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Abstract: A study was undertaken to evaluate the safety of beef sold in and around Mekelle, Ethiopia. A total
of 80 meat samples were collected from 40 butcher shops: 60 samples from 30 butcher shops in Mekelle,
12 samples from 6 butcher shops in Wukro and 8 samples from 4 butcher shops in Quiha. The meat samples
collected were analyzed for presence of Escherichia coli. Isolates of E. coli were characterized by Omni Log
to detect the presence of Enterohemorrhagic E. coli (EHEC). A total of 50 samples (62.5 %) were positive for
E. coli with prevalence of 62.5, 66.7 and 61.7 % in Wukro, Quiha and Mekelle, respectively. From the isolates
of E. coli, nine isolates (18 %) were found to be EHEC (E. coli O157:H7): 3 (5%) Mekelle, 5 (12.5%) Quiha and
1 (41.7 %) Wukro. There is significant difference (p < 0.05) in the prevalence of EHEC among the study sites.
The result indicated the risk of food borne diseases due to EHEC in the study areas. Hence butchers in the
study areas should be given training on hygienic practices in order to prevent secondary contamination of meat

by EHEC from feces or the environment.
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INTRODUCTION

Enterohemorrhagic Escherichia coli (EHEC) is an
important food-borne pathogen [1]. Cattle frequently
excrete these bacteria in their feces [2, 3]. The food borne
illness is often linked to the consumption of contaminated
and undercooked ground beef. Most of the outbreaks of
infection have been directly associated with the
consumption of foods of bovine origin. Over 150
serotypes of EHEC have commonly been shared by
human and animals indicating the potential of animals and
foods of animal origin in the transmission of pathogen to
human beings [4].

Enterohemorrhagic E. coli strains belonging to
serogroup EHEC O157 are most frequently associated
with human disease [5]. E. coli O157:H7 is a food borne
pathogen that has been associated with meat products
particularly associated with the consumption of
undercooked ground beef [6].

In Ethiopia, beef is a commonly consumed meat and
on many occasions may be eaten as raw or undercooked
[7]. This could increase the occurrence of food borne
illness due to EHEC [8]. However, little is known about the

prevalence of this serogroup in Ethiopia, either in humans
or in the animal population or in foods. Even though there
is information about isolation of EHEC in Ethiopia [9],
there is no available information regarding the prevalence
of the organism in Tigray region particularly in and
around Mekelle. The present study was conducted to
address the lack of information regarding E. coli O157:H7
in meat sold in and around Mekelle.

MATERIALS AND METHODS

Study Area: The study was undertaken from January 2013
to May 2013 to determine the safety of beef sold in
Mekelle, Quiha and Wukro towns in the Tigray region,
Ethiopia. The areas were selected based on their
convenience to undertake the study. Mekelle is the capital
city of Tigray and is 783 km from Addis Ababa, whereas
Wukro and Quiha are 42 km and 8 km away from Mekelle,
respectively.

Sampling and Sample Size: Beef meat samples were
collected from the carcass area commonly used for
consuming raw meat (gluteal muscle). From the selected
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areas 50 % of butcher shops were considered for
collecting meat samples. The butcher shops in each study
area were selected using simple random sampling
technique. From each butcher shop two samples were
collected on two randomly selected days. Accordingly,
60 samples from 30 butcher shops in Mekelle, 12 samples
from 6 butcher shops in Wukro and 8 samples from 4
butcher shops in Quiha were collected. Samples were
collected in sterile plastic containers, labeled and
transported using ice box to the laboratory for immediate
analysis.

Isolation of E. coli: Each gram of the meat sample was
homogenized in s sterile mortar. The homogenate was
suspended in 9 M1 peptone water. The suspensions were
then plated on Eosin methylene blue (EMB) agar and
incubated at 37 °C for 24 h. Colonies showing typical dark
red to purple red with metallic sheen were taken taken for
confirmation by biochemical tests as per [10].

