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Abstract

In this paper was studied the influence of sex and nutrition on the meat chemical composition of
breast, thighs and drumsticks, at different broiler genotypes. The biological material was represented
by broilers: ,, Cobb-500" (Lc), , Hybro PN+” (L1 with variants V1, V2, V3) and ,, Hubbard F15" (L2
with variants V1, V2, V3), reared 42 days in identical microclimate conditions.The recipes of
compound feed used had different levels of energy and protein: standard at Lc, L1V1 and L2V1; with
10% higher at L1V2 and L2V2; with 10% lower at L1V3 and L2V3. After saughter, from each batch
and variant were taken 10 carcasses (five per sex) and was determined the chemical composition of
meat (water, dry matter, protein, lipids and ash), using STAS methods. For analysis of variance was
used Mann Whitney test. The lipids content in meat showed the biggest variation between muscles
analyzed, with minimum values in the breast and maximum values in thighs. In all cases, it was found
that, males had a lower quantity of lipids and a higher quantity of proteins, compared to females.The
results showed that the sex had significant influence on the lipids content from thighs and breast. The
statistical differences between the three variants in the L1 and L2 batches, support the claim that the
content of protein and lipids in the examined muscles was influenced by protein-energy levels of the
feeding. The genotype has influenced content of proteins and lipids from breast, with statistical
differences (p<0.05) between Lc and L2.
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INTRODUCTION obtained from broilers specidized in thisareais

In practice, broiler chickens reared for
meat production are usually slaughtered at 42
days old. In Romania and in most countries
of the world, poultry meat is produced in
industrial system, with a period of growth
between 35 to 42 days, depending on market
demand for carcasses weight.

In time, were changed growth
performance of broiler chickens through
selection by improved growth rate, body
mass, feed conversion, slaughter yield,
carcass composition and meat quality [2].

The chemicd compostion of meat is
greatly influenced by the rations used in feeding
the broiler chickens [4, 9, 11, 19, 20]. The meat
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known for its sensory, technological, physical,
chemical, nutritiond and dietary qualities [3, 4,
10, 23, 26]. The poultry meat is requested by
consumers, because has specid flavor
characterigtics, high nutritional vaue and high
degree of digedtibility [4, 8].

The broiler chicken hybrids had require
diets with higher levels of energy and protein
[11], to maximize genetic potentia and to
achieve high efficiency of growth [11, 27]. In
different researches were reported result on
the effects of the diet, genotype and sex on
broiler meat quality [1, 4, 6, 10, 19, 26].
However, it is not known whether areduction
in energy and protein levels will affect meat
quality at broiler chickens reared in Romania,
depending on genotype and sex.

Researchs in this respect are necessary, in
order to understand the response of genotype
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and sex of chickens to diets with different
levels of protein and energy and investigate
effect of the raw materials used in the feed
recipes on carcass traits and the chemical
composition of poultry meat.

The objective of our study was to determine
the influence of genotype, sex and nutrition (the
different energy and protein levels) on chemical
composition of muscles in broiler chickens,
which were sacrificed at age 42 days.

MATERIAL AND METHOD

In this work, the study was made on three
genotypes of chicks (males and females),
,Cobb-500", Lc batch (5 pens); ,,Hybro PN™,
L1 batch: (15 pens) and ,,Hubbard F15", L2
batch (15 pens), reared in the identical
condition of microclimate. Broiler chickens
from L1 and L2 batches were distribute in
three experimental variants per batch (V1, V2,
V3), each with five pens. In the growth period
(1 to 42 d) for microclimate factors of the

house (air temperature and air relative
humidity), the values have been according to
recomendations from Management Manual
,Cobb-500" hybrid [27]. The growth system
was on the permanent litter and a density of 12
chicksm? and the growing technological
system was in accordance with the new
European Union regulation on animal welfare
compulsory from 2012 in al EU members.
The three growth periods conducted, were:
starter, from 1 to 14 d; grower, from 15t0 35d
and finishing, from 36 to 42 d [11, 27].

Depending on the age of chickens during
the growth period (1 to 42 d) a each
chickens batch were given three recipes of
compound feed: starter (1 to 14 d), grower
(15 to 35 d) and finishing (36 to 42 d), ad
libitum. The recipes of compound feed used
had different levels of energy and protein:
standard at Lc, L1V1 and L2V1; with 10%
higher at L1V2 and L2V 2; with 10% lower at
L1V3and L2V3 (Table 1).

