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Abstract: The study was carried out to evaluate the effect of six different strains of broilers on age and immobilization methods of
slaughter as it affect meat quality. Two hundred and eighty eight (288) day old chicks (40 each for Abor-acre, Mashall, Cobbs, Anark, 
Ross and Hubbard) were raised for 6 and 8weeks. They were randomly divided into 12 birds per replicate to have 4 replicates per 
treatment. Eight birds per strain were immobilized (4 for each lateral and cone methods of immobilization), slaughtered, dressed, 
weighed and cut into primal cuts at 6 and 8 weeks respectively. Physico-chemical properties of meat and organoleptic properties were 
carried out. The results revealed that Abor-acre strains had the highest (P<0.01) live weight (2.31kg), dressing percentage (70.82%) and 
breast meat (23.21%). The birds slaughtered after 8 weeks showed better (P<0.001) live weight (2.22kg), Dressing % (71.81%), back 
(14.25%) and breast muscle (20.14%). The immobilization methods have no influence (P>0.05) on the carcass yield and the various cuts. 
Live weight, dressing %, back and breast were all significant (P>0.05) due to the interaction of strain, age and immobilization methods 
of slaughter. The least (P<0.01) values were reported in Arbor-acre for cooking loss (15.65%) while Ross strain had 4.67% for chilling 
loss. Higher losses (P<0.001) were noted during cooking and chilling of samples but improved (P<0.001) crude protein and ether extract 
were found with the increase in age of slaughter. Killing cone positively influenced (P<0.01) the physical parameters (pH, WHC, 
Cooking and chilling losses) but no significant differences were observed for the chemical composition. Significance (P<0.05) was also 
observed only in the physical properties for interaction between strains and immobilization methods and age at slaughter and 
immobilization methods. Immobilization of birds with cone and 6 weeks birds enhanced (P<0.01) the various sensory parameters 
examined while the panelists rated meat from Anark strains highest (P<0.05) for flavour, Tenderness, Juiciness and the Overall 
acceptability. The interaction due to all the factors were reported significant (P<0.05) for the sensory evaluation. In conclusion, strain, 
age and immobilization methods of slaughter are critical tools to be considered in assessing the quality of meat. 
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1. Introduction  

Presently, one of the global challenges is food security and 
consists of food production with best quality for the 
population which increases annually (1). Poultry meat 
production represents one of the ways to increase production 
of animal proteins and now occupies the second place in the 
world just after pork (2). Chicken meat is a low fat protein 
source and provides essential vitamins and minerals such as
Niacin, Vitamin A, Vitamin E and magnesium. It also has a 
favourable ratio of polyunsaturated fatty acids to saturated 
fatty acids (PUFA: SFA) making it beneficial to consumers 
by lowering cholesterol, consequently helping to reduce the 
risk of cardiovascular diseases (3), (4). Consumers 
frequently observed chicken meat as a “healthier” option 
when compared to other meat or protein products at the 
market (3). They also acknowledge the convenience of
portioned retail cuts at relatively low prices in contrast to
beef or pork meat (5). Marketing of poultry has been greatly 
diversified and as a consequence, selection for edible meat 
yield, mainly breast yield, has been intensified since the 
consumers are yearning for quality and safe meat.  

Several complex factors can affect poultry meat quality 
properties (5). These factors can be either intrinsic (species, 
race, type of muscle, sex, genetic origin and slaughtering 
age) or extrinsic (conditions of breeding and slaughtering, 
feed, technological treatments and post mortem biochemical 

changes) (5). Meat quality concept is defined as the overall 
meat characteristics including its physical, chemical, 
morphological, biochemical, microbial, sensory, 
technological, hygienic, nutritional and culinary properties 
(6). In general, the consumers judge meat quality from its
appearance, texture, juiciness, water holding capacity, 
firmness, tenderness, odor and flavour (7). Moreover, the 
processors involved in the manufacturing of value-added 
meat products considered quantifiable properties of meat 
such as water holding capacity, pH, shelf life, collagen 
contents, protein solubility, cohesiveness, and fat binding 
capacity as indispensable (7), (8).  
  
Knowles and Broom (9) reported that the handling 
component was the most potent stressor for broiler chickens. 
Handling, inversion, the act of shackling and tight shackles 
may induce stress, pain and flapping, which may lead to
dislocations (particularly of the wings), fractures and muscle 
haemorrhages. Struggling may adversely affect meat quality 
by producing a build-up of lactic acid in the muscle, 
resulting in a low muscle pH, which reduces the water-
holding capacity of the meat. So, in addition to its welfare 
importance, there is a financial incentive in encouraging 
birds to limit their activity as much as possible. 

