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The aim of this study was to assess the microbial quality of raw beef of butcher shops around Addis 
Ababa city. A total of 60 samples (N=60) of raw beef were randomly collected from Dukem (N=20), Kara 
(N-20) and Burayu (N=20) and biologically tested for total aerobic mesophilic bacteria, total coliform, 
yeast and mold, Staphylococcus species, Bacillus species and psychrophilic bacteria count using 
standard procedures. A mean of total aerobic mesophilic bacteria, yeast and mold, Staphylococcus 
spp., Bacillus spp. and psychrophilic bacteria count showed highly significant difference across the 
locations (P<0.05) except for total coliform. Overall, mean for total aerobic mesophilic bacteria, total 
coliform, yeast and mold, Staphylococcus spp., Bacillus spp. and psychrophilic bacteria count was 
8.34, 4.69, 6.01, 5.36, 5.45, 4.26 log 10 cfu/g, respectively. Microbial quality of raw beef collected in 
Dukem site was the lowest compared to Kara and Burayu while Burayu site had the highest microbial 
count. The presence of high microbial count in this study might indicate improper meat handling and 
poor sanitary condition of slaughter houses, personnel, transportation and storage. Thus, to reduce the 
risks of food borne bacterial infections, there is a need to educate and be aware to practice good 
sanitation and safe meat handling techniques for butcher shops and personnel. 
 
Key words: Bacillus, raw beef, total coliform, total aerobic mesophilic, psychrophilic, staphylococcus, yeast, 
mold. 

 
 

INTRODUCTION  
 

Food-borne diseases remain the most significant food 
safety hazards worldwide associated with beef 
(Maripandi and Al-Salamah, 2010) and resulting from 
ingestion of bacteria, toxins, and cells produced by 
microorganisms present in food (Clarence et al., 2009). 
Food and Agricultural Organization (FAO) of the United 
Nations and the World Health Organization (WHO) state 
that illness due to contaminated food is perhaps the most 
widespread  health   problem   and   important   cause   of 

reduced economic productivity (Käferstein, 2003). In the 
United States, 76 million illnesses, 325,000 
hospitalizations and 5,000 deaths are caused by food-
borne diseases in each year (31 known pathogens cause 
9.4 million illnesses, 56,000 hospitalizations, and 1300 
deaths) (Mead et al., 1999; Scallan et al., 2011). World 
Health Organization (WHO) has reported that 50 million 
children under five years of age get diarrheal diseases 
each year, due to the contaminated  water and food stuffs
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(Tavakoli and Razipour, 2008). It occur commonly in 
developing countries particularly in Africa because of  
prevailing poor food handling and sanitation practices, 
inadequate food safety regulation, weak regulatory 
systems, lack of financial resources to invest in safer 
equipment and lack of education for food-handlers 
(WHO, 2004). Microorganisms, chemicals, and parasites 
are the leading contaminants associated with food borne 
acute gastroenteritis, among these; microbes are the 
most common contributor factor (Mohammed, 2011). 
Monthly, Prevalence of food borne acute gastroenteritis 
reported in China (10.9%) (Chen et al., 2018), Italy 
(8.9%), France (2.6%) and Canada (9.2%).  

Contaminated raw meat is one of the major sources of 
food borne illnesses (Bhandare et al., 2007). Meat 
provides suitable media for growth of spoilage and 
pathogenic microorganisms. Health status of butcher 
shop workers, cloths and knives, wooden boards, and 
weighing scales can act as a source of microbial 
contamination (Abebe et al., 2019; Ali et al., 2010). A 
great diversity of microbes inhabits fresh meat generally, 
but different types may become dominant depending on 
pH, composition textures, storage temperature, and 
transportation means of raw meat (Adu-Gyamfi et al., 
2012) 

The microbial quality and safety of raw meat products 
can be estimated by the use of indicator microorganisms, 
including total aerobic plate count, coliform count 
and Escherichia coli count (Kim and Yim, 2016). The 
microbiological contamination of meat can occur during 
processing and manipulation, such as skinning, 
evisceration, storage and distribution at slaughter houses. 
Fecal matter is a major source of contamination and 
could reach carcasses through direct deposition, as well 
as by indirect contact through contaminated equipment, 
workers, installations and air (Pal, 2007). In Ethiopia, the 
consumption of raw meat has associated with cultural 
practices and widespread raw beef consumption habit 
that can be a potential source for food borne illnesses.  
Raw meat is available in open-air local retail shops 
without appropriate temperature control and purchased 
by households and served at restaurants as raw, slightly 
cooked or well cooked (Siddiqui et al., 2006) 

However, there is limited information on raw beef 
microbial quality status in the country. Hence, this study 
addresses microbial quality status of raw beef from three 
potential butcher shops; Burayu, Dukem and Kara sites 
which are located around Addis Ababa city. 
 
