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Carcass traits and meat quality of different slow growing and fast growing broiler chickens
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Abstract. The experiment was conducted in the breeder farm of department Population genetics, reproduction and technologies of poultry and rabbits at the 
Agriculture Institute of Stara Zagora.  Five lines from the National Gene Pool of Bulgaria: line Ss (Sussex), line E (Barred Plymouth Rock),  line NG (New 
Hampshire), line F (NG x Red Rhode Island),  line L (White Plymouth Rock) were used as maternal forms in the crossing schedule and line M (Cornish) as a 
paternal form for production of slow-growing broilers. The birds were grown to 84 days. Feeding was done with compound feeds according to the age:  starter 
(1/14 days of age), grower (14/28 days of age), finisher (28/84 days of age). By the end of the experiment, slaughter analysis was performed with 3 female and 3 
male broiler chickens per group with live weight corresponding to the average of each genotype. The live weight was determined, as well as the grill weight, the 
weights of cuts (breast, thighs, wings), edible offal (heart, liver, gizzard) and abdominal fat. On the basis of these data, the slaughter yield and body parts ratios 
were calculated. The data for the live body weights of birds at slaughtering indicated the highest values for group V – 4040g, followed by groups ІV and ІІ – 
3271.67g and 3186.67g, respectively (p<0.05). There was a statistically significant difference between the sexes with superiority of male birds (p<0.001). In the 
other 3 groups, breast meat percentage ranged from 19.48 to 19.84%. The share of thighs from the grill was the greatest in slow-growing chickens from group 
II- 33.01%, followed by group І – 32.35%, group IV – 32.18%, and the lowest- in groups ІІІ and V (31.91% and 31.18%, respectively). The analysis of data 
exhibited a significant effect of the genotype on water content of breast meat (resp. Dry matter), with lower values in slow-growing birds from group III – 73.19% 
(p<0.05), whereas in the other groups it ranged between 73.44 and 73.62%. The dry matter higher percentage was associated with better lavor of meat. The 
analysis of the effect of genotype on meat protein content showed that protein content was the highest in the breast of slow-growing chickens from group III- 
24.89% and lowest in the breast meat of conventional broilers from group V- 23.86% (p<0.05). In the other 3 groups, it ranged from 24.55 to 24.59%. The protein 
content of thighs was the lowest in slow-growing birds from group I- 19.49%, and the difference was the highest when compared to groups II and III, also slow-
growing (p<0.05). With respect to the thigh fat content, it was the highest in slow-growing chickens from group IV (5.84%), followed by fast-growing from group 
V (5.33%) and the lowest- in slow-growing birds from group І – 4.12% (p<0.05). The analysis of data showed a statistically significant effect of the sex on water 
content (p<0.001), fat (p<0.001) and ash (p<0.01). In males, thigh meat contained water and ash and in females more fat. The interaction of genotype and sex 
effects were important for thigh meat fat content, with highest values in fast-growing females from group V – 5.98% and lowest in slowly growing males from 
group I – 3.88% (p<0.001). Weak but statistically significant interaction between both factors was found with respect to thigh protein and ash (p<0.05). The 
highest protein content was established in slow-growing females from group IV (19.81%), whereas thigh ash was with highest percentage in slow-growing 
males from group II (1.11%). 
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Introduction

Slow-growing broiler chickens comprise 30% of European 
poultry meat market (Westgren, 1999; Fanatiko and Born, 2001), 
and their proportion in the USA has evidenced an increased by 20% 
(ERS, 2002). Consumers prefer poultry with more breast meat, 
thighs and drumsticks (Hellmeister, 2002; Sauza, 2004). The retail 
market of intensively reared broiler chickens offers grill and various 
cut parts of the carcass. In broilers reared in extensive systems, the 
demand is greater and consumers are ready to pay a higher price 
(Zanusso and Dionello, 2003). 

