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Short Communication

Abstract | The present study was performed to evaluate the aerobic bacterial contamination in meat and butchers’ 
equipment in retail shops in Tando-Allahyar, Pakistan. A total of 100 samples (40 beef, 40 mutton and 20 butchers’ 
meat-cutting equipment) were obtained from butcher shops from local vendors of different regions of Tando-Allahyar. 
The samples were collected randomly in sterile labelled polythene bags or bijoux bottles individually and were transferred 
to laboratory at 4oC within 3-4 hours of collection. All the samples were subjected to aerobic plate count method that 
followed by the standard method of isolation and identification. The bacterial load in (g-1) meat samples was recorded 
higher (p< 0.05) in beef samples (4.1x109) than mutton (3.9x107) and butchers’ meat cutting equipment samples 
(3.7x106). The bacterial organisms including Escherichia coli, Bacillus cereus, Staphylococcus aureus, Shigella dysenteriae and 
Salmonella enteritidis were recorded as individual or mixed contaminants in meat and meat-cutting equipment samples. 
From the results, it could be concluded that in Tando-Allahyar, meat samples of cattle beef and sheep mutton, as well 
as butcher’s meat-cutting equipment are highly contaminated. The contamination level of aerobic spoilage bacteria was 
found higher in cattle beef as compared to sheep mutton.
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Introduction

Meat is consumed in different parts of the world as 
a source of animal proteins (Food and Agriculture 

Organization, 2013). The chemical composition of meat is 
favorable for the proliferation of a wide range of microbial 
populations which makes raw meat to be one of the vehi-
cles of foodborne infections in humans (Doulgeraki et al., 
2012). The food such as milk and meat products are gener-
ally regarded as high threat, if these contain microbes. Ap-
proximately 75% of pathogens affecting humans acquired 
from animals and animal origin products since last few 
years (WHO, 2011).

Contaminated bovine meat is considered to be one of the 
sources of foodborne Salmonella and pathogenic Escher-
ichia coli infections in humans. The reported prevalence 
of Salmonella and pathogenic E. coli in bovine meat and 
products thereof varies from one product to another, but 
wide variability is also observed amongst different coun-
tries. The prevalence is lower in bovine carcasses, when the 
proper hygienic and slaughter conditions maintained (Ste-
vens et al., 2008). The availability of wholesome and safe 
food is a basic requirement for human health.  Pakistan is a 
tropical country and environmental conditions are favora-
ble for the growth of microbes, which can rapidly render 
the meat insecure for human consumption. Episodes of 
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food borne illness are reported in the Pakistan, but due to 
lack of investigation network, the exact magnitude of the 
problem in the country remains unknown, particularly in 
the Tando-Allahyar region. The majority of the population 
consume meat slaughtered and sold in small local shops, 
where the maintenance of hygiene is always questionable 
(Akhtar, 2015; Leghari et al., 2016).

Meat may be contaminated by bacteria either endogenous-
ly or by subsequent contamination from blood, gastrointes-
tinal contents, feet, hide or skin, water, knives, instruments 
used in slaughter house vehicles and working personals. 
The most abundant bacterial species found in meat are E. 
coli, Staphylococcus aureus, Listeria monocytogenes, Salmonel-
la, Aeromonas spp., Arobacter spp., Bacillus cereus, Campylo-
bacter spp., Clostridium botulinum and Helicobacter species. 
The contaminated animal meat with Bacillus anthracis, 
Mycobacterium tuberculosis and Brucella abortus should be 
condemned by veterinary inspectors before it reaches to 
consumers (Cho et al., 2012; Javed, 2016; Kamboh et al., 
2017).

Most of these organisms were found to cause serious food 
borne diseases and also involved in spoilage of foods even-
tually imposing a great threat to human health as well as 
in country’s economy. The insanitary conditions of the 
slaughter houses, butcher shops, handling of meat, envi-
ronmental condition and improper packing and selling of 
meat further provide the source of contamination. Con-
taminated raw meat is one of the main sources of food-
borne illnesses (Bhandare et al., 2012). Approximately 250 
food borne diseases are identified till to date and most of 
them are caused by various types of bacteria, virus, para-
sites and prions (Robert et al., 2014). Approximately, one 
in three peoples in the world suffers from a food borne 
diseases, and majority of these diseases caused due to con-
sumption of contaminated food and water (Anonymous, 
2007; Othman, 2007). 

To control the food-borne illnesses and to keep the micro-
bial load of raw meat in check, the food safety requirements 
should be followed strictly in accordance with HACCP 
(Hazard analysis critical control point), but in developing 
countries like Pakistan, the abattoir environment, its san-
itary level, and transportation and storage conditions not 
only contaminated but also enhance the growth of differ-
ent types of spoilage as well as pathogenic bacteria in meat 
( Javed, 2016). Considering the slaughter and market con-
dition in local environment, the current study was designed 
to evaluate the microbial contamination in raw meat (cattle 
beef and sheep mutton) and butchers’ meat-cutting equip-
ment in Tando-Allahyar, Pakistan.  

