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ABSTRACT

Broilers Cobb chicks reared in the Poultry Rearing Center, Faculty of Veterinary Medicine, Cairo
Universityslaughtered at 30" and 42" day of ageto explore the effect of age on carcass traits and
meat quality in terms of chemical and physicochemical attributes.The meat of 30" day old broilers
revealed significantincrease (P<0.05) in moistureand ash contents, however, they
showedsignificantdecrease (P<0.05)in protein andfat content in comparison with 42" day old
broilers.The meat obtained of 42" day old revealed significant increase(P<0.05)in total soluble,
sarcoplasmic and myofibrillar proteins contents.Regarding the collagen content, the meat of 42"
day old showed significantly higher(P<0.05) contents in comparison to 30" day old broilers. The
mean pH values were 5.69,5.65,6.03 and6.00, while that of TYBN (g/100g) were11.51,12.18,8.49 and
10.66; and that of TBARS (mg malonaldehyde/kg) were0.06, 0.09,0.18 &0.29 forbreast and
thighmuscles of 30*" dayand 42" dayrespectively.Age induced a significant effect on water holding
capacity of muscles, where breast and thigh of 42" day were significantly higher(p<0.05) than

those of 30" day.
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INTRODUCTION
Poultry meat production and consumption
has dramatically increased over the last few
decades (American Meat Institute, 2004).
The relatively low costs of poultry
production, the rapid growth rate of broilers,
the high nutritional value of the meat and the
introduction of many new further processed
poultry products increased the popularity of
poultry in many countries during the last few
decades (Barbut , 2002). The number of
chickens heads produced in the world and in
Egypt in 2013 was around 2174.4 billions
and 126.1 million. Meanwhile, the world
chicken meat production in 2012 was about
92.8 million tonnes, from which Egypt

produced only 0.8 million
tonnes(FAOSTAT, 2015).
Poultry meat comprises an essential

component in the human diet all over the
world due to its high sensory characteristics,
attractiveness, and nutritive value as it is
characterized by low fat content with high
levels of unsaturated fatty acids, low sodium
and cholesterol content as well as high
protein content (Bourre, 2005; Barroeta,
2006; Bonoli et al.,, 2007; Givens, 2009;
Hwang et al., 2011).

Meat quality can be defined as the over all
characteristics including physical, chemical,
biochemical, microbial, sensory, technological,

hygienic, nutritional and culinary properties
of meat (Imgr, 1989 ; Xiong, 1999).
Appearance, texture, juiciness, wateriness,
firmness, tenderness, odor and flavor are
among the most important and perceptible
meat features that influence the initial and
final quality judgment by consumers before
and after purchasing a meat product (Cross
et al, 1986). Furthermore, quantifiable
properties of meat such as water holding
capacity, shear force, drip loss, cook loss, pH,
shelf life, collagen content, protein solubility,
cohesiveness, and fat binding capacity are
indispensable for processors involved in the
manufacture of value added meat products
(Allen et al., 1998).

Technological and quality parameters can be
influenced by several factors including
slaughter age, origin (Poltowicz and Doktor,
2012), breed and sex (Musa et al., 2006),
nutrition (Ramzija et al., 2010),
environmental condition (Du and Ahn
2002b; Wang, et al., 2009), slaughtering
method  (Addeenet al, 2014) and
biochemistry of the post-mortem muscle
(Santos et al., 2004). Among the most
important factors affecting quality of poultry
meat are origin and slaughter age. They
mainly determine the organoleptic attributes
of meatand its technological properties.
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Knowledge available on meat quality and the
effect of age on the quality and technological
properties of broiler meatis insufficient,
therefore, the aim of this study was planned

MATERIALS AND METHODS

Sample collection

Agrand total of one hundred and fiftyl-day
old unsexed broilers Cobb chicks were
obtained from a local hatchery. Chicks were
divided randomly into five groups and
housed in a floor pen equipped with
Sawdustlitter, with a bird density 10
birds/m’in the Poultry Rearing Center,
Faculty of Veterinary Medicine, Cairo
University. The starting temperature was
33°C then decreased gradually 2°C each
week until reach 21°C at the 6% week.
Continuous  lighting  was  provided
throughout the experiment. All experimental
birds under experiment were vaccinated
against Avian Influenza, Newcastle,
Infectious  Bronchitis and  Gumboro
diseases.The feed and water were provided
ad-labium along the duration of the
experiment in mash, pellet form.The diets
were formulated to cover the nutrient
requirements for Cobb broilers (Cobb
manual, 2005).