Table 1 Features of feed compound recipes for chickens

Growth period _ o Lli\(jl :jxg ::;xg
Recipe features L2vi

sarter 1144 | — R O R 0% o )

Grower 15350 | e ity eet) i S gy

" 1 T 1

CP (g/kg feed)-crude protein; ME (kcal/kg feed)-metabolizable energy

At the end of the growing period (42 d),
chickens have been daughtered and from each
batch or experimental variant were used 10
carcasses (2 carcasses per each pen), in equa
number per each sex (59+543). After portioning
of carcasses have been carried laboratory
analysis for meat chemica composition (water,
dry matter, protein, lipids and mineras) for
three regions (breast, thighs and drumsticks).

Methods of analysis used to determine
the chemical composition of the meat were;
drying method for water and dry matter
content (at +103°C); calcinations for total
minerals content (at +550°C); Soxhlet
method by modern appliances-Soxtest Raypa
PG-16 EO1 for total lipids, Kjeldahl method

adapted on appliances FOSS TECATOR for
protein substances.

Raw data obtained from measurements
were processing using methods of biostatistics
with Microsoft Excel spreadsheet application.
To test the datigtica significance of
differences between mean vaues of the
characters studied has been applied analysis of
variance usng Mann Whitney test from the
program MINITAB 14 [5].

RESULTSAND DISCUSSIONS

The vaues related to the chemical
composition of meat from the major parts of
the carcasses: breast, thigh and drumstick, are
presented in Tables 2, 3 and 4.
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Water proportion in breast muscles
(Table 2) was from 73.10% to 74.18%, in
male chickens and from 73.22% to 75.00%,
in female chickens, and with very good
uniformity for it trait (V<1.20%). The
differences observed were not statistical
influenced to genotype or sex (P>0.05), but if
nutrition were reported at some statistical
differences (P<0.05).

Proteins content, with values from
21.18%, in femae chickens L2V3 up to

statistically influenced by genotype and
nutrition. For the Cobb genotype were
observed dlightly superior values versus
Hybro genotype and statistical differencesvs.
Hubbard genotype (P<0.05). In all cases,
recipes with greater energy and protein levels
had positively influence on protein content of
breasts, and situation was reverse for diets
with lower energy and protein levels. The
differences between mean values from the
three experimental variants L1 and L2 were

24.51%,

in mae chickens L1V2, was

significant statistically (P<0.05).

Table 2 Chemical composition of meat from pectoral muscles

Specification Lc L1V1 L1V2 L1V3 L2V1 L2V2 L2V3
Water B A A B A
a
_ 73.44 73.60 73.10 74.18 73.83 73.21 74.16
X*sy (%) | +0.30 +0.30 +0.31 +0.32 40.35 +0.34 +0.39
V% 0.93 0.90 0.94 0.97 1.07 1.02 1.19
Dry matter A B AB A anl
- 26.56 26.40 26.90 25.82 26.17 26.79 25.84
X*sg (%) | 1028 +0.18 +0.22 +0.10 $0.12 +0.16 +0.06
o V% 2.38 1.56 1.83 0.90 1.05 1.30 0.55
[J] Proteins a AB A bB bAB A bB
X a
S| 23.93 23.65 24.51 22.68 23.22 24.17 22.45
S| Xtsg (%) | +022 +0.20 +0.22 +0.12 +0.16 +0.13 +0.18
g V% 2.06 1.85 2.03 1.17 1.50 1.18 1.76
S Lipids b2 , bAe , bB , DA , bAe b B , DA
_ 1.13 1.31 0.91 1.77 1.54 1.11 2.02
Xtsy (%) | +0.04 +0.03 +0.04 +0.07 +0.08 +0.03 +0.10
V% 7.48 5.34 9.68 8.53 12.14 5.87 11.09
Ash 1.12 1.13 1.16 1.13 1.12 1.13 1.12
X+sg (%) | =0.01 +0.01 +0.03 +0.03 +0.04 +0.05 +0.02
V% 2.36 2.96 6.70 5.74 7.17 8.95 3.31
Water a B B bA
b
_ 73.62 73.34 73.22 74.34 73.54 73.27 75.00
X*sg ()| 1034 +0.36 +0.31 +0.34 +0.38 +0.39 +0.40
V% 1.02 1.09 0.94 1.02 1.16 1.20 1.19
Dry matter a A A b B
- 26.38 26.66 26.78 25.66 26.46 26.73 25.00
o L XESx O] s011 +0.18 +0.19 +0.46 +0.11 +0.10 40.12
S V% 0.89 151 1.60 4.02 0.91 0.87 1.04
S Proteins a A A bB bAB A p B
< | _ 23.55 23.56 24.16 22.15 23.05 23.91 21.18
; Xtsg (%)| +0.16 +0.22 +0.24 +0.30 +0.16 +0.13 +0.20
g V% 155 2.06 2.23 3.01 1.58 1.20 2.08
ini a bAB bB bA bAB B bA
@ Llplds a a a a a a a
w| 1.44 1.69 1.13 2.20 2.02 1.43 2.53
Xtsg (%)| +0.05 +0.06 +0.07 +0.14 +0.10 +0.06 +0.13
V% 8.42 8.03 14.08 13.86 10.72 10.12 11.16
Ash 1.18 1.18 1.20 1.16 1.17 1.19 1.16
X +sg (%)| *0.02 +0.02 +0.05 +0.04 +0.06 +0.06 +0.06
V% 4.47 3.46 951 8.15 11.05 10.69 10.76