The history of specialty poultry products in Europe is longer. One 
of the most successful production system is the French Label 
Rouge, requiring outdoor access of birds. It has occupied about 30% 
of the French market despite the twice lower retail price of 
conventional products (Westgren, 1999; Fanatiko and Born, 2001). 
In Poland, certified chickens are available for pasture-based poultry 
production, and a good example of a free-range rearing program is 
“kurczak zagrodowy z  Podlasia” (“organically raised chickens of 
Podlasie”) (Mikulski et al., 2011). 

The high interest has necessitated research on the productive 

performance of these birds (Aksoy et al., 2010; Wang et al., 2013), 
on the economic efficient of production and the production itself 
(Farmer et al., 1997; Grashorn, 1999). The studied traits comprise 
the live weight, slaughter weight, carcass weight, and the weights of 
different cut parts: breast, thighs, drumstick, back, neck, legs, wings, 
abdominal fat, offal (Faria et al., 2010). The effects of the genotype, 
production systems, and various feeding programmes on productive 
performance and the quality of produce were investigated 
(Bogosavljevic-Boskovic et al., 2010; Rizzi and  Chiericato, 2010; 
Eleroğlu et al. 2013; Kokoszynski et al., 2013, Sarica et al., 2014; 
Cömert et al., 2016).

The production of slow-growing chickens is expensive and 
therefore, many farmers prefer using fast-growing strains with low 
feed conversion ratio, which are widely used in intensive production 
systems. The choice of a given genotype requires a balance 
between the organic farming system and good conformation, yet. 
Attempts to use French breeder forms for production of slow-
growing chickens have been made in Bulgaria as well. A commercial 
production and marketing of such products is still not implemented. 
The Experimental base of the Agricultural Institute in Stara Zagora 
rears chickens, which are appropriate for breeder forms of slow-
growing crosses. 

* e-mail: moblakova@abv.bg
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The aim of the present study was to investigate the meat yield 
and the chemical composition of meat of different crosses of slow- 
growing and conventional broiler chickens, produced using a 
specific crossing schedule. Hence, the specific tasks of our research 
was 1) the performance of a complete slaughter analysis and 2) 
determination of the chemical composition of poultry meat.

Material and methods

The experiment was conducted in the breeder farm of 
Department Population genetics, reproduction and technologies of 
poultry and rabbits at the Agriculture Institute of Stara Zagora.  Five 
lines from the National Gene Pool of Bulgaria: line Ss (Sussex), line 
E (Barred Plymouth Rock), line NG (New Hampshire), line F (NG x 
Red Rhode Island) and line L (White Plymouth Rock) were used as  
maternal forms in the crossing schedule and line M (Cornish) as a 
paternal form for production of slow-growing broilers. The breeders 
for production of conventional broilers from line L (White Plymouth 
Rock) and line M (Cornish) were from the meat type. A total of five 

broiler crosses were investigated. They were produced using the 
following schedule: 

I.   ♂ М  ×  ♀ Ss    
II.  ♂ М  ×  ♀ Е      
III. ♂ М  ×  ♀ NG        
IV. ♂ М  ×  ♀ F
V.  ♂ М  ×  ♀ L
The effect of genotype on meat quality traits was studied with 5 

groups of 150 unsexed day-old chicks from each crosses, marked 
and vaccinated against Marek's disease and coccidiosis. The birds 
were grown to 84 days. After the manifestation of sexual dimorphism 
at 70 and 84 days of age was divided per sex. The groups of 
chickens were reared on permanent deep wooden shavings litter 
indoor (floor system). They were reared under the same conditions 
in the same premise in compliance with the technology applied in the 
Agricultural Institute. The birds had ad libitum access to compound 
feed according to the age category. Feeding was done with 
compound feeds according to the age:  starter (1/14 days of age), 
grower (14/28 days of age), finisher (28/84 days of age). The 
nutritional value of compound feeds are shown in Table 1 (AOAC, 
1996).

