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Abstract 

This study was carried out to assess the bacteriological 

quality of minced meat and beef burger marketed at a 

selected number of hypermarkets in Egypt . A total of 

100 minced meat and beef burger (50 samples for each) 

samples were randomly collected. The mean total 

aerobic bacteria counts were 9.3x10
5
 ± 3x10

4
 and 

8.8x10
5
 ± 4x10

4  
cfu/g. for Staphylococcus aureus  counts 

were 2.1x10
2
 ± 2x10 and 3.7x10

2
 ± 5x10 cfu/g 

respectively. Salmonella was detected in 3 (6%) and 15 

(30%); of minced meat and Beef burger respectively. 

Clostridium perfringens  was detected in 8 (16%) and 23 

(46%) of the minced meat and beef burger samples 

respectively. Listeria monocytogenes and Shigella  spp. 

failed to be detected in the samples under investigation . 

It was concluded that there were inadequate sanitary and 

hygienic measures during all steps of production of 

minced meat and beef burger at the selected 

hypermarkets  .Good hygienic practices must be applied 

to improve the quality and safety of the products  

 

Introduction 

There are great human health 

risk due to foodborne illness 

which ranging from a 

longstanding disease to fetal 

one specially in persons 

suffering from immune 

deficiency problems. The 

significante importance of 

different foodborne illness 

varies between countries 

depending on the type of 

foods consumed, technology 

of processing, methods of 

handling and storage, in 

addition to the age and 

immunity of the consumer 

(ICMSF, 2002).  The repaid 

development in meat 

technology has been easier to 

produce a wide variety of 

meat products . The 
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bacteriological quality of the 

processed meat products  

depends on the 

bacteriological profile of the 

raw meat used in processing, 

the hygienic condition 

adopted during manufacturing 

steps, and on the type of 

packaging and storage 

techniques (İnal, 1992).  

During slaughter  and 

processing of the animals, the 

carcasses are contaminated 

with a wide variety of 

microorganisms from 

different origins. Meat and 

meat products are considered 

a source of risks for 

pathogenic species of bacteria 

such as Clostridium  

perfringens ,  Escherichia  coli ,  

Staphylococcus  aureus ,  and 

Salmonella (İnal,  1992).  

Consequently it may threaten 

human health.  

The high occurrence of 

diarrheal illness in 

developing countries suggests 

the fundamentals  food safety 

problems. Meat and meat 

products can lead to public 

health hazards when they are 

subjected to contamination 

with harmful microorganisms 

due to neglected hygienic 

measure with bad hygienic 

practices, mishandling and 

improper storage (WHO, 

2009).   
This study was carried out to 

evaluate the bacteriological 

quality of minced meat and 

beef burger sold at selected 

hypermarkets in Egypt.  

 

Materials and methods 

Samples collection: A total  

of 50 chil led minced meat  and 

50 beef burger samples were 

randomly collected on the 

same day of production from 

the selected hypermarkets  

outlets in Egypt,  and 

transferred to the laboratory 

in icebox container and 

examined bacteriologically on 

the same day.  

Preparation of samples:  

For enumeration methods;  10 

g from each of the examined 

minced meat and beef burger 

samples were weighted and 

mixed with 90 ml of sterile 

0.1% pepton water into a 

sterile stomacher bag, then 

homogenized in stomacher for 

2 minutes to obtain a dilution 

rate of (10
-1

). From the 

original homogenate a 

decimal serial dilutions of up 

to 10
-6    

were carried out .  

For Detection methods 25 g 

from the prepared samples 

were added to 225 ml of the 

sterile buffered peptone water  

incubate at 37ºC for 24 hours 

then plating on specific media 

violet red bile lactose agar  

for E.coli or in enrichment in 

Rappaport Vassliliadis broth 

medium for Salmonella then 

plating on XLD medium. 

Bacteriological  

examinations:  
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1. Aerobic plate bacterial 

counts were carried out 

according to (ISO/FIDS 

4833:2013).   
2. Staphylococcus aureus  was 

cultured on Baird–Parker agar 

supplemented with tellurite - 

egg yolk emulsion. 

(ISO/FDIS 6888-1:1999). 