Note: Mann Whitney-test:

ab, AB

significant differences P<0.05;

X -Mean; + Sy Standard error; V%-Coefficient of variation

-20-




Lucrari Stiintifice-Seria Zootehnie, vol. 60

Total lipids content, had inferior limitsin
male chickens (from 0.91%, at L1V2 to
2.02%, a L2V3) and superior vaues at
female chickens (from 1.13%, at L1V2 to
2.53%, at L2V3), with datistic differences
for al situation (genotype, sex and nutrition).

For this indicator the best performance
was obtained at the Cobb genotype, followed

in order by the genotypes. Hybro and
Hubbard (P<0.05).
Nutrition for the three experimenta

variants L1 and L2 has determined significant
differences (P<0.05). Thus, data from Table 2
show, increasing lipid content of breast
muscles, in parallel with the reduction of the
levels of energy and protein from diets.

For chemica components from breast
muscles, our results can be compared with the
researches of other authors who reported values
of over 22.50% for tota proteins and less than
3% for lipid content [14, 15, 16, 17, 18, 24].

In meat from thighs (Table 3), water
content was from 70.64% up to 72.53% and
total proteins from 17.47% up to 19.24%,
with small differences between mae and
female chickens (P>0.05).

Lipids content of the thigh ranges from
7.75% to 10.38% in femae chickens and
from 6.98% to 8.97% in male chickens, with
good variability for this trait (V=4.25-9.41%)
and datistically significant  differences
(P<0.05) between chickens of different sex.

Table 3 Chemical composition of meat from thighs muscles

Specification Lc L1V1 L1V2 L1V3 L2V1 L2V2 L2V3
Water 71.90 71.92 72.32 72.23 72.53 72.54 72.14
X +sg (%)| *051 +0.47 +0.29 +0.78 +0.66 +0.53 +1.09
V% 1.59 1.45 0.91 2.43 2.04 1.62 3.37
Drymatter | 5g 19 28.08 27.68 27.77 27.47 27.46 27.86
X+sg (%)| 2051 +0.47 +0.29 +0.78 +0.66 +0.53 +1.09
o] V% 4.06 3.71 2.38 6.31 5.38 4.28 8.73
£ | Proteins 18.74 18.68 19.24 17.60 18.06 18.92 17.47
5| Xtsg (%) | 051 +0.53 +0.43 +0.63 +0.56 +0.73 +0.72
2 V% 6.07 6.30 4.94 8.01 6.88 8.57 9.24
E L|p|dS b a b AB b bB b bA b AB b B b bA
_ 7.64 7.81 6.98 8.63 8.03 7.21 8.97
X+sy (%)| +0.20 +0.17 +0.17 +0.36 +0.18 +0.14 +0.29
V% 5.75 4.81 5.47 9.41 4.98 4.30 7.25
Ash 0.98 0.95 0.98 0.94 0.96 0.97 0.92
X +sg (%)| *0.03 +0.04 +0.03 +0.01 +0.02 +0.03 +0.03
V% 7.63 9.69 5.90 351 5.22 7.65 6.70
Water 71.22 71.05 71.62 71.09 72.08 72.11 70.64
Xtsy (%)| *0.56 +0.81 +0.56 +0.89 +0.80 +0.83 +1.19
V% 1.76 2.56 1.75 2.81 2.48 2.58 3.76
Dry matter | og 78 28.95 28.38 28.91 27.92 27.89 29.36
X +sg (%)| *0.56 +0.81 +0.56 +0.89 +0.80 +0.83 +1.19
[92]
S V% 4.37 6.29 441 6.91 6.40 6.66 9.04
g .
o | Proteins | 1854 18.50 19.09 17.52 18.04 18.90 17.64
S | Xts; (w)| 050 +0.59 +0.65 +0.59 +0.62 +0.77 +0.86
© V% 5.97 713 7.59 7.32 7.70 9.16 10.91
% LIpIdS a AB bBC bA AB bBC bA
L 28.78 28.98 37.94 210.03 8.63 a7.75 210.38
X+sy (%)| +0.31 +0.35 10.21 +0.34 10.21 +0.15 +0.35
V% 8.16 8.82 5.91 7.55 5.33 4.25 751
Ash 0.95 0.93 0.95 0.92 0.94 0.96 0.91
X +sg (%) | *0.02 +0.02 +0.03 +0.02 +0.02 +0.03 +0.02
V% 5.04 3.92 6.73 5.71 3.82 7.34 6.07
Notes: Mann Whitney-test: ™ "“significant differences P<0.05; ™ "“distinguished significant

