-3, however, male layer-
type chicks had lower content when compared to both
broiler breeds (1.51% vs.3.00% and 2.93%, for the
White mini broiler and commercial broiler respectively).

Jaturasitha et al. (2008) showed that differences in
the fatty acid composition in breast and thigh meat
of male chickens were more pronounced between the
two layer-type breeds than when compared to the
indigenous or crossbred chickens. This might be used
to show certain advantages of both layer breeds in
regard to the fatty acid profile.

When compared to Bar Plymouth Rock, the breast
meat of Shanghai male chickens had higher SFA
content (39.39 % vs. 36.94%), lower MUFA (27.44%-
32.65%), and higher PUFA (33.17 % vs. 30.42%). The

Reference N’ Breed Age Muscle SFA?, % MUFA3, % PUFA*, % n-6, % n-3, %
Jaturasitha et al. (2008) 80 Bar Plymouth 16w Breast 34.94 32.65 30.42 29.02 1.32
Rock Legs 36.72 29.70 33.57 31.50 2.00
Shanghai Tew Breast 39.39 27.44 33.17 30.32 2.71
80 Legs 39.96 27.71 32.33 30.04 2.24
Choo et al. (2014) 120 Hy Line 51d Breast 35.09 30.81 34.11 32.59 1.51

"Number of chickens in the study; > SFA-saturated fatty acids, *MUFA —monounsaturated fatty acids, ¢ PUFA-polyunsaturated fatty acids.
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latter was due to the significantly higher content of
n-3 PUFA (2.71 % vs. 1.32%). The higher n-3 PUFA
determined the lower n-6/n-3 PUFA in Shanghai birds
(14.29 vs.22.80). The leg meat of Shanghai chickens
also showed higher SFA content than that of Bar
Plymouth Rock (39.96% vs. 36.72%). Due to the
limited number of studies showing the fatty acid profile
of the meat from male layer-type chickens, and the fact
that the fatty acids are mainly affected by the feeding,
it is difficult to conclude on certain advantages of
layer cockerels regarding this trait. However, different
feeding or rearing strategies (e.g. free range rearing
with pasture access) might be applied in order to make
their fatty acids profile more favourable for a healthy
and balanced human diet.

Sensory evaluation and overall acceptance
of the meat from male layer-type chickens

The sensory evaluation of the meat is critical for its
acceptance by consumers. The meat from male layer-
type chickens has been subjected to sensory evaluation
in three of the studies (Jaturasitha et al., 2008;
Lichovnikova et al., 2009 and Ahn et al., 2009). In the
study of Jaturasitha et al. (2008), the sensory evaluation
was carried out on roasted meat from breast and thigh,
using a scale from 1 to 9 pts. (1 very unfavourable and
9 very favourable). There were no significant differences
in the sensory evaluation including tenderness, juiciness,
and flavor, between the meat from layer-type chickens
and those from the indigenous breed and crossbreed.
The overall acceptability of the breast was 5.75-6.00,
and thighs were rated 6.92-7.17. Similarly, using the 9
pts hedonic scale, Ahn et al. (2009) found no significant
difference in the flavor, tenderness, and juiciness of the
grilled meat of Hy-Line male chickens when compared
to broilers. However, the colour of the meat from the
male layer-type chickens was rated lower than broilers
(7.67 vs. 8.11 and 8.33 respectively for the Ross broiler
and White mini broiler). The overall acceptability of the
meat was 8.00, which was similar to that of the broiler
meat (8.11-8.22).

Using an unstructured scale from 0 to 100,
Lichovnikova et al. (2009) reported that, regardless
of the age, male layer-type chickens had significantly
darker colour of the breast meat in comparison to
broilers (p<0.001). At the age of 49 days, male layers
displayed tougher meat (p<0.01), and the overall
acceptability of the meat from ISA Brown chicks was
higher than from Ross broilers.

Though limited, these findings testify that the meat
from male layer-type chickens does not show any
significant disadvantages when compared to fast and

Male Layer-Type Chickens — an Alternative Source for
High Quality Poultry Meat: a Review on the Carcass
Composition, Sensory Characteristics and Nutritional
Profile

slow growing broilers, and in some cases even excels
it and might be well accepted by consumers as a high
quality poultry meat.

CONCLUSIONS

The review focused on male layer-type chickens,
particularly on carcass characteristics and meat quality
in terms of sensory traits, and chemical, and fatty acid
composition. These parameters were presented in a
very limited number of studies and often in comparison
to commercial or slow growing broilers, indigenous
breeds, dual purpose breeds, and crossbreeds. Age
was also considered as a factor affecting meat
quality traits. Male layer-type chickens produced lean
carcasses with lower deposition of meat, especially on
breast, and low abdominal fat content. The sensory
characteristics, and chemical, and fatty acid profile of
the meat of male layer-type chickens did not show
disadvantage when compared to the other chicken
genotypes or breeds, with its overall acceptability
being the same and even higher. The results of the
studies suggest that, instead of being culled, male
layer-type chickens might be used as a source of high
quality meat. However, further research is needed on
different rearing strategies or dietary manipulations to
develop best rearing practice for this type of birds, so
that their meat is popular not only to a small market
niche but to wide circles of consumers.
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