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6. Conclusion and Recommendations 

        The obtained results in the present study indicated that the examined samples 

of meat products were more contaminated with Staph. aureus, L. monocytogenes 

and E.coli. The presence of these microorganisms in high percentage not only 

renders meat products of inferior quality and unfit for human consumption, but 

also considered as an indication for the presence of unhygienic conditions during 

processing and feccal contamination, which can cause foodborne illness and 

outbreaks. 

        In addition, the conventional methods of isolation and identification of 

foodborne pathogens were time consuming. On the other hand, m-PCR was more 

sensitive, more accurate and rapid for foodborne pathogens isolation especially 

in case of outbreaks. 

Special recommendations for m-PCR: 

1-DNA sample preparation, reaction mixture assemblage and the PCR process, 

in addition to the subsequent reaction product analysis, should be performed in 

separate areas. 

2-A Laminar Flow Cabinet equipped with a UV lamp is recommended for 

preparing the reaction mixture. 

3-Fresh gloves should be worn in DNA extraction and each reaction to avoid 

contamination. 

4- Using high quality DNA templates greatly enhances the success of m-PCR. 

5-It is advisable to incubate the meat products overnight to permit the enrichment 

of the microbes and obtain accurate results. 

6-PCR primers are usually 15-30 nucleotides in length. Longer primers provide 

higher specificity. 
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7-Gradient annealing temperatures applied to ensure the best annealing 

temperature for the microbes. 

8-Primers selected in multiplexing should be different in their molecular weight 

to avoid the false diagnosis. 

9- Validation for primers specificity should be ensured to avoid the cross reaction 

between primers. 

10- Using multiplex master mix is very effective to obtain accurate results. 

11- Using control negative to confirm the absence of contamination.  

Virtues of m-PCR: 

1-High specificity and sensitivity. 

2-High stability of DNA permits analysis of food samples with less 

contamination. 

3-Numerous amounts of selective DNA for many foodborne pathogens can be 

used in one PCR reaction. 

4-Constitute very valuable tools for routine applications especially in case of 

outbreaks. 

5-Quantitative and qualitative test. 

6-Cost reduction test. 

 

       In order to improve the meat products to be safe for human consumption, the 

following recommendations should be adopted: 

Quality choice: 

1-A good quality raw material should be used in manufacturing of meat products. 

2-Raw materials should be inspected by trained staff. 

3-Raw material should be stored under proper conditions. 

4-High quality meat and additives should be used. 
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Personal hygiene: 

The following advises should be followed: 

1-Worker’s hands come in contact with raw materials should be thoroughly 

washed and sanitized. 

2-All jewellery and watches should be removed before starting the work. 

4-Hands should be washed before work and after visiting the toilet. 

3-Workers who have infected lesions specially boils and other pus containing 

lesions should not touch food. 

4-Workers or meat handlers should have medical certificate to avoid cross 

contamination. 

5-Food handlers should be turned away from food while coughing or sneezing. 

Hygienic practices (rooms / equipment): 

1-Periodical sanitation of kitchen and adjoining area by adequate sanitizers. 

Frequent cleaning of working areas in kitchens.                                                                                              

2-Spreading dirt and other foreign matter to kitchen utensils and food should be 

avoided                                                                          

3-Food area should be protected from insects. 

4-Dangerous or poisonous substances, e.g. detergents, disinfectants, insecticides 

should be kept outside the kitchen area.      

5-Rooms should have physical barriers for rodents. 

 

Hygienic practices (food): 

1-Perishable food should be always refrigerated. 

2-In spite of cooling, perishable food may only be stored for a limited time. 
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3-The temperature of freezing should be checked periodically at -18°C.  

4- Freezing of meat product must be considered for the shelf life of that product. 

5-It is important to avoid put the power “off” overnight. 

6-Thawing of frozen raw meat products should be recommended in refrigerator 

at temperature 5°C. 

7-Meat products after cooling should not be held at room temperature. 

8-Meat products must be thoroughly cooked to permit the internal temperature 

to be lethal to most vegetative bacteria (80°C for 3 minutes). 

9-Keeping food warm below 60°C should be avoided. 

10-All parts of cooked dishes should be reheated to at least 80°C before eating. 

11-All working procedures in the kitchen have to be done speedily, especially 

after easily perishable food component have been taken out of the refrigerator. 

12-Using of chemical preservatives should be utilized because these chemicals 

can interfere with serious pathogens combination of nitrite (50 ppm), potassium 

sorbate (0.2%) and nisin (60 ppm) is the most effective formula for destruction 

of these pathogens and the use of curing agents in case of basterma. 

Education of meat handlers and consumers: 

1-Education and training of the meat handlers are the key stones of effective 

quality control. 

2-Mangers, veterinarians and supervisors in the processing group should train the 

workers for safe production of meat products. 

3-Worker must be learned the basic principles of meat borne diseases and their 

control. 

4-Consumers should understand the importance of adequate refrigeration of raw 

meat products, hand washing before preparation and proper cooking of such meat 
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products. 

5-Industry can help by giving advice on the label wherever possible about 

handling and storage of the product. 

6-Hazard Analysis Critical Control Point (HACCP) system as a hazards control 

system should be done in meat processing group to decide a Good Manufacturing 

Practice (GMP) is being done and to ensure a maximum safety to consumers. 