Genetic selection based on important economic traits such as
growth rate, body size, edible meat yield and feed 
conversion ratio has resulted in changes in commercial 
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poultry meat industry (10), (11). As a result, the age to reach 
market weight, the amount of feed necessary to produce a 
kilogram of meat and the age at which slaughter occurs have 
been reduced (12). Today, arguments exist on what age to
slaughter broiler birds to achieve optimum quality and 
returns on investment. Also shackling of birds has been 
reported to have negative impact on meat quality. The 
present study is therefore aimed at examining the effect of
slaughter age and different methods of immobilization on
carcass yield, quality and sensory attributes of six different 
strains of broiler chickens 

2. Materials and Methods  

Experimental Site 
The study was carried out at the Poultry Unit of Teaching 
and Research Farm, Ladoke Akintola University of
Technology, Ogbomoso. A total of 240 day old broiler 
chicks, 48 chicks each of Arbor Acres, Marshall, Cobbs, 
Anark and Ross were purchased from local hatcheries and 
raised on deep litter in separate for 42 days (6 weeks) and 56
days (8weeks). Each treatment (strain) consisting of 48 birds 
was divided into 12 birds per replicate to have 4 replicate 
per treatment. Conventional broiler starter (CP – 23%, ME
3000kcal/kg) and broiler finisher (CP – 20%, ME
2900kcal/kg) diets were given and water supplied ad-
libitum. Feed intake and body weight of each replicate were 
determined weekly and all necessary vaccinations and 
medications carried out as at when due and litter was well
managed.  

Four birds per treatment were slaughtered using two 
different methods of immobilization or restrain. The first 
method was the normal procedure described by (13). This 
was tagged as lateral immobilization or restrain. The wing 
and the legs were mechanically restrained on a flat bed (14).
The second method is through the use of killing funnel or
cone (14), (15). Killing cone (average length 20-25 cm, 
entry diameter 25-30 cm, exist diameter 4-6 cm) was used to
bleed animal. The procedure is to suspend the bird head 
down in the funnel. This holds the body and allows the neck 
and head to protrude. The underside of the neck is turned 
towards the operator who, holding back the bird’s head in
one hand, severs the junjular vein by cutting on the left side
of the neck. The head is not cut off. The funnel prevents the 
wings from flapping and the birds bleed freely (15). Birds 
were fasted 8 hours prior to slaughter, then they were 
weighed to record their fasted live weight, and killed by
bleeding for 90seconds from a single cut that severed the 
carotid artery and jugular vein. After bleeding, birds were 
scalded, defeathered and eviscerated as described by
Abdullah et al. (12). Carcasses were then weighed, dressing 
percentage and cuts (primal cuts) percentages were 
measured and recorded at each slaughter ages (6 and 8 
weeks respectively). 

The Major Pectoralis muscle of the breast meat was however 
subjected to physico-chemical and sensory analysis. The pH
values of the meat were determined in duplicates samples 
using a pH meter. Chilling loss was calculated as the 
difference in percentage terms between pre - and post- 
freezing weight (16). Samples were weighed, placed in
plastic bags and cooked at 850C for 25 minutes, and then the 

meat was dried, allowed to cool at room temperature, and re-
weighed to determine cooking loss (16),(17).

Water holding capacity (WHC) of the samples was
determined by the filter press method developed by Grau 
and Hamm (18) as modified by Suzuki et al., (19). Intact 
meat samples from the primal cuts were weighed, placed 
between equal sized filter papers (10.1x10.1cm2) and 
pressed between two plexi- glasses using a vice for one 
minute. The meat samples were removed and oven dried at
105oC for 24 hours to determine the moisture content. The 
amount of water released from the sample was measured as
the area of the filter paper wetted by pressing, relative to the 
area of pressed sample using a compensatory plani-meter is
calculated as the water holding capacity.  

Proximate analysis was used to determine the chemical 
attributes of the meat according to A.O.A.C (20). Samples 
were analyzed for dry matter (1000C in air-forced oven for 
24 hours), crude protein (Kjeldahl procedure), ether extract 
(Soxhlet procedure) and ash (5500C in furnace for 24 hours). 
The organoleptic properties was conducted using a 10
member trained panelists according to the procedures of
AMSA (21). Meat preparation was done using a wet cooking 
method. The samples were wrapped in impervious polythene 
pouches which could not be destroyed by cooking process. 
In the process, the meat samples were cooked in boiling 
water for 20 minutes using water bath with no spices added 
to the meat. The meat was then served to 10 member taste 
panels drawn from students and staff in the Department of
Animal Production and Health, Ladoke Akintola University 
of Technology, Ogbomoso. The trained panelists evaluated 
the samples for colour, flavour, juiciness, tenderness and 
general acceptability. The assessment was based on a 9 point 
hedonic scale. The score was arranged in a descending 
order, the maximum score 9 was given to extremely like 
condition while the lowest score 1 was for the poorest 
condition. 

