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Abstract The objective of this study was to determine the effect of breed line and age on carcass chemical composition in
broiler chickens. Chemical composition of broiler breast meat and drumstick with thigh were compared within3 lines (Cobb, Ross,
and Hubbard). Each line was divided into two groups, aged 42 and 50 days. Chemical composition of meat was determined 48 hours
after slaughter and was very variable depending on the breed and age of the broilers. The most significant differences were observed
in fat content. Breast meat and meat from drumstick with thigh of younger broilers (42 days old) had significantly lower fat content
than older broilers (50 days old). Cobb broilers, 42 days old, had significantly lower percentages of fat (p<0.01) in breast meat and
meat from drumsticks with thighs than other broiler lines of the same age, while 50 day old Hubbard broilers had lower fat levels in
breast meat and meat from drumsticks with thighs than meat from the other two broiler provenances (Cobb or Ross) of the same age.
Hubbard broilers (42 days old) had significantly lower (p<0.01) levels of water and protein in breast meat and meat from drumsticks
with thighs compared to the other broiler lines. Interactions between breed line and age were found for fat percentage in breast meat
and meat from drumsticks with thighs. Meat quality of broilers of different provenances can be estimated by determining the chemical
composition of breast meat and meat from drumsticks with thighs.
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Introduction

Poultry meat production has doubled in the
past 40 years in the world, has a trend of constant
growth, and its production volume now exceeds
beef, but is less than pork. The biggest producers of
poultry meat are Asia, North and South America and
Europe. The most significant category of poultry
meat is that of young chicken (broilers) (Glamoclija
et al,2013a).

Broiler meat is a highly valuable food with
evident nutritive and biological properties. It con-
tains high biological value proteins with essential
amino acids, fat/fatty acids, vitamins and minerals
(Glamoclija et al, 2015). According to the United
States Department of Agriculture (USDA, 2006),
the average chemical composition of broiler meat is
74.6% water, 12.1% protein, 11.1% fat, 1.2% carbo-
hydrate and 1% minerals.

The quality of broiler meat can be assessed to
determine the suitability of meat for processing, stor-
age and sale (SRPS EN IS0, 2012). Among others,
some of the main attributes which define the quality
of broiler meat, and other types of meats as well, are

chemical characteristics such as content of water,
protein, fat and ash. However, many factors can af-
fect the chemical composition of broiler meat. Some
of these factors are age and sex of broilers, diet and
fattening, breed line — genetics, breeding processes
and muscle type (red and white muscles) (Ristic et
al., 2008, Krischek et al., 2011). Literature data in-
dicate different broiler meats can contain relatively
constant amounts of water, protein and ash, while fat
content is very variable (Ristic et al., 2007).
Improvements in genetics and diet, plus many
other factors, have enabled six week old broilers to
now reach weights of nearly three kilograms, where-
as 50 years ago, achievement of this weight took 16
weeks (Glamoclija et al, 2013b). Nowadays, the most
common broiler breeding groups are Cobb-Vantress
(with the Cobb500, Cobb700, CobbAvian48 and
CobbSasso brands), Aviagen (with the Ross, Arbor
Acres, Indian River, Rowan Range and Specialty
Males brands), and Group Grimaud (with the
Hubbard and Grimaud Frere brands) (Elfick, 2012).
Cobb, Ross and Hubbard broiler provenances are the
most common in Serbia (Glamoclija et al, 2013b).
Other factors — age, sex, housing conditions, and
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post-mortem factors such as processing of carcass-
es and method of chilling —influence carcass yields
(Bilgili, 2002, Bihan-Duval et al, 1999). Slaughter
age and weight of, for example, Cobb500 broilers
depend on the requirements of the consumer popu-
lation, and can vary between countries. The average
weight is from 1.70 kg (33 days old, Germany) to
2.92 kg (51 days old, Japan), where the meat yield is
above 70 %. (Anonym, 2012a). At the most common
age for slaughter — 42 days, Cobb 500 have an av-
erage weight before slaughter of 2.73 kg, Ross 308
— 2.65 kg and Hubbard Classic — 2.59 kg (4Anonym,
2012a,b,c,).