At the end of the experiment (30" and 42™
day of age), 11 birds from each group were
randomly selected and slaughtered for
evaluation of meat quality and carcass
characteristics. All birds were fasted for two
hours before slaughter, while water was
available till the time of slaughter. Birds
were slaughter following the Halal method
allowing all flowing blood to drain out of the
carcass. After complete absence of signs of
life, all birds were eviscerated manually at
the experimental unit in the Poultry Rearing
Center, Faculty of Veterinary Medicine,
Cairo University then kept individually at
4°C for 24 hours. After evisceration,
eviscerated body were weight, breast weight,
marylands(thigh plus drumstick) weight and
organ (heart, gizzard and liver) weight were
recorded. Afier elapse of 24 hours active
chilling post-slaughter, the skin was removed
and the breast and thigh were dissected into
separate muscles and subjected for
investigations,

Chemical analysis
Proximate analysis (AOAC, 1995)

out to investigate the relationships between
slaughtering age of broiler and meat quality
characteristics.

Breast, thigh and skin were rendered into
uniform mass by passing three times through
a meat mincer and mixed thoroughly after
each mincing time before being used for
determination of moisture, total protein,
ether extractable lipids and ash.
Measurement of soluble proteins(%)
Sarcoplasmic proteins(%)

Sarcoplasmic  proteins  solubility = was
determined by homogenizing one gram of
raw muscle sample in 10 ml of ice-cold 25
mmol/l potassium phosphate buffer (pH 7.2)
using a stomacher (Lab blender 400) at the
lowest speed. Homogenate was left to stand
in a shaking water bath (GFL-1083,
Germany) at 4+°1C overnight. The mixture
was then centrifuged at 1500rpm for 20
minutes (Joo et al., 1999),and the protein
(%)of the supernatant was determined using
Kjeldahl method(Tyszkiewicz and
Klossowska, 1997).

Total and myofibrillar proteins(Joo et al,
1999)

Total soluble proteins were determined by
homogenizing one gram meat sample in 20
ml ice-cold 1.1 mol/l potassium iodide in a
100 mol/L. phosphate buffer (pH 7.2). The
procedures for homogenization, shaking,
centrifugation, and protein determination
were the same as described for sarcoplasmic
protein. Myofibrillar proteins(%) were
obtained by calculating the difference
between total and sarcoplasmic protein.
Measurement of collagen content
Hydroxyproline standard curve

Fifty mg of L-hydroxyproline (BDH
Chemicals Ltd, England) were dissolved in
100 ml distilled water by adding one drop of
conc. H,SO4. Ten ml from the previous
solution were diluted to 100 ml with distilled
water to get a working standard. An actual
working solution was prepared by diluting
10, 20, 30, 40 ml from the previous working
standard solution to 100 ml with distilled
water, From the diluted working standard,
0.1, 0.2, 0.3 and 0.4 were made up to one ml
with distilled water (representing 1, 2, 3 and
4 ng hydroxyproline standards). A standard
graph was plotted with different
concentration of hydroxyproline using
Unico(1200Series,USA) spectrophotometer
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against the blank at 450nm(Nueman and
Logan, 1950).

Collagen content

Soluble and insoluble collagen content of
meat samples were determined according to
the procedure of Nueman and Logan (1950)
and Mahendrakar et al. (1988). Two grams
of meat sample were cooked in boiling water
bath for 30 min.and hydrolyzed with 40 ml
of 6 N HCl in a hot air oven (Heraeus D-
63450 Hanau, Germany) at 105°C for 18
hours. The hydrolysate was filtered, and the
volume was adjusted to 50 ml with distilled
water. pH of 25 ml aliquot was adjusted to
7.0 with 40% NaOH and the volume was
made to 50 ml with distilled water. One ml
from the obtained aliquot was mixed with
one ml each 0of 0.001 M copper sulfate, 2.5 N
NaOH and 6% H,0, (For blank,one ml

distilled water was used instead of the
aliquot). After mixing, the tubes were kept at
room temperature for 5 minutes with
occasional shaking. The tubes were then
heated at 80°C for 5 minutes in a water bath
(Kubota YCW-04M, Japan) with frequent
rigorous shaking, then cooled in ice, and 4ml
of 3N H,SOy and 2 ml of 5% 4-
dimethylaminobenzaldehyde in n-propanol
were added. After thorough mixing, the tubes
were heated again at 70°C for 16 minutes in
water bath. Absorbance of the test sample
was measured at 540 nm against the blank
using Unico (1200 Series, USA)
spectrophotometer. The calculation for
estimating the hydroxyproline (g/100 g) in
meat was outlined by Woessner (1961)
using the following equation:

OyxC,XTAXT
Hydroxyproline (g/100g) = X100

Osx A x Vx W x1000x 1000
Where
Oy  Optic density of the unknown C;  Concentration of the standard
T, Total volume from which aliquot wastaken T  Total volume made
Os  Optic density of the standard A Aliquot taken
V  Volume of solution used for neutralization W  Weight of the sample taken