Data Analysis 
Data obtained were subjected to analysis of variance 
(ANOVA) using the General Linear Model for factorial 
within a completely randomized design of SAS (22) and 
SPSS (23). Means were separated by Duncan’s range option 
of the same statistical softwares. 

3. Results 

Carcass yield and Primal cuts 
Carcass yield and primal cuts as affected by strain, age at
slaughter and immobilization methods is as presented in
Table 1. The results revealed that the live weight, dressing 
percentage and the breast muscle were significantly highest 
(P<0.01) for Arbor-acre strain. Superior (P<0.05) weight for 
back and wing part were noted in Cobb broiler strain. 
Marshall Strain gave the lowest values for all the 
parameters. The abdominal fat and back were also 
influenced (P<0.05) by the different strains of broiler 
chicken. The birds slaughtered after 8 weeks showed better 
(P<0.001) live weight, Dressing %, back and breast muscle 
(Table1). The immobilization methods have no influence 
(P>0.05) on the carcass yield and the various cuts. 
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There were significant (P<0.01) differences in the live 
weight, dressing %, back and breast cuts due to strain and 
age at slaughter interaction with values in Arbor-acre strain 
at different ages. Significance (P<0.5) was however noted in
live weight and dressing % due to strain and immobilization 
methods interaction while similar trend was observed for 
interaction between age and immobilization methods of
slaughter with the back cuts being included. Only wing, 
drumstick, thigh and abdominal fat were not significant 
(P>0.05) due to the interaction of strain, age and 
immobilization methods of slaughter, moreover all other 
parameters were significant (P<0.05). 

Physico-chemical Properties 
Both the physical (WHC, Cooking loss and Chilling loss) 
and chemical (crude protein and ether extract) properties 
were significantly (P<0.01) influenced by the different 
strains of broiler chicken except the pH values (Table 2). 
The least (P<0.01) values were reported in Arbor-acre for 
cooking loss (15.65%) while Ross strain had 4.67% for 
chilling loss. The age at slaughter strongly (P<0.001) 
influenced nutritional quality of the broiler meat samples as
higher (P<0.001) crude protein and ether extract were 
recorded at birds slaughtered at 8 weeks. Higher losses 
(P<0.001) (cooking and chilling) were found with the 
increase in age of slaughter. Killing funnel positively 
influenced (P<0.01) the physical parameters (pH, WHC, 
Cooking and chilling losses) but no significant differences 
were observed for the chemical composition. 

Interaction due to strain and age at slaughter showed 
significance (P>0.05) in all the physic-chemical parameters 
examined except for the pH values. Significance (P<0.05) 
was also observed only in the physical properties for 
interaction between strains and immobilization methods and 
age at slaughter and immobilization methods. 

Sensory 
The taste panelists score of broiler chickens as influenced by
strain, age at slaughter and immobilization methods is
shown in Table 3. No significance (P>0.05) was noted in the 
ratings of the panelists for meat colour. They however rated 
meat from Anark strains highest (P<0.05) for flavour, 
Tenderness, Juiciness and the Overall acceptability. Birds 
slaughtered at 6weeks of age have better (P<0.01) sensory 
properties than those at 8 weeks. Similarly, immobilization 
of birds with funnel enhanced (P<0.01) the various sensory 
parameters examined. The interaction due to all the factors 
were reported significant (P<0.05) for the sensory 
evaluation. 

4. Discussion 

Literature is replete with information regarding breed or
strain effect on carcass characteristics and primal cuts. It was 
reported that breed significantly affected live weight (5), 
carcass weight (24), breast and leg muscle weight (25),
abdominal fat and edible giblets weight (24),(25), (26) and 
back and drumstick weights (24) of broiler chickens. All 
these corroborated the present study. Market demand 
towards cut-up portions has increased and birds were 
selected according to main carcass part yield such as breast 
and thigh meat (27). During the last two decades, the 

increasing demand for further-processed products, coupled 
with a preference for breast meat in the Western countries, 
has shifted selection towards birds with high breast 
development since it is the most valuable portion of the 
chicken in the market with a significant economic impart 
(28), (29),(30). Genetic selection has resulted in
considerably heavier commercial broilers that are marketed 
at younger ages (31). There are also differences among the 
selected strains depending on their genetic background, and 
this has been observed in this study. 

