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ABSTRACT: An cxperiment was conducted 10 study the cffect of different slaughtering
methods {(Islamic traditional Islamic, hanging and electrical stunning). A total of
81male broiler chickens 42 day of age were selected according to averuge body weight and
randomly divided into 3 groups. The birds were further divided into three replicates and
were allotted the completely randomized design. The chickens within each group were
weighed and were slaughtered by one of three slaughtering methads ((raditional, hanging
and stunning). The bled blood of each bird was collected and weighed. The carcass was
weighed> Three paris from each carcass were chosen (breast, thigh and wing) 10 estimate
the deterioration level at 3 different times afier slaughtering (6 hrs, 48 hrs and 96 hrsy.
There was a significunt difference (P < 0.01) in bled blood weight with respect 1o the
slaughtering method. Stunning method had the lowest amouni (50 gm) while the hanging
method had the highest amount (67 gm). There was no significant difference (£ > 0.03) on
the bacterial count due to the slaughiering method ai 6 hours postmortem. Nevertheless.
the breasi had the highest and the thigh had the lowest bacterial count. There was
significan difference (P < 0.01) on the bacterial count with respect to slaughiering method
at 48 hours postmoriem, where the electrical stunning method having the highest count 183
x 10%) and the Islamic hanging method had the lowest count (35 x 10°). At Y6 hours, posi
mortem there was a significant difference (P < 0.01} on the bacterial count with respect to
slaughtering method on the same trend as at 48 hours. The Islamic hanging niethod secni to
be the best one among the three methods, and therefore it is recapmend o be used for
slaughtering of the broiler chickens.
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INTRODUCTION

Poultry - processing is a complex
combination  of  biology, chemistry,
engineering, marketing, and economics.
Poultry production and processing involve a
series of interrelated steps designed to convert

domestic birds into ready-to-cook . whole

carcasses, cut-up carcass parts., or various
forms of deboned meal products (Alan, 2001).

During production and management of

. poultry, ante mortem (pre-slaughter) factors
not only exert important effects on muscle

growth, composition, and development. but
also determine the state of the animal at
slaughter. Meat is a very goud source of
animal protein that consists of essential amino
acid, minerals, vitamins and essential faty
acids (Lawrie, 1991). Meat provides calories
from fat. proteins and fimited guantities of
carbohydrate (Jfa‘dge. et al.. 1990}, Lean meat
contains from 135 10 20% ol protein. which
varies inversely with percentage of fat. Lysine.
which is an essential amino acid. is constant



between 0.5 and 0.57% and methionine plus
cystine between 0.21 and 0.26% (Bender,
1975). &t is also one of the few foods which
provide complete protein as well as being rich
source of such essential nutrients as iron,
piacin and vitamin B; (Lawrie, {991). The
meat of chicken is an excellent source of B-
complex vitamins, proteins and many other
important minerals like iron and zinc, Ut
- generally enhances the meals, makes for
satiety and staves off hunger. h is almost
completely digestible and high on the
nutritional scale, Chicken meat is a good
source of nicotinic acid. which helps fighting
against cancer it also have, trace amounts of
mineral {ike selenium, which helps 10 make
the hair strong and healthy. Other important
B-complex vitamins like By and its co-
ordinate function with nicotinic acid helps to
convert the available food sources like
carbohydrates, fats and pertains into energy
sources and also important to maintain the
cardiovascuiar health.

However, meat on the other hand is a
perishable product and is subject to quick
deteriorations if it is not handled properly.
Food safety and the shelf life aspects of
broiler meat are of importance concems in
relation to the microbial growth. The focus is
mainly on the absence or control of
potentially pathogenic microbes such as
salmonella  and campylobacier.
Commercially spoilage bacteria play an
important rofe in food safety and its shelf life.
Microbial aspects of pouitry meat can be
~ divided into lwo major categories, in the live
phase of poultry production and during
processing of meat and keeping. Forrest ef af.
(1995) defined spoilage as the point at which
the meat becomes wunfit for human
consumption. Ayres (1960} reported that the
common spoilage organisms for fresh meat
are aerobic bacteria Pseudomonas and
Campylobacter types. Lawrie (1991) reported
that many factors affect the growth of meat
spoitage microorganism. He added that the
most important factors appear to be the
availability of nutrients, suitable temperature,
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moisture, osmotic pressure of medium. pii
and oxidation-reduction potential,

