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ABSTRACT

A total of 150 swabs were collected from El-Mahala El-Kobra
abattoir, in EI-Gharbia Governorate (Egypt) as follow; (50 from the
outer surface of sheep carcasses after skinning, 50 from the inner
surface of the same carcasses after evisceration and 50 from workers'
hands). The samples were examined bacteriologically for
staphylococci, coliforms and enterococci with percentages (96, 100
and 98%), (50, 76 and 72%) and (40, 60 and 68%) for positive

samples, respectively.
INTRODUCTION

Lamb is a very good source of protein, minerals and vitamins,
which are necessary for human consumption. Unfortunately, due to this
rich in composition, mutton is a favorable environment for the growth of
bacteria which can survive, multiply and may produce toxins, result in

public health hazard. The internal tissue of healthy animals is virtually
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sterile and bacterial contamination only occurs during slaughter,

dressing, handling and storage (Nortje et al., 1990).

As soon as muscle tissue is exposed, it may be contaminated by
pathogens and deteriorative bacteria from the hide's normal microbes.
The contamination of these tissues with microorganisms after slaughter
Is undesirable but unavoidable consequence of this process by which live

animals are converted into meat for human consumption (Ayres, 1955).

Hides, hooves and hair not only contain large numbers of
microorganisms from soil, manure, feed and water but also important
kinds of spoilage organisms so, they are considered the most important
sources of microbial contamination on flayed carcasses. So contact
between the carcass and the skin, including the fleece in the case of
sheep and lambs, allows contamination with a mixture of
microorganisms derived from the animal's pre-slaughter environment,
including those of faecal, soil, water and feed origin (Bell and
Hathaway, 1996).

Other sources of potential contamination in abattoirs include
equipments, operatives' clothing and hands, air, water, walls and doors
(Sierra et al., 1995).

Therefore the goal of the present study was to recognize the level of
microbial contamination on mutton carcasses and to throw the light on
the sources of their contamination in an attempt to produce mutton of

high quality.
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MATERIALS AND METHODS

Collection of samples:

A total of (150) swabs were collected from El-Mahala El-Kobra
abattoir, in EI-Gharbia Governorate (Egypt) as follow; (50 from the outer
surface of sheep carcasses after skinning, 50 from the inner surface of the
same carcasses after evisceration and 50 from workers' hands) in one
direction in an area of 100 Cm? using a template made from stainless
steel in sterile test tubes containing 0.1% peptone water.

The swabs samples were transferred in an ice box under possible
aseptic condition to the laboratory, where they were examined
bacteriologically.

Preparation of samples:

From the original swabs specimen tenth fold serial dilutions were
done and subjected to bacteriological examination according to
(Williams et al., 1983).

Bacteriological examination:

- Total staphylococci count according to (ICMSF, 1996), isolation and
identification of suspected Staphylococcus aureus strains according to
(APHA, 2001).

- Total coliforms count (MPN/Cm?) according to (ICMSF, 1996),
isolation and identification of coliform organisms according to (FDA,
1998).

- Total enterococci count according to (Mossel et al., 1978), isolation and
identification of enterococci according to (Quinn et al., 1994).
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RESULTS

Table (1): Statistical analytical results of total staphylococci count (CFU/Cm?)
of the examined samples (n= 50).

Positive samples Counts
Examined samples
No. % Min. Max. Mean = SE
Outer surface of the
48 96 1x 10 || 1.17 x10% || 3.68 x10%°+5.37 x10*
carcasses
Inner surface of the
50 100 1x 10 |{ 1.02 x108 || 3.57 x10°+4.13 x10*
carcasses
Workers’ hands 49 98 1x 103 |[ 1.39 x108 || 4.70 x10°+ 5.47 x10*

Table (2): Frequency distribution of the examined samples based on their total
staphylococci count (CFU/Cm?).

Outer surface of the Inner surface of the
Intervals Workers’ hands
carcasses carcasses
No. No. No.
<10? 0 0 0
103- <10* 2 4 3
10* - <10° 18 11 8
10° -< 108 23 34 34
108 - <107 5 1 4
Total 48 50 49
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Table (3): Incidence of Staphylococcus aureus in the examined samples

(n=50).
*Suspected S. aureus **Coagulase positive S.
) o aureus samples
Examined samples positive samples
No. Qp*** No Op***
Outer surface of the
8 16 5 10
carcasses
Inner surface of the
17 34 13 26
carcasses
Workers’ hands 12 24 8 16

* According to colony character on Baird parker agar medium.
** After biochemical identification.

*** From the total examined samples.

Table (4): Statistical analytical results of total coliforms count (MPN/Cm?) of
the examined samples (n= 50).

Examined Positive samples Counts

samples No. % Min. Max. Mean * SE

Quter surface of the

25 50 3 2.4 x10* | 1.04 x 103+ 9.58 x10?
carcasses
Inner surface of the
38 76 3.6 2.4x10* || 5.11 x 108+ 1.60 x103
carcasses
Workers’ hands 36 72 3 2.4x10* || 4.76 x10%+ 1.59 x103
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Table (5): Frequency distribution of examined samples based on their total
coliforms count (MPN/Cm?).

Outer surface of the Inner surface of the
Workers’ hands
Intervals carcasses carcasses
No. No. No.
<10 13 13 14
10 - <102 9 11 11
10% - <103 1 6 2
10%- <10* 1 0 2
10% - <10° 1 8 7
Total 25 38 36

Table (6): Statistical analytical results of total enterococci count (CFU/ Cm?)

of the examined samples (n= 50).