 
METHODS 
 
Study design and sample collection   

 
A cross sectional study was conducted in retail meat shop to 
determine bacteriological quality of raw beef between January 2017  

 
 
 
 
and 2018 G.C. Three potential butcher shops were selected 
purposively around Addis Ababa city and a total of sixty samples 
(n=60) from Dukem (n=20), Kara (n=20) and Burayu (n=20) 
collected early morning to minimize level of contamination due to 
environmental temperatures. 1 kg of cut meat collected randomly 
from each butcher shops and collected samples were immediately 
transported in insulated ice containers to Holetta Dairy Research 
Laboratory for microbial analysis.   
 
 
Meat sample preparation 
 
A representative samples were prepared aseptically using a sterile 
knife to cut smaller size. Then, 25 g of beef samples were weighed 
and homogenized into 225 ml of 0.1% sterile buffered peptone 
water using a sterile blender. Samples were centrifuged for 2 min 
and supernatant was transferred to test tubes for microbial analysis 
(FDA, 2001). Collected raw beef samples were biologically tested 
for total aerobic mesophilic bacteria, total coliform, yeast and mold, 
Staphylococcus species, Bacillus species and psychrophilic 
bacteria count. 
 
 
Microbial analysis  
 
Total aerobic mesophilic bacteria count  
 
A total aerobic mesophilic bacterial count was done according to 
FDA (2001) using plate count agar (Oxoid, CM 0325). Serial dilution 
was done and 1 ml of the sample from appropriate dilution was 
plated in duplicate using pour plate method. The plates were 
incubated at 35°C for 48±2 h and the result was expressed as 
colony forming units per g (cfu/g). 
 
 
Total coliform count  
 
A total coliform count was done according to FDA (2001) using 
violet red bile agar (Oxoid, CM 0107). Then, serial dilution was 
done and 1 ml of the sample from appropriate dilution was plated in 
duplicate using pour plate method. The plates were incubated at 
35°C for 24 h and the result was expressed as colony forming units 
per g (cfu/g). 
 
 
Yeast and mold count  
 
Yeast and mold count were carried out according to (FDA, 2001) 
using Potato Dextrose Agar (Himedia, M096) media. A 1ppm 
antibiotic (Streptomycin and Chloramphenicol) was added to 
sterilized PDA media. Serial dilution was done and one ml of the 
sample from appropriate dilution was plated in duplicate using pour 
plate method. The plates were incubated at 25°C for 5days in dark 
place and the result was expressed as colony forming units per g 
(cfu/g). 
 
 
Staphylococcus spp. 
 
Enumeration of Staphylococcus spp. was done using Baird-Parker 
Agar medium according to FDA (2001). Serial dilution was done 
and 0.1 ml of the sample from appropriate dilution was plated in 
duplicate using spread method. The plates were incubated at 
35°C±2 for 48 h and colonies of Staphylococcus spp. were 
expressed as colony forming units per gram (cfu/g). 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5960826/#B7
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Table 1. Microbial load of raw beef across the study locations (log10 cfu/g). 
 

Microbial  

group 

Dukem  Burayu  Kara 

Mean  ±SD Range  Mean ±SD Range  Mean±SD Range 

TAMB  8.09±0.18
b
 7.75-8.47  8.82± 0.32

a
 7.53 -9.46  8.10±0.36

b
 8.18- 8.55 

TC  4.66±0.48
a
 4.0-5.42  4.69±0.37

a
 3.73- 5.46  4.73 ±0.27

a
 4.00-5.19 

YM 6.13±0.23
a
 5.63-6.36  6.15±0.34

a
 5.63 -6.24  5.76±0.17

b
 5.79-6.49 

SSp 4.74±0.24
b
 4.1-4.97  5.70±0.39

a
 5.07-6.17  5.66±0.41

a
 4.80-6.31 

BSp 5.05±0.44
c
 4.46-5.75  5.80±0.55

a
 4.26- 6.2  5.51±0.65

b
 4.64-6.46 

PYB 3.96 ±0.34
c
 3.15-4.33  4.17 ±0.2

b
 4.39-4.87  4.66±0.24

a
 3.85- 4.85 

 

TAMB=Total aerobic mesophilic bacteria, TC=total coliform, YM=yeast and mold, SSpp=Staphylococcus species, BSp= Bacillus species, 
PYB=psychrophilic bacteria. All values are mean ±SD and means with different superscripts within a column are significantly different (P<0.05). 

 
 
 

Psychrophilic 
 
Psychrophilic bacterial count was done according to APHA (1984) 
using nutrient agar medium. Serial dilution was done and 1 ml of 
the sample from appropriate dilution was plated in duplicate using 
pour plate method. The plates were incubated at 6.5°C for 5 to 7 
days and the result was expressed as colony forming units per g 
(cfu/g). 
 