One of the most important factors that
affects the level of comamination and
enhance the extent of the deterioration is the
amount of blood left within the carcass afier
bleeding. Blood is considered to be an
excellent medium for the growth of bacteria
due 1o its high nutritive value, its
temperature, pH and relative humidity. The
amount of blood bled by the animal depends
on the slaughter methad used. Blood
components. especially  haemoglobin,  are
powerful promoters of lipid oxidation and
may decrease the shelf lite of meat products

(Alvarado et al.. 2007).

There are many slaughter methods
practiced in the world: these include the
Halal (Islamic traditional or hanging)
methods and stunning (electrical and COs)
methods. The Islamic method requires the
use of sharp knife. which according to
Prophet Muhmmad (peace be upon him)
relieves the animat of any suffering (Sahih
Moslim). Maximum drainage of blood is
required. In the Holy Quran blood
consumption has been forbidden by Muslims,

Electrical  stunning is  the most
common method ot slaughier and is carried
out in the large processing plants. and the
stunning operation is mechanized 10 cope
with the high through numbers ot” birds.

" Different conditions were used tor electrical

stunning, depending on the region of the
wortd.  European  electrical  stunning
conditions in most cases Kill the bird by
electrocution and cardiac arrest, stopping
blood flow to the brain. Thus death occurs by
loss of blood supply to the brain (Sams.
2001). He added that this harsher electrical
stunning results in higher incidence of
hemorrhaging and broken bones. Variation in
electrical resistance, as a result of differemt
skull  thicknesses can cause ineftective
stunning {Alan. 2001 ).



This experiment was conducted to
study the eftect of slaughtering methods on
the keeping quality of broiler chickens
meat. With general objective to determine
the suitable slaughtering method that can
help in getting the best keeping quality with
longer shelf life for the meat of broiler
chickens. With specific objectives to
evaluate the preservation capability of meat
- produced by either Islamic traditional or
hanging slaughtering methods or electrical

~ stunning method, through bacterial count of
minced meat kept for different durations in
a refrigerator.

MATERIALS AND METHODS
Experimental Site and birds

This experiment was carried out at
the peoples’ development company, north
Wad Medani City at Wad Elmajzoub area. A

totai of 81 broiler male chickens (six week of -

age) of approximately similar body weights
(1.9kg) were selected from a broiler flock.
The chickens were divided into three groups
(27 chickens in each).

Equipments

Equipments used were eiectrical
stunning sky switch mode- power, knives,
ice container, digital balance, electrical
grader, Petri dishes, pipettes, test tubes
{(Durham tubes). conical flasks. measuring
cylinder and others.

Slaughter methods:

Three slaughter methods were used
for slaughtering of the birds.

Traditional [slamic method

in this method the birds were
slaughtered according to the Islamic
traditions by severing the jugular veins,
trachea and the esophagus. This method was
performed  without  stuaning,  Before
slaughtering, the feathers around the neck
weie removed for thorough blood collection.
The birds’ legs and wings were grasped with
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one hand. and the head was laid on the
slaughtering block and then the slayghtering
was performed. The neck was held on the tlat
position until the bleeding was completed.
After slaughter the blood of each bird was
collected inl5 x10cm plastic bag.

Hanging Islamic method

The birds were slaughtered in the
same way as in previous method. The main
difference is in the position of the bird during
slaughtering and bleeding. The birds in this
method were held on an upside down
position and slaughtering was done while
hanging. The birds were left on this position
until the bleeding was completed. The blowd
was collected inl5 x10cm plastic bag.