Materials and Methods

The study was conducted on 36 commercial
market broilers (100 Cobb 500, 100 Ross 308 and
100 Hubbard Classic) which were divided into six
groups. Each line was divided into two groups of
broilers, which were 42 and 50 days old, respec-
tively. Broilers were between 2000 and 2600 g live
weight. The broilers were fed according to a breed-
er feeding program based on recommended nutri-
ent levels. Broilers were slaughtered in a registered
slaughterhouse.

Determination of chemical composition (water,
protein, fat and ash) was carried out on breast meat
and meat from drumsticks with thighs from each
group. The chemical composition was determined
using standard methods (SRPS ISO, 1998; SRPS
150, 1992; SRPS ISO, 1992; SRPS ISO, 1999).

Statistical analysis of the results was con-
ducted using the software GraphPad Prism Version
5.00 for Windows (GraphPad Software, San Diego,
California USA, www.graphpad.com). Mean values
were calculated and the groups were compared with
one-way ANOVA with Tukey’s multiple comparison

statistical test. Two-way ANOVA with Bonferroni
post hoc test was performed to test the effect of
broilers line (Cobb, Ross and Hubbard) and age (42
and 50 days) as main effects, and their interaction on
the chemical composition values. Values of p<0.05,
p<0.01 and p<0.001 were considered significant.
The results are expressed as mean = SD.

Results and Discussion

Results of the chemical composition of meat
(breast and drumstick with thigh) of three different
broiler lines are shown in Tables 1 and 2.

The chemical composition of broiler meat re-
ported in the literature is very variable and depends
on many factors. According to Van Heerden et al.
(2002), breast meat contained on average 74.01% wa-
ter, 23.29% protein, 2.91% fat, and 1.11% ash (Ross
308 and Cobb broilers), while meat from drumsticks
with thighs contained 72.47% water, 19.16% pro-
tein, 8.91% fat, and 1.0% ash. Wattanachant et al.
(2004) found that breast meat (CP707 broilers) con-
tained an average of 74.87% water, 20.59% protein,
0.68% fat and 1.10% ash and meat from drumsticks
with thighs was 77.22% water, 19.08% protein,
0.81% fat and 1.06% ash. According to Lonergan et
al. (2003), breast meat (commercial broilers) con-
tained on average 73.42% water, 24.02% protein
and 1.08% fat. Baltic et al, 2015 found that com-
mercial broiler breast meat contained 78.10+0.13%
water, 16.33+£0.51% protein, 1.92+0.20% fat and
3.65+0.07% ash. Djordjevic (2005) found that breast
meat of broiler hybrid Hybro G contained on aver-
age 73.81% water, 24.17% protein, 0.94% fat and
1.22% ash, while meat from drumsticks with thighs
contained 72.35% water, 17.50% protein, 9.24% fat
and 1.05% ash. According to Ristic (2007), the av-
erage chemical composition of broiler breast meat

Table 1. The effect of breed line and age on chemical composition of breast meat (Pectoralis major) of
broiler chickens (n=6)

42 days old 50 days old L A LxA
Parameter
(%) Cobb Ross Hubbard Cobb Ross Hubbard P value
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)

Water 72.99+0.34 73.23+0.14 73.12+0.16  73.50%0.45  73.01&£0.17  73.32+0.34 ns ns *
Protein 254420031  25.0124+0.13  24.94°+0.18  24.57+0.42  24.96:+0.13  24.87+0.40 ns *E *E

Fat 0.5448+£0.07 0.7642£0.04  0.91B2+0.10 0.90+0.07 1.01¢£0.14 0.79¢+0.13 HEE Rk ekok

Ash 1.03+£0.02 1.02+0.03 1.03+£0.03 1.04+0.03 1.03+£0.03 1.02+0.04 ns ns ns

Legend: Means within a row with a common superscript letter differ significantly: *® — (p<0.05) and » B-€ — (p<0.01); ns — not signifi-
cant (p>0.05); * — p<0.05; ** — p<0.01; *** — p<0.001; L — line factor; A — age factor; L x A — Interaction between line and age factor
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Table 2. The effect of breed line and age on chemical composition of meat from drumsticks with thighs of
broiler chickens (n=6)

42 days old 50 days old L A LxA
Parameter
(%) Cobb Ross Hubbard Cobb Ross Hubbard P value
(n=6) (n=6) (n=6) (n=6) (n=6) (n=6)

