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The present study was conducted to evaluate the effect of sex and age on physico-chemical
and organoleptic qualities of Rajasri chicken at three different ages i.e. 16th, 20th and
24thweeks of age. Day old chicks (n=144) were reared to the age of 16, 20 24 weeks of age
under the deep litter system. Six male and six females were slaughtered at 16, 20 and 24
weeks of age in each trail of total four trails. The thigh muscle showed significantly
(P<0.05) higher pH, Water Holding Capacity, myoglobin content, Muscle Fiber Diameter
and Shear Force values than breast muscle and increased significantly (P<0.05) with an
increase in age (from 16 to 24 weeks) in both sexes in the present study. Crude protein,
crude fat and total ash percentages increased significantly (P<0.05) and moisture percent
decreased significantly (P<0.05) with an increase in age (from 16 to 24 weeks) in both the
muscles of either sex in the present study. Overall acceptability scores were found to be
higher at 16th week chicken compared to the subsequent age groups studied and slaughter
of birds at 16 weeks of age is desirable among all the age groups studied which showed
good palatability.

Introduction
higher productivity (150-160 eggs per annum)
compared to nondescript fowls under range
conditions, Compact body and long shank
length for agility to avoid predation, Capacity
to withstand diseases and adverse climatic
conditions and a truly dual purpose bird
(Viroji Rao et al., 2012).

Rajasri is a designer fowl suitable for
backyard production developed by PV
Narsimha
Rao
Telangana
Veterinary
University together with Poultry Research
Station (PRS), Rajendranagar, Hyderabad.
Rajasri variety is developed by crossing four
different breeds (two dual type, one layer type
exotic breed and local non-descript poultry
were involved). It is different from other rural
poultry varieties as it has a broad genetic base
and introgressed with genes from local birds
by incorporating desirable traits such as

Most of the cases, people relish the meat from
a country chicken than broilers probably due
to a very varied diet and plenty of exercise
and exposure to nature. In general, nutritive,
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physicochemical and sensory properties have
been noted as the most crucial aspects in
consumer perception of meat and meat
products. Nutritive value is of great concern,
but the physicochemical and organoleptic
properties of meat are also important for meat
processing and consumer acceptance.

(Elico model L 1-10 T, Chennai) with a glass
probe electrode. About 10 g of meat sample
was blended with 50 ml of distilled water for
one minute in a blender and the volume was
made up to 100 ml and pH was recorded. The
estimation of water holding capacity (WHC)
of breast meat was determined according to
the method of Whiting et al., (1981). Breast
and thigh sample of 500 mg was taken and
placed between the pre-weighed filter papers.
Then it was placed on a rigid, flat surface by
keeping polythene sheet above and below. A
pressure (40 psi) i.e. 2.81 kg was applied to it
for 5 min. The meat flake was removed from
the filter paper and weighed. The filter papers
were dried and weighed. The percent WHC is
estimated as the ratio between the weights of
meat flake along with protein attached to the
filter paper to the sample weight.

The productive traits of Rajasri chicken have
been studied by Viroji Rao et al., (2012) and
Daida Krishna et al., (2012) but the meat
quality has not been studied extensively.
Hence, the present study was designed to
evaluate
the
physico-chemical
and
organoleptic qualities of Rajasri chicken at
three different ages (16th, 20th and 24th).
(From 16 weeks age onwards the meat quality
was studied as Rajasri is a slow growing
chicken and attain minimum slaughter
weights at this age).

Muscle fiber diameter (MFD) was measured
as per the method recommended by Jeremiah
and Martin (1977). Breast and thigh sample of
5g was cut into small cubes and homogenized
for two 15 seconds periods at low speed,
interspaced with a five second resting interval
in a solution containing 0.25 M sucrose and
1.0mM EDTA (Ethylene Di-amine Tetra
Acetic acid) to produce slurry. One or two
drops of the slurry were transferred onto a
microscope slide and covered with a cover
slip. The suspension was examined directly
under a light microscopic equipped with low
object and 10x eye piece containing a
calibrated micrometer. MFD was measured as
the mean cross sectional distance in
micrometer between the exterior surfaces of
the sarcolemma, at three different places
along with its length of 20 randomly selected
muscle fibers.

