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Abstract
There are three principal methods for sampling poultry carcasses, skin excision, swabbing
and whole carcass rinse .
Each of the methods of sampling poultry carcasses to determine bacterial counts and the lo-
cation of the carcass sampled appears to affect results. Therefore, the objective of this study
was to determine if the three different sampling methods, or two different areas of carcasses
sampled (thigh and breast), affected significantly the  numbers of aerobes , psychrotrophes ,
coliforms or E. coli  and Salmonella recovered from pre-chill broilers. Fifty  pre-chill
broiler carcasses were collected to carry out the  experiments from a commercial processing
plant.
Obtained results revealed that There are significant differences (P<0.01) between the 3
methods for all bacterial counts where the recovered  aerobes for each of rinsing, swabbing
and excision methods were 1.43X109 ± 2.48X108cfu/g, 2.10X107 ± 5.61X106cfu/g and
1.15X104 ± 3.84X102cfu/g respectively. While the recovery number of psychrotrophes for
the three methods were 1.36X107 ± 2.55X106cfu/g , 1.02X105 ± 1.90X104cfu/g and
4.10X103 ± 1.77X102cfu/g respectively and were   6.93X106 ± 1.91X106cfu/g, 9.45X103 ±
2.45X103cfu/g and 5.60X10 ± 0.11 cfu/g for coliforms respectively.
It was proven that the recovered aerobes, psychrotophes,  and coliforms   were significantly
different for both of the two sampled locations ( breast and thigh) for each of the swabbing
and excision methods.
Results from the experiments also showed that only  rinsing method could  recover Salmo-
nella(2%)   while E.coli could be recovered from both Rinsing and excision methods (6%).
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Introduction
Poultry products are in demand around the
world and chickens and  other poultry  can be
reared in almost any part of the world. Chicken
meat can make many positive contributions to
the diet of human, where not all meat is seen as
healthy, chicken meat is frequently more af-

fordable than other meat.
Microbiological criteria have become an im-
portant source of information in developing
hazard analysis critical control point (HACCP)
and quality management systems of poultry
slaughter plants (Brown et al., 2000).
Sampling methods are necessary for critical
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control point determination and overall im-
provements in the microbiological quality of
commercially processed broiler carcasses.
Numbers and types of bacteria on processed
poultry carcasses vary due to many factors,
including recovery methods and carcass loca-
tion sampled. Previous researchers have used
methods such as skin swabbing, skin scraping,
or skin excision and rinsing (Patterson and
Stewart, 1962).
Various sampling methods are available to de-
termine microbiological quality of carcasses.
There are three principal methods for sampling
poultry carcasses, skin excision, swabbing and
whole carcass rinse (Palumbo et al., 1999;
Gill and Badoni 2005).
Rinse sampling is used in the U.S.A. within the
United States Department of Agriculture Food
Safety and Inspection Service pathogen reduc-
tion program, whereas sampling of skin is pre-
ferred in the European Union. (Zhang et al.,
2012).
Fromm (1959) found that direct plating was
not effective for sampling broilers or hens, but
swabbing or excision and homogenizing skin
was effective for recovering bacteria. The
study also reported that swabbing was more
effective than rinsing for recovering aerobic
bacteria.
Avens and Miller (1970) stated that excision
and blending of tissue recovered higher num-
bers of aerobic bacteria from turkey carcasses
than did swabs. A series of experiments re-
ported by (McEvoy et al., 2005), using 4 sam-
pling methods for Escherichia coli in turkey
carcasses, generally showed a modified carcass
rinse procedure and a 2-swab method was su-
perior than whole-carcass swab or a 1-swab
method.
Previous reports have also focused on the por-
tion of the carcass sampled, including a review
by (Patterson and Gibbs, 1975). Early reports
indicated that some areas of the carcass con-
tained larger numbers of bacteria than other
portions (Walker and Ayres, 1959; May,
1962). Kotula (1966) found that numbers of
aerobic bacteria on pre-chill broiler carcasses
were highest on thighs, followed by fewer bac-

teria on legs and then breasts.
Patterson (1972) reported that skin from the
neck contained higher numbers of aerobic bac-
teria than the back; other sites including inside
leg, outside leg, vent area, and under the wing
were mostly equal. Smith et al., (2007) ob-
served higher numbers of coliforms and E. coli
recovered from the back of pre-chill broilers
than from the breast. A few reports have not
observed differences within carcasses sampled.
Cox et al., (1976) found no difference between
thigh and breast areas sampled for aerobic bac-
teria and Enterobacteriaceae. Similarly,
Klinger et al., (1981) found no difference in
numbers of aerobic bacteria or Enterobacteri-
aceae from 5 sites sampled on kosher-
processed broilers.
Both the method of sampling poultry carcasses
to determine bacterial counts and the location
of the carcass sampled appears to affect results.
Therefore, the objective of this study was to
determine if the 3 different sampling methods,
or different areas of carcasses sampled, af-
fected numbers of coliforms or E. coli recov-
ered from pre-chill broilers.