Water 7432A£0.69 74.44B+0.21 73.28AB+0.64 74.49%0.74  73.29°0.50  74.26+0.26 * * ns
Protein 19.8540.14  19.788+0.27 19.0948+0.37  19.34*0.31  19.07°£0.28 19.72C+0.38  ns ns - RRE

Fat 4465028  4.65¢0.22 6.77%€£0.37  5.15A£0.63  6.62AP+0.62  5.01P+0.22  *** * ok

Ash 1.04+0.04 1.03+0.03 1.03+0.05 1.03+0.03 1.03+0.03 1.02+0.02 ns ns ns

Legend: Means within a row with a common superscript letter differ significantly: A8 &P — (p<0.01); ns — not significant (p>0.05);
* — p<0.05; ** —p<0.01; *** — p<0.001; L — line factor; A — age factor; L X A — Interaction between line and age factor

(Ross and Cobb hybrids) was 74.9+£0.7% water,
23.6+0.7% protein, 0.6+£0.38% fat and 1.2+0.1%
ash, and of meat from drumsticks with thighs was
75.441.1% water, 19.6+0.9% protein, 3.88+1.33%
of fat and 1.1+0.1% ash. Castellini et al. (2002)
found the breast meat of 56 day old Ross broilers
contained 75.54% water, 22.39% protein, 1.46% fat
and 0.61% ash.

In all cases, breast meat was different to meat
from drumstick with thigh, especially with respect
to the fat content. Meat from drumstick with thigh
has a higher fat content than breast meat. However,
the protein content was consistently higher in breast
meat compared to meat from drumstick with thigh.
Additionally, variation was observed in chemical
composition (water, protein and fat) in breast meat
from different broiler provenances; this was also the
case with meat from drumsticks with thighs.

Results of chemical analysis of breast and drum-
sticks with thigh meat from the examined groups of
broilers in this study were in agreement with the re-
sults of other authors. Our results for breast meat
and meat from drumsticks with thighs from three
different broiler lines and two different ages, showed
significant differences in the fat content. Finally, fat
content certainly depends on both broiler line and
age, but also depends on interactions of these fac-
tors. Cobb broilers at 42 days old contained a sig-
nificantly lower percentage of fat (p<<0.01) in both
breast meat and in meat from drumsticks with

thighs than Cobb broilers at 50 days old. Fat con-
tent was the highest in 42 day old Hubbard broil-
ers. Meat from drumsticks with thighs derived from
Hubbard broilers (42 days old) had significantly
lower (p<0.01) amounts of water and protein com-
pared to other broiler provenances. In contrast, old-
er Hubbard broilers (50 days) had lower percentages
of fat in breast meat and meat from drumsticks with
thighs than the other two broiler provenances (Cobb
and Ross) of the same age.

Conclusion

Beside other factors, genetics, age, diet and
breeding have a significant impact on broiler car-
cass quality parameters, such as chemical com-
position of breast meat and meat from drumsticks
with thighs. Fat content was the most variable meat
quality indicator measured, and depended on broil-
er line and age and both of these factors together.
Cobb broilers, 42 days old, had the lowest percent-
age of fat in breast meat and meat from drumsticks
with thighs, compared to meat from the other broil-
er lines of the same age. Hubbard broilers, 50 days
old, had the lowest percentage of fat in breast meat
and meat from drumsticks with thighs than the oth-
er two broiler provenances (Cobb and Ross) of the
same age. Younger broilers (42 days old) always had
lower fat levels in breast meat and meat from drum-
sticks with thighs than older broilers (50 days old).

Acknowledgements: This paper was supported by the Ministry of Education, Science and Technological De-
velopment of the Republic of Serbia, Project No. (TR 31034).




Natasa Glamoclija et al.

Comparative analysis of meat chemical composition of different broiler provenances

References

Anonym, (2012a). www.cobbvantress.com/Products/Product-
Profile/Cobb_50

Anonym, (2012b). http://en.aviagen.com/

Anonym, (2012c¢). http://www.hubbardbreeders.com/products.
php?id=7

Baltic T., Baltic Z. M., Misic D., Ivanovic J., Janjic J., Bosk-
ovic M. & Dokmanovic, M. (2015). Influence of mari-
nation on Salmonella spp. growth in broiler breast fillets,
Acta Veterinaria, 65, 3,417-428.

