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ABSTRACT 

The main objective of the current study was to evaluate the contamination levels of 

meat contact surfaces in different butcher's shops at Beni-Suef governorate. To achieve this 

objective a total of 300 samples were collected from 5 different butcher's shops through 5 

independent visits during the period from June to October 2016. At each visit, two samples 

were collected from each of workers hands, workers cloths, cutting tables, knives, water and 

air of each butcher's shops at the start of work and at the end of work. Samples were 

subjected to bacterial examinations for aerobic plate count (APC), Coliforms, fecal 

Coliforms and Staphylococcus count as well as isolation of pathogenic bacteria such as 

coagulase positive Staphylococcus aureus, Escherichia coli, Salmonellae and Listeria 

monocytogenes. The results revealed higher APC, Coliforms, fecal Coliforms and total 

staphylococcus counts in all examined samples especially at the end of the work. The highest 

incidence rate of E. coli was observed in swabs collected from worker's cloths (27.5 %) at the 

end of work; moreover, incidence rates reached 35 % for Staphylococcus aureus were 

recorded for swabs collected from cutting tables and cutting knives. However, Salmonella 

and Listeria monocytogenes failed to be isolated from any sample in this study. In conclusion 

strict hygienic measures should be applied to improve the hygienic conditions within the 

butcher's shops to increase the keeping quality of meat  
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INTRODUCTION 

The surfaces that come in contact 

with the food prepared for human 

consumption are known as food contact 

surfaces. They represent a very important 

source of contamination of food. In 

butcher's chops, many meat contact 

surfaces such as workers hands and cloths, 

cutting tables, knifes, balances as well as 

water and air can transmit many food borne 

diseases to meat during preparation.  There 

are several bacteria that can attach food 

contact surfaces, remain viable and able to 

grow even after ordinary cleaning and 

sanitation programs [1]. Bacterial species 

are sometimes endogenous part of the 

meat, but they can also found on meat as a 

resultof contamination from contact 

surfaces or processing environment at 

butcher's shops [2]. Therefore, it is 

extremely important to monitor food safety 

at this level of food chain as the producers 

do not have any control on the safety and 

quality of meat once it is sold out to the 

consumers [3]. 

A noticeable increase in the 

foodborne illnesses could be attributed to 

mishandling of meat and other meat 

products has been recognized in recent 

periods. Common sanitary problems which 

occur during the handling of meat at 

butcher's chops are basically the condition 

and cleanness of meat contact surfaces and 

the safety of water used during butchering 

[4]. Most of the bacterial cells can form a 

biofilm on hydrated surfaces which protect 

them from external harms and enable them 

to adhere to contact surfaces with 

consequent difficulty to detach them during 

cleaning [5].  

It is highly recommended to have 

detailed scientific information about the 

bacterial quality of food contact surfaces in 

order to have a correct assessment of the 

hygienic practices applied in different 

butcher's shops. The correct assessment of 

the hygienic conditions will help meat 

processors to serve a good quality and safe 

meat and will safeguard consumers from 

meat borne diseases. Therefore, the main 

objective of the current study was to 

evaluate the contamination levels of meat 

contact surfaces in different butcher's shops 

at Beni-Suef governorate. The bacterial 

safety of meat contact surfaces can be 

assessed by using indicator microorganisms 

such as total plate counts, Staphylococcus 

aureus counts, Coliforms, and Escherichia 

coli. 

MATERIALS AND METHODS 
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Collection of samples 

A total of 300 samples were 

collected from 5 different butcher's shops 

through 5 independent visits during the 

period from June to October 2016. At each 

visit, two samples were collected from each 

of workers hands, workers cloths, cutting 

tables, knives, water and air of each 

butcher's shops. 

Samples preparation:   

Samplespreparations were carried 

out according to the technique described by 

APHA [6] as follows:    

Cutting tables, worker's clothes and 

knives  

Sterile swabs were used to sample 

an area of 10cm2 of cutting tables, knives, 

and butcher's clothes. The swabs were 

moistened in sterile buffered peptone water 

before sampling then it regained in   screw 

capped test tubes containing 10ml of 

buffered peptone water after sampling. In 

sampling knives, the swabs were rubbed 

over the blade only. The collected samples 

were put in an ice box and then transported 

to the laboratory.   