Positive samples
Examined samples Min. Max. Mean + SE
No. %
Outer surface of the
20 40 1x10% || 3.55x10* 3.38 x10%+ 1.79 x10°
carcasses
Inner surface of the
30 60 1x10% || 6.15x10* 5.95 x10%+2.09 x10°
carcasses
Workers’ hands 34 68 1x10% || 5.76 x10* || 7.61 x10%+2.36 x10°
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Table (7): Frequency distribution of examined samples based on their total
enterococci count (CFU /Cm?).

Outer surface of the [ Inner surface of the
Intervals Workers’ hands
carcasses carcasses
No. No. No.
<10 0 0 0
10 - <102 0 0 0
102 - <10° 11 7 11
10%- <10* 7 19 18
104 - <10° 2 4 5
Total 20 30 34

Table (8): Correlation between total staphylococci in workers’ hands and their
counts in the outer and inner surfaces of the carcasses.

Examined swabs samples Correlation
(R? values)
.539™
Outer surface of the
carcasses _
Workers’ hands (P=.000)
.285"
Inner surface of the
carcasses (P = .050)
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DISCUSSION

Results obtained in Table (1) revealed that 96, 100 and 98% of
outer surface of the carcasses, inner surface of the carcasses and workers’
hands swab samples were positive for staphylococci with counts
(CFU/Cm?) ranged from 1x 10%to 1.17 x108, 1x 103 to 1.02 x10° and 1x
10° to 1.39 x10°® with mean values of 3.68 x10°+ 5.37 x10% 3.57 x10° +
4.13 x10* and 4.70 x10°= 5.47 x10%, respectively. All examined positive
samples of both outer and inner surfaces of the carcasses in (Table 2)
were higher than the allowable limits of < 1000/g for staphylococci count
in raw meat by Canadian Government Provisional Guideline “Wehr”
(1982), also the highest frequency distributions 23, 34 and 34 from the
positive samples of outer surface of the carcasses, inner surface of the
carcasses and workers’ hands lied within the range of 10° - < 10°
CFU/Cm? and this proved that the outer surface of the carcasses, inner
surface of the same carcasses and workers’ hands were exposed to the
same source of contamination. While Table (3) showed that 16, 34 and
24% of examined swab samples of outer surface of the carcasses, inner
surface of the carcasses and workers’ hands presumed to contain S.
aureus according to colonial character on Baird parker medium and only
the isolates of 10, 26 and 16% of these examined swab samples were

identified as coagulase positive S. aureus.

The results presented in Table (4) revealed that 50, 76 and 72% of

examined swab samples of outer surface of the carcasses, inner surface
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of the carcasses and workers’ hands were positive for coliforms with
counts (MPN/ Cm?) ranged from 3 to 2.4 x10%, 3.6 to 2.4 x10* and 3 to
2.4 x 10* with mean values of 1.04 x 103+ 9.58 x 102,5.11 x 103+ 1.60 x
103 and 4.76 x 103+ 1.59 x10® respectively. Although 2 and 8 from the
positive samples of both outer and inner surfaces of the carcasses were
exceeding the maximum allowable limit 102 and 10* CFU/g for coliforms
in raw meat by Canadian Food Inspection Agency (2003) and CODEX
CAC/RCP-8 (2008), but the highest frequency distribution 13 from both
outer and inner surfaces positive samples of the carcasses lied within the
range of <10 MPN/Cm?. While the highest frequency distribution 14
from the positive samples of workers’ hands lied at the same range of

<10 MPN/Cm? (Table 5).

The results presented in Table (6) revealed that 40, 60 and 68% of
examined swabs samples of outer surface of the carcasses, inner surface
of the carcasses and workers’ hands were positive for enterococci with
counts (CFU/ Cm?) ranged from 1 x 10? to 3.55 x 104 1 x 102 to 6.15 x
10*and 1 x 10° to 5.76 x 10* with mean values of 3.38 x 10%+1.79 x 103,
5.95 x 103+ 2.09 x 10% and 7.61 x 103 + 2.36 x 10, respectively. The
results in (Table7) showed that the highest frequency distribution 11
from the positive samples of the outer surface of the carcasses lied within
the range of 10> — <10® CFU/Cm? While the highest frequency
distributions 19 and 18 from the positive samples of both inner surface of
the carcasses and workers’ hands lied within the range 10° - < 10*
CFU/Cm?,
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From the results in Table (8) it was evident that there was highly
significant positive correlation (p<0.01) between staphylococci count in
the workers’ hands and their count in the outer surface of the carcasses,
also there was a significant positive correlation (p<0.05) between
staphylococci count in the workers’ hands and their count in the inner
surface of the carcasses as human skin, nose and nails are the main

sources of staphylococci (Postgate, 2000).

From the previous results the higher incidence of microbial load in
this study might be attributed to unhygienic and improper handling of
animals during slaughter, dressing and evisceration. Also, the results of
high faecal coliforms and enterococci contamination in this study reflect
failing manipulations particularly during evisceration, unhygienic
workers’ behaviours, direct contact with skin and faeces, and the use of
tools contaminated by faeces present at the slaughtering halls. In addition
to, the usual incorrect practice of washing the carcass with the same
water in which intestines and offal had been washed. Therefore, hygienic
handling, intermittent microbial analysis and constant monitoring are
necessary to produce hygienic and wholesome meat to ensure safe public
health.
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