Materials and Methods
Experimental design
Day old chicks were procured from Poultry
Research Station (PRS) Rajendranagar,
Hyderabad and reared in Department of
Poultry Science to the ages of 16th, 20th and
24th week, under deep litter system and actual
farm conditions with identical management
practices. Physico-chemical and organoleptic
quality study was conducted in the
Department
of
Livestock
Products
Technology, Hyderabad. A total number of
144 birds were slaughtered at 16, 20 and 24
weeks age. Four trials were conducted at each
age, each trail consists of six male and six
female. Meat samples were collected from the
thigh and breast muscles after 24 hours of
storage at refrigeration temperature (4±10C)
to assess the physico-chemical and sensory
attributes.

Breast and thigh muscle samples were sealed
in low-density polyethylene bags and placed
in water bath maintained at 100°C for 30 min
with a final internal temperature of 80°C,
followed by overnight chilling at 4 ± 1°C.
Chilled samples were equilibrated to room

The pH of breast and thigh muscle samples
was measured by adopting the procedure laid
down by AOAC using a digital pH meter
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temperature and 12 mm diametercores were
taken using a tissue borer with muscle parallel
to the direction of the fibres. The shear force
of the core was measured using Texturometer
(Model H1KF; Tinius Olsen, Redhill,
England) with V-shaped stainless steel blade
(60° angle) and triangular hole in the middle.
The cores were sheared perpendicular to the
muscle fiber orientation with 75 Newtons (N)
load range and a crosshead speed set at 200
mm/min. The force required to shear the
samples was recorded in N.

by subjecting to a semi- trained five-member
panel drawn from the staff of the College of
Veterinary Science, Hyderabad. Cooked
cubes of approximately 1.5 cm cut from the
breast and thigh muscles were served to the
panel members as randomly coded samples
and the panelists were provided with a nine
point Hedonic score card to assess the colour,
flavour, juiciness and tenderness of the
sample.

Myoglobin was extracted from meat using a
modified procedure of Warris (1979). Breast
and thigh samples were blended with 5
volumes of cold 0.04 M phosphate buffer at
pH 6.8 (prepared by adding Di-potassium
hydrogen phosphate to Potassium dihydrogen
phosphate until the buffer attains pH 6.8) and
homogenized for 10 seconds and kept at 1oC
for 1 h. That was centrifuged at 3500 rpm at
4oC for 30 min and filtered through Whatman
filter paper no.1. The absorbance of filtrate
was measured at 525 and 700 nm using a UVVIS spectrophotometer (model: UV-1700;
Pharma
Spec,
SHIMADZU,
Japan).
Myoglobin content estimated asMb (mg/g) =
(A525-A700) × 2.303 × 5

The data was subjected to statistical analysis
by applying two way ANOVA, Univariate
analysis using statistical package for social
sciences (SPSS) version 21. Differences
between means were tested using Duncan’s
multiple comparison test and significance was
set at P <0.05 (Duncan, 1955).

Statistical analysis

Results and Discussion
The results (Table 1) reveal that the effect of
age was significant (P<0.05) while the effect
of sex was non-significant on pH of Rajasri
chicken. Thigh muscle of both sexes showed
significantly higher pH than breast muscle in
present
study.
These
results
were
corroborated with Souza et al., (2011) who
observed ultimate pH of thigh muscle was
higher compared to breast muscle and
reported no significant effect of sex on
ultimate pH in broilers. Sanka et al., (2014)
attributed the higher thigh muscle pH might
be due to higher muscle activities in leg
muscles than breast muscle and observed a
slightly higher pH of drumstick and thigh
muscle at 7th month than 5th month, implied
that, males were probably more active than
female. Diaz et al., (2010) attributed the high
pH of drumstick is probably due to the
different type of muscles that predominate in
drumstick (oxidative muscles Vs glycolytic
muscles in the breast). Lonergan et al., (2003)
and Abdullah et al., (2010) in broilers and
Musa et al., (2006) in Anka and Rugao breeds

