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In the recent decades because of the alternative poultry meat production 
technologies (free range and organic farming), which are gaining ground in some of 
the European countries, only special slow growing breeds and hybrids can be used. 
The end products created by crossing the indigenous Yellow Hungarian hen with 
different meat type cocks were suitable for alternative keeping technology. The 
valuable meat parts of the pure bred Yellow Hungarian kept in free range for 84 
days and the end product created with crossing (first group) as well as the valuable 
meat parts of Ross 308 broilers fattened for 42 days in intensive keeping technology 
(second group) were thoroughly examined in order to establish whether the 
genotype, sex and/or keeping technology has any kind of influence on different 
chemical parameters of the meat. There were no essential differences between the 
dry matter content of breast meat of the two different keeping technology groups 
(25.34 and 26.25%). However, dry matter content of thigh was 5.28 to 7.48 
percentage points higher in the second group. Protein contents of breast and thigh 
meat were not affected by the keeping technology. Fat content of thigh meat was two 
and a half times higher than in the first group (6.03 and 13.73%). Thus, this study 
have revealed that only the ash content of breast meat affected from the keeping 
technology, as this parameter was higher in the first group than the second group 
(0.84 to 1.05 % vs 0.53 %). 
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Materials and Methods 

 
During the experiment examinations were carried out on five crossing 

partners (S 77, Foxy Chick, Redbro, Hubbard Flex, Shaver Farm), and as control 
pure bred Yellow Hungarians and Ross 308 broiler kept under intensive conditions 
and bought from producers were examined. Two repeated tests were carried out for 
the Yellow Hungarian x Hubbard Flex, Yellow Hungarian x Shaver Farm and the 
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Ross 308 hybrid, for the Yellow Hungarian x Redbro and the pure bred Yellow 
Hungarian three repeated tests were made. 

The end product stocks created with crossing and the pure bred Yellow 
Hungarian stock were fattened in free range (until 6 weeks of age indoors, from 
week 6 until day 84 outdoors) at the Animal Breeding and Feeding Research 
Station of the University of West Hungary Faculty of Agricultural and Food 
Sciences. The breeding period for the intensively fattened Ross 308 broilers lasted 
42 days (Table 1). 

 
Table 1 

The applied genotypes, keeping technology and slaughtering age 
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Notation 
YH x 
S77 

YH x 
SF 

YH x 
RB 

YH x 
HF 

YH x 
SF 

YH x 
YH 

- 

Keeping 
technology 

free-range 
inten-
sive 

Slaughtering age 84 days 
42 

days 

Sample 
Cockerel 3 3 9 6 6 9 12 
Pullet 3 3 9 6 5 9 12 

 
At the end of fattening for each repeated tests three pullets and cocks each 

were selected for test slaughter on the basis of average weight from the crossed 
genotypes, the Yellow Hungarian and the Ross 308 hybrids. The live weight and 
the weight of the valuable meat parts (breast, thighs) were measured.  

The chemical analysis of the feed and that of the meat samples (dry matter, 
protein, fat, fibre and ash content) were determined according to the methods 
suggested by the Hungarian Feed Codex at the laboratory of the Department of 
Animal Nutrition of the University of West Hungary Faculty of Agricultural and 
Food Sciences (instruments: protein – Kjeltec System 1026 Distilling Unit, Tecator 
Ltd., Sweden; fibre – Fibertec System M, Tecator Ltd., Sweden; fat – Soxtec 
System, Tecator Ltd., Sweden) (Table 2). 

Data processing was evaluated using Microsoft Excel 2003 and Statistica 
Statsoft 7.1 computer programs (basic statistics, LSD-test, MANOVA). 
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Table 2 
Composition of diet of the genotypes examined 

 

 
Free-range 

Intensive 
(Ross 308) 

Starter 
diet 

Grower 
diet 

Finisher 
diet 

Finisher diet 

Dry matter content (%) 90,72 89,24 90,32 91,46 
Protein content (g/kg) 191,04 159,65 168,62 180,28 
Fat content (%) 3,50 3,76 2,14 6,59 
Fibre content (%) 3,40 5,10 4,04 3,26 
Ash content (%) 5,19 5,38 4,78 5,53 

 
Results and Discussion 

 
The live weight, breast and thigh weight shows Table 3. 
There was no significant difference among the dry matter content of the 

breast meat of certain genotypes, the value measured was between 24.85 and 
26.86 %. In contrast, Castellini (2002) and Fanatico (2005) reported lower dry 
matter content for the free-range chickens. 

On the contrary, however, due to the higher raw fat content the dry matter 
content of the thigh meat of intensively fattened Ross 308 was 33.08 %  (for mixed 
sexes) exceeding by 5.28-7.48 percentage points the same indicator of the thigh 
meat of chicken kept free range. Castellini (2002) found similar results for dry 
matter content of thigh meat. 

The extreme values of protein content of breast meat were between 21.14 
and 25.03 % for mixed sexes 18.01 and 19.63 % for thigh meat. No proof could be 
found for this parameter either as far as keeping technology or sex was concerned, 
in alignment Castellini’s (2002) results.  