Table 1. Composition of compound feed

Starter 1-14 day Grower 14-28 day Finisher 28-84 day

Crude protein, %

Crude fat, %

Metabol. energy, kcal/kg

Crude fiber, %

Ca, %

Digestible phosphorus, %

Methionine, %

Lysine, %

    21.16

      8.18

1927.77

      4.45

      0.97

      0.806

      0.46

      1.19

19.37

5.92

2148.15

4.11

0.90

0.45

0.44

1.11

18.77

5.90

2194.26

4.12

0.78

0.69

0.38

0.98

The live weight was controlled on a daily basis by individual 
weighing at 14- day intervals. The culled birds were registered every 
day and was determined the average number of fed birds. 

By the end of the experiment, slaughter analysis was performed 
with 3 female and 3 male broiler chickens per group with live weight 
corresponding to the average of each genotype. After 12-hour 
fasting, the birds were stunned and slaughter as required by 
Ordinance 22 of the Ministry of Agriculture and Food (2005) for 
minimization of animal suffering during slaughter or killing.

The live weight was determined, as well as the grill weight, the 
weights of cuts (breast, thighs, wings), edible offal (heart, liver, 
gizzard) and abdominal fat. On the basis of these data, the slaughter 
yield and body parts ratios were calculated.

The breast and thigh muscles samples were analyzed for water 
content, protein content, fat content, mineral content using a method 
described by Zahariev and Pinkas (1979).

The  resul ts  were  submit ted  to  stat is t ical  analysis 
(ANOVA/MANOVA and LSD post hoc test) to determine the effect of 
the genotype and the sex using Statistica 8 software (StatSoft, 
2009). Percentage data were arcsine transformed prior to the 
statistical analysis. 

Results and discussion

Slaughter analysis
Table 2 presents the results from the slaughter analysis of 

studied groups of broiler chickens. The results demonstrated that 

unlike the sex, which had a considerable effect on all studied 
slaughter traits, relevant effect of genotype was observed for all 
traits except for grill and bratfertig weights and abdominal fat weight. 
The interaction between genotype and sex was important for the 
slaughter weight (p<0.001), absolute and relative weights of the 
bratfertig and the grill (p<0.05), the thigh weight (p<0.001) and thigh 
percentage from the grill (p<0.05). 

The data for the live body weights of birds at slaughtering 
indicated the highest values for group V - 4040g, followed by groups 
ІV and ІІ - 3271.67g and 3186.67g (SEM 112.63 ) respectively 
(p<0.05). There was a statistically significant difference between the 
sexes with superiority of male birds (p<0.001).  

The relationships of slaughter traits and live weight were 
various. The differences among live weights of the genotypes as well 
as between male and female chickens reflected on the bratfertig and 
grill weights (Table 2), which exhibited the same tendency. Unlike 
other authors (Fanatico et al., 2005; Aksoy et al., 2010; Wang et al., 
2013) reporting higher slaughter yields in conventional than in slow-
growing chickens, our experiment did not confirm the effect of the 
genotype on this trait. The studied groups exhibited insignificant 
differences with respect to the relative proportion of the bratfertig 
and the grill from live weight: 71.99-73.65% and 68.55-70.38%, 
respectively. Also, these ratios were with higher numerical values in 
female chickens (p<0.01). These findings disagreed with data 
reported by Sarica et al. (2014) about absence of substantial inter-
sex differences in slaughter yield which ranged from 70.3 to 70.9%. 
According to Połtowicz and Doktor (2012), the relative proportion of 
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Table 2. Slaughter traits of broiler chickens depending on the genotype and the sex

a-с – different letters within a row indicate statistically significant differences (p<0.05); * = p<0.05;   
** = p<0.01; *** = p<0.001; NS- non significant

