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ABSTRACT

A total of 75 random swab samples collected from cattle, camel and sheep carcasses at Cairo and
Qalyubia abattoirs to determine the contamination level of such carcasses with Enterobacteriaceae
either quantitatively or qualitatively. The obtained results indicated that the mean values of these
bacterial counts in the examined swab samples of sheep, cattle and camel were 2.54+.44x10°,
1.33£0.26x10° and 5.91+1.02x10°%cm? for the total Enterobacteriaceae count and 2.97+0.51x10°
8.54+1.67x10% and 2.28+ 0.75x10%cm? for the total coliform count, respectively. The differences
associated with the examined swab samples as a result of total Enterobacteriaceae and coliform counts
were significant. On the other hand, Salmonella, E. coli, Citrobacter, Enterobacter, Klebsiella and
Proteus species were isolated from the examined swab samples with varying percentages. Accurately,
16%, 4% and 16% of sheep, cattle and camel swab samples were contaminated with E. coli, however,
the identified serovars were 086: k61(B7), 0124:k72(B17), 0O55:k59(B5),0128:k67(B12) and
026:k60(B6). Referring to Salmonellae; S. enteritidis and S. typhimurium were detected only in cattle

surface swab samples (4% of each).
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LINTRODUCTION

resh meat is highly perishable due to
its biological composition. Microbial

contamination of the carcass during
the slaughtering process results in spoilage
of meat, reduced shelf-life of meat and
public health hazards [18, 19]. Many food
borne diseases are related to consumption
of meat containing pathogenic
microorganisms. External contamination of
raw meat is a constant possibility from the
moment of bleeding until consumption.
The microbial load of meat is directly
related to good manufacturing practices
during slaughter. There are large numbers
of potential sources for contamination by
microorganisms. These include contact

with the hide, skin or feet, content of
gastrointestinal tract, aqueous sources,
instruments used for dressing (knives,
saws, cleavers or hooks), and even air
borne areas [14].

The family Enterobacteriaceae comprises a
large number of organisms, not all of
faecal origin, and are more useful as an
indicator of overall process hygiene in the
abattoir. E. coli are considered to be a
more suitable choice of indicator as they
are a single species more specifically
associated with feces [7, 10, 17]. Enteric
organisms, such as coliforms were
frequently isolated from meat indicating
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that the gut is a common source of
contamination [12].

Therefore, the objective of the current
study was to determine the level of
Enterobacteriaceae ~ contamination  of
sheep, cattle and camel carcasses during
slaughtering and to identify their
pathogenic strains.

2. MATERIALS AND METHODS

2.1. Collection of samples:

A total of 75 random swab samples
collected from slaughtered cattle, camel
and sheep carcasses at Cairo and Qalyubia
abattoirs. The swab samples were taken
after complete dressing of slaughtered
animals into ice box and transferred
immediately to the laboratory without
undue delay for evaluation of their
contamination with Enterobacteriaceae.
2.2. Preparation of swab
according to ICMSF [13]:

The sterilized template placed firmly
against the surface of the meat to limit the
examined area. The sterile cotton swab
drawn from screw capped plastic tubes and
moistened in rinsing fluid solutions (0.1%
buffered peptone water), then rolled over
the limited area of the carcass. The
template was rolled in one direction and
perpendicular to this direction to represent
all area. Finally, the cotton swab was
aseptically retained into the rinsing fluid
tubes containing 10 ml buffered peptone
water. One ml of the original dilution was
transferred to another sterile tube
containing 9 ml of sterile peptone water
and mixed well to make the next dilution
from which further decimal serial dilutions
were prepared.

samples

2.3. Determination of Enterobacteriaceae
count:

The purple colonies on Violet Red Bile
Glucose agar plates were counted and the
average number per cm? of the sample was
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calculated and recorded as total

Enterobacteriaceae count.

2.4. Determination of coliform count
according to ICMSF [13]:
All dark red colonies on Violet Red Bile
agar plates were enumerated and the
average number of coliforms per cm? of
the sample was recorded.

2.5. Screening of Enteropathogenic

2.5.1. Escherichia coli:

The technique recommended by ICMSF
[13] was carried out using MacConkey
broth and Eosin Methylene Blue plates.
The metallic green colonies were picked
up and identified biochemically and
serologically. Antisera used for typing of
E. coli were coli test sera polyl, coli test
sera polyll and Bacto E. coli antisera
(Difco).