 

Bacillus spp.  
 
The enumeration of Bacillus spp. was done using MYP agar base 
by spreading method (FDA, 2001). Serial dilution was done and 0.1 
ml of sample from appropriate dilution was taken and spread in 
duplicate. Then, the plates were allowed to incubate for 24 h at 
30°C and colonies of Bacillus spp. were expressed as colony 
forming units per gram (cfu/g). 
 
 
Biochemical conformation  
 
Staphylococcus and Bacillus spp. isolates were confirmed using 
morphologically, physiologically and biochemical test. 
 
 
Statistical analysis 
 

Data was analyzed using Statistical Analysis Software (SAS Inc., 
Cary, USA, version 9) and ANOVA was applied to compare the 
means of study sites. Microbial count of cfu results was log 
transformed before the statistical analysis and the mean separation 
was done by using Duncan's Multiple Range Test.   
 
 

RESULTS AND DISCUSSION  
 

Total aerobic mesophilic bacteria   
 

The mean of total aerobic mesophilic bacteria in Dukem 
and Kara was 8.09 and 8.10 log10 cfu/g which was almost 
the same. This may indicate similarity of sanitary and 
hygienic practices between two locations. The study 
showed, there were highly significant differences 
(P<0.05) across the locations (Table 1). The mean count 
of total aerobic  mesophilic  bacteria  at  Burayu  was  the 

highest compared to Dukem and Kara samples. High 
level of total aerobic bacteria might indicate, the 
possibility of oxygen demanding microorganism on raw 
beef. The overall mean of total aerobic mesophilic 
bacteria in this study revealed 8.34 log10 cfu/g. However, 
HPA (2009) indicated aerobic mesophilic count must be 
less than 7 log cfu/g for raw meat. The present result is 
relatively higher than mean of fresh meat of 4.53 and 
5.210 log10 cfu/g in Bahirdar and Adama town 
(Melkamnesh and Mulugeta, 2017; Gebeyehu, et al. 
(2013) and Elsharawy et al. (2018) revealed that aerobic 
plate count of 5.6 Log CFU/g from beef samples collected 
from Ismailia city abattoir, Egypt. 

High total aerobic mesophilic bacteria count reveals 
potential indicators for possible presence of pathogenic 
microorganisms, poor sanitation and cross contamination. 
According to Firew et al. (2014) observational study in 
Jigjiga town indicated that poor sanitation and dusty 
environment and full remains of slaughtered animals 
such as bones, horn, head and other body parts 
observation were correlated with total aerobic mesophilic 
bacterial count. Hence, consumption of raw beef meat 
has healthy risk unless heat treating (frying) or other 
optimal food processing methods. Abebe et al. (2019) 
reported that Bisheftu butcher shops had poor hygienic 
condition and butcher shops workers had a low education 
status. Unclean slaughter houses and butcher shops, 
handling of meat and hot environmental condition are 
main source of contamination (Bhandare et al., 2007). 
Firew et al. (2014) revealed that, only 67% of the vendors 
in Jigjiga town had relatively good personal hygiene with 
respect to cleanness of their cloths and visible body 
parts. 
 
 
Total coliform  
 
The mean of total coliform count from Dukem, Burayu 
and Kara was 4.66, 4.69 and 4.73 log10 cfu/g, 
respectively.   Total   coliform   count   from   three   study 
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locations ranged between 4.66 and 4.73 log10 cfu/g. This 
indicates microbial quality of each samples is in close 
proximity due to comparable hygienic condition and post 
handling practices. The overall mean of total coliform 
count in this study was 4.69 log10 cfu/g. The higher 
coliform counts correlate with the higher levels of food-
borne pathogens of fecal origin (Jay, 2000). According to 
HPA (2009), raw meat is categorized as unacceptable if 
the count of Enterobacteriaceae and coliform is greater 
than 4 log10 cfu/g. But, less total coliform count was 
observed contrast to Francis et al. (2015) who reported 
the mean of total coliform count of raw beef collected 
from local super market in Ghana was 7.23 log10 cfu/g.  
However, the present result was higher than that of Firew 
et al. (2014) finding who reported the mean of total 
coliform of raw beef was 4.45 log10 cfu/g in South East 
Ethiopia, Jigjiga town.   
 
 

Yeast and mold  
 

Yeast and mold counts in raw beef collected from the 
study site had highly significant difference across the 
location (P<0.05). Yeast and mold counts of beef 
samples collected from Kara had significant difference 
from beef samples collected from Dukem and Burayu 
sites (P<0.05). The mean value of yeast and mold counts 
obtained from this study was 6.01 log10 cfu/g. The 
minimum and maximum mean value of yeast and mold in 
this study was 5.76 and 6.49 cfu/g, respectively. Sanjay 
(2019) indicated that, high load of yeast and mold has 
direct relation with sanitation parameters. The mean of 
yeast and mold was less compared to yeast and mold in 
raw beef. This might happen due to the difference of pH 
in raw beef collected from different study locations. 
 
