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1.	FOREWORD


In November 1997, the Nordic Joint Committee for Agricultural Research (NKJ) decided to establish a working group on food quality and safety. The terms of reference of the working group were to review ongoing research in the field of food quality and safety in the Nordic countries, propose areas specifically suited for Nordic collaboration, and propose suitable collaboration forms.





The following members were appointed:





Helga Næs,  Ph.D,  Matforsk, Dept. of Microbiology and Packaging, Norway  


Marie-Louise Danielsson-Tham, Ph.D, Swedish University of Agricultural Sciences, Dept. 


of Food Hygiene, Sweden


Birna Gudbjørnsdottir, B.Sc., Icelandic Fisheries Laboratories, R&D Division, Iceland


Raija Tahvonen, Ph.D, University of Turku, Dept. of Biochemistry and Food Chemistry, 


Finland


Henrik C. Wegener, Ph.D, Danish Veterinary Laboratory, Danish Zoonosis Centre, Denmark


Lennart Åberg, B.Sc., Nordic Joint Committee for Agricultural Research, Sweden 


(administrative secretary)





In addition, the working group engaged Dr. Edgar Brun, National Veterinary Institute, Norway , as scientific secretary. He has made a significant contribution to the report. The group started its work in July 1998 and has had four meetings. Research institutions and companies has contributed to the report by giving information about their research activities related to food safety. The work in the group has been stimulating and characterised by a strong atmosphere of consensus.





We are hereby  pleased to present the report with suggestions regarding projects of particular Nordic interest based on the overview of current research activities.








Ås, July 1999








Helga Næs


Chairman
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3.	BACKGROUND AND TASKS OF THE WORKING GROUP


The Nordic Joint Committee for Agricultural Research (NKJ) promotes and supports co-operation in agricultural research between national research councils in the five Nordic countries. The NKJ has decided to recognise some priorities in R & D in agricultural research. One of the current areas of priority is food quality and safety. Therefore in 1998, NKJ established a working group with the following terms of reference:


Give a concise review of ongoing research in the field of food quality and food safety in the Nordic countries 


Discuss and propose research areas that are specifically suited for Nordic collaboration


Discuss and make proposals concerning the most suitable forms of Nordic collaboration (projects, net works, workshops, conferences  etc.)





The terms of reference refer to research in food quality and food safety. The terms food quality and food safety are often linked together, but may relate to different aspects of food  consumption by humans. Food quality is a composite and wide ranging term including elements associated with sensoric, preparation (taste, sight etc) as well as health. Food safety is solely connected to (potential) human health risk. This interpretation opens up a vast area of research. 





To limit its task, the Group therefore decided to focus only on food safety.  The term food safety in its widest sense, implies that food should not pose a health risk to consumers. Furthermore the Group decided to focus on microbiological safety in the production chain from farm to table. This encompassing pathogenic bacteria, fungus,  parasites, viruses and genetically modified organisms. 





Each member of the Group has collected information about ongoing research activities in their respective countries. This was done by sending a letter to relevant research institutions and companies, with details of the Group’s task and asking for information about ongoing projects and ideas for future joint Nordic projects and activities. 





In making this report, the Group has aimed to extract the essence of each project, emphasising the research and food safety aspect of the projects and grouping them into a relevant category or categories. However, the amount of information provided by the different institutions, varied considerably, and this may have led to some projects being wrongly categorised, the aim of certain projects being misunderstood, or even to some projects simply being omitted.





Most projects are based on collaboration between two or more institutions. Where appropriate, one particular project may therefore be mentioned under more than one institution. The report may unintentionally have underestimated the work being done in some of the collaborating institutes and overemphasised the importance of others. The way the different projects are funded has not been included in the report.





A preliminary draft of the report including the survey of ongoing research activities and proposed future projects,  was sent to all participating institutions for comments and corrections. Their remarks have been included in the final report.





The information was collected from August to December 1998





4.	CONTRIBUTORS


The following is a list of the institutions involved in the projects described in this report, the numbers in brackets referring to the list of institutions in Appendix 1.


  


4.1	DENMARK


Royal Veterinary and Agricultural University  (KVL) (13)


Danish Veterinary and Food Administration  (VFD) (7)


Danish Meat Research Institute  (SFI) (6)


State Serum Institute  (SSI) (37)


Danish Veterinary Laboratory (SVS) (36)


Biotechnological Institute  (BI) (14)


Danish Institute for Fisheries Research  (DFF) (24)


Danish Toxicology Centre (DTC) (34)


Danish Technological Institute (DTI) (40)





4.2	FINLAND


University of Helsinki ( HY) (16)


University of Turku (TY) (26)


National Veterinary and Food Research Institute (EELA) (27)


National Public Health Institute (KTL) (30)


VTT Biotechnology and Food Research ( VTT) (32)





4.3	ICELAND


Environmental  Agency  of Iceland  (11)


Icelandic Fisheries Laboratories (IFL) (28)


University of Iceland  (29)


Institute for Experimental Pathology  (KELDUR) (38)





4.4	NORWAY 


Norwegian Meat Research Centre (Fagsenteret for kjøtt)(21)


Norwegian Institute of Fisheries and Aquaculture  (12)


National Institute of Public Health (Folkehelsa) (2)


Norwegian Food Research Institute (Matforsk) (8)


Norwegian University of Science and Technology (NTNU/SINTEF) (18)


Norwegian School of Veterinary Science (NVH) (1)


Rogaland Research (23)


National Veterinary Institute (VI) (19)


Agricultural University of Norway (NLH) (17)


Norwegian Dairy Association (TINE Norske meierier) (33)


Norwegian Food Control Authority (SNT) (41)


Institute of Fish Processing and Preservation Technology (Norconserv) (42)





4.5	SWEDEN


Arla Research and Development (Arla forskning och Utveckling AB) (22)


University of Gothenburg   (4)


Karolinska Institutet  (25)


Swedish Institute for Infectious Disease Control (SMI) (20)


Swedish Meats R&D (9)


National Food Administration (SLV) (3)


Swedish University of Agricultural Sciences (SLU) (5)


National Veterinary Institute  (SVA) (10)


Swedish Dairy Association (Svensk Mjölk) (15)


Lund University  (Lunds Universitet) (35)


Swedish Institute for Food and Biotechnology (SIK) (39)


�
5.	INTRODUCTION


Consumers are showing an increasing interest in food safety. This is reflected in the increased media and political attention being given to the issue. Questions connected to food safety seem to parallel new achievements in food producing technology, globalisation of food trade, and an increase in registered food-related diseases. 





A brief description of the situation in the different Nordic countries is given below: 





5.1	DENMARK


During the period 1980-99,  a steady increase in food borne infections has been observed in Denmark. This increase has primarily been linked to an increase in the occurrence of Salmonella in Danish broilers, layers, and pigs.





Since 1993, the authorities, government research institutes and the industry have worked closely together on food safety programmes. The programmes are co-financed by the government and the industry. The Ministry of Food, Agriculture and Fisheries has a policy of openness to consumers and the press. Information about food safety is communicated to the consumers, allowing them to make informed decisions about different products according to current knowledge on food safety. The objective is that food products must be safe and healthy.





The press plays an important role in the food safety debate, and the subject often makes headlines. In recent years, the press has demanded access to all available information concerning food safety, especially when zoonotic bacteria are detected in food products. The rationale is that consumers have the right to get all the available information, enabling them to make an informed choice of which products to buy.





When consumers are interviewed about food quality and food safety, the majority prefer products free from pesticides, pathogens, and antibiotic resistant micro-organisms which are  produced with consideration to animal welfare and the environment and which are of high quality. However, because of the large amount of information about food safety the consumers receive, it is sometimes hard for them to distinguish between what is important and what is not.





5.2	FINLAND


In the 90s the registered incidence of food borne infections has increased. One reason for this registered increase is the new reporting and surveillance system. Earlier the epidemics may have been underreported. 





Ordinary consumers are so far more worried about food additives, pesticides or genetically modified organisms (GMO) than about microbiological safety. This may be because the situation has been good for a long time. Consumer knowledge about food hygiene seems to be poorer nowadays than earlier. The Finnish Consumers’ Association has an ongoing  campaign;  “Safety of Foodstuffs” including information on novel foods, the use of antibiotics as medicine and food additives, bovine spongiform encephalopathy (BSE), and enterohaemorragic Escherichia coli (EHEC) and other microbes as well as advice on how to  prevent food poisoning.





The media have not been very active on the area of microbiological food safety. There have been some articles about Salmonella surveillance and about some of the bigger food poisoning epidemics. In September 1998, The Food Administration organised a theme day about food safety, which attracted some attention in the media. Before Christmas 1998, both the press and TV focused on Salmonella and Danish hams. In the spring of 1999, Listeria was addressed by the media due to contamination in three dairy plants resulting in three deaths.





The Ministry of Agriculture and Forestry published in September 1998 a strategy for Finland’s food production (vision, aims, quality goals and strategy). One aim in the area of safety,  is effective surveillance. Another aim is to decrease the use of antibiotics as medicines (by preventive health care) and as feed additives, a long-term aim being a ban on the use of antibiotics as feed additives in the whole EU-area. Also the Finnish Salmonella Surveillance Programme will continue, and other food- borne diseases will be controlled by good hygiene surveillance.





5.3	ICELAND


Food safety is dealt with within several forums in Iceland.  The safety inspection of primary agricultural production and fish production is co-ordinated by the chief veterinary officer and the Directorate of Fisheries, respectively.  The safety of foodstuffs available to the end consumer in Iceland is inspected by municipal food control authorities and co-ordinated by the Environmental and Food Agency, which is also responsible for import control.





The primary responsibility for food safety is within each food business. Before licensing each food business must have Sanitation Standard Operating Procedures and an HACCP-like system which covers all possible safety hazards.  