differences P<0.01; X -Mean; + sy, - Standard error; V%-Coefficient of variation
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Lipid proportion in thigh muscles was lower
a V2 vaiants (6.98% to 7.21% a mades and
7.75% to 7.94% a femdes, regpectively), and
higher a V3 variants (8.63% to 8.97% a maes
and 10.03% to 10.38% at females, respectively).

Significant datistical  differences  were
revealed, in al case betweentheV1, V2 and V3
of the two experimentd batches (L1 and L2).

The values obtained for chemica
composition of thighs are consistent with
other results obtained in scientific works that
studied effect of the genotype, nutrition and

sex on poultry meat quality [4, 6, 8, 10, 13,
14, 15, 16, 17, 18, 24].

Data related to water content, dry matter,
minerals, proteins and lipids in the samples
taken at drumsticks are presented in Table 4.
For water content from drumstick were
obtained the highest values in male chickens
(71.79% to 72.61%) and the lowest values at
female chickens (71.29% to 72.02%), and
situation was reversed for dry matter content.
In all case were not statistical differences
(P>0.05).

Table 4 Chemical composition of meat from drumsticks muscles

Specification Lc L1V1 L1V2 L1V3 L2V1 L2V2 L2V3
Water 72,38 72,46 72,09 72,61 71,79 72,00 72,24
X +sg (%)| 2062 40,68 40,81 +0,89 +0,56 40,72 40,69
V% 1,91 2,08 2,51 2,76 1,75 2,24 2,13
Dry matter | 57 62 27,54 27,91 27,39 28,21 28,00 27,76
X +sg (%)| 2062 40,68 40,81 +0,89 +0,56 40,72 40,69
@ V% 5,01 5,48 6,48 7,31 4,44 5,77 5,54
L1 Proteins A B A B
S| _ 20,54 20,55 21,71 19,19 20,24 21,21 18,85
S| X*tsz (%) | 1051 +0,59 +0,62 +0,67 +0,50 +0,60 +0,60
2 V% 5,60 6,37 7,08 7,81 5,51 6,28 7,06
> Lipids a AB bB bA b AB B bA
_ 5,69 5,33 4,68 6,66 6,57 5,39 7,43
XEsz (%) | 0,26 +0,19 +0,31 +0,30 +0,16 +0,41 +0,31
V% 10,06 8,07 14,63 9,99 5,60 17,07 9,25
Ash 0,98 1,01 1,03 0,95 1,02 1,04 0,98
X+sg (%) | 0,03 40,03 40,03 +0,02 +0,04 40,02 40,02
V% 7,30 5,89 551 423 8,29 3,56 5,21
Water 71,85 72,02 71,94 71,69 71,35 71,29 71,70
Xtsg (%)| 20,62 40,66 40,89 +0,65 +0,53 40,79 40,69
V% 1,92 2,05 2,77 2,01 1,65 2,48 2,17
Drymatter | g 15 27,98 28,06 28,31 28,65 28,71 28,30
Xtsg (%)| 0,62 40,66 40,89 +0,65 +0,53 40,79 40,69
[%2]
S V% 4,90 5,28 7,10 5,10 4,10 6,17 5,49
—E‘) Proteins a A A bB A bB
- 20,57 20,13 21,23 19,14 19,79 21,19 18,63
o Xtsx )| 1063 | 4063 | 044 | +040 | 063 | 4063 | 0,45
g V% 6,82 7,91 4,66 4,65 711 6,60 5,39
] Lipids a B B bA bB B bA
o 6,01 5,84 5,29 7,54 2759 6,14 8,22
Xtsg (%) | 10,23 40,34 40,27 +0,36 +0,24 +0,38 +0,34
V% 8,54 13,04 11,41 10,55 6,96 13,67 9,37
Ash 1,02 1,02 1,04 0,98 1,05 1,09 1,02
X +sg (%)| 0,06 40,05 40,05 +0,06 +0,05 40,05 40,04
V% 12,38 11,86 11,06 13,03 10,13 11,12 7,82
Notes: Mann Whitney-test: * " significant differences P<0.05;