Traits

Slaughter weight, g

Bratfertig, g

% from live weight

Grill, g

% from live weight

Boneless breast, g 

% from grill

Thighs, g 

% from grill

Wings, g

% from grill

Neck, g 

Rib cage, g

Edible offal, g 

Abdominal fat, g

% from grill

3226.67

2493.33
c2860

2338.67

1796.33
c2067.50

    72.48

    72.05

    72.26

2227

1700.67
c1963.83

    69.01

    68.21

    68.61

  418

  343.67
c  380.83

    18.75

    20.21
b    19.48

  740

  535
c  637.5

    33.25

    31.46
ab    32.35

  272

  203.67
c  237.83

    12.24

    11.98
a    12.11

    65.33

    41.33
b    53.33

  671.33

  506
c  588.67

  111.67

    95.67
b  103.67

    34.67

    45

    39.83

      1.54

      2.64

      2.09

3520

2853.33
b3186.67  

2487.67

2091
b2289.33

    70.68

    73.31

    71.99

2365.33

1993.67
b2179.50

    67.2

    69.9

    68.55

  430

  423
bc  426.5

    18.17

    21.2
b    19.69

  807

  636
b  721.5

    34.12

    31.9
a    33.01

  292

  203.33
b  261.33

    12.36

    11.55
a    11.95

    65

    43.33
b    54.17

  716

  584.67
b  650.33

  122.33

    97.33
b  109.83

    24.67

    48.67

    36.67

      1.04

      2.45

      1.75

2946.67

2506.67
d2726.67

2155.33

1828.33
c1971.83

    71.8

    72.95

    72.37

2013.67

1737
c1875.33

    68.35

    69.31

    68.83

  373

  367.33
c  370.17

    18.53

    21.14
b    19.84

  664

  535.33
d  599.67

    32.99

    30.83
bc    31.91

  249.67

  210.67
c  230.17

    12.39

    12.15
a    12.27

    68

    46.67
b    57.33

  611.67

  510.67
c  561.17

  101.67

    75
c    88.33

    22.33

    44

    30.8

      1.1

      2.48

      1.66

3680

2863.33
b3271.67

2647

2075.33
b2361.17

    71.95

    72.49

    72.22

2527.67

  197.33
b2249

    68.7

    68.83

    68.77

  525.67

  456.33
b  491

    20.78

    23.16
a    21.97

  856.67

  600.67
b  728.67

    33.88

    30.48
abc    32.18

  315.67

  237.33
b  276.5

    12.49

    12.05
a    12.27

    83

    56.33
a    69.67

  735.67

  558.67
b  647.17

  119.33

  105
b  112.17

    35.67

    53

    44.33

      1.41

      2.69

      2.05

4580

3500
a4040

3248.33

2674
a2961.17

    70.93

    76.38

    73.65

3111.67

2549.67
a2830.67

    67.94

    72.83

    70.38

  722.67

  622.67
a

  672.67

    23.11

    24.4
a    23.76

1050

  729
a  889.5

3374

    28.63
c    31.18

  345

  261.33
a  303.17

    11.08

    10.25
b    10.67

    92

    50.33
a    67

  904.67

  716.33
a  810.5

  136.67

  124.33
a  130.5

    31.33

    71.33

    51.33

       1

      2.8

      1.9

150.98

99.06

112.63

104.33

85.79

79.65

0.30

0.57

0.36

101.33

82.77

77.12

0.31

0.58

0.36

36.72

27 83.

23.13

0.63

0.55

0.46

35.78

19.68

28.39

0.25

0.33

0.34

9.51

6.11

8.29

0.19

0.23

0.16

3.43

1.73

3.06

26.82

21.63

22.07

3.40

5.58

3.66

2.96

4.68

3.46

0.12

0.19

0.17

***

***

NS

***

NS

***

***

***

*

***

***

***

***

***

NS

NS

***

***

**

***

**

*

**

***

***

***

*

***

***

***

***

***

***

*

*

*

*

NS

NS

***

*

NS

NS

NS

NS

NS

NS

NS

♂

♀

♂+♀ 

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

Sex SEMІ

М  Х  Ss

ІІ

М  Х  Е

ІІІ

М  Х  NG

ІV

М  Х  F

V

М  Х  L

Geno-type 

(G)

Sex

(S)
GхS

Groups Significance
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bratfertig of slow-growing broiler chickens at 84 days of age was 
74%; therefore our result was slightly lower.

