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ABSTRACT 
 

Randomly, 150 different meat &meat products and chicken products samples [15 rice kofta, 

15 oriental sausage, 20 raw meat, 20 minced meat, 20 meat lunchon, 20 chicken panne,  

20 chicken nuggets and 20 chicken burger] were collected from super markets and local 

markets in Cairo, Giza, and Alexandria governorates, EGYPT. Morphological and 

biochemical identification of bacterial isolates revealed B.cereus with total incidence of 

18.66%. While the individual incidence was 15% in raw meat, 20% in minced meat, 20% in 

meat lunchon, 35% in chicken panne, 25% in chicken nuggets, 25% in chicken burger and 0% 

in both oriental sausage and rice kofta. 
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INTRODUCTION 
Food-borne pathogens are the leading cause of illness and death in developing countries 

costing billions of dollars in medical care and social costs (Fratamico et al., 2005). 

Contaminated raw meat is one of the main sources of food-borne illness (Podpecan et al., 

2007).Meat products such as minced meat, beef burger, sausage and luncheon are highly 

demined due to their high biological value, reasonable price, and agreeable taste and easy 

during serving (Soliman, 1999). Meat products are considered excellent media for the growth 

of many microorganisms including B. cereus. On the other hand, meat products constitute 

public health hazard where bacteria are responsible for unfavorable changes or pathogenic 

microorganisms can lead to infection and intoxication (Kozareva et al., 1982).In processed 
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poultry products presence of B. cereus is due to surviving of spores from raw poultry, spores 

from added ingredients and contamination with either spores or cells during processing.  

The greater degree of contamination found on processed poultry compared to raw poultry 

meat, is a consequence of synergic action of multiple factors. Ingredients commonly added to 

meat products, such as spices, seasonings, and protein supplements, have been found to 

contain B. cereus. Also, the packing materials used in food industry prove to be a source of  

B. cereus (Floristean et al., 2007). B.cereus food poisoning is a major concern worldwide. 

This bacterium is an aerobic spore-former commonly found in soil. It can be isolated from 

raw meat, processed foods and vegetables and entered into the food chain either through 

contaminated food or water. Food poisoning from the past outbreaks include boiled and fried 

rice, vegetables, cooked meats, soups, and raw vegetable sprouts (Food and Drug Administration, 

2012). Bacillus cereus group consists of six closely related species: B anthracis, B. cereus,  

B. mycoides, B. thuringiensis, B. pseudomycoides and B. weihenstephanensis. They share common 

properties and strong genetic similarity, especially in the sequence of 16S rRNA, the number 

of rRNA operons, their organization, localization and ability to produce numerous toxins, 

responsible for pathogenicity and food poisonings (Tourasse et al., 2011).B. cereus is a Gram 

positive rod-shaped aerobic, endospore-forming bacterium. B.cereus causes two types of 

food-borne intoxications. One type is characterized by nausea and vomiting and abdominal 

cramps and has an incubation period of 1 to 6 hours. This is the "short-incubation" or emetic 

form of the disease. The second type is manifested primarily by abdominal cramps and 

diarrhea with an incubation period of 8 to 16 hours. This type is referred to as the  

"long-incubation" or diarrheal form of the disease (Granum, 2009).There is no enough data 

about the prevalence of Bacillus cereus in Egypt thus; the current study was designed to shed 

light on the following points: 1- Isolation and identification of B. cereus affecting meat, meat 

products and chicken products in EGYPT.2- Investigating the prevalence of B. cereus in meat, 

meat products and chicken products in EGYPT. 
 

MATERIAL AND METHODS 
Sampling: 

A total number of 150 different meat, meat products and chicken products samples  

(15 rice kofta, 15 oriental sausage, 20 raw meat, 20 minced meat, 20 meat lunchon, 20 

chicken panne, 20 chicken nuggets and 20 chicken burger) were collected from super markets 
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and local markets in Cairo, Giza, and Alexandria governorates, EGYPT, in 2015 and 2016 to 

be analyzed for B. cereus detection and isolation. The collected samples werestored in ice box 

to keep them in a fresh state, and then transferred to the Microbiology laboratory (Department 

of Microbiology), Faculty of Veterinary Medicine, Cairo University. The collected samples 

were either ready packed frozen products or public fresh products sold in local markets.  