Electrical stunning method

Iin this method electrical stuaning.
using Sky switch mode ~power supply 110
volt passing electrical current in a water bath.
was done before slaughter. The head of each
bird was allowed to come in contact with the
electrified water bath for 3-5 seconds until
the birds got unconscious. The slaughtering

‘was done while the birds were hanging as in
.. the previous method by severing the jugular
“' veins, trachea and the esophagus. The birds

were left on this position until the bleeding
was completed. The blood was collected inl 5
x10cm plastic bag.

Feathers removal and

preparation:

After slaughiering  and
collection the slaughtered birds were
immersed in hot water 140°F for two
minutes to help in feathers scalding.
Afterwards the feathers were removed
mechanically by using a feather picking
machine. Pin and immature feathers were
removed manuaily. The birds were then
opened for evisceration and removal of
internal organs. Then carcasses were
cleaned thoroughly and immersed in ice for
cooling. Each carcass was divided into two
halves right and lefi. Then the breast. thigh
and wing of the left side were removed and

CArcass

blood



dissected. The soft tissues were collected,
ground and was kept in a refrigerator for
further microbial analysis.

Sterilization of instruments and media:

Instruments such as loops. spoons
were sterilized by direct Haming. Hot air
oven {320-338°F) for one hour was used for
glass ware such as pipettes, tubes and flask.
. An autoclave was used for sterilization of
media and distilled water; the exposure time
was 15-20 minutes at 250°F under pressure
of |5 pounds/ inch’.

Plate count agar:

This medium was used as a method
to determine the total bacterial count. It was
obtained in a dehydrated form of 30 grams
with pH 7, constituting 9.0 grams yeast
extract, 7.0 grams tryptone. 5.0 grams
Dextrose and 9.0 grams agar.

Media preparing steps:

The media were prepared according
to the manufactures instructions.

The powder was weighed: dissolved
in distilied water with heating. Sterilization
was done using the autoclave.

Microbiological studies and analysis:

Microbial studies were done by
using bacterial viable count using the pour
plate method as described by FAQ (1992).
One ml from each dilution was transferred
aseptically by pipette to sterile petri dish.15-
20 m] of melted media nutrient agar, Then it
was mixed thoroughly and allowed to
solidify, the plates were incubated at 98.6°F
for 48 hours. The colonies were counted as
colony forming unit /gm as mean value. Five
grams from each sample were weighed
aseptically in sterile container and then
blended with 45 ml sterile distitied water
using sterile clectric blender for two minutes
to get 1710 dilution. One m! from the first
dilution was transferred to 9 ml sterile
distilled water to obtain the second dilution.
This procedure was repeated to obtain
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successive serial dilutions 107", 102, 107, .
10", to get 10dilutions (FAQ, 1992).

Data collection:
Blood weight

After slaughtering. the blood from
each broiler chicken was collected and
weighed using a digital balance.

Bacterial count

The broiler chickens® carcasses parts
of the left side (breast. thigh and wing) atier
being removed and dissected, the sofi tissue
of each part was prepared for microbial
analysis (bacterial count). The bacteria! count
was done at three different times (6 hours. 48
hours and 96 hours) post-mortem for each
part for each slaughter method.

Statistical analysis

Statistical analysis was done using
MSTAT. Analysis of variance was done as
described by Steel and Torrie (1980). A
completely randomized design was used
analyze the data. Duncuns’ multiple range
tests were used to determine the differences
among the treatments means.

RESULTS AND DISCUSSION

The amount of blood collected after
slaughtering the broiler chickens using the
three different methods (Islamic traditional.
hanging and electric stunning methods) were
shown in Table (1}. There were significant
differences (P < 0.01) in the weight of bled
blood using the different slaughter methods,
The electrically stunned group recorded the
lowest  weight  of  blood.  while  that
staughtered by the Islamic hanging method
recorded the highest weight ot blood bled. it
was clear that rendering the birds insensible
and the position of birds during
exsanguinations aflect the level of bleeding.
Hanging without stwnning lead to more
bleeding and this may be attributed to the
effect of gravity and the rapid speed of blood
flow in the blood vessels before clouing.