Bihan-Duval E., Milet N. & Remignon, H. (1999). Broiler meat
quality: Effect of selection for increased carcass quality
and estimates of genetic parameters. Poultry Science, 78,
822-826.

Bilgili S. F. (2002). Poultry meat processing and marketing —
what does the future hold? Poultry International, 10, 41,
12-22.

Castellini C., Mugnai C. & Dal Bosco, A. (2002). Effect of or-
ganic production system on broiler carcass and meat qual-
ity. Meat Science, 60, (3), 219-225.

Djordjevic M. (2005). Uticaj supstitucije ribljeg brasna dehi-
drovanim brasnom larvi domacée muve (Musca domestica
L.) na proizvodne rezultate i kvalitet mesa brojlera, dok-
torska disertacija, Fakultet veterinarske medicine, Uni-
verzitet u Beogradu.

Elfick D. (2012). A brief history of broiler selection: How chick-
en became a global food phenomenon in 50 years. Avia-
gen International, 1-7.

Glamoclija N., Drljacic A., Mirilovic M., Markovic R.,
Ivanovic J., Loncina J., Baltic, Z. M. (2013a). Analysis
of poultry meat production volume in Serbia from 1984.
to 2009. Veterinarski glasnik, 67, 3-4, 269-278.

Glamoclija N., Dokmanovic M., Ivanovic J., Markovic R.,
Loncina J., Boskovic M. & Baltic, Z. M. (2013b). The
effect of different broiler provenances on carcass meati-
ness, International 57" Meat Industry Conference, Bel-
grade, June 10—12%, 2013, 169-172.

Glamoclija N., Starcevic M., Janjic J., Ivanovic J., Bosk-
ovic M., Djordjevic J., Markovic R. & Baltic, M. Z.
(2015). The effect of breed line and age on measurements
of pH-value as meat quality parameter in breast muscles

Paper received: 12.04.2016.
Paper accepted: 11.05.2016

(m. Pectoralis Major) of broiler chickens. Procedia Food
Science, 5, 89-92.

Krischek C., Janisch S., Gunther R. & Wicke, M. (2011). Nu-
trient composition in broiler and turkey breast meat in re-
lation to age, gender and genetic line of the animals. Jour-
nal of Food Safety and Food Quality, 3 (62), 73—104.

Lonergan, S. M., Deeb N., Fedler C. A. & Lamont, S. J.
(2003). Breast meat quality and composition in unique
chicken populations, Poultry Science 82, (12) 1990-1994.

Ristic M., Freudenreich P., Damme, K. (2008). Hemijski sas-
tav zivinskog mesa — poredenje brojlera, kokosi, ¢uraka,
pataka i gusaka. Tehnologija mesa 49, (3—4), 94-99.

Ristic M., P. Freudenreich, Renate Werner, Gabriele
Schiissler, Ute Kostner & S. Ehrhardt. (2007). Hemij-
ski sastav mesa brojlera u zavisnosti od porekla i godine
proizvodnje. Tehnologija mesa 48, (5-6), 203-207.

SRPS EN ISO 5492:2012. Sensory analysis — Institute for
Standardization of Serbia.

SRPS EN ISO 936/1999. Meat and meat products — Determi-
nation of total ash (reference method). Institute for Stand-
ardization of Serbia.

SRPS EN ISO 1442:1998. Meat and meat products — determi-
nation of moisture content (reference method). Institute
for Standardization of Serbia.

SRPS EN ISO 937/1992. Meat and meat products determina-
tion of nitrogen content (reference method). Institute for
Standardization of Serbia.

SRPS EN ISO 1443/1992. Meat and meat products — determi-
nation of total fat content (reference method). Institute for
Standardization of Serbia

USDA. (2006). National Nutrient Database for Standard Refer-
ence, release 19. http//www.nalusde.gov/fnic/foodcomp/
cgi-bin/list_nut_edit.pl.

Van Heerden S. M., Schonfeldt H. C., Smith M. F. * Jansen
van Rensburg D. M. (2002). Nutrient content of South
African chickens, Journal of Food Composition and
Analysis (15), 47-64.

Wattanachant S., Benjakul S. & Ledward D.A. (2004). Com-
position, color and texture of Thai indigenous and broiler

chicken muscles, Poultry Science, 83, (1), 123—128.