An important trait characterizing the meat quality of broilers is 
the percentage of the different cut parts with high share of meat: 
boneless breast and thighs (thigh + drumstick). As anticipated, slow-
growing chicken genotypes had a lower share of breast muscles 
along with higher proportion of the thighs. This, according to Ristic 
(2008) is a well-known feature of this type of broiler chickens. The 
relative proportion of breast meat was the highest in groups ІV and V 
(21.97% and 23.76%, respectively). In the other 3 groups, breast 
meat percentage ranged from 19.48 to 19.84%. The share of thighs 
from the grill was the greatest in slow-growing chickens from group II 
- 33.01%, followed by group І - 32.35%, group IV - 32.18%, and the 
lowest - in groups ІІІ and V (31.91% and 31.18%, respectively). 
These findings confirmed the results of Mikulski et al. (2011). The 
analysis of differences with respect to the sex demonstrated 
statistically significantly lower weights of breast (p<0.05) and thighs 
(p<0.001) in female chickens vs males. While males were superior 
with regard to the relative percentage of the thigh from the grill. They 
had statistically significantly lower breast percentage in line with the 
results reported by Almasi at al. (2012) and Sarica et al. (2014).

The weights of less valuable cuts (wings, and ribcage) were the 
lowest in slow-growing chickens from groups I and III. The analysis 
of results among the genotypes showed a difference by 21.5- 24% 
and 27-31% respectively as compared to the fast-growing birds from 
group V. In the research of Mikulski et al. (2011) the share of the 
ribcage and the neck was higher in the carcasses of slow- growing 
chickens. Sex-dependent differences were also present, with higher 
values in male broilers (p<0.001).

The weights of edible offal (heart, liver and gizzard) was the 
highest in conventional broilers from group V (130.5g), which were 
also the heaviest. The group with lowest liver weight as group III - 
88.33g (p<0.05). According to Kokoszynski et al. (2013) the origin of 
broilers did not have a considerable effect on this trait. The 
comparison between the sexes exhibited higher weight of edible 
offal in males (p<0.001). 

The analysis of data revealed no significant effect of the 
genotype on absolute and relative weight of abdominal fat, despite 
the advantage noted in slow-growing broilers from group III, which 
had the lowest values vs group V (30.8g vs 51.33g). Grashorn 

(2006) also reported no difference in the proportion of abdominal fat 
between slow- and fast- growing chickens, unlike Mikulski et al. 
(2011) who found out enhanced deposition of abdominal fat in the 
carcass of slow-growing chickens and attributed this fact to the 
rather high dietary energy and protein than the nutritional needs of 
birds. On the other hand, Castellini et al. (2002) concluded that the 
relative proportion of abdominal fat was higher in fast-growing birds 
compared to slow-growing ones. 

  Sex had a substantial effect on abdominal fat weight and their 
proportion from the grill, more obvious for female birds (p<0.001). 
According to the results of Corzo et al. (2005), Nikоlova et al. (2007), 
Koreleski et al. (2008) and Almasi et al. (2012) female chickens have 
a larger abdominal fat depot than males, which was also confirmed 
in the present study: 2.45- 2.80% vs 1- 1.54%. The proportion of 
abdominal fat observed in females however did not exceed the value 
reported by Koreleski et al. (2008) in slow- growing female chickens: 
4.28%. Tůmová and Teimouri (2010) presumed that these 
differences resulted from the metabolism rate, greater competition 
among the males, various potential for accumulation of fat, different 
nutritional needs and higher impact of hormones in female birds.

Chemical composition of meat
The results from the chemical analysis of breast and thigh meat 

are presented in Tables 3 and 4, respectively.
The analysis of data (Table 3) exhibited a significant effect of the 

genotype on water content of breast meat (resp. dry matter), with 
lower values in slow-growing birds from group III - 73.19% (p<0.05), 
whereas in the other groups it ranged between 73.44 and 73.62%. 
The dry matter higher percentage was associated with better flavour 
of meat. Unlike us, Lonergan et al. (2003) did not find any significant 
differences in meat water content related to the broiler genotype. 
Küçükyılmaz et al. (2012) affirmed that the breast meat of fast-
growing chickens had a higher moisture content than that of slow-
growing ones. In our experiment, no considerable sex effect on this 
trait was detected while De Marchi et al. (2005) established different 
dry matter percentage between male and female birds with 
superiority of the latter. Eleroğlu et al. (2013) also demonstrated 
significant impact of the sex on breast dry matter, although in their 
experiment it was higher in females. On the other hand, the 
interaction of genotype and sex was statistically significant 