Lying on the surface, as done in the
traditional slaughter method, reduces the
bleeding or the blood removal from the
vessels. However, electrical  stunning
slaughter renders the birds insensible and
aggravates the situation resulting in even less
bleeding. This may be attributed to the fact
that the blood was arrested in the blood
vessels, these findings were in accord with
- Sams (2001) who reported that the electrical
stunning stops blood flow leading to cardiac
arrest and consequently to death of the bird
before slaughter which is prohibited in
Islamic  foods.  Nevertheless, hanging
slaughter method resulted in maximum blood
drainage from the carcass, which might be
attributed to deep sleep experienced by the
birds at the time of slaughtering afterward
{Igra Islamic trust, 2010). This bleeding is by
far one of the most important factors in
Islamic laws in well kiiling (dhabih) as stated
by Prophet Mohammed (peace be upon him)
in his saying “Verily Allah has prescribed
proficiency in all things, Thus, if you kill. kill
well; and if you perform dhabiha, perform it
well. Let each one of you sharpen his blade
and spare suftering, to the animal he slays™.
{Sahih Muslim). These findings confirm that
electrical stunning leads to cardiac arrest and
immediate loss of brain tunction (Humane
slaughter association, 2003). Animals and
birds stunned prior to slaughtering had
classic patterns of trauma and hemorrhage
which results in blood clotting leading to
more retained blood in the carcass (lgra
Islamic trust, 2010). - Cardiac arrest also
results in high percentage of death prior to
slaughter (17-37%). Bleeding was reduced
by almost 25% in stunned birds compared
with hanging method. These results are on
line with Bilgili (1992) and Fletcher (1993)
who noticed that in addition to rendering the

that there was insigniticant dilterence (P
(0.05) on bacteriat count due to the slaughter
method or due to carcass part. This is because
the meat is still fresh and the bacterial count
although not significant, but the hanging
method recording the lowest bacterial count
with respeet to the method. The increase in
the bacterial count may be atiributed the
readily accessible nutrients availabte for the
bacterial growth, as blood is considered w be
the most importat medium for bacleria
growth. Among the difterent parts, the breast
muscle seemed to have more retained blood.
hence more bacterial count, while the thigh
tended to have the fowest bactenal count.

Tabie (3} shows the eftect of
slaughter method on bacterial count after 48
hours postmortem in some parts of broiler
chickens carcass. There were significant
differences (P < 0.05) among the different

_ slaughter methods with respect to part (Fig.

bird insensible. the stunned birds reduce wing -

flapping and-muscular contraction.

The bacterial count on the different
parts of broiler chickens carcass (breast, thigh
and wing) afler six hour ol exsanguinations
were shown in Table (2). The data showed
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I. 2 and 3). The thigh had significantly (P <
0.01) the highest bacterial count compared 10
the other two parts (breast and wing).
irespective to the slaughter method. while
the wing had the {owest bacterial count.
However. the stunning method resulted in
significantly (P < 0.01) the highest bacterial
count, irrespective to part, while the hanging
method recorded the lowest bacterial count.
These results may be atributed to the
residual blood in the difterent parts. In those
parts with high residual blood (stunning
method), the bacteria continued to grow as
far as there was available nutrients, while for
those with low residual blood (hanging
method), the bacterial growth rate was
checked as the available nutrients were
depleted soon. The bacterial count was
positively affected by the amount of residual
blood left in the carcass. In using the
electrical stunning. inefficiem or improper
bleeding vauses more blood 1o be retained in
the carcass. lrrespective 10 method  of
slaughtering. the breast had the highest
bacterial count (Fig. 1, 2 and 3). Hlowever, the
electrical  stunning  method  recorded  the
highest bacterial count which is interrelated