Dressing percentage is a better index of total edible meat 
after the visceral organs; blood and feathers have been 
removed (32). With the significantly higher dressing % in
the birds slaughtered at 8 weeks, more edible meat will be
available for sales and eventual consumption. This was 
corroborated by earlier work by Mehaffey et al., (33) and 
Abdullah et al. (12) that live weight, carcass weight and 
dressing percentage increased with age with different strains 
of broiler. Moreover high carcass weight command high 
price. The composition of chicken muscle and technological 
quality of its meat change as the animal gets older.  

The variations that exist among the values for each 
parameter supported earlier works (5) that meat quality is a 
function of its genotype and it environmental factors. The 
results from Abdullah et al. (12) revealed a significant 
(P<0.05) variation in the chemical parameters but no
significance (P>0.05) was observed in the physical 
properties of the meat from different strains of broiler 
chickens. Crude protein and ether extract reported in this 
present study were in agreement with van Marle-koster and 
Webb (34) and Abdullah et al. (12). They reported that both 
strain and age at slaughter had significant effect on body
composition for carcass crude protein and ether extract.  

The result here is similar to those of Hector (35) and 
Abdullah et al. (30) who have earlier studied the effect of
strains on performance and meat quality characteristics of
broiler pectoralis muscles and indicated no significance 
among strains in the muscle pH at any postmortem time 
period. But this was contrary to the report of Mehaffey et al. 
(33) and Musa et al. (25) who showed that strain had 
significant effect on postmortem pH. Values of pH recorded 
in this study are comparable with pH values reported in the 
literature on several chicken strains (17),(33). Since the 
values obtained for the pH in the current study are within the 
normal range of the ultimate pH, other physical parameters 
measured were not negatively influenced above acceptable 
reported values in the literature (17),(33). However, 
significant differences were noted in all the physical 
parameters as affected by strains. Abor-acre birds showed 
the lowest losses with a superior WHC. 

Improved meat qualities are shown in birds slaughtered with 
killing cone than the lateral methods. The cone prevents 
struggling, wings flapping and the birds bleed freely. Studies 
of struggling on the shackling line have revealed that it
hastened the initial rate of pH drop and increased the redness 
of breast meat. Behavioural response to shackling however 
varied between chicken types, the slow-growing line being 
more reactive than the fast-growing line. In chicken, normal 
pH values at 15 min postmortem are around 6.2 to 6.5 (36), 

Paper ID: ART20161756 DOI: 10.21275/ART20161756 1320



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 9, September 2016 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

(37), whereas normal ultimate ph values are around 5.8 (38).
If the Ph after 15mins is low (below 6.0) when the muscle is
still warm, the proteins are subjected to denaturation (39),
which leads to a decreased water-holding capacity, a 
decoloration of the meat and increased cooking loss 
(40),(41),(42). Such defects have been amply described in
pigs, but also in turkeys (38) and chickens (39). These meats 
are often described as pale, soft and exudative by analogy 
with those described in pigs. They show exudative water 
loss (43) and a decreased technological yield (39) 44).
Although raw pale, soft, and exudative meats show a rather 
soft texture, they tend to be less tender after cooking because 
of excessive exudation (43).  

Sensory analysis is one of the oldest mean of meat quality 
control which allows producers to identify, understand and 
respond to consumer preferences more effectively (45). The 
sensory results in this work was supported by the report of
Fletcher (41) and Gigaud et al., (46) that when slaughter age 
decreases the flavor of meat decreases whereas the 
tenderness and the juiciness increase although the flavor in
the present study also decreased with age. The decrease of
tenderness in chicken meat during muscle growth can thus 
be due to the structural changes of collagen (47) older birds 
are more mature at the time of harvest and have more cross-
linking of collagen (41). The colour changes could also be

justified as poultry breast meat tends to become darker and 
redder as bird age increases because of highest contents of
myoglobin in the muscles (41). Tenderness, together with 
juiciness and flavour are the most factors with respect to
consumer satisfaction (48). Better organoleptic properties 
were found in the cone immobilized chicken than the lateral 
one. This was because of a better pH reported in the study 
which corroborated Shi and Ho (49) report that the 
organoleptic quality of meat is govern by pH. Consumers are 
prepared to pay a premium price for improved tenderness. 
However, variability in meat colour and tenderness is a 
major economic loss to meat industry throughout the world 
(48).