2.5.2. Screening of Salmonellae:
Rappaport-Vassiliadis Salmonella
Enrichment Broth tubes were used as
enrichment broth and incubated at 43°C for
24 hours, while Desoxycholate agar plates
were used as plating media. Pure cultures
were serologically identified using rapid
diagnostic  antisera  sets  (Welcome
Diagnostic A Division, Dartford, England
DA 15 AH).

3. RESULTS AND DISCUSSION

The obtained results in table (1) indicated
that the total Enterobacteriaceae count in
the examined swab samples were varied
from 2 to 8x10° with an average of
2.54+0.44x10%/cm? for sheep, 10 to 2.9
x10* with an average of 1.33+0.26x10°%
cm? for cattle and 2 to 1.8x10% with an
average of 5.91+1.02x10? /cm? for camel.
Significant differences were detected
among different species of carcasses after
washing in this study at (P < 0.05). Nearly
similar results were obtained by Hamdy
[11], Samaha and Draz [21], and Ahmed
[2] who reported that the mean values of
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the bacterial groups in the examined camel
shoulder, thigh, outer thorax and inner
thorax samples Enterobacteriaceae were
2.5+0.86 x10", 7.7+2.8x10°, 1.6+0.68x10"

and  1.8+0.6x10%cm? for  Entero-
bacteriaceae and 3.9+1.3x10?,
2.81+0.62x10%, 2.1+0.67 x10° and

1.40+0.38x10%/cm? for coliform counts per
surface area (cm?), respectively. Higher
results were obtained by Khalifa [15] and
Al-Dughaym and Yassien [4] who found
that the mean values of Enterobacteriaceae
count were 6.6x10°, 8.2x10* and 6.2x10*
CFU/cm?. In case of coliforms (MPN)
were 6.3x10°, 3.1x10° and 5.8x10"
bacteria/lcm® on the surface of camel
carcasses before skinning, after skinning
and after preparation and stamping. While,
lower results were obtained by Pearce and
Bolton [20] who found counts ranging
from 9.8x10" and 1.0 x10° CFU/cm? for
Enterobacteriaceae in samples collected
from thorax, shoulder/neck, breast/brisket
and flank.

The comparatively high Enterobacteriaceae
count in the examined sheep samples is an
indication of inadequate sanitation during
stages of slaughtering, evisceration,
transportation, non-cleaned equipment or
improper handling. In general, the
Enterobacteriaceae were regularly detected
on meat surface [7].

Table 1 statistical analytical result of total
Enterobacteriaceae counts in the examined
swab samples of different animal carcasses.

Carcasses Positive Min. Max. Mean+ SE
samples (x10%
N %
Sheep 23 92 2x10 8x10°  2.54+0.44
Cattle 11 44 10 2.9x10*  1.33+0.26
Camel 11 44 2x10 1.8x10° 0.591+0.102

*Significant difference (P < 0.05)

The summarized result given in table (2)
showed that the total coliform count in the
examined swab samples were 10 to
7.2x10%® with an average of 2.97x10°+
0.51x10%/cm? for sheep, 10 to 1.68x10*
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with an average of 8.54+1.67x10? /cm? for
cattle and 10 to 1.36x10° with an average
of 2.28+0.75x10* /cm® for camel.
Statistically, high significant differences
were detected among different species of
carcasses after washing in this study at (P<
0.01). Nearly similar results were obtained
by Fliss et al. [8] found that all meat
surface samples were analyzed for total
coliforms, faecal coliforms and E. coli as
an indicator of faecal contamination.
Regardless to animal species, counts were
relatively higher for freshly prepared meat.
The mean level of contamination of all
meat samples varied from 2x10% to 2x10°
CFU/cm? for total coliforms, from 4x10 to
2x10? for faecal coliforms and from 10 to
10 for E. coli. Higher results were
obtained by Khalifa [15], Al-Dughaym and
Yassien [4]. Moreover, Lower results were
obtained by Vanderlinde et al. [22] and
Yalcin et al. [25] who found the mean
values of fecal coliform counts on the
rump of beef carcasses were 0.75, 0.41,
0.23 logio/cm® after dressing, after
evisceration, after washing and not
detected after chilling, respectively, while
on brisket were 0.95, 0.16, 1.72 and 0.15
logyo /cm? after dressing, after evisceration,
after washing and after chilling,
respectively.

Table 2 Statistical analytical results of total
coliform counts in the examined swab samples
of different animal carcasses (n=25).