to0 more retained blood and dead tissue. This
high bacterial growth will lesser the shelf life
of the meat and may lead to more
deterioration of the product. These findings
are in line with those of Greory and Wikkins
(1989), who stated that electrical stunning
has been associated with a higher incidence
of carcass damage, such as red wing lips,
broken bones, and hemorrhages. It can causes
- approximately 90% heart fibrillation resulting
in inefficient bleeding, severe muscle
contractions causing increased hemorrhaging
and even death before exsanguinations.
which by far will lead o poor carcass and
meat quality. Even though electrical stunning
can decrease the rate of pH decline early
post-mortem. it has been shown to have little
effect on breast muscle pH and rigor-values,
after the four to six hours post-mortem aging
period (Papinaho and Fletcher, 1996;
Alvarado ef of, 2000). In these study
findings, the higher bacterial count suggests
iower PH. However, this study can confirm
previous studies that shown the traditional
method can be used successfully as an
alternative to conventional electrical stunning
method based on ensuring an irreversible loss
of consciousness while not negatively
affecting carcass and meat quality (McNeal ef
al., 2003; McNeal and Fletcher, 2003).

As shown in Table (4). the bactenal
count after 96 hours postmortem increased
steadily as the time passed. However, there
were significant ditterences (P > 0.05)
among the difterent slaughter methods. Still
the general trend was kept the same, and the
carcasses resulted from hanging method
tended to have the lowest bacterial count:
while those parts of carcasses resulted from
stunning method hud the highest bacterial
count, irrespective to part. However, the gap
between the difterent methods was getting
closer. It seemed that the residual blood was
depleted as available nutrients as the time
passed and the microorganisms resolved 1o
muscular tissues as a source of nutrients,

Irrespective o~ method
slaughtering, the breast recorded the highest

of
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bacterial count (Fig. 1. 2 and 3). this
interpreting more blood arrested in the breast.
These findings agree with those of Alvarado
et al, (2007), who showed that blood content
in breast muscle from birds subjected o0
different slaughter methods can be estimated
by measuring the hemoglobin content in
aqueous tissue extracts. It was indicated that
bleeding removed little blood from the breast
muscle. There are only four capillaries
surround each muscle fiber (Mathicu-
Costello. 1993). which might explain why
there. is poor blood removal from this musele
after bleeding. Aller shwghtering. the blood
pressure drops rapidly so that there is not
enough driving force W empty the numerous
capillary beds in this muscle. This resulted in
more bacterial growth in  the breast.
irrespective, 1o the sfaughter method (Figures
I, 2 and 3). This observation has been noted
in previous rescarch and indicated that
hemogiobin content in the breast muscle of
not bled, stunned and bled, electrocuted and
bled, decapitated and Halal slaughtered
chickens is 0.36, 0.19, 0.22, 0.17, and 0.17
my/g of soft tissue, respectively (Grittiths o
af.. 1985). Lipid oxidation is a major cause
of’ quality deterioration in foods. and
inefficient and improper bleeding may cause
more blood (hemoglobin) to be retained in
the breast meat. This was confinmed by
Alvarado ¢r wl. (2007). who showed that
blood components, especially  hemoglobin,
are poweriul promoters ol lipid oxidation and
may decrease the shell life of meat producis.
in using traditional slaughtering method, the
thigh tended to have the highest bacterial
count 96 hours postmortem followed by the
breast while the wing had the lowest bacterial
count (Fig.1). However. using the hanging
slaughtering method. the difterent parts
scemed 10 be aflected similarly at the
different times (Fig. 2). However. using
electrical stunning slaughiering method. the
breast seemed 10 be the most allected pans
alter 96 hours postmorntem. tollowed by the
thigh (Fig. 3).



CONCLUSIONS
It could be concluded that:

The Islamic hanging slaughtering
method resulted in higher level of bleeding
compared to Islamic traditional slaughtering
and electrical stunning methods.

The Islamic hanging slaughtering
method resulted in the best keeping meat
" quality compared to other methods.

Meat deterioration and  henee  the
bacterial count was aflected by the devel of
bleeding.

The bacterial count increased as the
time after exsanguinations increased (at 96
hours was far greater than at 6 hours).

Different carcass parts difter in their
susceptibility to microorganisms according
to the amount of retained blood in each.

