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Product Quality and Safety

Composition of meat in La Belle and White Plymouth Rock chickens, slaughtered at different 
age

Т. Popova*, E. Petkov, M. Ignatova

Institute of Animal Science, 2232 Kostinbrod, Bulgaria

(Manuscript received 16 May 2015; accepted for publication 8 June 2016)

Abstract. An experiment with two lines of chickens – synthetic line La Belle and White Plymouth Rock was carried out in the Institute of Animal Science, 
Kostinbrod to assess the meat quality in regards to chemical composition and the fatty acid profile at the age of 9 and 18 weeks. The age affected the lipid 
content which decreased significantly in breast (p<0.05) and thighs (p<0.01) in the older chickens of both lines.  The content of protein and moisture in breast 
differed between the lines (p<0.05), showing higher protein and lower moisture in White Plymouth Rock chickens, while in the thigh muscles the line and age 
significantly interacted (P<0.001) in regards to these traits. Interactions between the two factors (p<0.01) was observed for the ash content in the breast, 
whereas in the thighs it tended to decrease with the age in both lines. The fatty acid composition of the meat was influenced mainly by the age of the chickens. 
The total content of the saturated fatty acids was increased in the thighs of the older birds (p<0.01), while the proportion of the monounsaturated fatty acids was 
decreased in the breast (p<0.01) and thighs (p<0.001) with advancing age of the chickens. The opposite was observed for the content of the polyunsaturated 
fatty acids in the breast, which increased at higher age of slaughter (p<0.001). In thigh meat, the changes of the polyunsaturated fatty acids induced by age 
followed the same pattern, however significant interaction with the line was observed (p<0.05). The cholesterol content in the breast differed significantly 
between the two lines (p<0.05) and reduced with age (p<0.001). In the thighs considerable decrease (p<0.001) of the cholesterol was observed in La Belle 
birds. 
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Introduction birds. Hence, the aim of this study was to assess the differences in 
the meat quality in terms of chemical composition and lipid profile in 
two different lines of chickens – La belle and White Plymouth Rock, Chicken meat represents 79.8% of the poultry meat production 
reared conventionally and slaughtered at different age. in the European union (Marquer et al., 2015).  This number has been 

based on a strong demand for chicken products due to the consumer 
perception of the health benefits of chicken meat. In comparison to 

Material and methodsthe red meats, such as beef and pork, chicken meat is considered 
superior because of its lower fat, especially in breast, as well as the 
higher content of iron (Jathurasitha et al., 2008). Due to significant The research was carried out in the experimental poultry farm of 
improvement in selection, nutrition and production systems, the the Institute of Animal Science, Kostinbrod with a total of 158 La 
modern meat chickens grow very fast and reach market weight Belle and 239 White Plymouth Rock male chickens. Тhe two 
usually for 6 weeks, displaying high yield. However, the fast growth investigated lines are representative of the national gene pool and 
and higher yield are associated with negative effects on meat quality are kept in the Institute. The one day-old chickens were placed intо a 

2characteristics (Dransfield and Sosnicki, 1999; Le Bihan-Duval, deep litter facility with stocking density of 14 birds/m . All the birds 
1999). The consumers interest in high quality meat draws the were fed ad libitum starter (20.52% protein, 2952.89 kcal/kg ME), 
attention to the chicken lines with slower growth. Despite their lower grower (18.95% protein, 3045.20 kcal/kg ME) and finisher (18.07% 
yield, research point that such chickens have much better sensory protein, 3052.59 kcal/kg ME) diets. Water was provided ad libitum 
and nutritional quality of meat (Połtowicz and Doktor, 2012). In with a nipple waterer. The lighting regime was 15 h of light and 9 h of 
Bulgaria still the rearing of slow-growing chickens is relatively darkness, and the temperature ranged between 20 and 24°C. The 
limited, and hence the studies on the quality of meat in such poultry average live weight of the birds at the age of 9 weeks was 
in our country are scarce. According to Petkov (2015), some of the 1.258±0.05 kg for La Belle and 1.045±0.07kg for the White 
lines representative of the national gene pool for poultry exhibit good Plymouth Rock line, while at the age of 18 weeks the average live 
potential for production of slow-growing chickens with highly dietetic weight was 2.778±0.11 kg and 2.185± 0.10 kg, for La Belle and 
meat. White Plymouth Rock respectively.  At these two ages, 6 chickens of 