The percentage of moisture, protein, fat and
total ash were determined as per the methods
recommended by A.O.A.C. (1980). Dry
matter content was determined by ovendrying at 103oC; total fat content was
obtained by Soxhlet extraction using
petroleum ether (B.P. 80-90oC); Ash content
was determined by charring fresh sample
followed by heating in a muffle furnace for 3
to 5 h at 600oC; Kjeldahal method was used
for the analysis of total nitrogen content and
crude protein content was calculated and
expressed as percentage.
The organoleptic attributes viz. colour,
flavour, juiciness and tenderness of cooked
breast and thigh meat samples were assessed
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broilers i.e. thigh muscle (20.4 m) MFD was
lower than breast muscle (26.6 m) and
differences in muscle fiber diameter was
attributed to the differences in age, rate of
rigor onset, and degree of sarcomere
shortening as suggested by Smith and
Fletcher (1988). The results (Table 4) shows
the effect of sex and age were significant
(P<0.05) on the myoglobin content of Rajasri
chicken in the present study. These findings
were similar to the findings of Nishida and
Nishida (1985) in chicken and Froning et al.,
(1968) in Turkey who observed the increase
in myoglobin content with age. They also
reported that male turkey myoglobin content
was higher than female. Thigh muscle
myoglobin content was more than the breast
muscle of both sexes in the present study,
which might be due to the predominance of
type I fibers (oxidative) in thigh muscle as
compared to type II fibers (glycolytic) in
breast muscle as suggested by Lawrie (2006).

observed no significant effect of sex on
ultimate pH in broilers. At a pH of 5.4 to 6.2
the meat is normally considered to be of high
quality (Bals, 2009; Woelfel et al., 2002).
The results (Table 2) showed that the effect of
age was significant (P<0.05) while the effect
of sex was non-significant on WHC of Rajasri
chicken in the present study. These results
were in accordance with the findings of
Husak et al., (2008) who observed that higher
meat pH is more effective for retaining
desirable colour and moisture absorption
properties and Muthukumar et al., (2011)
reported that the WHC significantly increased
with age in broilers. Musa et al., (2006) found
no significant effect of sex on WHC of Anka
and Rugao breeds. Lyon et al., (1985)
reported an increase in WHC with an increase
in age of broiler he attributed this to increase
in fat content in broilers. Santiago et al.,
(2005) observed water holding properties of
breast meat were significantly influenced by
age at slaughter in broilers.

The results (Table 5) show the effect of sex
and age were significant (P<0.05) on SFV of
Rajasri chicken in the present study. In the
present study the values of the shear force
increased with age probably due to an
increase in the cross linkages in the
connective tissue. Collagen cross-linking
increases with the age and is often associated
with increased toughness (Fletcher, 2002). In
the present study male showed comparatively
lower shear force values than females and the
results were corroborated with Simpson and
Goodwin (1975) who reported that shear
values for male broilers were significantly
lower than those for females when the meat
was cooked in an autoclave for 20 min and
held for 2 to 4h at 2°C. These results are in
contrary to the observations of Abdullah et
al., (2010) and Musa et al., (2006) who
reported male shear values were significantly
higher than female. This variation in results
might be due to cooked meat sample in present
study Vs. fresh meat samples of earlier
mentioned studies.

In the present study WHC was significantly
higher in thigh muscle compared to breast
muscle and increased with age which might
be due to higher pH in thigh muscle as
compared to breast muscle. The results (Table
3) reveal that the effect of sex and age were
significant (P<0.05) on MFD of Rajasri
chicken in the present study. These findings
were similar to those of Berri et al., (2007)
who reported an increase in breast muscle
fiber diameter due to the reduced glycolytic
potential of muscle fibers and correlated their
finding with an increase in pH and WHC of
muscle. Ono et al., (1993) and Muthukumar
et al., (2011) reported significant increase
(41.51 m to 58.24 m) in MFD with age in
broilers. Wattanachant et al., (2005) reported
the fiber diameter of Thai indigenous chicken
at age 16 weeks in thigh muscle (31.1 m)
was higher than breast muscle (28.9 m) and
in contrary they observed opposite results in
409
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Table.1 Effect of sex and age on pH-24 h of breast and thigh muscle of Rajasri
chicken at three different ages
Sex

Muscle

16 week

20 week

24 week

Female

Breast
Thigh
Breast
Thigh

5.65±0.02cB
5.80±0.00bA
5.68±0.01bB
5.78±0.01bA

5.72±0.02bB
5.83±0.02bA
5.74±0.01abB
5.82±0.01bA

5.79±0.01aB
5.93±0.01aA
5.78±0.02aB
5.91±0.02aA

Male

Values are Mean ± SE, n=6.
Means with different superscripts in a row (lower case letters) and in a column(Upper case letters) differ
significantly (P<0.05)

Table.2 Effect of sex and age on WHC (%) of breast and thigh muscle of
Rajasri chicken at three different ages
Sex