Table 3. Chemical composition of breast muscles, % 

a-с – different letters within a row indicate statistically significant differences (p<0.05); * = p<0.05;   ** = p<0.01; 
*** = p<0.001; NS- non significant

Traits

Water content, %

Protein, %

Lipids, %

Ash, %

73.03

73.99
a73.51

25.01

24.09
b24.55

  0.98

  0.94
b  0.96

  0.97

  0.98
b  0.98

73.59

73.59
a73.59

24.74

24.45
b24.59

  0.59

  0.99
c  0.80

  1.08

  0.97
ab  1.02

73.33

73.06
b73.19

25.04

24.73
a24.89

  0.62

  1.26
b  0.94

  0.96

  1.01
b  0.98

73.27

73.6
a73.44

24.7

24.39
b24.55

  0.97

  0.95
b  0.96

  1.03

  1.05
a  1.04

73.82

73.42
a73.62

23.95

23.77
c23.86

  0.95

  1.8
a  1.38

  1.11

  1.01
a  1.06

0.06

0.07

0.05

0.08

0.07

0.06

0.04

0.07

0.05

0.02

0.01

0.01

*

***

***

**

NS

***

***

NS

***

***

***

**

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

Sex SEMІ

М  Х  Ss

ІІ

М  Х  Е

ІІІ

М  Х  NG

ІV

М  Х  F

V

М  Х  L

Genotype 

(G)

Sex

(S)
GхS

Groups Significance
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(p<0.001), with highest water content (73.99%) in the breast meat of 
female slow-growing chickens from group І.

The dietetic properties of poultry meat are mainly attributed to 
its high protein and low fat content. The effect of the genotype on 
intramuscular fat was substantial (p<0.001) with highest values in 
the breast of conventional broilers (group V, 1.38%). This was logical 
as according to Gyles (1988) the birds with more intensive growth 
have also enhanced appetite. There was not any statistically 
significant difference among the other groups, in which the 
parameter ranged within 0.94%- 0.96%, except for group II, which 
had the lowest breast fat content of 0.8% (p<0.05). These results of 
ours confirmed the findings of Sirri et al. (2011) about higher fat 
content of breast muscles of fast- growing broiler chickens than in 
slow-growing ones: 1.27% vs 0.98%. This is opposite to the belief of 
Fanatico et al. (2005), affirming that the breast fat content was 
generally independent from the genotype. The intramuscular fat in 
breast meat in female chickens was higher. The difference was more 
expressed in the conventional genotype (group V) due to the 
significant interaction between the sex and the genotype (p<0.001). 

The analysis of the effect of genotype on meat protein content 
showed that protein content was the highest in the breast of slow-
growing chickens from group III- 24.89% and lowest in the breast 
meat of conventional broilers from group V - 23.86% (p<0.05). In the 
other 3 groups, it ranged from 24.55 to 24.59%. Castellini et al. 
(2006) have neither found any statistically significant differences in 
the protein content of breast meat in two slow-growing genotypes, 
while Fanatico et al. (2007) and Meluzzi et al. (2009) reported higher 
breast protein content in slow-growing compared to fast-growing 
birds. The sex also influenced substantially this parameter, which 
had higher numerical values in male birds on the account of fat 
(p<0.001). The interaction genotype × sex was important, and the 
highest breast protein was determined in slow-growing male 
chickens from groups I and III: 25.01% and 25.04%, respectively 
(p<0.001).

The lower breast fat and increased protein content in slow-
growing chickens vs fast-rowing found out in this study was in line 
with the findings of Castellini et al. (2006), Fanatico et al. (2007), 
Meluzzi et al. (2009) and Mikulski (2011). Unlike them, Tang et al. 
(2009) and Eleroğlu et al. (2013) reported higher fat content of 
muscles of slow-growing birds. Lorengan et al. (2003) and Rizzi and 

Chiericato (2010) confirmed the considerable effect of the genotype 
on poultry meat protein content, as well as the importance of 
selection for significant improvement of this trait. 