The debate on food safety, politically and in the mass media, has been increasing in the past years.  In 1995, the parliament passed new food legislation which clarified the responsibilities of official authorities and food businesses.  The EEA agreement also had a significant impact on food safety legislation.  Iceland has now adopted EU legislation on official food control, hygiene, labelling, food additives, pesticides, drinking water etc.





In recent years, an increased incidence of food borne diseases has been reported in Iceland.  In 1998 most outbreaks were traced to food which was prepared in catering establishments.  Campylobacter food infections are now the most common type of enteric infections in Iceland.  Until 1996, enteric infections caused by Salmonella were more common.  Numbers reported are only the top of the ice berg.





5.4	NORWAY


The Norwegian authorities have launched a campaign entitled; “The food has to be safe and experienced as safe”. The Parliamentary Bill no. 40 ,  1997  “Food Quality and Consumers Safety”, focuses on food safety due, to the acknowledgement an increasing incidence of food borne infections,  the emergence of new and more aggressive pathogens, increased international food trade and easier access to international markets , new products and processes (demanding less cold storage),  changes in food habits, and demands for extended durability and reduced contents of additives/ preservatives in food processing.


 


This development has contributed to a considerable interest to food safety issues among the general public. The consumer’s attitudes to food safety are, however, often based on insecurity, fear,  and particular convictions, coupled with a lack of knowledge in the field of microbiology , microbial toxins, viruses, prions,  additives, environmental toxins, resistance to antibiotics, hormones, genetically modified organisms or ingredients, and allergens. This situation encouraged the Ministry of Agriculture to launch «The Norwegian Food Safety Risk Communication Programme» in the spring of 1996. This programme has become an integrated part of government food policy, as communication is an important confidence builder between authorities and consumers. 


 


Instruments to limit the feeling of insecurity regarding food safety, are; legislation,  inspections,  monitoring and surveillance programmes,  labelling,  information, and education and research (generation of knowledge). The Norwegian Food Control Authority is thus now implementing nation-wide monitoring programmes for food control. Programmes are running for all major micro-organisms and prions. In general, Norway has a low occurrence of food-borne infections, a situation vividly discussed in connection with the controversial signing of new international trade agreements. As regards to  Salmonella infections in Norway, it seems  that most are in fact contracted abroad. The number of Campylobacter - infections is increasing, but still relatively low. Concerning prions, a series of measures have been taken to avert potential infection transfer from slaughter animals to humans.





The Ministry of Agriculture in Norway has established grants for research and administration in accordance with Parliamentary Bill no 40.





5.5	SWEDEN


The Swedish Government has no specific programme for food safety. The Government has appointed the National Food Adminstration to have the chief responsibility for food safety. The basis is constituted in the Food Act (Livsmedelslagen) and especially in the Sections 5,8 and 21;  Section 5:  "Food that is offered for sale may not be of such composition or quality in other respects that it can be assumed to be harmful to consume, a carrier of infection or otherwise unfit for human consumption.",  Section 8: "When food is handled precautions shall be taken to eliminate the risk of it being contaminated or rendered unfit for human consumption."  and  Section 21:  Persons who have, or can be assumed to have, a disease or infection, wound or other injury that can render food that they handle unfit for human


consumption may not be engaged in food handling."





The Swedish consumers are more worried about food additives, pesticides and genetically modified organisms than about pathogenic micro-organisms in food. Knowledge about food hygiene and food preparation are sometimes poor. The Swedish press seems to be more interested in writing about associated risks with foods than telling the reader how to avoid food becoming contaminated.





The Salmonella situation in Sweden is very good. During 1997 a total of 4332 Salmonella cases were reported of which  85 to 90 % were infected abroad. The Swedish Salmonella control started with a governmental control in 1961. The detection of Salmonella, irrespective of serotype, in animals, humans, feed and food of animal origin is compulsorily notifiable. Actions, including an investigation aiming at clarifying the source of infection, are always taken. Restrictions, including animal movements, are put on the farm. Restrictions are lifted when the infection has been eliminated. Feed contaminated with Salmonella is destroyed or treated to eliminate the contaminants. Food contaminated with Salmonella is destroyed.





However, a bigger problem is Campylobacter. During 1997, a total of 5505 Campylobacter cases were reported, of which 45 to 50 % were infected in Sweden. The sources of infection for most of the domestic cases of campylobacteriosis are unknown.





�
6.	SUMMARY 


6.1	SURVEY OF ONGOING NORDIC RESEARCH ACTIVITIES IN THE 	FIELD OF FOOD SAFETY


All research activities on specific bacteria are grouped and briefly summarised in Table 1 in order to give a concise overview of the different areas of ongoing research in the Nordic countries in 1998. The marks indicate that the activity specified in the left hand column in the Table is performed for the specific bacteria listed at the top.  





Table 1: Research activities on specific bacteria 





�
Aero-monas spp


�
Campy-lobacter spp.�
E.coli O157:H7�
Li-steria spp�
Salmo-nella spp�
Myco-bacter-ium spp�
Shi-


gella spp�
Staph. aureus


and


entero-cocci�
Spore-


forming bacteria�
Yersi-nia spp�
�
Epidemiological - / case-control�
�
x�
x�
x�
x�
�
�
�
�
�
�



Studies of patients�
�



x�



x�



x�



x�
�
�
�
�



x�
�
Socio – economic consequences �
�



x�
�
�



x�
�
�
�
�



x�
�



Detection methods�
�



x�



x�



x�



x�



x�



x�
�



x�



x�
�
Typing and characterisation methods�



x�



x�



x�



x�



x�



x�
�



x�



x�



x�
�
Prevalence in carcasses and food �
�



x�



x�



x�



x�
�
�



x�
�



x�
�
Prevalence in food animals �
�



x�



x�



x�



x�



x�
�



x�
�
x�
�
Prevalence in wild fauna and water�
�



x�



x�
�



x�
�
�
�
�
�
�



Microbial resistance�
�



x�
�



x�



x�
�
�



x�
�



x�
�
Risk factors and prevention at the processing level�
�
�



x�



x�



x�
�
�



x�



x�



x�
�
Mathematical modelling and predictive microbiology�
�



x�
�



x�



x�
�
�
�



x�
�
�
Risk factors and prevention at the farm level�
�



x�



x�
�



x�
�
�
�



x�
�
�



Studies of virulence genes�



x�
�



x�



x�



x�
�
�
�



x�
�
�



Growth studies �
�



x�



x�



x�
�
�
�
�



x�



x�
�















Research on parasites


case-control studies of Toxoplasma in pregnant women 


prevalence and case - control studies on Toxoplasma in sheep, pigs and cattle


rapid tests for detection of Cryptosporidium parvum in faeces and drinking water 


prevalence studies of C. parvum and Giardia in drinking water 


optic system for detection of Anisakis in fish fillets  





Research on viruses


establishing methods and enhancing competence 


detection of viruses in food (shell fish) 


detection of viruses in water 





Research on yeasts and moulds


risk factors and preventive measures in cheese production 


mycotoxins in cereals and cereal products 


gene-technological methods for detection of mycotoxins (PCR, electronic nose)


intake of mycotoxins through food and evaluation of health effects on consumers 








6.2	FUTURE RESEARCH ACTIVITIES ON FOOD SAFETY


6.2.1	General considerations


The main task for the Group has been to make suggestions regarding future joint Nordic research in the area of food safety. The criteria applied were based on the general criteria for Nordic co-operation used by NKJ:


activities which would otherwise be handled on a national level but for which 


sustained positive effects can be achieved through joint Nordic solutions


-	activities which manifest and develop Nordic independence


-	activities which increase Nordic competence and competitive strength





Furthermore, projects specifically suitable for collaboration within the Nordic countries must be related to characteristics of the (individual) Nordic countries, support increased activity in fields where there is lack of relevant knowledge, or generate competence of common Nordic interest. 





The EU´s research programme has become a very important factor in agricultural research within the Nordic countries and the Group regards the 5th Framework programme as important guidelines for future research. In December 1999  the 5th Framework Programme for  1998 - 2002 was launched.  Among the four thematic programmes Theme 1 ”Quality of Life and Management of Living Resources” is the one of most interest to the NKJ.





The Work Programme, adopted in February 1999 , includes the following areas that  are in line with much of what is suggested in this report:





Key action 1. Food, nutrition and health


This key action lays stress upon a need to better understand consumer requirements and to provide a healthy, safe and high quality food supply   





One of the objectives is to assure food safety by anticipating risks, tracing the sources  of  contaminants throughout the complete food chain and quantifying risk factors. This includes optimised methods for detecting undesirable components and for enabling the traceability of materials throughout the food chain and new quantitative methodologies to assess risk.


 


Key action 2.  Control of infectious diseases


This key action aims at accelerating the progress of research on infectious diseases by  targeting obstacles in the research and development process. 





One of the objectives is strategies for treatment and prevention including:                           


-  	standardised and validated criteria for resistance monitoring                                               


-  	improved understanding of the biological and epidemiological basis for controlling 


   	antimicrobial resistance                                                                                                          


-	new targets for anti- infective intervention and strategies for novel immune 


interventions                                                                                                              


-  	strategies for the optimal use of anti-infective agents                                                              


-  	new diagnostic test systems                                                                                                    


- 	new risk assessment methods 





Several of the proposed future research activities made by the Group, are in accordance with both the EU 5th framework and suggestions in the report “Microbiological Risk Assessment” made by the Nordic Working Group on Food Microbiology and Risk Assessment, 1998. 








6.2.2	Proposed future research activities on food safety recommended for 


Nordic co-operation


Of the different projects discussed in Chapter 8, the following were given priority by the working group:








Comparative studies to generate knowledge based on differences between 


        countries


The situation with regard to incidence and pattern of food borne disease in humans differs among the different Nordic countries. Furthermore, there are many differences but also many similarities in the food production systems among the different countries at all stages from farm to table. Differences may be based on differences in tradition, geography, legislation or other factors. Differences in disease incidences and in production systems form a logical foundation for comparative studies investigating the causes and effects of the factors investigated. Thus, through carefully planned and co-ordinated projects, differences and similarities among the Nordic countries can be used to answer some of the questions about food safety that can not easily be investigated when studying the problems solely within a single country.