Collagen content =Hydroxyproline solubilize% x 7.25

Physicochemical examinations
Measurement of pH value

Five grams from each of the prepared
muscle sample were homogenized with 20
ml distilled water for 10-15 seconds
(Kandeepan et al., 2009). pH was measured
using pH meter (LovibondSenso Direct)
with a probe type electrode (Senso Direct
Type 330) where three readings for each
sample were obtained and the average was
calculated. The pH meter was calibrated
every two samples using two buffers 7.0
and 4.0

Measurement of Total Volatile Basic
Nitrogen'TVBN"

Ten grams of muscle sample were
macerated with 100 ml tap water and
washed into a distilling flask with 200 ml
tap water, then 2 grams magnesium oxide
were added. A macro-Kjeldahl distillation
apparatus was connected to the distillation
flask containing 25 ml of 2% boric acid
solution and few drops of methyl-red
indicator (0.016 g methyl red, 0.083 g
bromocresol green per 100 ethanol) with

the receiving tube was dipped below the
liquid, with distillation continued till
collection of 200 ml. The condenser was
then washed with distilled water and the
distillate was titrated with 0.05 M (0.IN)
sulphuric acid. The Total Volatile Base
Nitrogen (mg/100 gram sample) was
calculated as the titration multiply by 14
(Kearsley et al., 1983).

Thiobarbituric Acid Reactive Substances
"TBARS"

Five grams from each muscle sample were
homogenized with 15 ml deionized distilled
water using a stomacher (Lab blender 400)
for 10 seconds at the highest speed. One
milliliter of the homogenate was mixed
with 50 pl butylated hydroxyanisole (7.2%)
and one ml each of 15mM 2-thiobarbituric
acid and 15% trichloroacetic acid. The
mixture was vortexed, incubated in a
boiling water bath for 15 minutes to
develop color, then cooled under running
water for 10 minutes, vortexed again, and
centrifuged for 15 minutes at 2500 rpm.
The absorbance of the resulting supernatant
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was measured at 531 nm using Unico 1200
(USA) series spectrophotometer against a
blank containing one ml of deionized water
and2mlof2-thiobarbituricacid-
trichloroacetic acid solution. The reading
was multiplied by 7.8 to obtain the value of
thiobarbituric acid reactive substances
expressed as milligrams of malonaldehyde
per kilogram of sample(Du and Ahn,
2002a).

Measurement of Water Holding Capacity
Water  Holding  Capacity “WHC”
percentage was measured by centrifuging

the percentage of WHC was calculated as
the ratio of supernatant to the sample
weight (Hongsprabhas and Barbut, 1999).
Statistical analysis

Each analysis was run in three replicates
and the collected data were analyzed using
SPSS statistics 20 for windows. Results
were recorded as mean + SE. Analysis of
variance was performed by ANOVA
procedure to compare between different
treatments by the least significant
difference (LSD) and significance was
defined at P<0.05.

20 g samples at 15,000 rpm for 20 minutes
in cooling centrifuge (Jouan, MR 18-12,
USA). The supernatant was weighted and

RESULTS AND DISCUSSION
Table (1 ): Carcass characteristics of broilers
30" day 42* day

Live weight (g) 1823.89+99,72 342135+ 22747°
Un-eviscerated careass (g) 1638.27+96,79* 3!153*]94.50h
Eviscerated carcass (g) 1335.27+91.85° 2558.52 160.03°
Carcass weight after Chilling (g) 1308.38 + 94.26* 2558.52+ 160.03°
Drip (%) 203+097" 0.85 +0.55°
Dressing (%) 49.51+£2.02" 52.63%1.75°
Skin with subcutaneous fat 179.48 +23.08* 303.98 + 35.39°
Breast muscle (g) 366.14 £ 49.72* 785.87 +71.38"

[ Thigh muscle (g) | [C2825222155* | [ s6133+42.50°
Neck (g) 73.93 = 10.11* 12644 +16,02°
Wing (2) 12839 £ 10.48" 252.87+26.61°
Giblet ( Liver, Heart , Gizzard )(g) 93,57 +9,38" 132.88 £13.98°

—
a-b means with different superscripts within the same column differ significantly at P<0.05
From the results showen in table (1); it is  thigh on the basis of dressed carcass weight,
clear that carcass traits of broilers grown to  increased with age and slaughter weight,
different age 30", 42" day old showed Drip(%:) decreased §igniﬁcant1y with
significant effect on dressing percentage wich increa:smg slaughter weigljt. These results
increased gradually with age and The yield  were in good agreement with those reported