The fat content of Ross 308 broilers was 1, that of the thigh meat 7 
percentage points higher than the fat content of the Yellow Hungarian and the F1 
kept in free range. Therefore genotype and keeping technology has a significant 
impact on this from the point of nutrition biology important parameter. Castellini 
(2002), Havenstein (2003) and Longeran (2003) showed also same tendency.  
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Table 3 
The live weight, breast and thigh weight in the genotypes examined 

 

Keeping technology Free-range 
Inten-
sive 

 Sex  
YH 
x 

S 77 

YH 
x 

FO 

YH 
x 

RB 

YH 
x 

HF 

YH 
x 

SF 

YH 
x 

YH 

Ross 
308 

Live 
weight 

♂ 
n 3 3 9 6 6 9 12 
Average (g) 1782,7 2042,0 2073,3 2572,0 2016,7 1199,6 2952,5 
SD 10,1 29,6 189,2 197,3 148,4 62,4 269,5 

♀ 
n 3 3 9 6 5 9 12 
Average (g) 1332,7 1570,7 1605,3 1827,7 1660,7 941,8 2500,8 
SD 52,6 37,2 189,5 86,0 69,2 81,7 313,9 

m* 
n 6 6 18 12 11 18 24 
Average (g) 1557,7 1806,3 1839,3 2199,8 1838,7 1070,7 2726,7 
SD 248,8 259,9 302,9 414,9 216,2 150,2 367,5 

Breast 
weight 

♂ 
n 3 3 9 6 5 9 12 
Average (g) 293,3 325,3 351,3 450,5 346,8 173,4 745,0 
SD 20,1 16,7 50,6 44,5 27,4 10,0 89,6 

♀ 
n 3 3 9 6 5 9 12 
Average (g) 215,3 288,7 279,6 339,1 276,7 139,3 613,7 
SD 7,0 15,3 44,7 18,9 21,1 14,4 91,0 

m* 
n 6 6 18 12 10 18 24 
Average (g) 254,3 307,0 315,5 394,8 311,7 156,4 679,3 
SD 44,8 24,6 59,2 66,7 43,6 21,3 110,9 

Thigh 
weight 

♂ 
n 3 3 9 6 5 9 12 
Average (g) 405,3 450,7 472,2 594,2 469,9 265,0 652,1 
SD 10,3 54,9 11,7 49,7 37,4 23,6 81,5 

♀ 
n 3 3 9 6 5 9 12 
Average (g) 284,0 351,3 347,0 395,3 356,2 198,6 544,1 
SD 21,2 17,5 20,1 16,3 16,1 22,0 85,9 

m* 
n 6 6 18 12 10 18 24 
Average (g) 344,7 401,0 409,6 494,8 413,1 231,8 598,1 
SD 68,1 65,5 92,5 109,7 65,8 40,7 98,7 

m*: mixed sex 
 

The ash content of chicken fattened free range was twice (0.99 %) the 
amount of the Ross broilers (0.53%), which allows the conclusion that free range 
stocks have higher macro element content. In contrast, Fanatico (2005) reported 
higher ash content for the breast meat of chicken kept intensive. For the ash content 
of thighs – even though the influence of keeping technology and that of the sex 
could statistically be proven – there was a much slighter variation (for the chicken 
kept free range it was 0.90 % for the Ross 308 broilers 1.03 %) (Tables 4, 5 and 6). 
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Table 4 
Dry matter, protein, fat and ash content of the breast meat at the genotypes examined 

 

Keeping technology Free-range 
Inten-
sive 

 Sex  
YH 
x 

S 77 

YH 
x 

FO 

YH 
x 

RB 

YH 
x 

HF 

YH 
x 

SF 

YH 
x 

YH 

Ross 
308 

Dry 
matter 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 26,65 26,45 25,51 25,34 24,75 25,98 26,25 
SD 0,53 0,10 1,13 1,12 0,66 0,94 1,34 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 27,08 27,08 25,42 24,36 25,17 24,43 25,70 
SD 0,67 0,43 1,65 0,64 0,43 2,80 0,50 

m* 
n 6 6 18 12 11 18 24 
Average (%) 26,86 26,76 25,46 24,85 24,94 25,20 25,98 
SD 0,59 0,45 1,37 1,01 0,58 2,18 1,03 

Protein 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 24,71 24,46 23,14 22,24 22,53 23,64 23,53 
SD 0,77 0,57 1,57 0,88 0,65 1,09 1,38 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 25,35 24,88 22,66 20,03 22,11 22,65 23,30 
SD 0,48 0,37 2,18 3,22 0,97 2,45 0,41 

m* 
n 6 6 18 12 11 18 24 
Average (%) 25,03 24,67 22,90 21,14 22,33 23,14 23,42 
SD 0,67 0,49 1,86 2,53 0,80 1,91 1,00 