5. Conclusion  

Abor-acre strain gave the best carcass yield, meat quality. 
Birds slaughtered at 8 weeks showed better carcass yield and 
crude protein while physical and sensorial properties 
favoured those slaughtered at 6 weeks. Killing cone 
improved the quality and sensory of meat over the lateral 
method on immobilization. The interactions of any two and 
all greatly improve the quality of the broiler chicken. Strain, 
age and immobilization methods of slaughter are important 
tools to be considered in assessing the quality of meat. 

Table 1: Carcass yield and primal cuts of broiler chicken as affected by strain, age at slaughter and methods of
immobilization

Strains LW
(kg)

Dressing % Back Wing Drumstick Breast Thigh Abdominal fat

Cobb 2.00c 70.70a 14.19a 8.24a 9.19 22.24a 12.08 0.84ab

Abor Acre 2.31a 70.82a 12.98b 7.90ab 9.24 23.21a 12.00 0.67b

Marshall 1.78d 62.28c 13.27ab 6.86c 8.77 18.21b 11.54 0.97a

Anark 2.16ab 64.91bc 13.69ab 7.10c 9.12 18.38b 12.44 1.06a

Ross 2.06bc 67.25ab 13.29ab 7.67ab 8.92 22.39a 11.82 0.91a

Hubbard 2.06bc 69.84a 12.68b 8.11a 8.46 22.19a 11.78 0.83ab

SEM 0.05 0.23 0.34 0.17 0.19 0.48 0.24 0.11
p-value ** ** * * NS ** NS *

Age at slaughter
6 weeks 1.64b 62.57b 12.73b 7.32b 8.81 17.94b 9.86 0.79
8 weeks 2.22a 71.81a 14.25a 8.65a 9.29 20.14a 10.09 0.99

SEM 0.04 0.84 0.19 0.34 0.11 0.28 0.14 0.07
p-value *** *** ** * NS *** NS NS

Immobilization methods
Lateral 2.30 60.80 15.17 7.32 9.00 17.79 10.3 1.04
Cone 2.27 60.30 14.08 7.56 9.00 18.80 9.81 1.05

SEM 0.02 0.82 0.19 0.21 0.12 0.26 0.12 0.09
P-value NS NS NS NS NS NS NS NS

Interactions
Strain*Age at slaughter ** ** *** NS NS ** NS *

Strain * Immobilization methods * ** NS NS NS NS NS NS
Age at slaughter* Immobilization methods * * * NS NS NS NS NS

Strain* Age at slaughter* Immobilization methods * ** ** NS NS * NS NS
a,b,c: Means along the same column with different superscripts differ according to the level of significance within each main 
effect. 
 NS: Non Significant; *P<0.05; **P<0.01; ***P<0.001 
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Table 2: Physico-chemical of broiler chicken as affected by strains, age at slaughter and methods of immobilization 
Strains pH WHC Cooking loss Chilling loss Crude protein Ether Extract
Cobb 6.12 78.99b 19.01b 6.32c 17.53c 10.83b

Abor Acre 6.17 82.38a 15.65c 8.87b 19.00a 8.67d

Marshall 6.15 79.37b 19.42b 9.55a 15.90d 13.33a

Anark 5.99 77.72c 20.23b 9.60a 18.06b 10.00c

Ross 6.15 78.54b 20.90a 4.67d 18.47ab 10.67b

Hubbard 6.00 77.32c 20.22b 9.59a 17.92b 10.63b

SEM 1.12 1.72 1.93 2.35 1.31 1.45
p-value NS ** ** ** ** **

Age at slaughter
6 weeks 6.21 84.37a 14.43b 5.89b 16.17b 9.32b

8 weeks 6.11 77.48b 20.12a 9.24a 19.21a 10.21a

SEM 0.02 2.15 1.02 1.07 1.21 1.14
p-value NS *** *** *** *** ***

Immobilization methods
Lateral 6.10b 74.21b 26.01 5.40 16.84b 10.23
Cone 6.30a 79.21a 19.25 2.50 17.14a 9.45
SEM 0.06 2.23 1.66 1.07 1.32 1.34

P-value ** ** ** ** NS NS
Interaction

Strain*Age at slaughter NS ** ** ** ** **
Strain * Immobilization methods NS * * * NS NS

Age at slaughter* Immobilization methods *** * * NS NS NS
Strain*Age at slaughter* Immobilization methods NS * * NS NS NS

a,b,c,d: Means along the same column with different superscripts differ according to the level of significance within each 
main effect. 
 NS: Non Significant; *P<0.05; **P<0.01; ***P<0.001 