The differences in the meat quality of chickens are due to the each line were selected for slaughter. After decapitating and 
sex, intensity of growth and muscle development, as well as the age bleeding, the birds were plucked and eviscerated. Their carcasses 
of the birds. However, the effect of the various genotypes and lines were then placed into chilling room, kept at 4°C for 24 hours, 
on the meat quality traits is not clear, especially in slow-growing weighed and subjected to carcass analysis. Further, breast and 
* e-mail: tlpopova@yahoo.com 
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thigh muscles of each chicken were separated, minced with meat (p<0.001). Nine weeks old White Plymouth Rock displayed lower 
grinder, and samples for determination of the chemical composition protein content compared to La Belle, while at later age (18 weeks) 
and fatty acid profile of the muscles were vacuum packed and stored the opposite was observed. Similar to protein, the moisture in the 
at -20°C until analysis. breast was affected by the genetic line (p<0.05), revealing higher 

Analysis of the chemical composition of meat including content in La Belle at the two ages of slaughter, while in White 
determination of lipid, protein, ash and moisture content was Plymouth Rock it remained constant. In the thighs, no differences 
performed according to the AOAC methods (2004). between the lines were detected in regards to this trait. As for protein, 

For the fatty acid composition analysis, the total lipids from the the moisture content differed between ages, however depending on 
breast and thigh muscles were extracted according to the method of the genetic line (p<0.001). At the age of 9 weeks La Belle displayed 
Bligh and Dyer (1959). Aliquots of the lipid extract were subjected to lower moisture when compared to the White Plymouth Rock birds, 
determination of the total cholesterol content (Sperry and Webb, while the opposite was observed at the age of 18 weeks.
1950). The fatty acid composition of the total lipids was determined The ash content of the breast meat depended on both line and 
by GLC analysis, using chromatograph C Si 200 equipped with age of slaughter (p<0.01). It was higher in White Plymouth Rock than 
capillary column (DM-2330-30 m x 0.25 mm x 0.20 μm) and in La Belle chickens at earlier age, while at 18 weeks it decreased in 
hydrogen as a carrier gas. The oven temperature was first set at Plymouth Rock birds. In the thighs a tendency towards decreasing 
160°C for 0.2 min, then raised until 220°C at a rate of 5°С/min and ash with age was observed in both genetic lines.
hold for 5 minutes. The temperatures of the detector and injector Genetic line and slaughter age are important factors affecting 
were 230°C. Methyl esters were identified comparing to the the chemical composition of poultry meat.  Although in this study we 
retention times of the standards. The quantities of the individual fatty failed to detect differences between lines in regards to the lipid 
acids were used to calculate the total amounts of saturated (SFA), content of the muscles, other studies (Baéza et al., 2006) reported 
mono- (MUFA) and polyunsaturated fatty acids (PUFA). such.  Significant decrease of the total lipids was found with age. 

Data were statistically analysed by two ways ANOVA as the Such changes of the lipid content in the muscles of slow-growing 
genetic line of the birds, age and their interaction were included in birds with advancing age is not surprising. In a previous study with 
the model. JMP v.7 software package was used to perform the male layer-type chickens of Lohmann Brown Classic, we detected 
statistical analysis. considerable decrease in this parameter between 5 and 12 weeks of 