Identification of Enterohemorrhagic E. coli: Pure colony
of E. coli was taken from secondary culture of EMB and
sub-cultured on BUG (BiOLOG Universal Growth Media)
at 37°C for 18 to 24 h as a primary and secondary culture.
Isolated colonies were than inoculated in to inoculation
fluids incubated for 18 to 20 h to prepare bacterial
suspension with turbidity of 20 % transmittance which is
measured by turbidity meter. The suspension is then
poured using multiple channel pipettes into micro plates.
Consequently, the microplates were loaded to omnilog
tray and incubated for 18 to 24 h. Finally, the plated were
taken out and characterization of colonies was done as

per [11].

Statistical Analysis: Descriptive statistics such as
frequencies were used to present the findings.
Tables were used to present the results and the overall
prevalence. For all the analysis P< 0.05 was considered
statistically significant.

RESULTS AND DISCUSSION

Escherichia coli have been recognized as a serious
food-borne  pathogen and have been associated
in both intestinal and extra-intestinal diseases as
well as with numerous outbreaks of disease [12, 13].
The contamination of meat by E. coli and other Gram
negative bacteria occurs when an animal is slaughtered
and processed by improper methods and E. coli bacteria
in their intestines can get on the meat. The isolation of
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E. coli from meats in the present study might be due to
the contamination from hide, unhygienic surfaces and
equipments, contaminated water and butchers hands.
This is well supported by Clarence et al. [14]. In the
present study E. coli was isolated from 62.5 % of meat
samples (50/80) that depict a deplorable state of hygienic
and sanitary practices employed in the slaughtering,
handling and selling of fresh meats.

Meat samples of all the three different areas were
having E. coli contamination with significantly higher rate
(66.7 %) of isolation from meat samples collected from
Quiha than samples collected from Wukro (62.5%) and
Mekelle (61.7 %) (Table 1). The variation in the isolation
rate could be due to the difference in the hygienic
practices during slaughtering and subsequent handling of
the meat. This claim is well supported by other studies
[14-16].

Some E. coli strains can cause a variety of infections
in consumers [17]. EHEC is one of the six types of
diarrheagenic E. coli that produces serious illnesses like
hemorrhagic colitis (HC) and haemolytic uremic syndrome
(HUS) [18]. A number of outbreaks or sporadic cases of
HC and HUS due to EHEC O157:H7 have been reported
throughout the world [19]. Ruminant animals are
reservoirs of this pathogenic bacteria and approximately
30% of feedlot cattle shed E. coli O157:H7 [20, 21].
This study reports the contamination of 11.3% of 80 meat
samples by EHEC (Table 2) that were identified as EHEC
0157:H7 by BiOLOG User Guide [11]. The result is in
agreement with the work of Hussein [22] who recorded
E. coli O157: H7 prevalence rates in the range of 3 to
19.7% for beef cattle.

This study reveals that a high proportion of samples
of fresh meats sold in the market are contaminated by
E. coli. The presence of these organisms in meat foods
should receive particular attention, because some of these
E.coli, as isolated in this study, are EHEC and their
presence indicate serious public health hazard and give
warning signal for the possible occurrence of food borne
outbreak [23]. In the present study the low level of
hygienic practices coupled with lack of adequate data on
the outbreaks of the disease in the country and region,
the isolation of EHEC O157:H7 should not be
underestimated. Since there is a habit of consuming raw
meat, such habits should change and only properly
cooked meats should be consumed. In order to prevent
occurrence of food borne diseases as a result of EHEC
particularly E. coli O157: H7 good manufacturing
practices should be adhered strictly by butchers and
those selling the meat, the water used in washing the meat
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Table 1: Prevalence of E. coli in beef samples collected from butcher shops

Collection site Samples collected Samples positive for E. coli Prevalence (%) p-value
Mekelle 60 37 61.7
Quiha 12 8 66.7 0.9465
Wukro 8 5 62.5
Total 30 50 62.5

Table 2: Prevalence of enterohemorrhagic E. coli in beef samples from butcher shops

Collection site Number of Meat samples enterohemorrhagic E. coli Prevalence (%) p-value
Mekelle 60 3 5.0

Quiha 12 5 12.5 0.0012
Wukro 8 1 41.7

Total 80 9 11.3

should have good potable quality, also the equipment
must be washed properly before use. Proper inspection of
animals and carcasses before the meat is sold and
education of the meat handlers and sellers are the other
measures to prevent this public health hazard.
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