Worker' hands  

 The sterile swab was first dipped 

into a screw capped tube containing 10ml 

peptone water 0.1% and well rubbed over 

the palm of the hand, area between fingers, 

finger’s tip and nails.. The swabs were 

dipped into the tube of peptone water 0.1% 

and tube was stoppered and then put in an 

ice box and transferred to the laboratory.  

Air samples:  

The sedimentation method was applied in 

which sterile petri- dishes (9-12cm) 

containing about 15 ml of sterile plate 

count agar (for detection of total colony 

count) were opened for 15 minute at a level 

of 1.5 meter from the floor in different 

locations at butcher's shops. The petri- 

dishes were closed, transferred to the 

laboratory and incubated at 35oC for 48 

hours. The results were expressed as 

CFU/cm2/week.    

Water samples: 

Samples of water (250 ml) were collected 

in sterilized plastic bottles then kept in an 

ice box and transported to the laboratory. 

Preparation of serial dilutions  

 In the laboratory each sample 

containing the swab was vortexed for 10 

seconds and tenfold serial dilution was 

prepared  using  0.1 sterile buffered 

peptone water (oxoid,CM0509) (APHA, 

2001). 

Analysis of different microbial loads 

The samples were analyzed for 

microbiological profile using standard 

procedure [6]. After 1/10 serial dilution, 
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0.1 ml of diluted samples were spread on 

agar plates. Aerobic plate count (APC) was 

determined on Plate Count Agar (PCA 

Oxoid CM0463B). Plates were incubated at 

35 ᵒC for 48 h. Coliforms and fecal 

coliforms were determined using 

Laurylsulphatetryptose broth and the Most 

Probable Number technique "MPN". For 

isolation of Escherichia coli, positive tubes 

were inoculated onto Eosin Methylene 

Blue (EMN) and the characteristic colonies 

were biochemically identified. 

Enumeration of Staphylococcus aureus was 

performed on Baird Parker Agar (Oxoid, 

CM 0275). Plates were incubated at 35 ᵒC 

for 48 h. Typical S. aureus colonies were 

examined and coagulase test was 

performed to these colonies. For isolation 

of salmonellae  samples containing the 

swabs were pre-enriched in buffered 

peptone water then enriched on Rappaports 

Vassiliadisbroth (Oxoid, CM 669) and 

selective plating was performed using XLD 

(Oxoid, CM469) and S. S agar 

(Oxoid,CM109).. Isolation of Listeria 

monocytogenes was performed by 

enrichment on UVM followed by selective 

enrichment on Frazer broth and selective 

plating on MOX (Modified Oxford Agar) 

and Palcam agar. 

Statistical analysis 

Microbial counts (cfu g_1) were log 

transferred before statistical analysis. 

Statistical data analysis was carried out 

using SPSS 17.0 for windows (SPSS Inc, 

Chicago, IL, USA). 

USA). 

RESULTS AND DISCUSSION 

The microbial profile of food 

contact surfaces is one of the most 

important indicators for the safety and 

keeping quality of prepared meat. Cross 

contamination can be easily observed 

during handling and preparation of meat. 

Indicator microorganisms such as aerobic 

plate counts, Coliforms and staphylococcus 

counts can be used to effectively 

demonstrate the hygienic condition of any 

meat contact surface. Therefore, the main 

objective of the current study was to assess 

the microbial quality of meat contact 

surfaces in different butcher's shops in 

Beni-Suef Governorate at different periods.  

Aerobic plate count: 

The average APC of swabs collected 

from worker's hands have been increased 

from 5.7±0.47 log cfu/hand at the start of 

the work to 6.95±0.85 cfu/hand at the end 

of work. The average APC have been 

increased from 4.85±0.47 cfu/cm, 

4.47±0.32 cfu/cm and 4.3±0.42 cfu/cm at 

the start of the work to 5.61±0.31 cfu/cm, 
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6±0.51 cfu/cm and 5.47.00 ±0.83 cfu/cm 

for the swabs collected from worker's 

cloths, cutting tables and cutting knives, 

respectively. Moreover, the average APC 

have been increased from 3.84±0.74 cfu/cm 

and 4.00±0.21 cfu/cm at the start of the 

work to 4.47±0.0.82 cfu/cm and 4.90±0.92 

cfu/week for the samples collected from 

water and air, respectively (Fig. 1). 