3. Detection of Salmonella, 

Listeria monocytogenes ,  

Shigella  spp., and 

Clostridium perfringens  were 

detected according to (ISO 

6579:2002) –  (ISO 11290-

1:1996) - (ISO/FDIS 

21567:2004) (ISO/FDIS 

7937:2004),  respectively. 

Statistical Analysis :  was 

done by T-test using SPSS 

Software 13.0.  

 

Results and Discussion 

Even if the meat has been 

obtained from a healthy 

slaughtered animal, it  may be 

subjected to various degrees 

of bacterial contamination 

during processing, or during 

storage, packaging, and or 

marketing (İnal, 1992).  Total 

aerobic bacteria count  is 

taken as a measure tool for 

microbial quality of the meat. 

The results represented in 

Table (1) revealed that  the 

mean total aerobic bacteria 

were 9.3x10
5
 ± 3x10

4
 and 

8.8x10
5
 ± 4x10

4  
cfu/g for 

minced and beef burger, 

respectively. According to 

Egyptian standard 1688/2005, 

(56%) and (60%) of minced 

and beef burger samples 

exceeded the acceptable 

limits (10
6
CFU/g and 

10
5
CFU/g), respectively.  

Lower values of aerobic plate 

count in this study were 

recorded; Sancak et al . 

(1993)  found that 2.3 ×10
5
 to 

1.4 ×10
1 0

,  Gonulalan and 

Kose (2003)  7.4 × 10
5
 to 5.3 

× 10
9
,  and  Başkaya et al, 

(2004)   recorded a count of 

3.1 × 10
4
 to 6.3 × 10

7
 cfu/g. 

Staphylococcus aureus  

count: Staphylococci, which 

are occurs naturally on skin 

and mucous membranes of  

human and animals, it  

contaminate the meat by 

several ways . The results 

obtained in Table (1) revealed 

that the mean Staphylococcus  

aureus  counts in  minced and 

beef burger were 2.1x10
2
 ± 

2x10 and 3.7x10
2
 ± 5x10 

cfu/g,  respectively.  

According to the Egyptian 

standards limits (≤10
2
CFU/g),  

(64%) and (78%) of minced 

meat and beef burgers,  

respectively were un-

acceptable.  Higher values of 

S. aureus  than in current 

study have been reported by 

Sancak et al .  (1993),  

Gonulalan and Kose (2003),  

and Başkaya et al .  (2004),  
9.2 ×10

6
,  6.7 × 10

6
,  and 8.2 × 

10
3  

respectively.  

Clostridium perfringens : 

Table (2) revealed that  out of 
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50 samples CL. perfringens  

was detected in (16) % and 

(46) % of minced and beef  

burgers, respectively.  

Gokmen et  al .  (2003)  
reported similar results  (15%) 

in minced meat samples.  

Ashraf et al . (2015)  reported 

(16.67%) in both minced meat 

and beef burgers samples.  

Salmonella:  The results 

given in  Table (2)  showed 

that  Salmonella was found to 

be positive in (6) % and (30) 

% of minced and beef burgers  

samples, respectively and 

according to the EOS 

specifications  were 

considered un-acceptable.  

High results of Salmonella in 

beef burgers can be explained 

by contaminated raw 

materials, extra manipulation 

and additives in beef burger  

manufacturing. Higher results 

to the current study (11%) in 

minced meat samples were 

reported by Başkaya  et al .  

(2004).  Meanwhile, Hinton et  

al. (1998)  failed to detect  

Salmonella  in 99 frozen 

minced meat samples.  L. 

monocytogenes  and Shigella  

spp. failed to be detected in  

the examined samples of 

minced and beef burger 

(Table 2).  Gokmen et al .  

(2003)  reported a higher 

result  (22%) of Listeria 

monocytogenes  in the 

examined minced meat 

samples.  

Meanwhile,  Wong et al  

(2012)  reported  22.9% and  

Gokben et al .  (2012) 

reported 5.7% Listeria 

monocytogenes  in the 

examined beef burger 

samples.  