Materials and Methods
Experiment 1: Evaluation of Different 3 sam-
pling  methods .
Preparation of samples:
Fifty pre-chill broiler carcasses were collected
from 2different local commercial processing
markets  (n = 50).The live weights of birds
range from 1.9 to 2.4 kg, and the weights of
dressed carcasses range from 1.2 to 1.7 kg. The
carcasses are scalded by immersion in water of
about 50Cofor2.5 min before de-feathering.
After dressing and evisceration, carcasses col-
lected at the plant were each placed in a sepa-
rate plastic bag and were stored on ice during
transport to a laboratory where they were
weighed and measured and sampled within 3 h
of being collected.
After transferring carcasses to a clean bag,
were removed from the bags and placed on
a clean surface. A sterile blunt-edged stainless-
steel blade was used to split each  carcass
along the breast bone and opened to expose the
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body cavity manually into two equal halves
one of them was used for rinsing sampling
while the other was used for both swabbing
and excision sampling
a) Rinsing: was conducted with 200 ml SPW,
containing 0.85% NaCl and 0.1%
peptone)
in sterile stomacher bags  with manual agita-
tion for 1 min , the recovered bacterial  count
was multiplied by 2to compensate for  the car-
cass division.
b) Swabbing: Using a sterile cotton swab mois-
tened with SPW and  template, a total area of
25 cm2from both the thigh and the breast from
nearly the same places at each carcass, five
sites that were equivalent to those sampled by
excision: leg, breast, neck, around the visceral
cavity and under the wings)  were added to
225ml of  SPW.
c) Excision: using sterile forceps and scissors,
a total area of 25 cm 2  of skin is cut from both
the thigh and the breast from nearly the same
place in each carcass  were added to 225  ml of
SPW.
Experiment 2: Evaluation of different sam-
pling sites
Fifty pre-chill broiler carcasses were collected
as mentioned  previously
Preparation:
 Swabbing::Using a sterile cotton swab and

template, a total area of  25 cm2 was
swabbed from each of the thighs as well as
breasts separately and added to 225  ml of
of 0.1% peptone solution.

 Excision: using sterile forceps and scissors
total area of 25 cm 2 of skin is cut from
each of the thighs and the breasts separate-
ly225  ml of of 0.1% peptone solution.
Homogenization  of the solutions is carried
out.

Serial dilutions ,plating,and incubation are car-
ried out to perform different  counts:
 Aerobes count, Psychrotophes count, Coli-

forms count according to : APHA:2001
Detection of:
 E.coli according to: FDA:2002
 Salmonella  according to: ISO 6579:2002