Nearly similar counts were obtained 

by [7,8], however, lower counts were 

obtained by [9]and higher counts were 

obtained by [4, 10, 11] 

Gill and Jones [12] recorded that the 

number of aerobes recovered from hand 

samples collected after work were 1 to 2 

log units lower than those numbers when 

the workers were worn rubber gloves. 

Therefore, the hands of meat plant workers 

who wear rubber gloves become less 

contaminated with transient bacteria when 

compared with those who were not worn 

rubber gloves. 

In the present study, all the food 

contact surfaces revealed APC exceeding 

4logcfu/cm2. This count is sufficient for the 

imitation of microbial growth and biofilm 

formation [13].   

All the examined samples were above 

the limit proposed by[14]who stipulated 

that the APC of food contact surfaces must 

be less than 1.3 log cfu/cm2. Moreover, the 

APC of air in the current study were higher 

than those established by APHA who 

recommended a maximum of 1.48 log 

cfu/cm2/week for ambient air in food 

industry. 

Microbial contamination of meat 

contact surfaces has been reported to have 

a significant effect on the shelf life of meat. 

Moreover, the initial contamination can be 

directly correlated with the keeping quality 

of meat. Contaminants may also include 

pathogens which can penetrate into the 

meat [15]. 

Most Probable Number of Coliforms 

and fecal Coliforms: 

The mean values of Coliforms 

bacteria (MPN) of swabs collected from 

worker's hands increased from 13±0.95 

MPN/hand at start of work to 63±2.61 

MPN/hand; however, those of fecal 

Coliforms were increased from 7±0.52 

MPN/hand at the start of work to 23± 1.5 at 

the end of work. The mean values of 

Coliforms bacteria (MPN) were increased 

from 9±0.61 MPN/cm, 10±2 MPN/cm and 

7±1 MPN/cm at the start of the work to 

27±0.62 MPN/cm, 21±3.00 MPN/cm and 

24 ±3.00 MPN/cm for the swabs collected 

from worker's cloths, cutting tables and 

cutting knives, respectively(Fig. 2). 
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However, the mean values of fecal 

Coliforms (MPN) were increased from 

5±0.61 MPN/cm, 5±1MPN/cm and 5±1 

MPN/cm at the start of the work to 12±0.42 

MPN/cm, 13±2.00 MPN/cm and 12±2.00 

MPN/cm for the swabs collected from 

worker's cloths, cutting tables and cutting 

knives, respectively (Fig.3). Moreover, the 

mean values for Coliforms have been 

increased from 8±2.00 MPN/cm at the start 

of the work to 9.00±0.2 MPN/cm at the end 

of work for the samples collected from 

water, meanwhile, the fecal coliforms 

increased from 5± 1.00 MPN/   at the start 

of work to 6.00± 1.00 MPN/    at the end of 

work (Fig. 2&3). Nearly similar results 

were observed by [7, 16, 17] and lower 

records were obtained by [9, 18]. 

The presence of Coliforms, fecal 

Coliforms and E.coli may be attributed to 

bad hygienic practices. Therefore, the 

mainreason for cleaning equipment and 

food handling areas in any food 

establishment is to remove soils from 

surface so that to prevent contamination 

with any food poisoning or spoilage 

microorganisms and to maintain a general 

feel and attitude of cleanliness to keep high 

standards of cleanliness and hygiene. 