Crude ash is a parameter of muscle mineral content (inorganic 
compounds) - mineral salts, macro- and trace elements. These 
minerals are bound to organic compounds participating in muscle 
contraction and their concentrations increase proportionally to the 
growth (Prändl et al., 1994). The analysis of differences among the 
studied genotypes showed statistically significantly lower ash 
content in the breast meat of birds from groups І and ІІІ groups: 
0.98% (p<0.05), while in the other 3 groups it was within 1.02-1.06 
%. 

The data from Table 3 showed the lack of a significant effect of 
the sex. According to De Marchi et al. (2005), ash content was 
affected by the gender with highest values in females, whereas 
according to Souza et al. (2011) breast mineral content of male birds 
was higher. There was a significant genotype × sex effect with 
highest values of breast minerals in conventional male broiler 
chickens - group V.

The analysis of chemical composition of thigh muscles (Table 4) 
showed a statistically significant effect of the genotype on all studied 
parameters.

In the thigh muscles of slow-growing chickens from group I, 
water content was higher - 75.06%, followed by group ІІ- 74.61% vs 
73.55% in group ІV (p<0.05). This parameter did not differ 
considerably between fast-growing birds from group V and slow-
growing chickens from group III (74.01- 74.15 %). Sirri et al. (2011) 
reported that thigh meat of slow-growing chickens contained more 
water than conventional broiler meat (76.86% vs 75.92%). Cömert et 
al. (2016) also established an important effect of the genotype on dry 
matter percentage with higher values in fast-growing chickens, while 
Petkov (2013) did not find any significant difference in meat water 
contents in three genotypes (fast-growing Cobb500, slow-growing 
synthetic population RB and Lohmann- Brown Classic). 

The protein content of thighs was the lowest in slow-growing 
birds from group I - 19.49%, and the difference was the highest when 
compared to groups II and III, also slow-growing (p<0.05). 
Küçükyilmaz  et al. (2012) concluded that the differences in thigh 
protein content were due to the genotype and that fast-growing 
broiler chickens had higher thigh protein content than slow-growing 

Table 4. Chemical composition of thigh muscles, %

a-с – different letters within a row indicate statistically significant differences (p<0.05); * = p<0.05;   ** = p<0.01; 
*** = p<0.001; NS- non significant

Traits

Water content, %

Protein, %

Lipids, %

Ash, %

75.6

74.52
a75.06

19.53

19.45
b19.49

  3.88

  4.36
e  4.12

  1

  1.01
bc  1.00

74.96

74.26
b74.61

19.77

19.74
a19.75

  4.16

  4.93
d  4.54

  1.11

  1.07
a  1.09

74.68

73.61
c74.15

19.75

19.75
a19.75

  4.54

  5.69
c  5.11

  1.01

  0.94
bd  0.98

73.69

73.41
d73.55

19.37

19.81
ab19.59

  5.77

  5.92
a  5.84

  1

  0.87
d  0.94

74.47

73.55
c74.01

19.8

19.43
ab19.61

  4.69

  5.98
b  5.33

  1.03

  1.05
ac  1.04

0.12

0.15

0.11

0.05

0.05

0.03

0.13

0.12

0.1

0.01

0.02

0.01

***

*

***

***

***

NS

***

**

NS

*

***

*

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

♂

♀

♂+♀

Sex SEMІ

М  Х  Ss

ІІ
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ones, which was not confirmed by the present study. Wattanachant 
et al. (2004) and Castellini et al. (2006) were on the opposite opinion, 
namely for similarity of genotypes as thigh protein content was 
concerned. According to Le Bihan- Duval et al. (1999) normal thigh 
protein in slow-growing broilers was 16.70-17.96%, i.e. lower than 
values established in our study. 