 


Comparative studies to generate knowledge based on differences between countries, for example:


Associations between bacterial resistance towards antibiotics and disinfectants; relative to different patterns of use of antimicrobials and disinfectants


Risk factors for food borne infections in relation to food consumption patterns, consumer habits, etc.


Risk factors for pathogenic micro-organisms in food animals and food products, for instance in relation to different types of primary production systems, food processing practices, etc. In order to compare data from different laboratories, standardisation is also needed at this level


A Nordic information bank on pathogens and resistance patterns. A data-base could also include a list of the analyses performed at the different laboratories in Scandinavia











6.2.2.2	Harmonisation of isolation methods and typing techniques


Typing and characterisation of bacteria are important tools in epidemiological investigations of outbreaks and sporadic cases of food-borne diseases, as well as in the establishment of the  principal routes of infection from food to humans. However, in the area of bacteriological typing several methods have been described and are in use. There is a broad heterogeneity in the procedures, in the results and in the nomenclature, and it is difficult to compare data  between laboratories. Therefore, there is a need to standardize various typing methods and their nomenclature, to define and choose  the best method according to the problem studied and also to select and provide reference strains, so that the laboratory is able to check its intra-laboratory repeatability. Such a harmonisation will facilitate the comparison of typing results with strains earlier isolated from other human cases, and from animals, as well as with the  characteristics of foreign epidemic strains. A goal is to establish  fingerprints of clonal types of different bacteria. Based on the fingerprint pattern, the organism can be identified  and compared with others in a database. Therefore there is a need for computer aided evaluation. Using harmonised methods, a data-base could, with advantage, be completed with antibiotic resistance patterns for certain epidemic and epizootic bacteria. This, in addition to the well established routines for registration of antibiotic consumption in animal husbandry in the Nordic countries, could be a very useful tool in further research to clarify and minimise the risk of food being a vehicle for the transfer of antibiotic resistance to humans. It could moreover, as pointed out by NKJ’s Group on Animal Health, Welfare and Ethics, become a very useful epidemiological tool.








6.2.2.3 Food and water borne viruses


In spite of inadequate documentation, it is well recognised that viruses are important causes of food and water-borne diseases. The lack of documentation in the Nordic countries is a result of insufficient focus on research on viruses in food and the food processing industry, regarding sampling, detection methods, characterisation and epidemiology aspects. 





However, a few Nordic groups are working on these aspects of viruses, and  increasingly documenting that viral outbreaks may be associated with food (eg. frozen imported berries) and water. Their research is revealing an area of great human concern, and shows that attention must be greater focused on the development of methods and generation of competence to further increase activity in this research area and generate knowledge for surveillance programs. This lack of competence and knowledge is common to all the Nordic countries making this field suitable for different forms of Nordic collaboration. 








6.2.2.4  Minimally processed food


Minimal processing technologies cover modern food processing techniques that meet the demands of the consumers for convenience and fresh-like quality. The foods are characterized by low saltcontent, low or no nitrite additive, increased water activity, combination of different foods in the same product, new packaging methods and long shelf life. The shelf life of the product is enhanced by packing under vacuum or in modified atmosphere and storage at refrigeration temperatures. This combination creates environments unfavourable to normal, aerobic, food spoilage organisms. 





When deciding the "best before" date manufacturers producing these foods normally only consider the sensory quality of the food. The use of extended shelf lives, however, raises the possibility that pathogenic bacteria, which can grow at chill temperatures, will have ample opportunity to render a food unsafe before it is spoiled. As the normal spoilage organisms are unable to grow effectively some pathogenic bacteria and spores can survive and grow without competition. 





There is, therefore, a need for more specific barriers in addition to temperature to prevent such growth and potential toxin production. Furthermore, food producers need to better understand the safety margins of products when new technologies replace old ones. This includes process optimisation for inactivation of micro-organisms as well as designing hurdles such as pH, saltcontent, sugarcontent and possibly anti-microbial components for inhibition of growth.





Minimally processed foods are increasingly used for catering in hospitals, old-age homes and nursery schools in all Nordic countries and it is important to develop products that taste good, retains their nutritional value and which are micro-biologically safe.











6.2.2.5 Facilities for the production of  food with added pathogenic micro-organisms


Several pathogenic micro-organisms can survive industrial processes and can grow and also produce toxins, under various storage conditions. Furthermore, some pathogens can cause illness when only a few cells are ingested. There is a need for more research regarding these aspects, especially in relation to the increasing amount of low processed food on the market. The best way to do such research is to experimentally add pathogenic micro-organisms to food and test the effect of  different processing methods and storage conditions. However, to do this, there is a need for processing facilities (pilot plant) where experiments with pathogenic micro-organisms can be performed without any risk for people or the environment. Such a facility will be of great value for future inter-Nordic collaboration. An ongoing project is already surveying the need which institutes and the food industry have for such a facility. 





�
7.	ONGOING RESEARCH ACTIVITIES ON FOOD SAFETY


The following is a concentrate of the projects received. The first number in the brackets refers to the institution and the second to the actual project given in Appendix 1.





7.1	SPECIFIC BACTERIA


7.1.1	Aeromonas spp.


Osmoregulation of the production of enterotoxin from Aeromonas spp is being studied. The project aims to find factors (osmolarity, atmospheric conditions, pH, temperature) that may influence the transcription of the haemolytic and cytotoxic enterotoxin from Aeromonas spp and map the promoter structures in different strains (1 -1). Taxonomy, pathogenicity  and significance of Aeromonas for infection of human and marine animals are also being studied (16-8, 29-3).





7.1.2	Campylobacter spp.


A case-control study is being performed for identification and evaluation of risk factors for the human population in Norway being infected by Campylobacter jejuni and Campylobacter coli,  clinical symptoms, carrier status and prevention.  Included is a calculation of  social consequences regarding the health system and the economy (medical examinations, loss of working hours, antibiotic treatments , hospitalisations)(2-1).  Comparative epidemiological studies are carried out in Denmark, elucidating causes for an increasing incidence of human campylobacteriosis and the risk for contracting Campylobacter - infection through food, water and contact with animals (36-7, 37-4, 7-18, 7-19).  





In Sweden a registration of  risk food is being conducted using PCR for direct detection of Campylobacter in food and validation of growing techniques (3-1). The question as to whether viable but non-culturable forms of Campylobacter play a roll in the epidemiology of campylobacter infections, is being addressed by improved growing techniques and PCR for detection of Campyloacter in extra-animal reservoirs (36-9). Further, an epidemiological study of Campylobacter, looking into the possibility of prophylactic immunisation (vaccine) is being carried out (4-1). 





In Norway, an epidemiological study of Campylobacter infection in chicken is aiming to calculate the prevalence of Campylobacter in chicken farms and establish preventive guidelines by evaluating hygiene and management parameters. Samples are taken from chickens at slaughtering. Water supply to the farms will be examined for indicator bacteria and Campylobacter  (1-2, 2-2). A comparative study is being performed in Sweden aiming to give the consumers the possibility to buy raw chicken that is not contaminated by Campylobacter. The project will generate knowledge about Campylobacter in chicken farms and about potential sources of infection (5-1). A European project is focusing on Campylobacter in farming, slaughtering and marketing of poultry and eggs (29-1). A prevalence study for Campylobacter has been initiated in Denmark  where chicken, calves and swine are sampled. Also water will be examined as a potential reservoir for Campylobacter (36-15). 





Several projects addresses methodology for the detection, characterisation and quantification   of Campylobacter  which may improve studies on different epidemiological aspects of Campylobacter infections and accordingly food safety (5-2, 2-3, 2-12, 3-1, 7-1, 7-13, 8-7, 20-3, 35 -1, 36-3, 36-5, 36-12, 36-14, 36-16, 37-5, 37-6, 37-7, 37-8). 





Molecular methods are also being developed for detecting Campylobacter in water.  The aim is to improve the control and quality of Norwegian drinking water resources (2-3).  





The survival of Campylobacter in chicken products is being tested, comparing packing in normal and modified atmosphere (1-3). Similarly the prevalence of Campylobacter is being examined in carcasses just after slaughtering, after 2 days of cold storage and in meat after ripening by hook hanging or in vacuum (6-1).   Point prevalence, and changes in prevalence due to time for thermophilic Campylobacter are being investigated in food from retail outlets, to enable the initiation of preventive measures and evaluation of human exposure (7-2).





Studies on various animal reservoirs for potential transmission of infectious Campylobacter to humans are being performed, and methods for identification and typing are being developed (16-9, 36-13).  A Danish study is being performed to compare the colonisation abilities of Campylobacter spp. in man and poultry in relation to feed/feeding and microbial exposure (36- 22).





7.1.3	Escherichia coli


Optimising detection methods for faecal Escherichia coli O157:H7 (EHEC/VTEC ) is being worked on to calculate prevalence in Norwegian livestock (cattle, swine, pigs) and identify risk factors for the presence of shigatoxin genes in E. coli. Further, there is an investigation on risk factors for contaminating food, and a study on how environmental factors influence growth and survival of E. coli O157:H7 in food products. An aim is to establish risk analysis to be used in minimising the existence and spread of verotoxin-producing microbes from livestock to food products  (1-4, 1-5, 8-1). An EU- study is examining the prevalence of verotoxin-producing E. coli O157:H7 in cattle, pigs and food products and characterising biochemical properties of the toxin (8-2, 9-1). In Swedish studies similar aspects are being studied in addition to an evaluation of the effect of sanitation.  Human clinical aspects are compared to human isolates and their virulence factors ( 9-2).  