Total Staphylococcus count; 

The total staphylococcus counts of 

swabs collected from worker's hands were 

3.00±0.47 log cfu/hand at the start of the 

work to 4.00±0.53 cfu/hand at the end of 

work. The total staphylococcus counts have 

been increased from 2.7±0.32 cfu/cm, 

2.30±0.38 cfu/cm and 2.3±0.42 cfu/cm at 

the start of the work to 3.60±0.31 cfu/cm, 

3.0±0.47 cfu/cm and 3.0±0.18 cfu/cm for 

the swabs collected from worker's cloths, 

cutting tables and cutting knives, 

respectively. Moreover, the total 

staphylococcus counts have been increased 

from 2.3±0.34 cfu/cm at the start of the 

work to 2.6±0.0.51 cfu/cm at the end of 

work for the samples collected from water, 

respectively (Fig. 1). These results were in 

agreement with those obtained by 

[19],however, lower counts were reported 

by [8, 9, 20]and higher counts were 

recorded by[11]. 

It has been reported that worker's 

hands, knives and clothes of meat handlers 

are main sources Staphylococcus on meat 

surface [21]. Staphylococci are found as a 

normal inhabitant on skin, hair of both man 

and animals. Persons with respiratory 

disease shed staphylococci in air, clothes of 

butchers harbor S.aureus from direct close 

contact with skin, hair and hide of 

slaughtered animals. Moreover, knives 
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contaminated with S.aureus are main 

sources of S.aureus on meat [22]. 

Regarding the incidence of isolated 

foodborne pathogens, it has been observed 

that the highest incidence rate for E. coli at 

the start of work was reported in swabs 

collected from the hands (12.5 %) and the 

lowest rate was observed in swabs 

collected from knife blades (2.5 %). 

However, at the end of work, the highest 

incidence rate of E. coli was observed in 

swabs collected from worker's cloths (27.5 

%) and the lowest rate was recorded for the 

samples collected from water. The highest 

incidence rate for coagulase positive S. 

aureus was obtained from swabs collected 

from worker's hands (15 %) at the start of 

work, while the lowest one was detected in 

water (5%). Moreover, an incidence rates 

reached 25 % were observed in swabs 

collected from worker's handsat the end of 

work (Table 1).Salmonella and Listeria 

monocytogenes failed to be isolated from 

any sample in this study. Similar result was 

reported by [11]. However Listeria 

monocytogenes were detected from 

different meat processing establishments in 

North America by [24]. The inability to 

isolate salmonella and Listeria 

monocytogenes may be due to differences 

in sampling technique, seasonal variation 

and/or laboratory methodology employed. 

 

 

 

Fig. 1: Aerobic plate counts of meat contact surface swabs, water and air of butcher's shops (n=50 for each). 
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Fig. 2: Coliforms of meat contact surface swabs and water of butcher's shops (n=50 for each). 

 

 
 

Fig. 3: Fecal coliforms of meat contact surface swabs and water of butcher's shops (n=50 for each). 

 
Fig 4: Total staphylococcus count of meat contact surface swabs and water of butcher's shops (n=50 for each). 
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Table 1: Incidence of E. coli and coagulase positive Staphylococcus aureus isolated from meat contact surface swabs 
and water of butcher's shops (n=50 for each). 

Samples E. coli(%) Staphylococcus aureus (%) 
Start of work End of work Start of work End of work 

Worker's hand (MPN /hand) 12.5 17.5 15 25 
Worker's cloths (MPN/cm2) 5 27.5 12.5 20 
Cutting tables (MPN/cm2) 7.5 30 10 18 
Cutting knives (MPN/cm2) 2.5 20 7.5 16 

Water (MPN/ml) 10 10 5 10 

CONCLUSION 

The results of this study highlights the high 

contamination level of food contact 

surfaces in butcher's shop at Beni-Suef 

Governorate which require the implantation 

of  regular bacteriological  mentoring and 

application of strict hygienic measures to 

prevent cross contamination of meat at 

butcher's shop to increase the keeping 

quality of meat and to protect humans from 

foodborne diseases. These hygienic 

measures may include application of good 

hygienic practices (GHP), HACCP (Hazard 

Analysis Critical Control Points) system. 

Supervision and careful examination of 

meat at all levels including preparation 

stages, wholesaling, and retailing till they 

reach the consumer. Moreover, education 

of food handlers, employee, processors, 

wholesalers, retailers and consumers about 

the elements of meat hygiene and 

hazardous or improper hygiene should be 

conducted. 
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