Table 3: Sensory attributes of broiler chicken as affected by strains, age at slaughter and methods of immobilization 
Strains Colour Flavour Tenderness Juiciness Overall acceptability
Cobb 6.46 6.09b 6.91b 6.79a 6.00b

Abor Acre 6.55 5.91b 6.35c 6.45b 5.91b

Marshall 6.18 6.27ab 6.36c 5.60c 5.27c

Anark 6.46 6.95a 7.73a 6.80a 7.30a

Ross 6.45 5.73b 6.09c 5.73c 6.00b

Hubbard 6.43 5.74b 6.08c 5.79c 5.28c

SEM 0.24 0.17 0.31 0.20 0.31
p-value NS * * * *

Age at slaughter
6 weeks 6.23a 6.21a 6.83a 6.76a 6.98a

8 weeks 5.31b 5.00b 5.21b 5.05b 6.23b

SEM 0.25 0.21 0.17 0.14 0.11
p-value ** ** ** ** **

Immobilization methods
Lateral 5.21b 6.30b 5.89b 6.31b 6.54b

Cone 6.72a 7.21a 6.76a 7.21a 7.21a

SEM 0.32 0.21 0.12 0.22 0.21
P-value ** ** ** ** **

Interaction
Strain*Age at slaughter * * * * *

Strain * Immobilization methods * * * * *
Age at slaughter* Immobilization methods ** ** ** ** **

Strain*Age at slaughter* Immobilization methods * * * * *
a,b,c: Means along the same column with different superscripts differ according to the level of significance within each main 
effect. 
 NS: Non Significant; *P<0.05; **P<0.01; ***P<0.001 

References  

[1] FAOSTAT (2010). Bases de données statistiques de la
FAO, Food and Agriculture Organization of the United 
Nations, Rome. 

[2] Le Bihan-Duval, E. (2005). Genetic variability of
poultry meat quality. Institut National de la Recherché 

Agronomique, Station de Recherché Avicoles, 37380, 
Nouzilly. 

[3] Charlton, K.E., Probst, Y.C., Tapsell, L.C., and 
Blackall, P.J. (2008). Food, Health and nutrition: 
Where does the chicken fit?. Australian Chicken meat 
Federation. 1-19.

Paper ID: ART20161756 DOI: 10.21275/ART20161756 1322



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 9, September 2016 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

[4] Cavani, C., Petracci, M., Trocino, A. and Xiccato, G.
(2009). Advances in research on poultry and rabbit 
meat quality. Italian Journal of Animal Science,
8:741–750

[5] Jaturasitha, S, Srikanchai, T, Kreuzer, M, and Wicke, 
M. (2008). Differences in carcass and meat 
characteristics between chicken indigenous to Northern 
Thailand (Blackboned and Thai native) and improved 
extensive breeds (Bresse and Rhode Island Red). 
Poultry Science, 87, 160-169.

[6] Jassim, J.M, Riyad, K. M, Majid, H A, and Yanzhang 
G. (2011). Evaluation of physical and chemical 
characteristics of male and female ducks carcasses at
different ages. Pakistan Journal of Nutrition, 10 (2): 
182-189.  

[7] Tougan, P. U., Dahouda, M., Salifou, C. F. A., 
Ahounou, S. G. A., Kpodekon, M. T., Mensah, G. A., 
Thewis, A. and Karim, I. Y. A. (2013). Conversion of
chicken muscle to meat and factor affecting chicken 
meat quality: A Review. International Journal of
Agronomy and Agricultural Research (IJAAR): 3 (8): 1 
– 20.

[8] Allen, C. D., Fletcher, D. L., Northcutt, J. K. and 
Rusell, S. M. (1998). The relationship of broiler breast 
color to meat quality and shelf life. Poultry Science,
77, 361 - 366. 

[9] Knowles, T.G., and Broom, (1990). The handling and 
transport of broilers and spent hens. Applied Animal 
Behaviour Science, 28: 75 – 91. 

[10] Anthony, N. B. (1998). A review of genetic parameters 
in poultry: Efforts to improve meat quality. Journal of
Muscle Foods, 9: 25 – 33. 

[11] Pollock, D. L. (1999). A geneticist’s perspective from 
within a broiler primary breeder company. Poultry 
Science, 98: 414 – 418.  

[12] Abdullah, A. Y., Al-Beitawi, N. A., Rjoup, M. M. S., 
Qudsieh, R. I. and Ishmais, M. A. A. (2010). Growth 
performance, carcass and meat quality characteristics 
of different commercial crosses of broiler strains of
chicken. Japan Poultry Science, 47:13-21.

