Abstract

Background: Hazard Analysis and Critical Control Points (HACCP) is a scientific based system which indentifies, evaluate and controls hazards which are significant for food safety – now is adopted by FAO/WHO – Codex Alimentarius - and World Trade Organization (WTO) and will soon be an obligatory food trade tool. Since Sudan is now applying to join WTO, the applying HACCP system in food factories is so vital for both public health and food trade.
Design: - In this cross-sectional, descriptive and analytical study, 
Settings: - The study was done in all Khartoum State meat factories (nine factories) which are the only meat factories in Sudan.

Objectives: - this study was done to investigate and evaluate the nine meat processing factories and to reveal information about the preliminary accepted levels for applying the HACCP system.

Materials and Methods: - A standardized constructed checklist was developed and applied to all meat processing factories to assess the status of the HACCP pre-requisite programmes (PRPs) and other related activities that could contaminate or affect meat hygiene and safety for the subsequent application of HACCP. Infrastructure, personal hygiene, good manufacturing practices, food safety awareness and practices of the meat handlers were evaluated using the standardized checklist which was modified from the International HACCP audit checklist which was applied by the Quality Management of Vinca, LLC, for ISO 22000 in 2002.  
   Scoring system was employed in the checklist. In addition to the general evaluation, an intensive analysis was done for each factory individually as a case study (nine case studies were carried). The scoring system was used to distribute marks for each element of the PRPs according to the standard descriptive indicators. The final score of each meat factory was rated into three categories depending on the probability of identified hazards. Satisfactory - covered assessment scores of 75% or more. Acceptable - from 55% to 74% and Unsatisfactory for below 55% where HACCP system cannot applied. Satisfactory category was defined as class I, Acceptable as class II and Unsatisfactory as class III.
    A designed questionnaire was filled by 157 meat processing handlers, for evaluation of their gaps in good hygienic practices, skills and educational status in regards to meat hygiene and safety.

   Eighty-six samples of processed beef end product: Mortadella, Burger, Sausage, Kofta and Minced meat were aseptically collected and (transferred at about 4oC to the microbiology laboratory of faculty of Public and Environmental Health and analyzed for seven species of bacteria usually associated with processed meat, namely Escherichia coli, Staphylococcal aureus, Bacillus cereus, Listeria monocytogenes, Clostridium perfringens, Salmonella spp. and Shigella spp.
     The aerobic viable count was used to quantify the total contamination of meats. Conventional microbiological methods were used - culturing in general and selective media, followed by biochemical tests - for identification of isolates as stated by i.e. (Barrow and Feltham, 1993).
Chemical analysis for hazardous chemicals was conducted for 40 samples (one sample form each product from all of the nine factories) to determine only the levels of added sodium nitrite to the products - which was the only chemical used during processing. A British Standard method (1999) was used for determination of sodium nitrite levels in meat products.
   HACCP applying recommendations and Control Points (CP) of the suggested CCPs were detailed and clearly outlined for each meat factory in every case study.
 Results: Depending on the final scores of assessment results of the meat processing factories were: Factory  (1) scored 67.5%. Factory  (2) 78%. Factory (3) 57.9%. Factory (4) 61%. Factory (5) 58%. Factory (6) 57.6%. Factory (7) 45%. Factory (8) 51.9% and factory (9) scored 50.9%. 
    Class I; included only Factory  (2), Class II; included Factory  (1), Factory  (3), Factory  (4), Factory  (5) and Factory  (6) and class III; included Factory   (7), Factory   (8) and Factory   (9).

     Eleven of the major meat processing Critical Control Points (CCP) was found in all factories and suggestions for their controls were stated.
     Apart from Listeria monocytogenes, all other targeted bacterial species were isolated (100%) from all the types of the selected processed beef products. The bacterial (CFU/g) of the meat samples - total viable count - showed high and critical levels i.e. 11% of beef sausage, 16.7% of beef kofta, 22.2% minced meat and 27.8% of beef burger. These levels exceeded FAO acceptable levels of (2.5x105 CFU/g).

     Sodium nitrite was found to exceed the acceptable limit of (125 ppm) in 5% of the samples collected from Factory   4 and Factory   6. From the nine case study results, HACCP system was found applicable at Factory   1, 2, 3, 4, 5, 6, and cannot be applied in Factory   7, 8 and 9.

Conclusion: To provide a scientific approach to produce safe and wholesome processed beef in Khartoum State and in light of the above investigations and findings it has been found that HACCP system can be applied at six meat-processing factories out of nine (66.7%), but with critical adjustments. The main problem appeared from this study is that most of the risk factors are associated with the prerequisite programme of the HACCP system. Although that HACCP and related food safety management systems application theoretically appear  possible -  as  approved by the scoring system used - such application could not be effective in controlling food safety hazards from processed meat in Khartoum State without correct fulfilment of such perquisites. A situation needs the full commitment of the food control authorities in the State as such prerequisites are fundamental in food control legislations.
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