Isolation and identification of isolates: 

Each sample was incubated for 24-48 hours at 30 ºC in nutrient broth, brain heart infusion 

broth and tryptic soy broth under complete aseptic conditions. A loopful from the inoculated 

broth was streaked on MYP agar and tryptic soy agar then the plates were incubated at 27 ºC 

and 30 ºC for 24-48 hours (Hwang and Park, 2015). The suspected colonies were examined 

for their colonial morphology. Typical colonies were picked up from each plate and were 

subcultured again on MYP and tryptic soy agar. Then, they were incubated at 27 ºC and 30 ºC 

for 24-48 hours for purity and maintained for further investigations. The suspected colonies 

were examined for their colonial morphology, microscopical examination and biochemical 

reactions. Suspected colonies were plated on MYP agar and tryptic soy agar. Smears from the 

suspected colonies from pure culture were stained with Gram stain and examined microscopically. 

Suspected colony with a typical colonial appearance and morphological characteristics was 

picked up and kept into semi-solid agar medium for preservation of the isolates for further 

investigation. For motility, the isolates were stabbed in semisolid agar tubes (0.4%) and 

incubated at 30ºC aerobically for 24 hours. Diffuse zone of growth spreading from the line of 

inoculation is suspected for motility. 

RESULTS 
On MYP (mannitol egg-yolk polymyxin) agar: 

B. cereus colonies after incubation of plates for 24-48 hr at 30 °C were characteristic pink 

colonies, non-fermenting mannitol and surrounded by the zone of white precipitate. 

Microscopic examination: 

Gram stained smears from suspected colonies showed Gram-positive, facultative anaerobic 

sporeformer. Endospores were ellipsoidal/cylindrical, central/terminal. Sporangia not swollen 

or, only very slightly swollen, by endospores as shown in Photo (1). Dimensions of vegetative 

cells were typically 1.0- 1.2 µm by 3.0-5.0 µm. The ellipsoidal spores were formed in             

a central or paracentral position without swelling the sporangium. Only 28 isolates were 
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confirmed by separate conventional biochemical tests. As shown in (Table1), all the 28 

isolates were positive reactions for catalase test, Voges Proskauer, nitrate reduction, Lecithinase 

activity, glucose fermentation and surose fermentation. All isolates gave negative reactions 

with tests of Indole, Urea hydrolysis, and Mannitol fermentation. The results showed that 28 

out of 150 samples were positive for B.cereus (with total prevalence of 18.66%). 

The individual prevalence among different meat ,meat products and chicken products was 

15% in raw meat, 20% in minced meat, 20% in meat lunchon, 35% in chicken panne, 25% in 

chicken nuggets, 25% in chicken burger and 0% in both oriental sausage and rice kofta as 

shown in (Table 2) , Fig.(1). 
 

DISCUSSION 
Microbial infections are a leading cause of morbidity and mortality in humans worldwide. 

Every year, microbial infections cause more than 100 million illnesses worldwide  

(Alwan, 2010). Microorganisms control in meat products is the major concern in the 

preparation of high quality foods (Jo et al., 2004). The hygienic state of animals prior, during 

and after slaughter can be critical to the finished product quality (Satin, 2002). During 

slaughtering process the meat is exposed to many sources of Bacillus cereus contamination 

(Lawrie, 1998). The incidence of Bacillus cereus is higher in cooked and processed (ground 

beef) meat than in raw meat samples (Mosupye and Von Holg, 2000). B. cereus has been 

incriminated in several foodborne outbreaks involving cereals products (including rice), pasta, 

meat, vegetables and milk (European Food Safety Authority, 2007). Some ingredients have 

also been identified as important sources of contamination with B. cereus, such as texturing 

agents, liquid egg, herbs and spices (Agata et al., 2002).This increase in the processed poultry 

products infection might be attributed to the presence of bacterium which is due to surviving 

of spores from raw poultry, spores from added ingredients and contamination with either 

spores or cells during processing. The greater degree of contamination found on processed 

poultry compared to raw poultry meat, is a consequence of synergic action of multiple factors. 