The prevalence of E. coli O157 in Danish cattle is being studied by comparing and optimising serological tests on blood and milk samples (36-17, 36-19). The influence of feeding practices  on the occurrence of E. coli O157  and the total number of E. coli in faeces in livestock is being evaluated, and how a change in feeding regimes may be an intervention factor for limiting the presence of E. coli O157 (36-18, 36-20). 





Epidemiology, prevalence and potential human virulence of shigatoxin-producing E. coli (non-O157) of cattle and sheep are being studied in a Finnish project. Immunodetection methods are being improved and the immune responses to shigatoxin in exposed human populations are being investigated (27-3, 30-3). A “ready to go” - PCR is tried out for E. coli O157:H7 (36-5).





A study of the occurrence of EHEC in wild populations as potential reservoirs and vectors,  is being performed, together with an epidemiological 2 -year follow up -study on EHEC- positive farms and molecular studies of EHEC and VTEC (verotoxin-producing E. coli). Experimental infection of cattle is included (10-1, 10-2, 10-3,10-4). Further characterisation of isolates producing different kinds of toxins is being performed in projects (37-10, 37-11).





Icelandic studies examine the prevalence of E. coli O157 in beef produced on Iceland using rapid methods (immunomagnetic separation) for detection  (11-1, 29-2). The occurrence of E. coli O157 and other pathogens is being studied in cheese and other products made from unpasteurised milk (41-4, 19-8). 





The prevalence of E. coli O157 in cattle carcasses is being examined, and their potential spread to the abattoir environment and to cut meat. Evaluation of skinning techniques is of interest as is the development of a simulation model for survival of E. coli in an abattoir under different environmental conditions (6-2, 19-9). A more general prevalence study is also being performed in Denmark (37-9).





Diagnostics and  epidemiology of EHEC from a consumer aspect is being studied  in (4-2). By means of a Nordic interview based case - control study ,  risk factors for human infections by E. coli O157 are being investigated (36-21). Two projects are examining the prevalence of E. coli O157 in Danish and foreign food products, aiming also pheno - and genotyping characterisation, to determine if all E. coli O157 isolated from animals and food must be regarded as pathogenic (7-20, 7-21). 





7.1.4	Listeria spp


A  co-ordinated case-control study on listeriosis is being performed in the Nordic countries. Patients are interviewed to identify risk food and to evaluate their importance as a source of human infection by Listeria monocytogenes (2-4, 20-4, 37-3).  





A Swedish project is aiming to reduce the number of patients with listeriosis in Sweden by identifying sources and dissemination routes of L. monocytogenes (5-10). The causes for a dramatic increase in human listeriosis in Värmland /Dalerna are being examined and sources and routes for infection by L. monocytogenes are identified through traditional culture methods, sero-typing, phage-typing and different molecular techniques (5-3). 





With reference to an actual case of food borne infection, Chinese cabbage from different producing countries are being examined as a potential source of L. monocytogenes infection in human. (5-6). The virulence of L. monocytogenes is examined by looking at the internalin genes (inlA/inlB) to see if certain inlA- and inlB-gen  sequences are correlated with their  ability to cause disease, and with their survival in the food production chain (5-4). A parallel survival study is performed in dairy plants (5-5, 22-2).  DNA- based methods for detection and typing of L. monocytogenes and its epidemiology and pathogencity in the food processing environments, are being studied (16-4, 26-2, 30-4, 31-1, 32-1, 8-14, 28-2, 39-2).  Different methods of typing Listeria are being tried out in a WHO-project (37-12). 





One study is focusing on the possibility that patients with listeriosis may have a superinfection of many different clonal types of L. monocytogenes. If this is the case, this may imply a critical evaluation of sampling procedures in clinical microbiological laboratories  (5-7).  In Sweden it has been shown that in recent years, there has been a change in serogroups among clinical isolates of L. monocytogenes.  A project is running to look into the causes of this change (5-8).





A methodological study is being performed to evaluate the gene structures coding for different teichoacid structures as an alternative to serotyping and phage-typing of L. monocytogenes  (5-9).





Studies of the occurrence of L. monocytogenes in cold-smoked fish products, in products from the shrimp and meat industry, in processing plants and in ready to eat-food,  using different methods (fingerprinting, ribotyping and RAPD -typing) are being performed. The projects are aiming to identify sources of contamination, and disseminaion routes,  and to establish prevention guidelines in processing plants (28-1, 28-2, 11-2, 8-14, 39-2, 1-14). A study on prevalence in live sheep is also being performed (38-1). Epidemiological markers for identifying contamination sources, variation in the virulence gene actA, definition of critical hazard control points and the market’s reaction to Listeria-positive fish products, will be evaluated (1-6, 2-5, 12-1, 24-1). In one of these projects, the genetic character of different strains isolated from the environment, raw material, process lines and food products are compared using RAPD-analysis (12-1).  In most of the projects described,  the development and improvement of methods for detection, characterisation  and quantification are vital elements. 





Projects exist aimed at developing practices to prevent Listeria from contaminating and multiplying in heat treated sliced meat products (6-11, 8-6, 8-4). The occurrence of L. monocytogenes and other pathogens is being studied in cheese and other products made from unpasteurised milk (41-4). 





A basic project is studying stress responses of L. monocytogenes in meat and in vitro (13-1).





A monoclonal test kit for detection of living cells of L .monocytogenes is being developed  (7-3).





7.1.5	Mycobacterium spp


Krohn’s disease may be connected with mycobacterium infections. A PCR technique is being tried out to detect Mycobacterium paratuberculosis in pasteurised and non- pasteurised milk  (36-10).


 


7.1.6	Salmonella spp.


A prospective case - control study is being performed on patients infected with Salmonella in Norway. Identification and evaluation of risk factors are parts of the study with special emphasis on food, including imported food . The results will specifically be used to support governmental decisions on international trade policies (2-6). In similar epidemiological studies in Denmark,  sporadic and endemic human Salmonella Enteritidis infections are being investigated and surveillance and registration of serious cases of Salmonella Typhimurium infection is being carried out (37-13, 37-14, 37-15, 37-16).





Wild birds are being investigated as potential sources of human infection with Salmonella. A study is particularly aimed at birds living close to drinking water resources, food and fodder plants, and farms. An epidemiological approach using microbial markers is being used to reveal routes of infection (2-7).





The frequency by which the throats of pigs are contaminated by Salmonella during transportation and stalling with other pigs is being investigated to possibly eliminate this source of cross- contamination should it indeed be a problem (6-4). Colonisation, patogenesis and the spreading ability of multiresistant Salmonella DT104 is being studied (36-4). The Clean-Tech disinfecting system is being evaluated as a means of sanitation after outbreaks of Salmonella DT104 and possibly other bacteria (14-1). Serological detection methods are being develop for surveillance of Salmonella in pigs (36-14).





Projects are evaluating different typing techniques to improve epidemiological studies on food borne diseases (, 20-2, 36-6, 36-14).  Gene typing using PCR/DGGE,  PCR/TTGE  and multiselection electrophoresis is being used ( 7-4, 2-8). One PCR-based detection system has been patented  (14-2).   





An improved  PCR - technique is being used as a method to see if a simple gene copy from Salmonella may be active or not (14-3). Developing sensitive methods for detection and quantification based on quantitative PCR (Taqman PCR) is being carried out (8-7, 35-1) and  immunomagnetic separation is being used as a rapid method for detection of Salmonella  (29-2).  Molecular methods are also being developed for detecting Salmonella in water (2-3). The aim of  this latter project is to improve the control and quality of Norwegian drinking water resources.





To reduce the prevalence of Salmonella in live chickens and poultry products in Denmark and to improve the economic benefits of food production, characterisation of Salmonella, diagnostic methods, different epidemiology aspects and economic studies are being performed (36-5). A European collaborative project is also focusing on Salmonella in the farming, slaughtering and marketing of poultry and eggs (29-1).





The value of natural immunity as a prevention factor in food-borne infections by Salmonella Typhimurium SL 1344 is being studied in MHC-inbred chickens (7-5).





Typing of Salmonella isolates from humans and animals is vital for the evaluation of control programmes and risk assessment of Salmonella infections. Molecular genetic tools are being developed for typing infectious agents that are endemic in Finnish food producing animals and which are of concern to humans (27-1, 30-1). Prevalence, future change in prevalence, and the distribution of Salmonella in food, are being studied in projects (7-6, 29-1). 





The occurrence of Salmonella spp and other pathogens is being studied in cheese and other products made from unpasteurised milk (41-4). 





The prevalence of Salmonella Diarizonae is being investigated in sheep. The ability of the bacteria to grow in meat and meat products, preventive measures at the farm level and in the meat industry, and the possible impact on humans are being evaluated (1-7, 2-13, 21-3).





7.1.7	Shigella spp.


PCR technique is being established for the detection of Shigella in food (3-2).





7.1.8	Spore- forming bacteria 


Two projects in Sweden deal with describing infection routes and preventive measures at the farm level to improve milk quality from farms in order to fulfil demands from the dairy industry regarding Bacillus cereus spores in farm milk (15-1). In another project, molecular biological methods are being used to evaluate dissemination routes for Bacillus cereus, and also some non-sporulating bacteria  e.g. Pseudomonas, Aeromonas and Enterobacterieace,  in the process lines in the dairy industry, to prevent contamination of consumer milk (15-2). 





Growth and survival of  B. cereus in milk and dairy products is being studied in project (8-3)   


Characterisation of toxin-producing B. cereus isolated from cases of food poisoning may indicate where or when the bacteria enter the food processing line. This may initiate the  development of a rapid test system to detect the presence of toxins from B. cereus during food processing (16-1). A similar study is using PCR technique to detect enterotoxin in milk products and remove spores from dairy plants/dairy products (1-9). 