With respect to the thigh fat content, it was the highest in slow-
growing chickens from group IV (5.84%), followed by fast-growing 
from group V (5.33%) and the lowest - in slow-growing birds from 
group І - 4.12% (p<0.05). The comparative investigation of Meluzzi 
et al. (2009) on thigh fat content of three chicken genotypes with 
various growth rate showed the highest values in hybrids with rapid 
growth rate and lowest- in those with slow growth rate (4.34% vs 
2.29%). Hybrids with intermediate growth rate were between the 
other 2 groups - 3.07%. Unlike the cited researchers, Küçükyilmaz et 
al. (2012) reported lower thigh protein content but high thigh fat 
content in slow-growing broiler chickens.

The analysis of genotype effect on ash content of thigh muscles 
showed the  highest values in the meat of slow-growing birds from 
group II and conventional broilers from group V, 1.09% and 1.04%, 
respectively and lowest content in slow-growing chickens from 
group IV - 0.94% (p<0.05). Petkov (2013) did not find any important 
difference between slow- and fast-growing chickens with respect to 
this parameter.

The analysis of data showed a statistically significant effect of 
the sex on water content (p<0.001), fat (p<0.001) and ash (p<0.01). 
In males, thigh meat contained water and ash and in females: more 
fat. Higher muscle water content in male chickens vs females was 
also reported by Tang et al. (2009). Bogosavljevic-Boskovic et al. 
(2010) believed that thigh protein content of male chickens was 
higher than that of females, but this was not confirmed in the present 
study, while the fat and dry matter content was considerably higher 
in females in line with our results. According to Konràd and Gaàl 
(2009) sex had a significant effect only on thigh ash content with 
higher values in females (0.98% vs 0.89% in males), dissimilar to our 
results.

The interaction of genotype and sex effects were important for 
thigh meat fat content, with highest values in fast-growing females 
from group V - 5.98% and lowest in slowly growing males from group 
I - 3.88% (p<0.001). Weak but statistically significant interaction 
between both factors was found with respect to thigh protein and ash 
(p<0.05). The highest protein content was established in slow-
growing females from group IV (19.81%), whereas thigh ash was 
with highest percentage in slow-growing males from group II 
(1.11%). 

Conclusion
�
It was found that: 1) The live body weights of birds at 

slaughtering indicated the highest values for group V- 4040g, 
followed by groups ІV and ІІ - 3271.67g and 3186.67g, respectively 
(p<0.05). There was a statistically significant difference between the 
sexes with superiority of male birds (p<0.001). 2) The relationships 
of slaughter traits and live weight were various. The differences 
among live weights of the genotypes as well as between male and 
female chickens reflected on the bratfertig and grill weights, which 
exhibited the same tendency. 3) Slow-growing crosses had a lower 
share of breast muscles along with higher proportion of the thighs. 
The relative proportion of breast meat was the highest in groups ІV 
and V (21.97% and 23.76%, respectively). In the other 3 groups, 
breast meat percentage ranged from 19.48 to 19.84%. The sex 

demonstrated statistically significantly lower weights of breast 
(p<0.05) and thighs (p<0.001) in female chickens vs males. 4) The 
analysis of the effect of genotype on meat protein content showed 
that protein content was the highest in the breast of slow-growing 
chickens from group III - 24.89% and lowest in the breast meat of 
conventional broilers from group V - 23.86% (p<0.05). The sex also 
influenced substantially this parameter, which had higher numerical 
values in male birds on the account of fat (p<0.001). The interaction 
genotype × sex was important, and the highest breast protein was 
determined in slow-growing male chickens from groups I and III: 
25.01% and 25.04%, respectively (p<0.001). 5) The protein content 
of thighs was the lowest in slow-growing birds from group I - 19.49%, 
and the difference was the highest when compared to groups II and 
III, also slow-growing (p<0.05). With respect to the thigh fat content, 
it was the highest in slow-growing chickens from group IV (5.84%), 
followed by fast-growing from group V (5.33%) and the lowest - in 
slow- growing birds from group І - 4.12% (p<0.05).
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Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows:  Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of  
research, organization of experiments, 
chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
f o r  A n i m a l  S c i e n c e  a n d  H e a l t h , 
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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