Ingredients commonly added to meat products, such as spices, seasonings, and protein 

supplements, have been found to contain B. cereus (Te Giffel et al., 1996). Also, the packing 

materials used in food industry prove to be a source of B. cereus (Pirttijarvi et al., 

2000).Concerning the results of morphological and biochemical identification of retrieved 

isolates, it was revealed that B.cereus isolated from meat, meat products and chicken products 
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were identified as B.cereus. These results agree with those reported by (Stenfors Arnesen  

et al., 2008).In respect to the results of total and differential prevalence among B. cereus 

isolates in meat, meat products and chicken products, the present study revealed that 

prevalence of B. cereus isolates was 18.66% among the examined meat and meat products 

and chicken products, While the individual prevalence among meat &meat products was 12% 

(11/90) and 28% (17/60) in chicken products. Such results were nearly agreed with those 

reported by (Floristean et al., 2007) who reported prevalence percentage of 22.5%.  

The differential prevalence were less than that reported by (Floristean et al., 2007) who 

reported that the processed poultry products infection was 40% (12/30). In this study, Bacillus 

cereus isolated from chicken panne, chicken nuggets and chicken burger at an incidence of 

35 %, 25% and 25 % respectively .These results were higher than that observed by (Samaha 

et al.,2012) who isolated B. cereus from chicken panne and chicken nuggets at an incidence 

of 0 and 8 %, respectively. These results in chicken nuggets and chicken panne may be 

attributed to the use of contaminated additives, seasonings and spices with B. cereus spores. 

With regard to meat products, (Konuma et al., 1988) founded similar incidence levels to ours 

of B. cereus in meat products (18.3%) and raw meat (6.6%) from a total of 1963 samples 

collected from four slaughterhouses, four meat processing factories and 12 retail meat outlets 

in six prefectures of Japan. The results given in (Table 2) reflected the presence of B.cereus in 

3 samples from 20 raw meat samples with an incidence of 15%. Concerning the minced meat 

samples, it was found that out of 20 examined samples; B.cereus was isolated from 4 samples 

with an incidence of 20%. The results showed that from 20 of oriental sausage samples, 0 

samples were positive with an incidence of 0%. The given results reflected the presence of 

B.cereus in 4 samples out of 20 meat luncheon samples with an incidence of 20%.  

The obtained findings proved to be less than those reported by (Eid et al., 2008) who found 

that, the incidence of B.cereus in sausage was 30%, respectively. The obtained results were 

less than that recorded by (El- Ghamry, 2004) who found that, the incidence of B.cereus in 

minced meat was 55%, respectively. The obtained results were lower than the results reported 

by (Khalil, 1997); who found that, the incidence of B.cereus in meat luncheon was 50%.  

The obtained results revealed that, the meat products contained high percentages of B.cereus 

and this may be attributed to contamination of flesh used for manufacture, mincing machine, 
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grinders, equipments and knives also considered as source of contamination of meat during 

processing (El-Mossalami, 1994). 

CONCLUSION 
Total prevalence of B.[cereus infection was relatively higher in poultry products (35% in 

chicken panne, 25% in chicken nuggets and 25% in chicken burger) than in meat and meat 

products in Cairo, Giza, and Alexandria Governorates, EGYPT.  
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Photo (1): Microscopical appearance of Bacillus cereus with gram stain showing gram-

positive spore forming cells. 

 
 
 

Table (1): Characteristics of B. cereus. 
 

Characteristics Results 
Motility (+ve) Motile 

Hemolysis (+ve) β hemolysis 

Catalase  (+ve) gas bubble 
Indole (-ve) 

Voges Proskauer (+ve) 
Citrate utilization (+ve) color change 
Nitrate reduction (+ve) 
Urea hydrolysis (-ve) no color change 

Lecithinase activity (+ve) 
Glucose fermentation (+ve) 

Mannitol fermentation (-ve) 

Sucrose fermentation (+ve) 
 

N.B: +ve (Positive), -ve (Negative). 
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Table (2): The total prevalence of B. cereus isolates among 150 different examined meat and 

meat products and chicken products samples. 

Source of samples 
Number of examined 

samples 

Positive B. cereus 
isolates 

Number % 

Raw meat 20 3 15 

Minced meat 20 4 20 

Meat lunchon 20 4 20 

Chicken panne 20 7 35 

Chicken nuggets 20 5 25 

Chicken burger 20 5 25 
Oriental sausage 15 0 0 

Rice kofta 15 0 0 

Total 150 28 18.66 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. (1): The percentage of individual prevalence of B. cereus isolates among different examined meat 

and meat products and chicken products samples. 
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