X -Mean; + Sy - Standard error; V%-Coefficient of variation

In drumstick muscles, the V2 variants had
the highest protein content, with differences of

+0.66 to +1.40% vs. Lc batch (P>0.05); +0.62%
to +1.16% vs. V1 variants (P>0.05) and +2.09%
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to +2.56% vs. V3 variants (P<0.05) that had the
lowest values for tota proteins.

When making reference to the lipids
content for samples taken from thighs area,
the data presented the Table 4 shows the
lowest proportions at male chickens, V2
variants and Hybro genotype, and the greater
values at female chickens, V3 variants and
Hubbard genotype. Analysis of variance
revealed datistical differences (P<0.05)
between the three variants L1 and L 2.

In meat from thighs and drumsticks, were
found values lower for water and protein
content, while for lipids were higher, as
compared with breast muscles.

As regards the anatomic region, the
protein proportion in the breast had higher
values with 3.54% up to 5.27%, compared
with the thighs and with 2.55% up to 3.60%
versus drumsticks, and if we mean lipids
content the situation was reversed.

Some studies have revealed statistical
differences for chemical composition of
breast, thigh and drumstick muscles. Suchy
et a. (2002) had showed that at hybrids
»R0ss 308", ,Cobb” and ,,Hybro”, the protein
content of breast muscle was higher on the
average with 3.6 to 4.2 percentages,
compared with thighs muscles, similar data
was reported by Zlender et al. (1995) cited by
[4], Bogosavljevi¢-Bosckovi¢ et al. (1999),
Simeonova (1999) cited by [4], Marcu et al.
(2009, 20114, 2011b, 2011c, 20123, 2012b)
Diaz et a. (2010) cited by [4]. While, in
some studies by comparing of breast, thigh
and drumsticks muscles were found higher
differences for lipid content than for total
protein content [13, 14, 15, 16, 17, 18].

Nutrition as external factor has major
influence on the chemical composition of
broiler meat. Diets with low protein and
energy had determined reduced meat protein
content, while the lipids content of the
muscles had increased [4].

The feeding effect with different protein
and energy levels on the chemical composition
of broiler meat was reported in the literature by
severa authors. Thim et a. (1997) using feed
recipes, with 16% and 24% proteins had
reported different protein content in broiler
mesat (15.2% and 16.97%, respectively). Marcu
et a. (2009) a ,Cobb-500" hybrid had used
recipes of compound feed that had CP higher
by 2% and obtained the increase protein

content in breast, thighs and drumsticks by
0.48, 0.74 and 0.64%, respectively.

Marcu et d. (2011a, 2011b, 2011c, 20123,
2012b) reported some datistical differences
for protein and lipid content in samples taken
from breast, thighs and drumsticks in broilers
»R0ss-308", ,,Lohmann Meat” ,, Arbor Acres’
»Hubbard F15" and ,Hybro PN™, if it was
used feed recipes that had different levels of
energy and protein.

Genotype is another factor significantly
affecting protein and lipid content from broiler
meat. The genotype effect on broiler mesat
composition was observed by Farran et 4.
(2000), that had reported differencesin carcass
composition at five hybrids with fast-growing.
This results were confirmed the results
obtained by the other authors[1, 12, 21, 22].

CONCLUSIONS

In breast fillet the water proportion and
proteins was higher, as compared with thighs
and drumstick muscles, which had the higher
lipids content and lower total protein.

The lipids content in meat showed the
biggest variation between muscles analyzed,
with minimum values in the breast and
maximum values in thighs.

The results obtained show that in paralel
with increased protein and energy in diet ware
increased protein content of broiler meat, and
situation was reverse for meat lipids.

In al cases, it was found that, males had a
lower quantity of lipids and a higher quantity
of proteins, compared to females.

The genotype has influenced content of
proteins and lipids from breast, with statistical
differences (P<0.05) between Lc and L2.

Overall speaking, the results obtained
have confirmed the substantial influence of
feed with different protein and energy levels
in terms of meat quality, as well as the effect
of sex and genotype on the traits. Moreover,
in future is required research more thorough
for facilitate and further issue presented.
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