Muscle

16 week

20 week

24 week

Female

Breast
Thigh
Breast
Thigh

19.08±0.05cB
19.34±0.05cA
19.09±0.02cB
19.32±0.04cA

20.29±0.01bB
21.75±0.01bA
20.32±0.04bB
21.77±0.02bA

21.17±0.03aA
22.82±0.02aA
21.15±0.01aB
22.79±0.06aA

Male

Values are Mean ± SE (n=6)
Means with different superscripts in a row (lower case letters) and in a column
(Uppercase letters) differ significantly (P<0.05)

Table.3 Effect of sex and age on Muscle Fiber Diameter (m) of breast and thigh muscle of
Rajasri chicken at three different ages
Sex

Muscle

Female

Breast

60.06±0.05Cb

62.15±0.02bD

63.86±0.04aB

Thigh

61.86±0.03cA

65.80±0.01bB

68.96±0.05aA

Breast

60.12±0.12

Thigh

61.93±0.05

Male

16 week

20 week

24 week

cB

62.28±0.03

bC

63.93±0.06

cA

65.93±0.04

bA

69.01±0.11

Values are Means ± SE (n=6)
Means with different superscripts in a row (lower case letters) and in a column
(Uppercase letters) differ significantly (P<0.05)
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Table.4 Effect of sex and age on Myoglobin (mg/g) of breast and thigh of
Rajasri chicken at three different ages
Sex
Female
Male

Muscle
Breast
Thigh
Breast
Thigh

16 week
0.54±0.06cC
1.16±0.07cB
0.66±0.01cC
1.42±0.03cA

20 week
0.72±0.03bD
1.44±0.02bB
0.83±0.01bC
1.68±0.02bA

24 week
0.87±0.01aD
1.71±0.03aB
1.03±0.03aC
1.96±0.03aA

Values are Means ± SE (n=6)
Means with different superscripts in a row (lower case letters) and in a column
(Uppercase letters) differ significantly (P<0.05)

Table.5 Effect of sex and age on Shear Force Value (N) of breast and thigh of
Rajasri chicken at three different ages
Sex
Female
Male

Muscle
Breast
Thigh
Breast
Thigh

16 week
11.87±0.05cC
13.21±0.11cA
10.04±0.03cD
12.88±0.05cB

20 week
12.68±0.05bC
15.84±0.03bA
11.47±0.04bD
15.08±0.04bB

24 week
13.16±0.04aC
22.57±0.04aA
12.83±0.05aD
18.19±0.05aB

Values are Mean ± SE (n=6)
Means with different superscripts in a row (lower case letters) and in a column
(Uppercase letters) differ significantly (P<0.05)

Table.6 Effect of sex and age on proximate composition of breast and thigh muscle of Rajasri
chicken at three different ages
Parameter
Moisture %

Protein %

Fat %

Ash %

Sex
FB
FT
MB
MT
FB
FT
MB
MT
FB
FT
MB
MT
FB
FT
MB
MT

16 weeks
75.38±0.14aC
76.08±0.05aB
75.54±0.12aC
76.42±0.25aA
21.23±0.17cA
19.47±0.22cC
21.48±0.17cA
20.26±0.21cB
1.06±0.02bC
1.82±0.11bA
0.99±0.02cC
1.44±0.04cB
1.08±0.02bAB
0.85±0.04cC
1.12±0.04cA
0.99±0.03cB

20 weeks
74.30±0.12bB
75.11±0.05bA
74.42±0.15bB
75.24±0.08bA
22.84±0.29bA
20.80±0.31bB
22.97±0.16bA
21.31±0.16bB
1.21±0.07bC
2.09±0.07bA
1.12±0.02bC
1.84±0.04bB
1.20±0.07abAB
1.04±0.05bB
1.25±0.02bA
1.11±0.02bAB

FB: female breast, FT: female thigh, MB: male breast, MT: male thigh.
Values are Mean ± SE; (n=6).
Means with different superscripts in a row (lower case letters) and in a column
(Upper case letters) differ significantly (P<0.05)
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24 weeks
73.21±0.96cB
74.25±0.13cA
73.37±0.19Cb
74.32±0.14Ca
23.54±0.20aA
21.60±0.16aC
24.01±0.14aA
22.31±0.16aB
1.43±0.09aC
2.81±0.12aA
1.22±0.03aC
2.20±0.05aB
1.32±0.05aA
1.20±0.01aB
1.38±0.01aA
1.29±0.02aAB
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Table.7 Effect of sex and age on organoleptic scores of breast and thigh muscle of Rajasri
chicken at three different ages
Parameter
Colour