Cloning and sequensing of the B. cereus enterotoxin nhe is being done to study the mechanisms of nhe,  regulate the production of enterotoxin and to implant nhe in Bacillus subtilis (1-8). 





The risk of toxin production by Clostridium botulinum during the production of cold ready-to-eat food is being studied and an evaluation of methods preventing growth and toxin- production by spore-producers in food in cold storage is being performed (9-3). Other projects are aiming at controlling contamination by pathogens and spoilage bacteria during the production process by studying growth and heat sensibility of different strains of B. cereus and E. coli in the production equipment, mechanisms for development of psychotrophic B. cereus, transmission and mobilisation of the virulence genes in Clostridium perfringens and E. coli and the importance of appendages for the adhesion of spores of B. cereus to surfaces of the processing equipment (1-10, 1-11 17-1, 18-1). DNA- based methods for detection and typing of non -proteolytic Cl. botulinum and Cl. perfringens  and their epidemiology and pathogencity in the food processing environments are also being studied (16-4). A risk evaluation of spore forming bacteria in canned food is being performed (42-3).  





7.1.9	Yersinia spp. 


Different  projects are studying the prevalence of Yersinia enterocolitica in pork and in live pigs. A PCR technique is being developed and evaluated. Infection routes for Y. enterocolitica O:3 during slaughtering and cutting are investigated, and a documentation system for food safety regarding growth of Y. enterocolitica O:3 in heated and not-heated meat products is being established (19-1, 9-4, 6-5, 6-6). One project is tracing Y. enterocolitica isolated from human patients to food products connected to infection (3-3).  DNA- based methods for detection and typing of non -proteolytic Y. enterocolitica and their epidemiology and pathogencity in the food processing environments are being studied (16-4). A monoclonal antibody against Y. enterocolitica O:9 has been produced and characterised (36-5).





Molecular methods are being developed for detecting Yersinia in water. The aim is to improve the control and quality of Norwegian drinking water resources (2-3). PCR techniques are under development for detection in food matrices of pathogens in general and Yersinia specifically (35-1, 3-4, 3-5). Serological detection methods are being developed for surveillance of Yersinia  in pigs (36-14).





7.2	PARASITES


A case-control study is being performed using antibody screening to detect women infected by Toxoplasma during pregnancy. The project is aiming to detect risk factors for Toxoplasma infection in order to improve public health information (2-9)  Another case-control study is investigating the prevalence of  Toxoplasma in sheep, slaughter pigs and cattle. This study is also aiming to detect risk factors connected to hygiene and management procedures, so as to be able to prevent contamination of Toxoplasma in meat products (2-10). The prevalence of Toxoplasma gondii in Swedish slaughter pigs is being investigated (5-11). Test systems are being developed for rapid detection of Cryptosporidium parvum in faeces and drinking water. The prevalences of Cryptosporidium and Giardia in Norwegian drinking water resources are being investigated (5-12, 1-12, 41-2).  An optic instrument is being developed to detect Anisakis in fish muscle during filleting to increase efficiency and improve quality assurance in the land-based fishing industry (12-2). Another methodological project is the development of a detection and quantification technique for red and brown mite in salted fish (12-3).





Characterisation of interspecific geno - and phenotype differences of Trichinella genus is being performed. Nested PCR will be developed and specific recombinant proteins will be expressed to study host - parasite interaction  of Trichinella spp. and develop immunodiagnostic methods. The tools will be used in epidemiological and ecological studies on domestic and sylvatic cycles of trichinellosis in Finland (16-5). 





7.3	VIRUSES 


Projects regarding viruses in water and food are being carried out both in Finland and Norway. In Finland the projects are aiming to develop methods for detection and monitoring of viruses in water- borne epidemics and their inactivation in sewage. Sample handling of different foodstuffs for PCR is also being addressed. (20-1, 16-6). A European network to help track down infections of caliciviruses is initiated (16-7).    





Competence is established in Norway for the implementation of international guidelines using bacteriophages in the surveillance of contaminated water and food. The project aims to detect bacteriophages according to ISO-standards, efficiently concentrate virus from different sized samples, and establish techniques for detection of human calici virus, hepatit -A, astrovirus, rotavirus, enterovirus, and adenovirus, in water and different food products (1-13). 


A final report is available on the detection of virus in shell fish (13-2).


7.4	YEASTS AND MOULDS


Projects using fingerprint techniques are aiming to reveal infection routes for fungi in the production of cheese, evaluate critical control points and suggest preventive measurements (19-2, 1-20, 14-4). Generation of knowledge and the characterisation of potential mycotoxin producers in Norwegian feed and food are being investigated to evaluate the risk for contamination and the hygienic quality in relation to the presence of different Fusarium sp and other bioactive components. The project also wants to look at the importance of Alternaria as a mycotoxin producer (19-3).





An electronic nose is being developed for detection of mould and yeast in grain (5-13). PCR-techniques are used for quantifying Penicillium spp and detecting mycotoxin genes in grain (5-14,5-15). UV-light is being used to inactivate moulds on bread (40-1). An immunologically based kit is being developed for detection of ochratoxin in swine kidneys (14-5).





A major project has been established in Sweden with the overriding goal to prevent health risks caused by mycotoxins. The project aims to reveal the contents of aphlatoxin, ochratoxin A, certain trichotecenes and patulin in food and raw materials on the Swedish market. The intake of these toxins by humans will be estimated on the basis of consumption data and laboratory results. The concentration of ochratoxin A in human blood will be investigated. An evaluation will be performed on the health risk run by intake of mycotoxins and these results will be used to suggest new guidelines for maximum intake and/or establish surveillance programmes. Ergosterol will be evaluated as a quality indicator of grain and as a marker for the presence of mycotoxins (3-6).





To increase durability and reduce mould production in fresh fruits and vegetables, storage facilities and storage climatic conditions are being investigated (17-6).





7.5	BIOPRESERVATION


Several projects are aimed at finding methods to inhibit growth of  L. monocytogenes in different kinds of food. Potential use of the product’s natural flora is being investigated  in heated, sliced meat (8-6). Protective culture of Lactobacillus is being tried out in smoked salmon. Lactobacillus as a protective culture is also being investigated as an inhibitory factor against S. aureus and E. coli O157 in food, supplemented directly to food  while processing, just before package or as a spray to be used on processing equipment and in the processing facilities (21-1, 8-6, 28-1, 8-4). General studies investigating antimicrobial peptides produced from Lactobacillus, the use of starter cultures and protective cultures as producers of  antimicrobial peptides, and the influence of bacteriophages in Lactobacillus on starter/protective cultures, are being performed (17-4).





The inhibitory effects of Lactobacillus strains and other biological factors on mould and fungi are being investigated, the aim being to find an effective biological preservative for grain and fruit and to perform a biochemical and molecular genetic characterisation of the effect mechanisms (5-16, 5-17). This aspect is also being focused upon with respect to Lactobacillus isolated from newly produced Danbo-cheese and its ability to inhibit L. monocytogenes contamination on the surface of the cheese (13-5). A mixed culture is being developed to be used as a surface preservative on dried meat products (40-2). Another project on biopreservation in food is focused on controlling the presence and development of spore- forming bacteria (17-2).





Some well characterised bacteriocins are being evaluated for their practical use as an inhibitor of L. monocytogenes in fish products (8-5, 1-14). 





One project is aiming to develop new methods and strategies to identify, quantify and control pathogens and spoilage micro-organisms, describe sensoric deterioration and develop product-specific package systems to increase food safety and maintain sensoric quality (8-7).





Projects focusing on nisin include addition of nisin producers to increase the quality and safety of fish products (eg. inhibition of Listeria and Cl. botulinum), and investigation of possible improvements of food quality and safety using new combinations of nisin together with other biopreservatives (16-2, 22-1, 26-1). These aspects are specifically studied to see if it is possible to achieve increased product safety in meat and fish-products (cold-smoked salmon) regarding L. monocytogenes (6-7, 24-2, 28-1). 





The mechanisms that enable nisin producers to resist nisin themselves (nisin immunity) are being investigated, as this immunity may be transferable to starter cultures (16-3). The ability of propionic acid bacteria to produce bacteriocins, both in general and in different dairy products, is being investigated (17-3, 22-3). One project aims to optimise fermentation methods for bacteriocin production and purification procedures. The project will investigate the distribution, inactivation and stability of bacteriocins in meat, and study their interaction with Listeria at the cell level. Special attention is paid to the possibility that strains of L. monocytogenes resistent to bacteriocins may survive and proliferate in biopreserved meat products and be a potential health hazard (13-3).





Growth of L. monocytogenes and  E. coli O157:H7 in heat treated products low in bacteria is being evaluated, as well as the possible growth inhibition effect of adding a controlled normal flora (6-8). Antimicrobial properties of Lactobacillus sake against L. monocytogenes are being evaluated (7-7).





To exploit natural defence mechanisms in plants for biopresevation purposes, a plant extract inhibiting the growth of fungus and mould has been purified and its active components identified (14-6). 





Different institutions from each of the Nordic countries are participating in a  Nordic network on bacteriocins  (NORDBACTNET), established 01.01.99 (34-1, 22-4, 28-3, 32-2, 33-1, 8-17).





7.6	RESISTANCE TO ANTIBIOTICS AND DISINFECTANTS 


DANMAP is a research and surveillance programme in Denmark for resistance to antibiotics used as growth promoters and/or therapeutics,  in different animal-pathogenic bacteria, zoonotic bacteria, and indicator bacteria, from imported and Danish-produced food. Transmission of the gene satA, coding for resistance to virginamycin, between isogenic strains of Enterococcus faecium is being studied in an animal model (36-1, 36-2, 37-1,37-2, 7-8, 7-9). 





A European surveillance system on antibiotic resistance is described in project (37-18) and in Norway a plan to counteract the development and spread of antibiotic resistance has been launched (2-14). 