Positive  Min. Max. Mean = SE
Carcasses  samples (x10°%)
N %
Sheep 20 80 10 7.2x10° 2.97+0.51"
Cattle 13 52 10 1.7x10* 0.854+0.167
Camel 17 68 10  1.4x10° 0.228+0.075

** High Significant difference (P < 0.01).

The incidence of enteric bacteria isolated
from the examined swab samples of
different animal carcasses was outlined in
table (3), where Citrobacter freundii was
isolated from 4% of examined camel
samples but not isolated from sheep and
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cattle samples. Moreover, the incidence of
Enterobacter aerogenes, Enterobacter
agglomerans, Enterobacter cloacae and
Enterobacter hafniae declared that it was
isolated from sheep, cattle and camel at
rate of 8% , 0% and 20% respectively,
from the examined  samples. While,
Klebsiella ozaenae and Klebsiella
pneumonae were isolated from sheep,
cattle and camel at rate of 8%, 0% and 4%,
from the examined samples, respectively.
Lastly, Proteus mirabilis, Proteus rettgri
and Proteus vulgaris were isolated from
sheep and cattle at rates of 12% and 20%,
respectively.

Table 3 Incidence of Enterobacteriaceae
isolated from the examined swab samples of
different animal carcasses (n=25).

Sheep Cattle Camel
Isolate_d n % n % n %
Bacteria
Citerobacter - - - 1 4%
E.coli 4 16% 2 8% 4 16%
Enterobacter 2 8% 5 20%
Klebsiella 2 8% 1 4%
ProteusSpp. 3 12% 5 20% - -
Salmonella - - 2 8 - -

The incidence and sero-typing of E. coli in
the different animals’ species were
illustrated in Table (4). The serotypes of E.
coli were 055:K59 (1.33%), 026:K60
(2.66%), 086:K61 (2.66%), 0124:K72
(2.66%), 0128:K67 (1.33%), and
untypable (2.66%), from the total
examined swab samples. The obtained
results agree with those of Wassef [23]
who stated that E. coli was the most
predominant microorganisms present on
the surface. Similarly Leung et al. [16],
Arthur et al. [5], and Ahmed [3] found that
serological isolates of E. coli were E. coli
Os5:Ksg in 4%, E. coli O111:Ksg in 333%
E. coli O2:Kes Ksg in 233% E. coli
0119:Kg9 Ksg in 20/0 E. coli O44:K74 Ksg in
1.33% from the total examined swab
samples. Higher results were obtained by
Hamdy et al. [11].
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Table 4 Incidence of E. coli isolated from the
examined swab samples of different animal
carcasses (n=25).

E.coli Sheep Cattle  Camel Strain
strain n % n % n %

086:k61 1 4 1 4 EPEC
(B7)

0124:k72 1 4 1 4 - - EIEC
(B17)

055:k59 1 4 - - - - EPEC
(B5)

0128:k67 1 4 - - - - ETEC
(B12)

026:k60 - - - - 2 8 EHEC
(B6)

Untypable 1 4 - - 1 4 untypable

EPEC:Enteropathogenic E. Coli,EIEC:Enteroinvasive E.,
coli, ETEC:Enterotoxigenic E. Coli, EHEC:
Enterohaemorrhagic E. coli

The incidence and sero-typing of
Salmonella in the different animal species
was illustrated in Table (5). In cattle,
2(8%) were recorded positive for incidence
of Salmonellae.  While, all examined
swabs of sheep and camel carcasses were
free from Salmonellae. This is agreeing
with Abou-Yossef [1] who could not detect
Salmonellae from any examined samples
of fore and hind quarter of camel.
Generally, World Health Organization
(WHO) [24] recorded that the incidence of
Salmonella in the Egyptian raw meat and
organs were 10% and 3%, respectively. In
Egypt, Salmonella is widely recognized as
one of the most principal causes of food
poisoning outbreaks occurring as a result
of consumption of contaminated meat and
offal. The isolated Salmonellae strains
were Salmonella typhimurium and S.
enteritidis. The predominant strains of
Salmonella were Salmonella typhimurium
and E. coli 0124:K72, whose incidence 3
isolates (60%) and 4 isolates (28.57%),
respectively and this was agreeing with
Baumgartner et al. [6] found that S.
typhimurium and S. enteritidis were the
most frequent serotypes implicating in
cases of human salmonellosis .
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Table 5 Incidence of Salmonella isolated from
the examined swab samples of different animal
carcasses (n=25).