Materials and methods

Collection of Samples
A total of 100 samples (each 40 for cattle beef and sheep 
mutton, and 20 for various meat-cutting equipment) were 
collected from butcher shops from local vendors of differ-
ent regions of Tando-Allahyar. Four regions of Tando-Al-
lahyar were chosen for sample collection viz., Station road, 
Meat market, Nasarpur and Bukera Sharif. Each of 10 
raw meat samples and 5 equipment samples were collect-
ed from each area. Approximately, five meat sample and 
two to three equipment sample were collected from each 
outlet. Meat samples were collected randomly within 4 
hours post-slaughtering in sterile labelled polythene bags 
and transported to the laboratory at 4oC. For meat-cutting 
equipment (knives, weigh scale, bone cutter, wooden board, 
and meat mincer), swab samples were collected in sterile 
labeled peptone water containing bijoux bottles. In the lab-
oratory samples were processed within 2-3 hours to avoid 
any further growth of bacteria. 

Processing of Meat Samples    
Each meat sample (10g) was minced individually by using 
grinder /scissor, cut into very fine pieces, then the minced 
meat was properly mixed and added to 90ml peptone water 
by stirring with a stirrer or shaking in vortex mixer under 
strict aseptic conditions. The meat extracts were prepared 
into tenfold dilutions. The bacterial counts were expressed 
as colony forming unit per gram (CFU/g) of meat (Kam-
boh et al., 2017).
         
Isolation and Identification of Bacteria 
Isolation and identification of aerobic bacterial contami-
nants was done according to ISO 4833(ISO:4833, 2003) 
In brief, diluted meat extracts (5 µl) were streaked over on 
individual plates of general (Nutrient agar), differential 
(MacConkey’s agar) and selective media Salmonella- Shi-
gella agar, Mannitol salt agar and Blood agar) for isolation, 
characterization and quantitative study of bacterial organ-
isms. Equipment swabs, kept in sterile peptone water, were 
also inoculated on general and selective agar plates by direct 
swabbing.  The identification of isolates was made through 
cultural, staining and morphological characteristics un-
der microscope with the help of oil immersion objective 
(100X). Further identification of the bacterial species was 
made through different biochemical tests according to the 
standards methods recommended by Cruickshank et al. 
(1973) with slight modification (Nazia et al., 2015). All   
culture   media   were obtained from Oxoid (Hamshire, 
UK).

Data Analysis
The results for occurrence of bacterial species in meat and 
equipment samples were calculated and presented in per-
centage format using the Microsoft Excel Spreadsheets. 
While, aerobic bacterial load was presented as CFU/g and 
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Table 1: The occurrence of individual and mixed bacterial species in cattle beef, sheep mutton and various equipment 
used in retailed butcher shop. 
Sample Percentage of samples 

contained individual 
bacterial species

Percentage of sam-
ples contained mixed 
bacterial species 

Bacterial species found indi-
vidually in samples

Bacterial species found mixed 
in samples

Cattle Beef 30% 70% Escherichia coli, Staphylococcus 
aureus, Micrococcus luteus, Ba-
cillus cereus, Corynebacterium 
pyogenes, Salmonella enteritidis

Escherichia coli + Bacillus cereus + 
Salmonella enteritidis; Escherichia 
coli + Bacillus cereus; Escherichia 
coli + Salmonella enteritidis

Sheep 
Mutton

37.5% 62.5% Escherichia coli, Staphylococcus 
aureus, Pseudomonas aerugi-
nosa, Listeria monocytogenes, 
Salmonella enteritidis

Salmonella + Shigella
Staphylococcus aureus + Escheri-
chia coli

Butchers’
Equipment

66.6% 33.3% Escherichia coli, Staphylococcus 
aureus, Campylobacter jejuni, 
Shigella dysenteriae

Escherichia coli + Staphylococcus 
aureus; Staphylococcus aureus + 
Shigella dysenteriae

compared by ANOVA using JMP software (version 5.0.1a; 
SAS Institute, 2000).

Results 

Total Aerobic Bacterial Load in Meat and 
Butchers’ Equipment
The data regarding aerobic bacterial load or viable count 
in cattle beef, sheep mutton and butchers’ meat-cutting 
equipment samples is presented in Figure 1. The bacterial 
load in (g-1) meat samples was recorded higher (p< 0.05) in 
beef samples (4.1x109) than mutton (3.9x107) and butch-
ers’ meat cutting equipment samples (3.7x106) obtained 
from different places of Tando-Allahyar. 