 

Staphylococcus spp.  
 

Staphylococcus spp. count in raw beef collected from the 
study sites had highly significant differences (P<0.05) 
across the study areas (Table 1). The mean value of 
Staphylococcus spp. count from all study areas was 5.4 
log10 cfu/g. The result of this study was relatively lower 
than 5.5×10

5 
cfu/g reported by Gebeyehu et al. (2013) in 

Adama town. The present result of Staphylococcus spp. 
figure may indicate poor sanitary condition in slaughter 
houses, transportation and blucher shops or due to 
contamination from the skin, mouth, or nose of the 
handlers can be major cause of high prevalence. Risk 
factors study by Adugna et al. (2018) who reported high 
prevalence of Staphylococcus from swap samples 
collected from cutting table, knife and hooks support the 
study. The current study correlated with risk factors 
study, conducted at Addis Ababa City, in which a total of 
24 butcher shops were interviewed and 75% of the 
workers did not wear aprons and 58.3% of  them  did  not 

 
 
 
 
cover their hair; 41.1% of the butcher shop workers used 
only water for cleaning (Adugna et al., 2018). 
 
  
Bacillus spp.  
 
There was a significant difference in mean value of 
Bacillus spp. count for raw beef among the study 
locations (P<0.05). The present study showed the highest 
mean value Bacillus spp. count was found in Burayu 
samples (5.80 log10 cfu/g), while the lowest mean value 
was found in Kara (5.05 log10 cfu/g). The overall mean 
value of Bacillus spp. count of raw beef was 5.45 log10 

cfu/g. The result obtained is higher than Bradeeba and 
Sivakumaar (2012) who reported the mean value of raw 
beef of Bacillus spp. count was 2.68 log10 cfu/g in retail 
shops. Detection of Bacillus spp. to this level may 
indicate the favorable condition for Bacillus cereus 
presence which is food borne pathogen which can 
survive in harsh environments including normal cooking 
temperature. Thus, the possibility of raw beef 
consumption can be health risk and cause either emetic 
or diarrheal syndrome survives. Although, it is 
recommended to process raw beef, there will be 
possibility outbreak if processed food subjected 
tenderization processes. This happens under slow cooling 
and storage large amounts of cooked foods at 
temperatures between 10 and 50°C favor Bacillus spp.  
 
 
Psychrophilic bacteria  
 
The mean value of psychrophilic bacteria count of raw 
beef samples in Dukem, Burayu and Kara was 3.96, 
4.17, and 4.66 log10 cfu/g, respectively. The overall mean 
value of psychrophilic bacteria count in raw beef was 
4.26 log10 cfu/g. The result obtained was greater than the 
finding by Bradeeba and Sivakumaar (2012) which found 
3.56 log10 cfu/g retail shops in Tamil Nadu. High load of 
psychrophilic bacteria at fresh meat might indicates 
possibility the flora survive even under refrigerated 
condition. This study can be supported by the work of 
Bouzid et al. (2015) who revealed psychrophilic bacteria 
presence in frozen meat. 

The results indicated that, the highest total aerobic 
mesophilic bacteria, yeast and mould, Staphylococcus 
spp. and Bacillus spp. count were recorded from Burayu 
samples. Whereas, Dukem had the lowest total aerobic 
mesophilic bacteria, total coliform, yeast and mold, 
Staphylococcus spp., Bacillus spp. and psychrophilic 
bacteria count (Figure 1). 
 
 

CONCLUSION AND RECOMMENDATION 
 
Based  on  the  present results, microbial load of raw beef  
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Figure 1. Mean microbial load of raw beef across the study locations. TAMB=Total aerobic 
mesophilic bacteria, TC=total coliform, YM=yeast and mold, SSpp=Staphylococcus 
species, BSp=Bacillus species, PYB=psychrophilic bacteria. 

 
 
 
in the study locations is high which can be indicated to 
poor hygienic conditions in slaughter house, 
transportation and butcher shops. Hence, consuming raw 
beef has a healthy risk for consumers. Selling raw beef in 
open place and unhygienic environment, lack of cold 
storage transportation, lack of awareness on food safety 
and poor sanitation level of slaughtering houses can be 
main risk factors for high contamination level of raw beef 
for bacteria. Thus to reduce the risks of food borne 
bacteria, there is need to educate on practicing good 
sanitation and handling techniques guidelines, monitoring 
safety status and enforcing food safety rule and 
regulations for public health security and enhance safe 
meat production. Developing an appropriate Hazard 
Analysis Critical Control Point system will be important 
program to identify and control the hazards to improve 
meat microbial quality supplied to consumer and ensure 
food safety and quality. 
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