[13] Merkley, J. W., Weinland, B. T., Malone, G.W and 
Chaloupka, G.W. (1980). Evaluation of five 
commercial broiler crosses.: 2. Eviscerated yield and 
component parts. Poultry Science, 59: 1755-1760.

[14] Shimshony, A. and Chaudry, M. M. (2005). Slaughter 
of animals for human consumption. Rev. Sci. Tech. oof. 
Int. Epiz. 24 (2): 693 – 710.

[15] FAO, Food and Agriculture Organization (2002). 
Goose Production. FAO Animal Production and Health 
Paper 154. Food and Agriculture Organization of the 
United Nations, Rome. 

[16] Honickel, K.O., (1998). Reference methods for the 
assessment of physical characteristics of meat. Meat 
Science 49: 447–457. 

[17] Liu, Y., Lyon, B. G., Windham, W. R., Lyon, C. E.
and Savage, E. M. (2004). Principal componemt 
analysis of physical, colour, and sensory characteristics 
of chicken breasts deboned at two, four, six, and 
twenty-four hours postmortem. Poultry Science, 83:
101 – 108. 

[18] Grau, R and Hamm, G. (1953). Muscle as food. In: 
Food Science and Technology, a Series of Monographs 
(Bechtel P.J eds.). New York, Academic Press.  

[19] Suzuki, A., Kaima, N., and Ikeuchi, Y. (1991). Carcass 
composition and meat quality of Chinese purebred and 
European X Chinese Crossbred Pigs. Meat Science, 29:
31-4.

[20] AOAC, Association of Official Analytical Chemist.
(2000). Official Methods of Analysis, Volume 2. AOAC
Inc., Virgina, USA, Helrich, K. (ed.) 17th edition.

[21] A. M. S. A. (1995). Research Guidelines for Cookery,
Sensory Evaluation and Instrumental Measurements of
fresh meat. National Livestock and Meat Board.
Chicago, IL, USA.

[22] SAS, (1999). Statistical Analysis Institute Inc. (SAS) 
User’s guide. Version: 9th Edition Statistical Analysis 
System Institute, Inc. Cary, N.C. USA.  

[23] Statistical Package for Social Science (SPSS) (2006). 
15 versions. SPSS user’s guide. 

[24] Ojedapo, L.O., Akinokun, O, Adedeji, T.A., Olayeni, 
T.B, Ameen, S. A and Amao, S.R (2008). Effect of
strain and sex on carcass characteristics of three 
commercial broilers reared on deep litter system in the 
Derived Savannah area of Nigeria. World Journal of
Agricultural Science, 4(4): 487-491.

[25] Musa, H.H, Chen, G.H, Cheng, J.H, Li, B.C and 
Mekki, D.M (2006). Study on carcass characteristics of
chicken breeds raised under the intensive condition. 
International Journal of Poultry Science, 5(6): 530-
533.

[26] Fontana, E.A., Weaver, W.D., Denbow, D.M., and 
Watkins, B.A., (1993). Early feed restriction of
broilers effects on abdominal fat pad, liver and gizzard 
weights, fat deposition and carcass deposition. Poultry 
Science, 72 (2): 243 - 250.  

[27] Petracci, M., Mudalal, S., Soglia, F. and Cavani, C.
(2015). Meat quality from fast-growing broiler 
chickens. World Poultry Science Journal, 71: 363-373.

[28] Scheuermann, G. N., Bilgili, S. F., Hess, J. B. and 
Mulvaney, D. R. (2003). Breast muscle development in
commercial broiler chickens. Poultry Science,82: 1648 
– 1658. 

[29] Fletcher, D.L. (2004) Further processing of poultry, in: 
Mead, G.C. (Ed) Poultry Meat Processing and Quality, 
pp. 108-134 (Florida, CRC Press). 

[30] Abdulllah, A. Y., Muwalla, M. M., Maharmeh, H. O., 
Matarneh, S. K. and Abu Ishmais, M. A. (2010). Effect 
of strain on performance, and age at slaughter and 
duration of post-chillling ageing on meat quality traits 
of broiler. Asian – Australian Journal of Animal 
Science, 23 (12): 1645 – 1656.  

[31] Gyles, R. (1989). Poultry, people and progress. Poultry 
Science, 68: 1 - 8.

[32] Ugwu S.O.C. and Onyimonyi, A. E. (2008) Carcass, 
Organ and Organoleptic Charactteristics of Spent 
Layers Fed Bambara Nut Sievates. International 
Journal of Poultry Science. 7: 81-84.