 

Table (1): The total bacterial and Staphylococcus aureus counts with the 

number of rejected samples percentage 

 

 
Minced meat  Beef  burger  

Mean± S.D % Mean± S.D % 

Total bacterial count 
9.3x10

5
 ±  

3x10
4
 

28 (56)  
8 .8x10

5
 ±  

4x10
4
 

30 (60)  

Staphylococcus aureus 
2.1x10

2
 ±  

2x10  
32 (64)  

3 .7x10
2
 ±  

5x10  
39 (78)  
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Table (2): The number of rejected samples in the examined minced meat and 

beef burger samples. 

 

 Cl.perfr ingens  L.monocytogenes  
Salmonella  

spp .  

Shigel la  

spp.  

Minced meat  8 (16%)  0 (0)  3  (6%)  0 (0)  

Beef  burger  23 (46%)  0 (0)  15 (30%)  0 (0)  

 

Conclusion: 

The results obtained in this 

study indicated that the 

bacteriological quality of 

minced meat and beef burger 

at hypermarkets in Egypt 

ranges from a moderate to  

low. As high aerobic plate 

count negatively influences 

the quality and shelf life of 

the examined products. The 

presence of Staphylococcus 

aureus  and C. perfringens  

indicated improper  hygienic 

practice and posed a risk to  

consumer safety.  In addition,  

the detection of a prominent 

biological  hazard like 

Salmonella stated the 

presence of high risk cross  

contamination and a failure in 

minced and beef burger 

manufacturing hygiene 

system. In order to produce 

high quality minced and beef  

burger in compliance with the 

Egyptian standard, it  is  

necessary to apply the Good 

Manufacturing and Good 

Hygienic practices during 

processing and distribution.  
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العربي  الملخص 

لتقييم الجودة البكتريولوجيت  رجر في الاسواق يببيف للحم المفرى و ا

 المصريتالمركزيت 
1

لرحمه  ا للطيف عبذ  ا –حسني عبذ 
1

د احمذ سليمان   -سعا
ا2

 ايمه محمد هريذى
 جبيعخ قُبح انسىَس -كهُخ انطت انجُطزٌ  الاغذَخانزقبثخ انصحُخ عهٍ  1

انهُئخ انعبيخ نهزقبثخ عهً انصبدراد وانىارداد، فزع  ُىنىجً/انًُكزوثيعبيم يذَز ادارح  2
 ثىرسعُذ

 

انذي َزى رسىَقخ فً عذد يٍ الاسىاق  زجزُثجُف اناجزَذ هذح انذراسخ نزقُُى جىدح انهحى انًفزي و 

 نكم يُهًب( 00) انجُف ثُزجزعُُخ يٍ انهحى انًفزي و   100انًزكزَخ انًصزَخ. رى رجًُع عذد 

 هًُكزوثبد انهىائُخن انكهًدد عذاناظهزد َزبئج انذراسخ اٌ يزىسط . و  انجكززَىنىجُخ نعًم انفحىص

   كبٌ   
5

9.3x10  ± 
4

3x10
 

 و
5

108.8x ± 
4

4x10
 

نهًكىر انعُقىدي  يزىسط الاعذاد و’ 

2.1x10كبٌ  انذهجً
2
     ± 2x10  3.7وx10

2
 ± 5x10 وحذح يكىَخ نًسزعًزح نكم جزاو 

 %16انكهىسززَذَى ثُزفزَُجُز  رىاجذَست ٌ بو ك . , عهً انزىانًُف ثُزجزانجانهحى انًفزي و فً 

  , عهً انزىانً.انجُف ثُزجز انهبيجزجزانهحى انًفزي و % فً 30% و 6 انسبنًىَُلا %  و46و 

و قذ اكذد ثًُُب نى َزى عزل يُكزوة انهُسزُزَب يىَىسُزىجُُس او انشُجلا يٍ اي يٍ انعُُبد. 

انهحى عًهُبد رصُُع فً اثُبء  انًزجعخ انزورُُُخعهُهب اٌ الاجزاءاد انصحُخ انُزبئج انًزحصم 

و  ثبنفبعهُخ و انكفبءح انًطهىثخ رُفذفً الاسىاق انًزكزَخ انًخزبرح نهذراسخ نى  انجُف ثُزجزانًفزي و 

 .و انًزاجعخ رحزبج انً يزَذ يٍ انزحكى
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