Juiciness

Tenderness

Flavor scores

Overall
acceptability

Sex
FB
FT
MB
MT
FB
FT
MB
MT
FB
FT
MB
MT
FB
FT
MB
MT
FB
FT
MB
MT

16 weeks

20 weeks

cD

6.50±0.01
6.80±0.02cB
6.65±0.02cC
7.05±0.04bA
6.54±0.03cC
6.69±0.02bAB
6.63±0.01cB
6.74±0.02cA
7.24±0.01aA
6.97±0.07aC
7.11±0.02aB
6.76±0.02aD
6.54±0.01cD
6.75±0.01bB
6.62±0.02cC
6.84±0.01cA
6.93±0.01aB
7.05±0.03aA
6.95±0.01aB
7.09±0.02aA

bD

6.65±0.02
6.91±0.02bB
6.78±0.01bC
7.18±0.03aA
6.70±0.00bC
6.79±0.03bB
6.74±0.02bBC
6.84±0.02bA
7.16±0.01bA
6.85±0.01bC
7.03±0.03abB
6.63±0.02bD
6.69±0.02bC
6.82±0.01bB
6.73±0.01bC
7.09±0.02bA
6.87±0.01bAB
6.94±0.01bA
6.82±0.01bB
6.90±0.03bA

24 weeks
6.89±0.02aC
7.14±0.03aB
6.92±0.01aC
7.23±0.01aA
6.86±0.03aC
7.05±0.06aB
6.92±0.01Ac
7.16±0.02aA
7.02±0.03cA
6.72±0.01bC
6.92±0.05bB
6.56±0.02bD
6.78±0.02aD
6.98±0.04aB
6.89±0.02aC
7.26±0.01aA
6.81±0.02bA
6.82±0.01cA
6.79±0.01bA
6.84±0.01bA

FB: female breast, FT: female thigh, MB: male breast, MT: male thigh.
Values are Mean ± SE; (n=6).Means with different superscripts in a row (lower case letters) and in a column (upper
case letters) differ significantly (P<0.05)

The lower shear force values in the present
study may be due to the fact that the shear
force values were obtained after 24 h aging,
which is in accordance with the study of
Abdullah et al., (2010) who reported a
decrease in shear value (50.7 N to 20.5 N in a
period of 0h to the 24h period of aging time in
broiler breast) with increase in aging period.

a significant decrease in moisture percentage,
the increase in crude protein and crude fat
percent with age in broilers. In contrary to the
present study, they reported an insignificant
effect of age on ash percent. Fakolade (2015)
reported a significant decrease in moisture
percent, increase in protein and ash percent, in
contrary to the present study, they have
reported a significant (P<0.05) decrease in
crude fat percent with age in Harco Black
chicken. In the present study moisture percent
and crude fat percent was higher in thigh
muscle compared to breast muscle where
crude protein and total ash percent was higher
in breast muscle in both the sexes. These
findings were corroborated with Fakolade
(2015), Jaturasitha et al., (2008), Intarapichet
et al., (2008) and Haunshi et al., (2013). In

The results (Table 6) reveal that the effect of
sex and age were significant (P<0.05) on
percent moisture, crude protein, crude fat and
total ash of Rajasri chicken in the present
study. The moisture percent decreased
significantly (P<0.05) with age where crude
protein, crude fat and total ash percentage
increased. These results are in accordance
with Muthukumar et al., (2011) who reported
412
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the present study moisture percent was
insignificant between male breast and female
breast muscle, but the thigh moisture
percentage was higher in male only at 16
weeks of age. Protein percent was higher in
male than female in both muscles, crude fat
percent was higher in female in both muscles
and ash percentage was higher in male. In
contrary to these findings Lopez et al., (2011)
reported an insignificant effect of sex on
proximate composition in broilers.

In conclusion sex and age have shown
significant (P<0.05) effect on physicochemical and organoleptic qualities of Rajasri
chicken. The palatability is more at 16 weeks
of age among all three age groups studied and
the male bird showed significantly (P<0.05)
high performance than female. It is
recommended that slaughter of Rajasri bird at
16 weeks can be considered more honest as
per results obtained in the present work.
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