age (Popova et al., 2015).  Similar to our results, Suchý et al. (2002) 
detected decrease in the lipids in the breast and thighs in chickens 
slaughtered at 42 and 52 days. The values for the lipid content in the Results and discussion
breast in the slow-growing chickens in this study are similar to those 
found by Mikulski et al. (2011). On the other hand, Küçükyılmaz et al. Chemical composition of the breast and thighs
(2012) reported a content of 2.81 %. In thigh muscles, however, both The analysis of the chemical composition of the breast and 
authors determined considerably higher content of lipids – 7.79% thigh muscles revealed differences due to the genetic line and the 
(Mikulski et al., 2011) and 8.29 % (Küçükyılmaz et al., 2012) than the age of the chickens (Table 1). The lipid content in the muscles did not 
reported in this study.  The protein content in the breast differed differ between lines, however slaughtering chickens at later age led 
between La Belle and White Plymouth Rock chickens, while in the to decrease in the lipids in the breast (p<0.05) and thighs (p<0.01). 
thighs both line and age at slaughter interacted in regards to this Contrary to the lipids, the protein content in the breast was 
parameter, showing inverse changes in the two lines with advancing affected by the line of the chickens, showing higher content in White 
of the age. Surprisingly, La Belle showed decrease in protein at the Plymouth Rock birds (p<0.05), as the difference was more 
age of 18 weeks, while White Plymouth Rock had higher content of pronounced at later age. In the thigh muscles of the chickens, 
the protein at older age. This is in accordance with other studies. differences in the protein content were more associated with the 
Suto et al. (1998) reported constant increase in the protein content in age, however significant interaction with line was observed 

Table 1. Chemical composition of the breast and thigh meat in La Belle and White Plymouth Rock chickens, slaughtered at
the age of 9 and 18 weeks (values least squares means)

* p<0.05; ** p<0.01; *** p<0.001

Item SE
La Belle White Plymouth Rock

Line9 w 9 w18 w 18 w Age Line x Age

Significance of the factors

Breast

Lipids, %

Protein,%

Moisture, %

Ash, %

Thigh

Lipids, %

Protein,%

Moisture, %

Ash, %

0.74

21.74

74.39

1.13

1.98

19.84

75.03

1.18

0.63

21.09

75.09

1.18

1.22

18.00

77.65

1.13

0.75

21.93

74.08

1.25

1.80

18.14

76.94

1.15

0.67

22.16

74.09

1.09

1.23

18.88

76.77

1.13

0.10

0.71

0.71

0.03

0.42

0.63

0.61

0.04

NS

*

*

NS

NS

NS

NS

NS

*

NS

NS

**

**

*

***

NS

NS

NS

NS

**

NS

***

***

NS
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male broilers from 2 till 12 weeks of age, while Abdullah et al. (2010) al., 1994). Such change was observed in the breast of La Belle. In 
observed decrease in the protein content in breast between 32 and the thigh muscles, the ash tended to differ between ages in both 
42 days of age. In line with the differences induced by the genetic lines, showing decrease older birds. This was already observed in 
line, Berri et al. (2001) determined significant differences in protein our previous study (Petkov et al., in press).
content between commercial and some experimental broiler 
hybrids. On the other hand, Sogunle et al. (2010) comparing two Lipid profile
commercial hybrids (Arbor Acres and Marshal MY) reported higher The analysis of the lipid profile of the breast and thighs showed 
protein content in the breast and thigh muscles in Arbor Acres than in that it was mainly affected by the age of slaughter of the birds (Table 
Marshal MY. The content of the protein in our study was within the 2). While neither the line, nor the age influenced the content of SFA in 
range determined by Dal Bosco et al. (2011). the breast, in the thighs they were significantly higher (p<0.01) in the 

The line and age of the slow-growing birds in this study affected older birds. The total MUFA in the breast were significantly affected 
the moisture content respectively in the breast and thigh meat. It was by the age (p<0.01) revealing lower content in the birds slaughtered 
higher in the breast of La Belle chickens compared to White at 18 weeks.  The opposite was observed for the total content of the 
Plymouth Rock, however in the thighs this difference depended on PUFA, which considerably increased with age (p<0.001) in both La 
the age of slaughter. With advancing of the age moisture in the thighs Belle and White Plymouth Rock chickens. Similarly, in the thighs of 
of La Belle increased which corresponded to the decreased protein both lines, MUFA decreased while PUFA increased in the older birds, 
in these birds. Analysis of the chemical composition in La Belle is however significant interaction between the line of the birds and the 
made for the first time and provided in this study. We suggest that the age of slaughter was observed (p<0.05). The changes in the content 
higher moisture content is probably breed characteristic for this line of MUFA and PUFA with advancing of the age correspond to the 
of birds similar to some poultry lines in East Asia (Jayasena et al., decrease of the total lipids. It is known that lower lipid content is 
2013). Interaction between the line and age at slaughter was associated with increase in the PUFA while MUFA decrease (Raes et 
observed in regards to the ash content in the breast. Usually the ash al., 2001; Wood et al., 2008). Effect of the genetic line on the fatty 
content of the muscles increases with increasing the age (Prändl et acid composition was observed in a study of Michalczuk et al. 