Salmonella Sheep Cattle  Camel
strains n % n % n %
Salmonella - -1 4% - -
enteritidis
Salmonella - -1 4% - -
typhimurium

4. CONCLUSIONS

As a conclusion, the data obtained in the
present study, for the production of
microbiologically clean and safe carcasses
The Food Safety and Inspection Service
(FSIS) [9] established requirements
applicable to meat and poultry
establishments designed to reduce the
occurrence and numbers of pathogenic
microorganisms, reduce the incidence of
food-borne illness associated with their
consumption and provide a new framework
for modernization of the current system of
meat and poultry inspection. The new
regulations require:

1. Each establishment develops and
implements written sanitation standard
operating  procedures  (Sanitation
SOP’s).

2. Regular microbial testing by slaughter
establishments to verify the adequacy
of the establishments’ process controls
for the prevention and removal of fecal
contamination and associated bacteria.

3. Establish pathogen reduction
performance standards for Salmonella
that slaughter establishments and
establishments producing raw ground
products must meet.

4. All meat and poultry establishments
develop and implement a system of
preventive  controls designed to
improve the safety of their products,
known as HACCP (Hazard Analysis
and Critical Control Points).

150

5. REFERENCE

1.Abou-Yossef, H.M.E. 2010. Quality
assurance of camel’s meat. M.V.Sc. Thesis,
Fac. Vet. Med., Alex. Univ.

2.Ahmed, D.M.S. 2002. Hygienic evaluation
of camel meat. Ph.D. Thesis, Fac. Vet. Med.,
Zagazig Univ.

3.Ahmed, F.M. 2003. Microbial statues of
buffalo’s meat slaughtered at Cairo abattoir.
M.V.Sc. Thesis, Fac. Vet. Med., Zagazig
University (Benha Branch).

4.Al-Dughaym, A.M., Yassien, N.A. 2001.
Surface Contamination of Camel Carcasses.
Sci. J. King Faisal Univ. (Basic Appl. Sci.) 2:
129-138

5.Arthur, T.M., Barkocy-Gallagher, G.A.,
Rivera-Betancourt, M., Koohmaraie, M.
2002. Prevalence and characterization of
non-0157 Shiga toxin-producing
Escherichia coli on carcasses in commercial
beef cattle processing plants. Appl. Environ.
Microbiol. 68: 4847-4852.

6.Baumgartner, A., Heirnann, P., Schmid, H.,
Liniger, M., Simmen, A. 1992. Salmonella
contamination of poultry carcasses and
human salmonellosis. Archiv fuer
Lebensmittelhygiene 43: 123-124.

7.Delhalle, L., De Sadeleer, L., Bollaerts, K.,
Farnir, F., Saegerman, C., Korsak, N.,
Dewulf, J., De Zutter, L., Daube, G. 2008.
Risk factors for Salmonella and hygiene
indicators in the 10 largest Belgian pig
slaughterhouses. J. Food Prot. 71. 1320-
1329.

8.Fliss, R.E., Simard, R.E., Ettriki, A. 1991.
Microbiological quality of different fresh
meat species in tunisian slaughter houses and
markets. J. Food Prot. 54: 773-777.

9.Food Safety and Inspection Service "FSIS".

United States Department of Agriculture

(1996): Pathogen  Reduction, Hazard
Analysis and Critical Control Point
(HACCP) Systems, Final Rule. Federal

Register / Vol. 61, No. 144 / Thursday, July
25.

10. Ghafir, Y., China, B., Dierick, K., De
Zutter, L., Daube, G. 2008. Hygiene
indicator microorganisms for selected
pathogens on beef, pork, and poultry meats
in Belgium. J. Food Prot. 71: 35-45.


http://www.ncbi.nlm.nih.gov/pubmed?term=%22Dewulf%20J%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22De%20Zutter%20L%22%5BAuthor%5D
http://www.ncbi.nlm.nih.gov/pubmed?term=%22Daube%20G%22%5BAuthor%5D

11.

12.

13.

14.

15.

16.

17.

18.

SAAD et al. (2011)

Hamdy, M. 1989. Surface contaminants of
slaughtered camels. Zag. Vet. J. 17: 291-
302.

ICMSF  (Ed.), 1988. HACCP in
Microbiological Safety and Quality,
Blackwell Scientific Publications, London,
UK.