Surveillance and gene transmission studies are being performed in Norway and Sweden (17- 5, 10-5). In Norway, prevalence of antibiotic resistance in faecal indicators and pathogens is being investigated in food of both vegetable and animal origin. Potential health risks are being evaluated. VRE (vancomycin resistant enterococcus) infections in the chicken industry and studies of resistance genes and mobility are included (1-15,  19-4, 19-5, 41-1). Typing of vancomycin resistant and vancomycin sensitive bacteria is also being performed (37-17).  





Occurrence of genes coding for antibiotic resistance in drinking water and sewage is another aspect being investigated (2,3, 2-11). Bacteria resistant to antibiotics may easily be transported by faeces or effluents from farms to the environment from where transmission of resistant genes to humans and other animals may occur. In co-operation with DANMAP, a surveillance of resistance profiles in relevant indicators may give indications of this spread and the persistence of this resistance (36-8, 36 -11).





The use of starter cultures is being investigated regarding their potential for spreading antibiotic resistance genes to human pathogens. Specially focus is being put on bacteria used in starter cultures in the dairy industry (19-5, 23-1, 23-2).  





A project on the prevalence of antibiotic resistance in L.  monocytogenes isolated from food and the production environment is being carried out in Norway (19-5,1-19). In a Danish project, the ability of bactericin-resistant L.  monocytogenes to emerge, survive and proliferate in biopreserved meat, is being studied (13-4, 6-12). Drug resistance in Salmonella is being studied in Finland (27-2, 30-2). A Danish project is studying antibiotic resistance in Salmonella  and E. coli, especially S. Typhimurium DT 104, and its introduction into and dissemination, prevalence of multiresistance, intestinal colonising ability, and prevalence connected to management, in pig farms. 





Studies of resistance to disinfectants (quaternary ammonium compounds) in staphylococci, pseudomonads, coliforms and lactic acid bacteria isolated from food and food processing equipment are ongoing (8-9).





Multiresistance to antibiotics is well known. Possible interplay between resistance to antibiotics and disinfectants is a question focused upon in several projects. Focus is placed on 


mechanisms behind bacterial resistance to disinfectants, prevalence in bacteria isolated from food and food industry (E.coli, Pseudomonas, Staphylococcus), revealing genetic markers and the presence of cross resistance, mechanisms behind  any cross-resistance, and the importance of selective pressure for triggering development of resistance to disinfectants. In a Nordic project cleaning methods and disinfectants for use in the dairy industry are being evaluated (1-16, 8-8, 8-9, 8-10, 39-1). In a Swedish project a method has been established for studying resistance to disinfectants and evaluating the effect of three to six disinfectants on Lactobacillus and Enterobacteriaceae (9-5). 





There are on going studies on adhesion forces between different micro-organisms and surfaces and how these are effected by different cleaning procedures, disinfectants and bacteriocins. Specific focus is placed on adhesion forces between isolates of L. monocytogenes and meat and different industrial equipment, and adhesion studies on cold-smoked salmon (18-2, 13-6).


 


Biofilms and their importance for the establishment of bacterial cultures are being studied. A documentation study aims to ascertain the importance of the composition or character of the surfaces for promoting the development of biofilms. Further aims are to evaluate and establish cleaning and disinfection programmes for minimising the development of biofilms (6-9, 14-7).





7.7	GENETICALLY MODIFIED MICRO-ORGANISMS 


One project has been established to detect transgenic bacteria in dairy products (7-10). 





A project group is studying the stability of transgenes/ transgene systems in plants and the possibility of gene transfer from transgene (genetically modified) plants to micro-organisms 


and thus to evaluate the possibility of spreading genes into natural environment in general. 


They also want to study how variation in access to specified nutrients may influence the activity of genes and  production of gene products (18-3). Another project is studying the transfer of virulent genes to potential pathogens through naked DNA (1-17). 





7.8	MATHEMATICAL MODELLING AND PREDICTIVE MICROBIOLOGY 


Mathematical models are developed to describe the establishment, spread, and persistence of bacteria and microbial genes in different ecological niches. The models will be validated against in vitro systems in order to be used as basis for establishing risk analysis in food and food production (1-18).  Another project is evaluating elements to be included in a complete risk analysis and aims to describe a complete risk model, including production, import and retail sale of food (“from farm to table”). The production of beef is used to exemplify the model (18-4).





Focus is place on modelling microbial growth in developing new methods for generating data to be applied in advanced microbial growth prognoses in meat and meat products. Of special interest are the effects of  pH, salt, lactate and acetate on the growth of Listeria monocytogens in meat products (9-6, 9-7, 8-12, 21-4) and heath on the survival of Bacillus cereus and Clostridium botulinum (9-8). 





A model is constructed using systematic risk analysis on a superior community level and a quantitative HACCP on the production level. The aim is to achieve a reduction in the number of cases of food-borne diseases, to gain advantages on export markets, to establish a certification system to fulfil pre-defined qualified assurance goals, and to optimise use of resources. The project includes one pathogenic microbe (a model micro-organism) relevant for beef production (14-8).  Growth of Lb. reuteri, L. monocytogenes og E. coli in liquid and semi -solid media, half solid media and on meat surfaces is characterised and predicted by developing a model framework (13-7).





An EU-project has been initiated to collect information from participating member states on methodology and data to underpin a process for microbiological risk assessment at the European level (7-17).  





7.9	SLAUGHTER HYGIENE


A basic project is aiming to improve co-operation between  meat inspection and the abattoirs to fulfil modern demands for prevention of zoonoses transmitted through meat and unprocessed sliced meat products (21-2). A comparative study is being made on the bacterial content on carcasses from abattoirs slaughtering a large number of animals compared to one slaughtering a smaller number of animals. Differences in bacterial content will be evaluated (5-19).





Full scale equipment for the decontamination of carcasses has been installed on a slaughtering line. Technical efficacy, effects on meat quality, environment, and economy will be documented (6-10). In another project decontamination of meat and meat products by steam and organic acids is being studied (8-13). 





A technological project is aiming to improve product quality and hygiene procedures in fish slaughtering as well as the durability of fish products (17-7).  





7.10	ORGANICALLY-PRODUCED FOODS AND OTHER ALTERNATIVE TYPES 


OF  FOOD PRODUCTION


Only a few projects are described. One involves collection of data to describe the bacteriological and mycological quality of certain organically-grown vegetables (19-7, 41-3)  To day there is a parallel evolution in the fields of gentically- modified plants and the development of organic agriculture. A multi-disciplinary project is examining ways to incorporate these “different” aspects into a common future sustainable food production system, taking technical, social and ethical aspects into account (18-5).





7.11	MINIMALLY PROCESSED FOOD


Different minimal processing techniques are being evaluated according to their ability to diminish the occurrence of  microbes in food and improve shelf life as well as by risk assessment analyses (8-16, 40-3, 40-4, 40-5, 39-3, 39-5, 39-6, 42-1). One project is studying the microbiological risk using virgin and recycled fibre materials in contact with food (39-4). The  shelf life of cod is being studied from various aspects when using new processing technology (12-4, 12-6, 42-2). 





7.12	MISCELLANEOUS


A model of the human intestine has been developed to be used in an investigation of the possible effects of starter cultures on normal intestinal flora and its ability of adhesion (7-11). The establishment of Lb. reuteri in bacteria-free animals and their role in the subsequent establishment of a normal flora is being specifically evaluated (25-1).





The transformation of food-borne pathogens to VBNC (viable but not cultivable) forms under defined physical and chemical conditions, and the detection of potential VBNC - forms, are being investigated (7-12). 





Despite the general ban against the use of wood in equipment in the food industry, some plants (e.g. fish industry) still use wooden pallets, crates etc. A joint Nordic project is investigating the safety and hygienic properties of wood and is developing methods for the  isolation of specific micro-organisms from the wooden surfaces of equipment used in the handling of fish (12-5, 28-4).





A study is being performed on the occurrence and importance of  toxins in canned foods, with special emphasise on histamine (42-3).  








































































































8.	FUTURE RESEARCH ACTIVITIES       


Projects specifically suitable for collaboration within the Nordic countries must be related to characteristics of the (individual) Nordic countries, support increased activity in fields where there is lack of relevant knowledge, or generate competence of common Nordic interest.  Several of the future research activities proposed by the group, are in accordance with the EU 5th Framework programme and with suggestions presented in the report “Microbiological Risk Assessment” prepared by the Nordic Working Group on Food Microbiology and Risk Assessment. The working group regard the following working areas as important. However, only a few listed under chapter 6.2 have been given special priority.








8.1	COMPARATIVE STUDIES


The situation with regard to the incidence and patterns of food-borne disease in humans differs between the Nordic countries. Furthermore, there are many differences but also many similarities in the food production systems in the different countries at all stages from farm to table. Differences may be based on differences in tradition, geography, legislation or other factors. Differences in disease incidences and in production systems, form a logical foundation for comparative studies investigating the causes and effects of the factors investigated. Thus, through carefully planned and co-ordinated projects, differences and similarities among the Nordic countries can be used to answer some of the questions about food safety that can not easily be investigated when studying the problems within a single country alone.


 


Comparative studies based on differences between countries, may generate knowledge of the following kind :


Associations between bacterial resistance towards antibiotics and disinfectants, relative to different patterns of use of antimicrobials and disinfectants


Risk factors for food-borne infections in relation to food consumption patterns, consumer habits, etc.