Table (1): Effect of Islamic traditional slaughtering method (ITSM). Islamic hanging
slaughtering method (FHSM) and Electric stunning method (1:SM) on bled
blood weight of broiler chickens (gram)

S .
Treatmenis : . a-
o E.x R
Parameter ™ ron tHSM__ | ESM jf SErop eV P
Biood Weight |  57b 67 a 50c 1.53 762 Mwe

*** indicates significant differences at P< 0.001,

Means in row foilowed by different letter(s) are significantly different at P

Duncan's Mutitiple Range Test.

0.05. according to

Table (2): Effect of Slaughter method on bacterial count after 6 hours on some parts of

broiler carcass

Treatments °
Carcass Parts M. HM. ESM. S.E. C.V.% P
Breast 6633 a 6600 a 7600 a 378 17.07 NS -
Thigh 6200 a 5467 a 6333 a 380 20.52 NS
Wing 6600 a 8600 a 6833 a 498 25.18 NS |

NS indicates not significantly different,

Table (3): Effect of Slaughter method on bacterial count after 48 hours on some parts of’
broiler carcass (10%)

Treatments T .‘._-‘,' T
Carcass parts ™. HM. M. S.E ] ( N % P ]
Breast 2 b 56 ¢ 82 a s [ 1571 A
Thigh 73 b 55¢ 86 A 5 1Sy [ e
" Wing 62 b Sac 80 a 6 2291 | w

** and *** indicate significant differences at P<0.01 and P< 0.001, respectively.

Means within each row foliowed by different letter(s) are significantly different at P=0.05.
according to Duncan's Multiple Range Test.
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Table (4): Effect of Slaughter method on bacterial count after 96 hours on some parts of

broiler carcass (10°) ©
: S
. Treatments . e
Carcass parts ™. HM. ES S.l-... B ( N /.V‘ e .
Breast 507 b 420 ¢ 6:0a 42 21.37 o *
Thigh 587 a 417¢ 537b 1 | 2599 | v
Wing 447 ¢ 403 b 480 a 14 10.10 Y

* and ** indicate significant differences a1t P< 0.05 and P< 0.01, respectively.

Means in rows followed by differem letter(s) are significantly different at P=0.05. according 10
. Duncan's Multiple Range Test.
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Figure 1. Effect of keeping time on the bacterial count of different carcass parts
of broiler chickens slaughtered by Islamie traditional method
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Figure 2. Effect of keeping time on the bacterial count of difTerent
carcass parts of broiler chickens slaughtered by Islamic hanging method
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. Figure 3. Effect of keeping time on the bacterial count of dillerent carcass
i parts of broiler chikens slaughtered by electrical stunningd method
REFERENCES Bilgili, S. ¥.(1992). Efcctrical stunning of
broiler —basic concepts und carcuss
Alan. R. S (2001).  Poultry mf"’ quality  implications. 4 review,
processing. Department of P ouiry Journal of Applicd Poultr Research,
Science. Texas, A. and M. University 1135-1 36

by C. R.C. press LLC.

Alvarado, C. Z. and A. R. Sams (2004).
Rigor mortis development in turkey

breast muscle and the effects of

electrical stunning. Poultry Science,
79: 1694-1698.

Alvarado, C. Z., M. P. Richards, S. F.
O’Keefe, and H. Wang (2007). The
Effect of blood removal on oxidation
and shelf life of broiler breast meat.
Poultry Science, 86:156-161.

Ayres, J. C. (1960). Temperaturc
relationship  und  some  other
characteristics of the microbial flora
developing on  refrigerated  beef.
Journal of Food Rescarch, 23:1.

Bender, A. E. (1975). Meat and human
nutrition. Cited hy Lawrie, R. A
(1999, Meat Science, 5" edition.

735

FAQ, (1992). Munudt of Jood Quality
conirol 4. Rev !l Microbivlogical
analvsis. Rome. ltalv.

Fletcher, D. L. (1993). Stunning of broiler,
Broiler Index, 36.40.

Forresi, J. C., C. D. Abele, H. B. Heric,
and R. A. Merked (1995). Principles
of Meat Science. W. 1. Freeman
Company, San Francisco.