Fat 
content 

♂ 
n 3 2 9 6 6 9 12 
Average (%) 0,69 1,03 0,65 0,52 0,69 0,52 1,94 
SD 0,17 0,06 0,20 0,07 0,35 0,12 0,62 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 0,69 1,08 0,86 0,49 0,52 0,47 1,27 
SD 0,24 0,38 0,14 0,10 0,15 0,18 0,38 

m* 
n 6 5 18 12 11 18 24 
Average (%) 0,69 1,06 0,75 0,51 0,61 0,49 1,60 
SD 0,17 0,24 0,20 0,08 0,28 0,15 0,61 

Ash 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 0,96 1,16 0,98 1,16 0,90 0,96 0,53 
SD 0,05 0,10 0,09 0,38 0,17 0,18 0,15 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 0,84 1,04 1,02 1,05 0,94 0,94 0,53 
SD 0,37 0,06 0,15 0,16 0,15 0,22 0,05 

m* 
n 6 6 18 12 11 18 24 
Average (%) 0,90 1,10 1,00 1,10 0,92 0,95 0,53 
SD 0,25 0,10 0,12 0,28 0,16 0,19 0,11 

m*: mixed sex 
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Table 5 

Dry matter, protein, fat and ash content of the thigh meat at the genotypes examined 
 

Keeping technology Free-range 
Inten-
sive 

 Sex 
 
 

YH 
x 

S 77 

YH 
x 

FO 

YH 
x 

RB 

YH 
x 

HF 

YH 
x 

SF 

YH 
x 

YH 

Ross 
308 

Dry 
matter 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 26,68 27,49 25,07 25,81 24,70 24,90 33,13 
SD 1,97 1,19 1,15 2,69 1,33 1,08 2,15 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 27,20 28,11 27,39 28,19 27,37 26,29 33,03 
SD 0,25 0,41 2,63 4,28 2,33 1,79 2,29 

m* 
n 6 6 18 12 11 18 24 
Average (%) 26,94 27,80 26,23 27,00 25,92 25,60 33,08 
SD 1,29 0,87 2,30 3,63 2,23 1,60 2,17 

Protein 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 19,70 19,11 18,49 17,94 18,18 19,58 19,21 
SD 0,88 1,38 0,94 0,86 0,30 1,84 1,48 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 19,57 19,16 18,56 19,44 17,81 19,15 19,24 
SD 0,40 0,44 1,12 0,99 0,91 0,92 1,38 

m* 
n 6 6 18 12 11 18 24 
Average (%) 19,63 19,14 18,52 18,69 18,01 19,36 19,22 
SD 0,62 0,92 1,00 1,18 0,64 1,42 1,40 

Fat 
content 

♂ 
n 3 3 9 5 6 9 12 
Average (%) 6,48 7,80 6,00 6,71 4,90 4,44 13,61 
SD 2,50 1,89 1,54 2,71 1,65 1,28 2,87 

♀ 
n 2 3 9 6 5 9 12 
Average (%) 7,05 8,44 7,99 7,97 7,68 6,03 13,73 
SD 0,59 0,88 2,65 4,25 3,35 1,73 2,44 

m* 
n 5 6 18 11 11 18 24 
Average (%) 6,77 8,19 6,99 7,34 6,17 5,23 13,67 
SD 1,65 1,19 2,34 3,46 2,82 1,69 2,61 

Ash 
content 

♂ 
n 3 3 9 6 6 9 12 
Average (%) 0,84 0,88 0,83 1,02 0,77 0,84 1,00 
SD 0,08 0,38 0,09 0,34 0,10 0,12 0,10 

♀ 
n 3 3 9 6 5 9 12 
Average (%) 0,84 0,87 0,98 1,04 0,77 1,01 1,09 
SD 0,01 0,08 0,14 0,22 0,06 0,36 0,21 

m* 
n 6 6 18 12 11 18 24 
Average (%) 0,84 0,87 0,91 1,03 0,77 0,92 1,05 
SD 0,05 0,25 0,14 0,27 0,08 0,27 0,17 

m*: mixed sex 
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Table 6 

The effect of genotype, sex and keeping technology on the chemical compounds of 
breast and thigh meat at the genotypes examined 

 
 

 
Sex Keeping technology 

Cockerel Pullet Free-range Intensive 

Breast 
meat 

Dry matter content 
(%) 

25,80 25,35 25,44 25,98 

Protein content (%) 23,32 22,74 22,90 23,42 
Fat content (%) 0,97 0,81 0,65a 1,60b 
Ash content (%) 0,89 0,86 0,99a 0,53b 

Thigh 
meat 

Dry matter content 
(%) 

27,35 28,75 26,34a 33,08b 

Protein content (%) 18,88 18,98 18,83a 19,22b 
Fat content (%) 7,70 9,01 6,54a 13,67b 
Ash content (%) 0,89a 0,98b 0,90a 1,05b 

a,b P≤0,05 
 

Conclusion 
 

From these results it is concluded that genotype and keeping technology 
clearly had an influence on the fat and ash content of breast meat, and dry matter, 
protein, fat and ash content of thigh meat. Sex has a significant impact only on ash 
content of thigh meat.  
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