Risk factors for pathogenic micro-organisms in food animals and food products, for instance in relation to different types of primary production systems, food processing practices, etc. In order to compare data from different laboratories, standardisation is also needed on this level


A Nordic information base on pathogens and resistance patterns. A data-base could also include an inventory of the analyses performed by different laboratories in the Nordic countries





8.2	HARMONISATION OF ISOLATION METHODS AND TYPING TECHNIQUES


Typing and characterisation of bacteria are important tools in epidemiological investigations of outbreaks and sporadic cases of food-borne diseases, as well as establishing principal routes of infection from food to humans. However, in the area of bacterial typing, several methods are in use. There is a broad heterogeneity in procedures, in results and in nomenclature making it difficult to compare data  between laboratories. There is thus a need to standardise the various typing methods including nomenclature, and to define and choose the best method according to the problem being studied, as well as to select and provide reference strains, so that intra-laboratory repeatability can be tested. Such harmonisation would facilitate the comparison of typing results with strains earlier isolated from other human cases or animals, as well as with the characteristics of foreign epidemic strains. A goal would be to establish fingerprints of clonal types of different bacteria. Based on the fingerprint pattern, the organism can be identified  and compared with others in a database. Therefore, there is a need for computer-aided evaluation. Using harmonised methods, a data-base could with advantage also include antibiotic resistance patterns for certain epidemic and epizootic bacteria. This, in addition to the well-established routines for registration of antibiotic use in animal husbandry in the Nordic countries, could be a very useful tool in further research to clarify and minimise the risk of food being a vehicle for the transfer of antibiotic resistance to humans. As pointed out by the NKJ’s Group on Animal Health, Welfare and Ethics, this could become a very useful epidemiological tool.








8.3	RISK EVALUATION PROJECTS


8.3.1	Minimally processed food


The food production has changed resulting in new processes and new products. We have got a lot of ready-to-eat products that require minimal or no further processing by consumer before consumption. There is a trend towards the use of lower heat treatments in an attempt to retain optimal product quality. The foods are characterized by low salt content, low or no nitrite additive, increased aw (water activity), combination of different foods in the same product, new packaging methods and long shelf life. The shelf life of the product is enhanced by packing under vacuum or in modified atmosphere and storage at refrigeration temperatures. This combination creates environments unfavourable to normal, aerobic, food spoilage organisms. When deciding the "best before" date manufacturers producing these foods normally only consider the sensory quality of the food; that is how long the food can be chill-stored before it will be destroyed by spoilage micro-organisms. The use of extended shelf lives as long as 20, 30 or 40 days raises the possibility that the pathogenic bacteria, which can grow at chill temperatures, will have ample opportunity to render a food unsafe before it is spoiled. As the normal spoilage organisms are unable to grow effectively the pathogens can grow without competition. The pathogenic bacteria can find its way to the food by two conceivable ways. They or their spores might survive the heat treatment or contaminate the product after the heat process; that is during slicing or packaging. The pathogens of particular concern are those that can grow reasonably well at refrigeration temperature; i.e. the psychrotrophs. Some of these, such as Listeria monocytogenes, Yersinia enterocolitica and Clostridium botulinum grow well both in vacuum and modified atmosphere. Bacillus cereus and other species of bacillus may also grow at low temperatures and may cause food poisoning.





More research is needed to better understand the safety margins and hazards associated with products processed by new technologies. Processes must be optimised with regard to inactivation of micro-organisms, and appropriate hurdles such as pH, salt, sugar and possibly bacteriocins for inhibition of growth, must be introduced. An HACCP approach should be taken in the processing of heat-chilled products, and the cold chain must be ensured all the way to the consumer. Studies of survival and stress responses of pathogens in such products, when exposed to traditional hurdles and non-thermal pasteurisation methods, must be initiated.





Since chilled and minimally processed foods are being increasingly used in catering for hospitals, old peoples’ homes and nursery schools in all Nordic countries, an important project would be to develop products that taste good, retains their nutritional value and which are micro-biologically safe. 











8.3.2	The safety of products made from unpasteurised milk


The sale and/ or use of unpasteurised milk in food production, is now being allowed


in all the Nordic countries except Iceland. Many pathogens, e.g. Campylobacter, Escherichia coli O157:H7 and Listeria, are likely to occur in milk, but will be killed during pasteurisation. In England and Scotland unpasteurised milk has been implicated in many outbreaks of Campylobacter.  In Sweden, children have become ill with E. coli O157:H7 infection after drinking unpasteurised milk during a farm visit. In France, several outbreaks of listeriosis have occurred after consumption of cheese made from such milk. In Norway, imported cheese made from unpasteurised milk would be a high-risk product. While Listeria may not reach high levels  because of competition with lactic acid bacteria, yeast or moulds, the fat in the cheese will protect the bacteria from gastric juices such that they may be a hazard for pregnant women. Safe milk may be obtained by methods such as sterile filtration, high pressure, or other treatments. 





If cheese is to be made from unpasteurised milk also in the Nordic countries, more research is needed on non-thermal pasteurisation and selecting starter cultures for fermentation.





8.3.3	The effect of environmental stress and stress from new processing 	methods on the survival and growth of food-borne pathogens


It is well known that e.g. the salt content significantly  influences the heat resistance of L. monocytogenes. However, to be able to make a realistic risk assessment for this bacteria in various foods, the effect of a range of environmental stress factors (e.g. drying, temperature, smoke, NaCl, acids, UV-light sanitizers etc.) on both clinical and environmental strains must be tested. 








8.3.4	Infectious doses for different food-borne pathogens





From the literature we can see that the infectious dose varies greatly, both between and within species of food-borne pathogenic micro-organisms. The reason for the variation within species may be that some strains are more virulent than others, and there are indications that the virulent genes can be transferred from one strain to another. Another explanation may be differences in the food matrix. Bacteria in products that contain much fat will be better protected from gastric juices in the stomach. An example of this was an outbreak of salmonella in chocolate in which the infectious dose was found to be very low. The infectious dose is also very dependent on the host. Children become ill more easily as they have less immunity and a higher gastric juice pH. Older people and immuno-comprimised patients (e.g. cancer victims and AIDS patients) have also less protective immunity. Another example of variation is Listeria which is usually considered to have a relatively high infective dose, but which may cause abortions at a much lower dose. Food-borne bacteria also include the toxin-producing bacteria. The toxins of different species vary in potency, but there are also individual human differences in susceptibility to bacterial toxins. 





Since illness may often also be caused by only small numbers of pathogens, it will be important to develop reliable methods for their detection and quantification. A research project should also include survival of pathogens in different types of food. Since Campylobacter spp. are the cause of most cases of food poisoning in Norway and probably also in other Nordic countries, it may be worthwhile to focus on this bacterium. Campylobacter grow only at temperatures above 30oC, but surviving bacteria may cause infections. Survival and stress responses can be studied by nucleic acid-based methods.  





8.3.5	Food- and water-borne viruses


In spite of inadequate documentation, it is well recognised that viruses are important causes of food- and water-borne diseases. The lack of documentation in the Nordic countries is a result of insufficient focus on research on viruses in food and the food processing industry regarding sampling, detection methods, characterisation and epidemiologial aspects. 





However, a few Nordic groups are addressing these issues and  increasingly documenting that viral disease outbreaks may be associated with food (e.g. frozen imported berries) and water. Their research is revealing an area of great human concern, also showing that greater attention must be given to the development of detection methods and to the building up of competence so as to enable further research in this area and the generation of knowledge on which to base surveillance programmes. This lack of competence and knowledge is common to all the Nordic countries, making this field suitable for different forms of Nordic collaboration. 





 


8.3.6	Food safety aspects of foodstuffs produced organically or by other 


alternatively methods of production


The consumers increasingly demand food free from chemical residues and require 


that food producing animals are raised in systems which provide for optimal 


welfare. Zoonotic pathogens such as Salmonella, E. coli O157 and in particular 


Campylobacter are present in wild animals and in the environment. Free ranging 


animals, such as organically produced animals, are therefore hypothetically at 


higher risk of exposure to these agents. This would increase the risk for food 


safety. On the contrary, animals produced in "welfare" production systems may 


have increased resistance to colonisation by these agents which conversely 


would reduce the risks. There is a need to focus research in the food safety 


aspects of this type of production.








8.4	MISCELLANEOUS 


Biogenic amines, 


particularly the development of a quantitative understanding and mathematical models for 


the effect of environmental factors on their formation in various sea foods as well as 


applications of a quantitative risk assessment approach to evaluate their significance in 


these products.





Food- and water-borne parasites,


in particular development and improvement of isolation and identification methods to be 


used to generate basic knowledge of the occurrence of parasites in drinking water. 


	


Food- and water-borne fungi,


    basic research on the ecology of food-borne fungi is needed.  Of particular interest would 


	be their interaction with pathogenic bacteria. Many moulds are able to degrade preservatives e.g. organic acids, which might increase the likelihood of growth of Salmonella, Listeria and in particular Clostridium species. Research in this field could help to bridge gaps between different sub-disciplines of food microbiology.  





	It is  important to develop rapid detection methods for food borne fungi due to their complex growth morphology and physiology which make the concept of colony forming units of much less value than in bacteriology. 