Gregory, N. G., and L. J. Wilkins (1989).
Effect of stunning curreni on carcuss
yuality defects in chickens. Vet Kec.
124:330-332.

Griffiths, G. L., A. McGrath Softly and
C. Jones (1985). Bloud comernt of
broifer chicken carcasses prepared
by different staughter method. Vel
Rec. 117:382-38).

Humane Staughter Association (2003). 4
Jowl End. WWW hsa.org UK.



Iqra Islamic trust (2010). Hulal sluughter  MeNeal, W, D, D. L. Fletcher and R. ).

practices exposed. Email: Buhr (2003). Effects of stunning and
info@iqrafiji.org decapitation on  broiler activity
Judge M. E., E. Aberte, J. Forrest, H. during bleeding, blood Irf.v.v. carcass.,
Hedrick and R. Market (1990). and breast meal quality. Poultry
Principles of Meat Science 2™ Science, §2:163-168
edition. Kedall/ Hunt, lowa. Papinaho, P. A,, and D. L, Fletcher, D.1..
Lawrie, R. A. (1991). Mear science, 53" (1996).  The  cffects _“/- " it
edition, Pergamon  Press  Ltd amperage und deboning  time on
Heading Ton Hill Hall, Oxford. earlv rigor devclypme@ and  breast
i meat  quality of  breiters.  Pouliry
Mathieun-Costello, O. (1993). Comparative Science, 73:672-676.

aspects of muscle cupillary. Annual

Review of Physiology, 33:303-323.
MCNeal(’m;;{ ) E['))_‘).";ctindo Y D],;‘.g ’l; ﬁg:;:;g:f: Sam, A. R (2001). Pouliry mea! processing,

electrical stunning and decapitation CRC Press, Bocu Raton, Hl.

on early rigor development and meat  Steel, R. G. O, and J. H. Torrie (1980).

quality of broiler breast meat. Principles and Procedures of Statistics,

Poultry Science, 82:1352-1353. 2 McGraw Hiil. New York,

Sahih  Muslim, Suvings  of  Pruphet
Mohammed (peace be upon hiny.

(Al padlal
pallt #18 a gad B Baga (Ao ol 4By ok il
e Gl s ] il g bl 38 Ol 3a g LI dada a5 Sl
@z jadt Anala - et 5 Al &S | ik it 2L 08
J\A,.J\-\,_'\_u.ﬂ, Yo e .
saydamhmmd@yahoo.com s 588 2 »

Alaall LB dighall) palh #1 8 aged dia Biga o sl 3ok 00 At d & i Ly e
$i3 . Al L 5ol dagia camn pall F156 S5 e AV LY 5 (A 68D Baall g SEE Ay
O BNl pan o5 N 3 ylall gand (e B3l g A gana JS 7 53| Ule geaa B3 N L sde Lgay )50
Gl il Flally 25815 jaal oy Gl S e eiial O U 4T aids Sy e e b S
BUb a3 Al O gelal | (i an Aol A1 gaclu £A 5 Chela 1) Ak S L0 8 gl 5 i
281 G el oY) il A e cal 3G i Bk S il aal B A (P 2 0.01) g sie
Gb asay pac Aud ol Dopedl LS aal e A JB G 0l e Gaaall &5 5kl Laiy ) e A
L\ﬂ\aﬁi.@ﬂ\ycxuwwaﬂt@s&ﬁwhﬁg\uﬁ;&.:x.h,j(Pg()_os)é,;...
e e Aol A 2 Al A 3 sk A Sl Ol peadisalt Slae 8 (P> 0.01) sine 50 Slla
o Aidralt oS 2ot GGy e sl Lals S jeatedl e axe ST asa g A AU e Sealt Al sl aa
Sob Om ALKl O et dach 4 g gt 35 2 gap Ll A jall 2 pelal ) panieal) e 2 B 2ga
CAeba A aa il A5 e Jglalt bl e B el cibadla Zus ol an Aele A 5y e 2 Z2N lh
ol 218l Ll e st BV a it A iyl At 2

736