Table 2. Lipid profile of the breast and thigh meat in La Belle and White Plymouth Rock chickens, slaughtered at the age of 
9 and 18 weeks (values least squares means)

* p<0.05; ** p<0.01; *** p<0.001

Item SE
La Belle White Plymouth Rock

Line9 w 9 w18 w 18 w Age Line x Age

Significance of the factors

Breast

SFA, %

MUFA, %

PUFA, %

Cholesterol, mg/100g

Thigh

SFA, %

MUFA, %

PUFA, %

Cholesterol, mg/100g

39.73

29.39

30.88

46.66

34.65

37.02

28.33

77.77

39.35

21.83

38.82

40.55

37.74

25.00

37.26

61.66

41.05

26.48

32.47

47.77

35.76

31.55

32.69

69.16

39.65

23.91

36.44

45.27

39.49

26.99

33.52

68.05

1.95

3.68

3.28

2.67

2.18

3.67

2.87

6.53

NS

NS

NS

*

NS

NS

NS

NS

NS

**

***

***

**

***

***

***

NS

NS

NS

NS

NS

*

*

*

(2016), as slow-growing line exhibited lowest SFA but highest PUFA 2015), we observed significant decrease of cholesterol content in 
from 5 to 8 weeks of age, compared with fast and medium growing the breast and thigh meat from the age of 5 till 12 weeks. On the other 
genetic lines.  In our study, however we fail to observe effect of the hand, Michalczuk et al. (2016) reported gradual increase of 
line of the chickens on the lipid profile in the breast and thighs. cholesterol in breast from 5 till 7 weeks of age and further decrease.  

The cholesterol content in the breast was affected by the line of The difference in the total cholesterol content is visible between the 
the birds (p<0.05) and their age at slaughter (p<0.001). La Belle breast and thigh meat and considerably lower in the breast. This is 
chickens exhibited lower cholesterol content when compared to the associated with the significantly lower intramuscular lipid content in 
White Plymouth Rock as this difference was highly pronounced at this muscle. The values of the cholesterol in breast together with the 
the later age. The age affected to a certain extent the cholesterol more favourable fatty acid profile confirms the more beneficial 
content in the thighs and significantly interacted with the line dietetic value of this meat compared to thighs. 
(p<0.05). The difference between the two ages at slaughter was 
substantial in La Belle birds, while in Plymouth Rock it was 
negligible. Our results are in agreement with those reported by Talat 

Conclusionet al. (2000). The authors demonstrated difference in the cholesterol 
content in the meat between different chicken genotypes. Contrary 

The differences in the chemical composition in the chicken to us, Fakolade et al. (2015) did not observe difference in the 
meat in this study were related to the age rather than the genetic line cholesterol content in chicken breast and thigh meat with advancing 
of the birds.  The latter had significant effect on the protein, moisture the age from 4 to 20 weeks.  In a previous study (Popova et al., 
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and cholesterol content in the breast. On the other hand, the age of stat ist ics, from http:/ /ec.europa.eu/eurostat/stat ist ics-
the birds had strong influence on the content of lipids, as well as their explained/index.php/Meat_production_statistics#Poultry_meat
composition in the breast and thighs. Overall, the increase of the age Michalczuk M, Jóźwik A, Damaziak K., Zdanowska-Sąsiadek Z,  
led to decrease in the total lipids, monounsaturated fatty acids and Marzec A, Gozdowski D and Strzałkowska N, 2016. Age-related 
cholesterol, while increasing the proportion of polyunsaturated fatty changes in the growth performance, meat quality, and oxidative 
acids in the breast and thigh meat. processes in breast muscles of three chicken genotypes, Turkish 

Journa l  o f  Ve te r ina ry  and  An ima l  Sc ience ,  f rom:  
http://journals.tubitak.gov.tr/veterinary/.
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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 
for  Animal  Science and Heal th,  
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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