[33] Maheffey, J. M., Pradhan, S. P., Meulllenet, J. F., 
Emmert, J. L., McKee, S. R. and Owens, C. M. (2006). 
Meat quality evaluation of minimally aged broiler 
breast fillet from five commercial strains. Poultry
Science, 85: 902 -908.  

[34] VanMarle- Koster, E and Webb, E . C. 2000. Carcass 
characteristics of South African native chicken lines. 
South African Journal of Animal Science 30: 53–56

Paper ID: ART20161756 DOI: 10.21275/ART20161756 1323



International Journal of Science and Research (IJSR) 
ISSN (Online): 2319-7064 

Index Copernicus Value (2013): 6.14 | Impact Factor (2015): 6.391 

Volume 5 Issue 9, September 2016 
www.ijsr.net

Licensed Under Creative Commons Attribution CC BY

[35] Hector, L., Chair, D., Hohenboken, W., Emmerson, D., 
Graham, P. and Denbow, C. (2002). Biological, 
nutritional, and processing factors affecting breast 
meat quality of broilers. Ph.D Thesis, Virginia 
Polytechnic Institute and State University, Blacksburg, 
Virginia. 

[36] Fletcher, D. L. (1999). Broiler breast meat colour 
variation, pH, and texture. Poultry Science, 78: 1323 –
1327.

[37] Berri, C., Debut, M., Sante-Lhoutellier, C., Arnould, 
B., Boutten, B., Sellier, N., Baeza, E., Jehi, N., Jego, 
Y., Duclos, M. J., and Le Bihan-Duval, E. (2005). 
Variations in chicken breast meat quality: A strong 
implication of struggle and muscle glycogen level at
death. British Poultry Science, 46: 572 – 579.  

[38] Duclos, M. J., Berri, C. and Le Bihan-Duval, E.
(2007). Muscle growth and meat quality. Journal of
Applied Poultry Research, 16: 107 – 112. 

[39] Van Laack, R. L., Liu, C. H., Smith, M. O. and 
Loveday, H. D. (2000). Characteristics of pale, soft, 
exudative breast meat. Poultry Science, 79: 1057 –
1061.

[40] Barbut, S. (1997). Problem of pale soft exudative meat 
in broiler chickens. British Poultry Science, 38: 355 –

358.  
[41] Fletcher, D. L. (2002). Poultry meat quality. World’s

Poultry Science Journal 58(2), 131-145. 
[42] Qiao, M., Fletcher, D. L. Smith, D. P. and Northcutt, J.

K. (2002). Effect of raw broiler breast meat color 
variation on marination and cooked meat quality. 
Poultry Science, 81:276–280. 

[43] Molette, C., Remignon, H. and Babile, R. (2003). 
Effect of rate of Ph fall on Turkey breast meat quality. 
British Poultry Science, 44: 787 – 788.

[44] Fernandez, X., Sante, V., Baeza, E., Lebihan-Duvai, 
E., Berri, C., Remignon, H., Babille, R., Le Pottier, G.
and Astruc, T. (2002). Effects of the rate of muscle 
post mortem pH fall on the technological quality of
turkey meat. British Poultry Science, 43: 245 – 252. 

[45] Matitaputty, P. R., Wijaya, C. H., Bansi, H., Laudadio, 
V. and Tufarelli, V. (2015). Influence of duck species 
and cross-breeding on sensory and quality 
characteristics of Alabio and Cihateup duck meat. 
CyTA-Journal of Food, (13):522–526. 

[46] Gigaud V, Bordeau T, Le Bihan-Duval E, and Berri C.
(2008). Impact du pH ultime sur les qualités 
bactériologiques et gustatives des filets de poulet. 
12èmes Journées des sciences du muscle et
technologies des viandes (Tours, France, 08 et
09/10/2008), 61-62.

[47] Nakamura, Y. N., Iwamoto, H., Shiba, N., Miyachi, H., 
Tabata, S. and Nishimura, S. (2004). Growth changes 
of the collagen content and architecture in the 
pectoralis and iliotibialis lateralis muscles of
cockerels. British Poultry Science 45(6), 753-761. 

[48] Robbins, K., Jensen, J., Ryan, K. J., Homoco-Ryan, C., 
McKeith, F. K. and Brewer, M.S. (2003). Consumer 
attitudes towards beef and acceptability of enhanced 
beef. Meat Science, 88: 415 – 423.  

[49] Shi, H. and Ho, C. T. (1994). The flavour of poultry 
meat, in: Shahidi, F. (Ed). Flavour of meat and meat 
products, pp. 52 -69. Glasgow, Blackie Academic and 
Professional. 

Paper ID: ART20161756 DOI: 10.21275/ART20161756 1324