Results and Discussion
Results from the experiments showed
Significant differences in  all counts; aerobes,
psychrotrophes and coliforms between the
three  sampling methods table (1) and fig.(1).
The recovered aerobes from  the rinsing, swab-
bing and excision were approximated to
be1.43X109 ± 2.48X108cfu/g, 2.1X107 ±
5.61X106cfu/g and 1.15X104 ± 3.84X102cfu/g
respectively. While the recovered  number of
psychrotrophes for the three methods were
1.36X107 ± 2.55X106cfu/g , 1.02X105 ±
1.9X104cfu/g and  4.1X103 ± 1.77X102cfu/g
respectively and were 6.93X106 ±
1.91X106cfu/g, 9.45X103 ± 2.45X103cfu/g and
5.6X10 ± 0.11 cfu/g for coliforms.
The obtained results also showed that only
rinsing method could recover Salmonella  from
one rinsed sample(2%)  while E.coli could be
recovered from both Rinsing and excision
methods from three samples each (6%).
Through the achieved results in this work of
recovered bacteria (aerobes, psychrotrophes
and coliforms) It was observed that  the rinsing
method was significantly superior than the
other two methods followed by excision and
finally swabbing. Whole-carcass rinse (WCR)
is considered one of the most widely used
sampling methods. This method is favourabled
by the USDA’s Food Safety Inspection Service
to enumerate Escherichia coli and determine
the incidence of Salmonella (USDA, 1996).
Similar results  were recorded by
(Blankenship et al., 1975), in a Comparison
experiment for rinse and swab sampling meth-
ods applied to broiler visceral cavities for total
aerobic plate count (TPC) and recovery of  ar-
tificially inoculated S. typhimurium , there
were significant differences(p<0.05) between
the mean log  of recovered (TPC),  7.81 com-
pared to 6.93  respectively and  6.8 5 compared
to 5.87 of recovered salmonella for the rinse
and swab methods respectively.
The obtained  results were almost agreed with
that achieved by (Zhang et al., 2012) who re-
ported that the ability of three sampling meth-
ods to recover bacteria (TVC), Pseudomonas
spp., B. thermosphacta and Lactic acid bacte-
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ria, indicated that  the highest counts were re-
covered using the rinsing method followed by
excision, and the lowest counts by the swab-
bing method.
However, The findings of  this current study
are  more or less in agreement with (Gill and
Badoni, 2005; Smith, et al, 2007) who re-
ported  that whole carcass rinse (WCR) method
appears to yield an overall estimate of the
number of bacteria on the  carcass and that ex-
cision and rinsing could  recover similar num-
bers, while swabbing recovered lower. The re-
searchers added that although rinse technique
was sensitive in the ability to detect micro
organisms, it is somewhat expensive with re-
gard to time, materials, and labor, and car-
casses may have to be discarded when rinsed
with diluents other than water so it was consid-
ered inconvenient for sampling carcasses
In this concern, (Kotula, 1966) mentioned that,
only Rinsing method-among swabbing, exci-
sion,  rinsing of specific areas or rinsing by
spraying-provides representative microbiologi-
cal assessment meanwhile other sampling
methods provide limited area sampled and lack
of variations of contamination due to different
parts of the carcass.
On the other hand, The studies performed by
both (Fromm, 1959 and Bolton, 2003) re-
vealded that swabbing method was more effec-
tive and more  reliable than used rinsing for
recovering aerobic bacteria and monitoring mi-
croorganisms when it covers larger carcass ar-
eas than excision.  Contrarily, (Avens and
Miller, 1970) stated that excision and blend-
ing of tissue recovered higher numbers of aero-
bic bacteria from turkey carcasses than did
swabs. Also, a  series of experiments reported
by (McEvoy et al., 2005), using 4 sampling
methods for recovery of Escherichia coli from
turkey carcasses, generally showed a modified
carcass rinse procedure  was superior than
whole-carcass swab.  Furthermore, (Simonsen,
1989) stated that   larger numbers of bacteria
were recovered by rinsing, those numbers were
sometimes <10% as compared with that recov-
ered by excision of skin, but with a larger frac-
tion of the flora being recovered from warm

than from chilled carcasses)
In this study, the large recovered number of
bacteria using excision method, may be attrib-
uted to that the  skin can attain larger numbers
of contamination as the de-feathering process
generates negative pressure inside the feather
follicle giving it the ability to absorb liquids
containing different types of contaminant from
the surrounding medium (scalding and washing
stagnant fluids).
In this regard, (Berrang et al., 2001)explained
the cause of the higher bacterial  recovery from
excision method as the skin contained more
bacteria than meat surfaces of thigh and breast
parts taken from pre-chill broiler carcasses and
the muscle below the surface is essentially ster-
ile (Avens and Miller, 1970).
Declaring the lower recovery  levels of swab-
bing method, (Ghafir and Daube, 2008) at-
tributed that  to the topography of the skin or
the attachment of bacteria to the skin. In addi-
tion, many factors, including swabbing materi-
als and carcass type, may have a significant
effect on bacterial recovery by swabbing
(However, swabbing is considered advanta-
geous for the meat industry because it is less
laborious than excision and does not compro-
mise meat quality (Lindblad, 2007). In gen-
eral, excision is superior to swabbing, based on
the fact that higher numbers are recovered and
low variation is achieved.
Concerning the disadvantages of rinse method
versus to the advantages of the other meth-
ods ,swabbing and excision offer practical ad-
vantages over the traditional whole carcass
rinse, because of the ease  and rapidity of col-
lection, reduced enrichment medium required
and the possibility of sampling prior to com-
plete evisceration (Sarlin et al., 1998; Mead et
al., 2010). Second, measurement of the surface
areas of carcasses is necessary for rinse meth-
ods, but it is hardly possible to determine
(Jorgensen et al., 2002; Gill and Badoni
2005).
For determining whether different areas of the
same carcass harbor more bacteria than other
areas the second experiment of this study was
performed.
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Sampling methods allowing distinct areas of
the carcass to be sampled  have produced evi-
dence that bacterial numbers from various ar-
eas on the same carcass may differ.. obtained
results  through recovering aerobes, psychro-
trophes and coliforms by sampling two differ-
ent sites using two different sampling methods,
proved that the recovered aerobes, psychroto-
phes,  and coliforms table(2) and fig.(2)  were
significantly different  (P<0.01) for both of the
two sampled locations (breast and thigh) for
each of the swabbing and excision methods.
The recovered bacteria were higher from thigh
than from breast for both methods and were
higher from excised than swabbed areas for the
two sampled sites.
Similarly, Prior researches have shown that
different sampling locations on a carcass pro-
duce different numbers of recovered bacteria.
Broiler carcasses have more bacteria on the
back than on the front and more bacteria on the
thigh than the breast, (Kotula, 1966 and