ICMSF, 1996. Salmonellae. In: ICMSF
(Ed.), Microorganisms in Foods 5,
Chapman and Hall, London, UK, p. 126-
140.

Jawetz, E., Melnick, J.L., Adelberg, E.A.
1982. Review of medical microbiology.
15th ed. Large Medical Publication, USA.
Khalifa, A. M. 1997. Enterobacteriaceae in
camel carcass with special reference to
Salmonella. M.V.Sc. Thesis, Fac. Vet.
Med., Zagazig Univ.

Leung, P.H., Yam, W.C., Ng, W.W., Peiris,
J.S.  2001. The prevalence and
characterization of verotoxin-producing
Escherichia coli isolated from cattle and
pigs in an abattoir in Hong Kong.
Epidemiol. Infect. 126: 173-179.

McEvay, J.M., Sheridan, J.J., Blair, I.S.,
McDowell, D.A. 2004, Microbial
contamination on beef in relation to hygiene
assessment based on criteria used in EU
Decision 2001/471/EC. Int. J. Food
Microbiol. 92: 217-225.

Narasimha Rao, D., Ramesh, B.S. 1992.
The microbiology of sheep carcasses
processed in a modern Indian abattoir. Meat
Sci. 32: 425-436.

151

19.

20.

21.

22.

23.

24,

25.

G.L., Nel, L. Jordaan, E.,
Badenhorst, K., Goedhart, G.,Holzapfel,
W.H. and Grimbeek, R.J. (1990): A
quantitative survey of a meat production
chain to determine the microbial profile of
the final product. J. Food Prot. 53: 411-
417.

Pearce, R.A., Bolton, D.J. 2005. Excision vs
sponge swabbing- a comparison of methods
for the microbiological sampling of beef,
pork and lamb carcasses. J. Appl.
Microbiol. 98: 896-900.

Samaha, I.A., Draz, A.A. 1993. Air and
water as sources of bacterial contamination
of beef carcasses. Alex. J. Vet. Sci. 9: 83-88.
Vanderlinde, P.B., Shay, B., Murray, J.
1999. Microbiological status of Australian
sheep meat. J. Food Prot. 62: 380-385.
Wassef, N. 1969. Studies on surface
contaminants of beef carcasses in relation to
public health Importance and keeping
quality of meat. M. V. Sc. Thesis, Fac. Vet.
Med., Cairo Univ.

World Health Organization (WHQO) 1988.
Salmonellosis control. The role of animal
and product hygiene. Report of WHO
expert Committee on Salmonellosis control
Barking, Essex, UK, Applied Sci.
Publishers, Ripple Road.

Yalgin, S., Nizamlioglu, M., Giirbiiz, U.
2001. Fecal coliform contamination of beef
carcasses during the slaughtering process. J.
Food Saf. 21: 225-231.

Nortje,



A yaall cfiad) (iYWl dagadal) culilgaal) @ i grall syl
Gl 2aa) asd ) Sl ) iban S5 gl caru dana s
Lty drala = (yhand) alall 408 — 4,3 e dpaall L6 and

sl padlal)
Bl Slaes Aagiial) Jlaally Sy aall s e Ahaal &paal) iy Saal) 325 530 o el dudall 038 Cupyal
dad s Gamd) il G (g5 IS (e 25 Jaa)dleally dailal caiadl mhl o dase 75381 & Cua s alall
Coelal Slsalldly VS Lanpad) Je Aglae SIS, sl @l Saally Lysmadl @l Spall LS 23el) syt lgile
310%2.54+0.44 <ulS Gl o (e 2o IS Jlaally ) cainl) 3 Gypaall lig Saall QKU saall Jaussia o il
Zams JS0 Jlaally (JV1 caiall b A gl @l g Soall JSH 23l S il e 210%5.91£1.02 5 $10%1.33+0.26
Olgigadldl g8 Jie & gl e 210x2.28+0.75 5 *10x8.54£1.67 10%x2.97+0.51 sl mlave (s
Ganslypedl (Bl Aoty agbial 5 IS Al Cany (us plly Sl ¢ LAY SLg i) ¢gYsS Ly
%165 %8 %16 dumsis sl mhaus (3a ans IS Jladly V) caind) 8 A paall YSS Ldipdl) s e e o8 G
o) ety a3l (e %8 sty Gty S sallidly <oy saasis Sssallidl s e Bl 5 - lisall sane o il e

el S aiadl e (51 e Shisalldl Qg e Jie

152