The Occurrence of Individual and Mixed 
Bacterial Species in Meat and Various 
Equipment Samples
As shown in Table 1, the 30% cattle beef samples were 
contained individual bacterial species such as Escherichia 
coli, Staphylococcus aureus, Micrococcus luteus, Bacillus cereus, 
Corynebacterium pyogenes and   Salmonella enteritidis. While 
70% samples were contaminated with mixed species i.e., 
E. coli, B. cereus and S. enteritidis. However, 37.5% sheep 
mutton samples were contaminated with individual bacte-
rial species such as E. coli, S. aureus, Pseudomonas aerugino-
sa, Listeria monocytogenes and S. enteritidis; whereas 62.5% 
samples were contaminated with mixed species including 
Salmonella, Shigella, S. aureus and E. coli. The samples col-
lected from various equipment used in butcher shops re-
vealed that 66.6% samples were contained individual bac-
terial species i.e., E. coli, S. aureus, Campylobacter jejuni and 
Shigella dysenteriae. While 33.3% samples were contami-
nated with mixed species including E. coli, S. aureus and S. 
dysenteriae.

Figure 1: The mean bacterial population (bacterial load) in 
cattle beef, sheep mutton and butchers’ equipment samples 
retailed at Tando-Allahyar.

Discussion

Tando-Allahyar is a district of Sindh according to the 
2011 census of Pakistan, the district had a population of 
0.4 million of which 20% were urban live areas and 80% 
were live in rural areas. Meat produced for the domestic 
market is also sold as a hot meat directly to the consumer 
on retail meat shops (Khan et al., 2016). 

In (g-1), the mean number colonies were counted for bac-
terial organisms and 106 - 109 CFU were recorded in cattle 
beef, sheep mutton and butchers’ meat cutting equipment. 
An earlier study done by Ali et al. (2010) has also report-
ed the similar trend (106 – 1010 CFU/g) of bacteriological 
load in meat and butchers’ surrounding-environment sam-
ples in Karachi region of Pakistan. Contrary to our results, 
Saleh et al. (2013) reported that mutton meat samples had 
more contamination level than beef meat samples collected 
from El-Beheria province. However, in agreement to our 
results Ahmad et al. (2013) reported a comparatively high-
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er contamination level in beef than mutton in both abattoir 
(5.35 vs. 4.84 log10 CFU/cm2) and retail outlet samples 
(7.15 vs. 6.92 log10 CFU/cm2) in Lahore, Pakistan.  In 
advanced countries, regulatory bodies have set a spoilage 
limit (i.e., 106 CFU/g) for meat that must not be present 
for its sell to consumers (Nieto et al., 2010). The high lev-
el of bacterial load in meat (106 - 109 CFU/g) that have 
observed in our study and also in investigations of other 
workers indicated that meat sold in our local markets with 
open retail outlets contains high number of viable spoilage 
organism that could be potential threat to meat spoilage as 
well as consumers’ health (Ali et al., 2010).  

E. coli are the most common contaminants of food items 
that also been considered as an indicator of food quality 
(Khan et al., 2016). In current investigation, E. coli have 
been found in all meat and meat-cutting equipment sam-
ples both as an individual and mixed contaminant. In pre-
vious studies (Ahmad et al., 2013; Ali et al., 2010), this 
bacterium has also been recorded almost with a similar 
trend and frequency as recorded in our current investi-
gation. In addition to that, we have observed many other 
bacterial organisms either singly or in combined form with 
other organisms including, S. aureus, B. cereus, S. enteritidis, 
P. aurginosa, L. monocytogenes and S. dysenteriae. A recent 
Egyptian study also reported the mixed microbial contam-
ination including E. coli, Citrobacter diversus, Citrobacter 
freundii, Klebsiella pneumoniae, Enterobacter aerogenes, S. 
aureus, mold and yeast in beef and mutton meat samples 
(Saleh et al., 2013). The microbial contaminants in meat 
samples were also noted by Bradeeba and Sivakumaar, 
(2013). In their study, 29.66% meat samples were found to 
be exceeding the limit of total viable count set by regula-
tions 2011. A 42% beef samples and 52% carabeef samples 
exceeded the limit. The percentage of other species meat 
samples that exceeded the limit for total viable count was 
28% pork, 18% mutton and 14% each of chevon and chick-
en (Bradeeba and Sivakumaar, 2013).

Conclusion

From the present study, it is concluded that in Tando-Al-
lahyar, meat samples of cattle beef and sheep mutton, and 
butcher’s meat-cutting equipment are highly contami-
nated, probably because of peoples are slaughtering and 
selling meat besides roads, small streets, open shops, small 
cots and semi- open slaughter houses. The contamination 
of aerobic spoilage bacteria was found higher in cattle beef 
as compared to sheep mutton. 
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