(%) of high valued primal cuts like breast, by Muthukumar et al. (2011).
Table (2): Proximate chemical analysis (%)
Breast Thigh i Skin
30%day 42"day 30™day 42*day 30™ day 42"4ay :
Moisture 7534£028° 74304045 75.01£033" 7239£074° 49.084054* 44.8410.615
Protein 19.894027° 2099+030° 1538£032° 17.06+047° 095£0.19" 058014
Tapasnhe 15694031 17494024 1223£020' 14532028  ND ND
proteins
Sareepisimic 576£0.14° 695018  421£012° 491017 ND ND
proteins
z‘,ﬁ:::: e 9934019 1054£0.17° 8.02£0.15"  9.620.14° ND ND
Fat 3182032 349+0.54°  812£042° 044094 42182050° 4603x057°
Ash 149+0,13*  1,192010°  1.37£009° 1.04+0.14" 772:054" 851+019"
Collagen content ~ 0.15£001' 021001  025£001* 039001 052£001* 0.76+001°

** means with different superscripts within the same column differ significantly at P<0.05
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As showen in table (2) proximate chemical
analysis of breast, thigh muscles and skin; it
is clear that meat from 30"day old had
significantly (P<0.05) higher moisture , ash
and lower protein , fat content in comparison
with 42™day. However, ash content was
significantly (P>0.05) differ between age.
The obtained results were in agood agreement
with those reported by Lawrie (2006) who
found that all the different components of
proximate muscle analysis will increase with
an increase in age, except moisture content.

While proximate chemical analysis of skin
showed that 30™day had significantly
(P<0.05) lower fat, ash but higher moisture
and protein content in comparison with
42"day.

Total soluble proteins, myofibrillar and
sarcoplasmic proteins revealed significant
(P<0.05) difference between 30"day meat
and 42°'day meat as showen in table (2).

Table (3): Physicochemical properties

Results of collagen content revealed the
presence of significant differences (P<0.05)
between the breast, thigh muscles and skin of
the investigated age groups, where muscles
and skin of young animals had significantly
(P<0.05) lower collagen content. The effect
of age on collagen is probably due to the
increase in  pyridinoline content of
intramuscular collagen and cross link
formation between tropocollagen fibrils
(Bosselmann et al, 1995). The obtained
result were in agreement with those reported
byJayasena et al. (2013) which found high
total collagen content in thigh meat than
breast.Collagen plays major roles in
determining eating quality of cooked meat.
As collagen fibrils are heated during cooking,
they shrink, resulting in a fluid loss and less
tender meat. They also act to hold muscle
fibers together after shrinkage (Weston et al.,
2002).

Breast Thigh Skin
30™day 42"%day 30" day 42"day 30" day 42"day
pH 5.69+001° | 5.65+003° [6.03+0.02°[6.00+0.03° [ 6.49+0.03" [ 6.49+0.04°
TBA (mg/kg) 0.06£0.01° | 0.09£0.02° |0.18%0.02" | 029+0.02° | 0.220.04* | 0.31+0.03°
TVBN _ (mg/100 | 11.51 £0.26° | 12.18=0.41° | 8.49+0.36" | 10.66+0.60° | 5.06+0.39* | 5.60 £0.30°
iﬁ?ﬁc (%) 7035+ 0.55° | 71.36+029° [ 7026+095" | 73.83+0.23° | ND ND

*® means with different superscripts within the same column differ significantly at P<0.05

The mean pH values were significantly (P<
0.05) differ between different investigated
breast and thigh muscles of young and old
broiler. The mean values of pH meat
from30®day old had significantly (P<0.05)
higher pH in comparison with meat from
42"day old while the mean pH values of
skins were non-significantly (P>0.05) differ
. These results were in good agreement with
Diaz et al. (2010), meanwhile, it was not in
agreement withthose reported byAbdullah et
al. (2010) who found that younger birds had
lower pH values than older one.

The values of TVBN (pg/100g) and of
TBARS (mg/kﬁ) of breast, thigh muscles
and skin of 30™ day old were ssgnificantly
(p<0.05) lower than those of 42" day. The
higher TVBN of 42™ day may be due to the
higher protein contents of muscles of these
animals which consequently resulted in

production of more volatile products during
degradation. TBARS content is commonly
used to evaluated lipid oxidation (Rey et al.,
2001), which is related to meat deterioration
(Paniangvait et al, 1995). The higher
TBARS values in 42"day may be due to
higher fat contents of muscles and skin
which consequently resulted in production
of more malonaldehyde generated from lipid
hydroperoxides during degradation.

The values of water holding capacity
"WHC" of breast and thigh of 42 day were
significantly (p<0.05) higher than those of
30"day . Therefore the "WHC" was affected
by age and these results were in agreement
with those reported by Muthukumar et al.
(2011) who reported that WHC higher by
increasing slaughter age. Diaz et al. (2010)
reported that meat of the youngest animals
showed lower water holding capacity.
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CONCLUSION
It can be concluded thatage induced a
significant effect on different meat quality
characteristics,  physicochemical  and
technological properties of Broiler meat.
Meat of youngerbroiler had significantly
highermoisture and ash contents, and
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