Smith et al., 2007) observed higher numbers
of coliforms and E. coli recovered from the
back of pre-chill broilers than from the breast.
The current results were in agreement also with
(Bodnaruk et al., 1998) who reported that E.
coli numbers on the breast skin of turkey car-
casses were significantly lower than the num-
bers found on thigh skin.
Vaidya et al., (2005) also reported more bacte-
ria on the legs of poultry carcasses than on
other areas sampled. Therefore, results from
the present study are in general agreement with
previous reports.
On the other hands. (Cox et al., 1976) found
no difference between thigh and breast areas
sampled for aerobic bacteria and Enterobacteri-
aceae. Similarly, (Klinger et al., 1981) found
no difference in numbers of aerobic bacteria or
Enterobacteriaceae from 5 sites sampled on
kosher-processed broilers.

Table (1). Comparison between Bacterial counts with different methods.

Count

Rinse Excision Swab

Mean ± SE Mean ± SE Mean ± SE

Aerobes 1.43X109± 2.48X108 2.10X107± 5.61X106 1.15X104± 3.84X102

Psychrotrophes 1.36X107± 2.55X106 1.02X105± 1.90X104 4.10X103± 1.77X102

Coliforms 6.93X106± 1.91X106 9.45X103± 2.45X103 5.60X10 ± 0.11
There are significance differences (P<0.01) between the 3 methods for all counts.

Table (2). Comparison between Bacterial counts recovered from different sites.

count

Swab Excision

Breast Thigh Breast Thigh

Mean ± SE Mean ± SE Mean ± SE Mean ± SE

Aerobes 5.90X103± 3.03X102 1.70X104± 6.55X102 4.52X106± 7.78X105 3.75X107± 1.05X107

Psychrotrophes 1.59X103± 1.43X102 6.60X103± 3.14X102 8.70X103± 1.25X103 1.96X105± 3.69X104

Coliforms 3.90X10 ± 0.335 7.30X10 ± 0.389 3.57X103± 4.28X102 1.70X104± 4.73X103

There are significance differences between all breast and thigh counts (P<0.01)
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مقارنة بین طرق واماكن سحب العینات المختلفة على تقییم الجودة البكتریولوجیة لدواجن التسمین
وفاء محمد محمد عیسى . د*محمد عبد الله عبد المنعم ، . د**أمانى لطفى فرج حما ، . د*

قسم صحة الأغذیة-معھد بحوث صحة الحیوان *
المعمل المركزى لتحلیل المتبقیات والمبیدات فى الأغذیة**

الملخص العربى
:  توجد ثلاث طرق رئیسیة لسحب العینات من دجاج التسمین وھى 

.من الجلد
.  وحیث أن كل من الطرق المختلفة للسحب وأماكن السحب المختلفة یبدو أنھا تؤثر على النتائج

)  إیشریشیا كولاى( المیكروبات القولونیة أو عزل كل من میكروبى  السالمونیلا أو المیكروب القولونى النموذجى 
.التبرید

. عینة من دجاج التسمین لكل من التجربتین من أحد الأماكن المحلیة التجاریة لذبح وتنظیف الدجاج50تم تجمیع 
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: السحب المختلفة الشطف والمسحات والسحب من الجلد كالأتى 
±2.48X108 ± 1.43X109 ,5.61X106 ± 2.10X1073.84وX102± 1.15X104جم على التوالى/ خلیة .

   :, 1.90X104 ± 1.02X105 4.10X103 ±
1.77X102

6.93X106:جم على التوالى وكان العد الكلى للمیكروبات القولونیة كالتالى/خلیة ± 1.91X106 ,9.45X103 ± 2.45X103

5.60X10و ± .جم على التوالى/خلیة0.11

) .بالمسحات أوبسحب عینات من الجلد( السحب

.فى الوقت الذى تم عزل میكروب الإیشریشیا كولاى من خلال إستخدام طریقتى السحب بالشطف والسحب من الجلد,المیكروب 