�
APPENDIX 1:  LIST OF PROJECTS





1  		Norwegian School of Veterinary Science


			Box 8146 dep., 0033 Oslo; Tel +47 22 96 45 00, Fax +47 22 56 57 04;  


www.veths.no


1-1 		Osmoregulation of enterotoxin-production in Aeromonas spp


1-2		Prevalence of Campylobacter in chicken farms


1-3		Survival of Campylobacter in chicken products in modified atmosphere


1-4		Escherichia coli O157:H7. Prevalence in Norwegian livestock and prevalence, 


growth and survival in food products


1-5		Establishment, spread and persistence of verotoxin-producing Escherichia 


coli in Norwegian livestock


1-6		Prevention of Listeria monocytogenes in the Fish Industry


1-7		Epidemiological significance of Salmonella Diarizonae in sheep. Preventive 


measures from farm to table 


1-8		Regulation of enterotoxin production in Bacillus cereus


1-9		Control and limitation of Bacillus cereus in dairy products


1-10		Control of pathogens and spoilage bacteria in the food processing 


industry


1-11		Mechanisms for bacterial attachment , treatment of surfaces, sanitation


1-12		Cryptosporidium and Giardia in drinking water resources in Norway


1-13		Food borne viruses. Surveillance and outbreaks


1-14		Bactericins as preservatives in fish products


1-15		Antibiotic-resistant bacteria in food. Prevalence and health risks


1-16		Resistance to antibiotics and disinfectants in bacteria from the food industry


1-17		Transfer of virulent genes to potentially pathogenic bacteria through naked 


DNA


1-18		Microbial ecology and risk analysis, theoretical and practical models 


1-19		Antibiotic resistance in Listeria monocytogenes


1-20		Mould contamination in cheese production. Infection routes and prevention


1-21		Prevention of Listeria in the fishing industry








2		National Institute of Public Health, Norway


			P.O.Box 4404 Torshov, 0403 OSLO


			Tel +46 22 04 22 00;  Fax  +46 22 35 36 05; 


www. folkehelsa.no


2-1		Case-control study of Campylobacter infection


2-2		Epidemiological study of Campylobacter in chicken farms	


2-3		Gene technological methods for detection of enteropathogenic bacteria and 


antibiotic resistance genes in water


2-4		Case-control study of listeriosis in the Nordic countries


2-5		Listeria moncytogenes, contamination routes and virulence factors


2-6		Case -control study on salmonella infection


2-7		Wild birds as infection source for Salmonella 


2-8		DNA-based typing of Salmonella Typhimurium





2-9	Risk factors for acquisition of toxoplasma infection in pregnant women: An 


		EC multicentre study


2-10		Prevention of Toxoplasma in Norwegian meat products


2-11		Antibiotic resistance genes in drinking water


2-12		Typing of Campylobacter


2-13		Epidemiological significance of Salmonella Diarizonae in sheep


Preventive measures from stable to table


2-14		National plan to counteract the development of antibiotic resistance








3		National Food Administration, Sweden


			P.O.Box 622 SE-751 26 Uppsala Sweden, 


Tel  +46 18 17 55 00, Fax  +46 18 10 58 48


			www.slv.se/HeadMenu/livsmedelsverket.asp


3-1		Development of a PCR method for the detection and identification of 


thermophilic Campylobacters in food. Comparison of culture methods for 


detection of Campylobacters in food


3-2		PCR method for detection of viable Shigella 


3-3		Development of a PCR based method for detection of pathogenic Yersinia 


enterocolitia in food, tracing of infection sources


3-4	Development of a PCR based method for detection of pathogenic Y.enterocolitica


3-5		Prevalence study of pathogenic Y. enterocolitica in pork and pork products


3-6		Mycotoxins in food. Content, intake and risks








University of Gothenburg


P.O. Box 100, 405 30 Göteborg, Sweden, 


Tel  031-773 1000, Fax  031-773 4660


www.gu.se


4-1		Clinical microbiological aspects of Campylobacter


4-2		Enterohaemorrhagic E. coli (EHEC); diagnosis, epidemiology and clinical 


aspects 








Swedish University of Agricultural Sciences


SLU, P.O.Box 7070, 750 07 Uppsala , Sweden;  


Tel  +47 18 67 10 00.


www.slu.se


5-1		Campylobacter in chicken


5-2		Molecular biological typing of Campylobacter	


5-3		Listeriosis in Värmland- Dalarna 


5-4		The structure of inlA/inlB-genes in Listeria monocytogenes in relation to the 


origin of the isolate


5-5		Detection and characterization of Listeria monocytogenes in a Swedish dairy 


plant 


5-6		An outbreak of listeriosis suspected to have been caused by Chinese cabbage 


5-7	Do clinical microbiologists have something to learn from food 


microbiologists


5-8		Changes in serogroup distribution among Listeria monocytogenes human 


isolates in Sweden 		


5-9		Differences in teichoacid genes as an alternative to sero-typing and phage-


typing of Listeria monocytogenes


5-10		Risk food and indentification of Listeria monocytogenes 


5-11		Prevalence of Toxoplasma gondii in Swedish slaughter pigs


5-12		Development of an immunological test to detect faecal Cryptosporidium 


parvum	


5-13		Electronic nose for detection of moulds in grain 


5-14		PCR-based quantification of Penicillium sp. in grain


5-15		Detection of mycotoxin genes in grain


5-16		Lactobacillus inhibiting growth of mould 


5-17		Biological control of mould and yeast growth


5-19		A comparative study on the hygienic quality of meat in large and small 


scale abattoirs








6		Danish Meat Research Institute


			Maglegaardsvej 2, DK-4000 Roskilde, Denmark, 


Tel  +45 46 30 30 30, Fax:  +45 46 30 31 32


			www.dmri.com


6-1		Prevalence of Campylobacter in beef


6-2		Slaughtering of cattle 


6-3		Routes for contamination of Listeria monocytogenes


6-4		Cross contamination with Salmonella during transportation and lairage


6-5		Distribution of the most important pathogens


6-6		Risk for growth of Yersinia in meat products


6-7		Optimising and testing bacteriocin-producing starter cultures in connection 


with biopreservation of meat products


6-8		Growth of pathogens in low bacteria products, possibility of an inhibitory 


effect using non-bacteriocin-producing cultures


6-9		Cleaning - elimination of Listeria monocytogenes in biofilms on production 


equipment


6-10		Decontamination of swine carcasses


6-11		Improved product safety of pasteurised meat products


6-12		Development of bacteriocin resistance in Listeria monocytogenes








7		Veterinary and Food  Directorate,  Denmark


			Mørkhøj Bygade 19, 2860 Søborg, Denmark, 


Tel +45 33 95 60 00


www.vfd.dk 


7-1		Subtyping of Campylobacter with flagellin PCR and DGGE versus TTGE 


mutation analysis


7-2		Surveillance of thermofile Campylobacter in food from grocers stores


7-3		Development of a L. monocytogenes test-kit


7-4		Genotyping of Salmonella by PCR/DGGE and PCR/TGGE on 16S,23S and 


16S-23S interspace (ITS) genes





7-5		Genetic and immunological preventive factors in relation to Salmonella 


zoonoses from chicken


7-6		Prevalence of Salmonella in meat and meat products from the retail trade


7-7		Interaction between Lactobacillus sake and Listeria monocytogenes


7-8		Surveillance of  bacterial resistance to growth promotors and therapeutic 


antibiotics


7-9		Molecular biological examination and in vivo experimental transmission  of 


resistance to antibiotics


7-10		Identification methods for genetically modified foods


7-11		The influence of starter cultures on human intestinal flora


7-12		Induction and detection of living, non-viable forms of relevant food borne 


pathogens


7-13		Comparative studies of different subtyping  methods for Campylobacter


7-17		Scientific cooperation (SCOOP). Microbiological risk assessment Task 2.3


7-18		Intensified surveillance of Campylobacter in feed, including typing 


7-19		Risk assessment of Campylobacter in feed 


7-20		Occurrence of E. coli O157 in feed and development of culture and typing 


methods


7-21		Health risk from the occurrence of E. coli O157 in Danish and imported feed 








8		Norwegian Food Research Institute


			MATFORSK, Osloveien 1, N-1430 ÅS, Norway, 


Tel +47 64 97 01 00,  Fax  +47 64 97 03  33 


			www.matforsk.no


8-1		E. coli in cattle, growth and survival in food products


8-2		A European study on animal, food and biochemical aspects of 


verotoxinogenic E. coli including serotype O157:H7 an emerging pathogen


8-3		Survival and growth of Bacillus cereus in milk and milk products


8-4		Lactic acid bacteria ; applications  in food 


8-5		Bacteriocins as preservatives in fish products


8-6		Inhibition of Listeria monocytogenes in heated sliced meat  using the product’s 


own natural “house” flora 


8-7		Shelf life and food safety


8-8		Resistance to antibiotics and disinfectants in bacteria from the food industry


8-9		Elimination and control of bacteria 


8-10		Evaluation of cleaning methods and disinfectants for use in the dairy industry; 


methods and mechanisms


8-12		Inhibition of Listeria monocytogenes in meat products


8-13		Decontamination of meat and meat products


8-14		Food safety of Nordic food producers; Identification, prevention and control of 


pathogens and indicators


8-16		New methods for risk assessment of minimally processed food


8-17		Nordic Bacteriocin Network


	


	








9		Swedish Meats R&D


			P.O.Box 504, S-244 24 Kävlinge, Sweden, 


Tel +46 72 24 00, Fax +46 73 61 37


			www.ki.scan.se


9-1		Prevalence of  Escherichia coli  O157 in cattle and pig farms


9-2		Verotoxin-producing bacteria, EHEC. Virulence mechanisms and growth with 


relevance to cattle production and consumer’s health


9-3		Risk analysis of chilled ready to eat food; techniques to prevent toxin 


production by spore-producing bacteria  


9-4		Prevalence of pathogenic Yersinia enterocolitica O-3 in live pigs and pork 


and infection routes during slaughtering and cutting


9-5		Bacterial resistance to disinfectants


9-6		Predictive microbiology


9-7		Inhibition of Listeria monocytogenes in meat products


9-8		Effect of heat treatment on pathogenic spore-producing bacteria








10		National Veterinary Institute, Sweden


P.O.Box 7073, 75007 Uppsala, Sweden,  


Tel +47 18 67 40 00 Fax  +47 18 30 91 62, 


www.sva.se


10-1		Study of the epidemiology and control of EHEC and other VTEC-bacteria 


in Swedish dairy cattle


10-2		Molecular studies of virulence in potential EHEC isolated from conventionally 


and experimentally infected cattle


10-3		Prevalence of EHEC in Swedish meat producing animals


10-4		Prevalence of EHEC in dairy farms


10-5		Surveillance of resistance to antibiotics 








11		Environmental and Food Agency, Iceland 


			Ármúla 1a, 108 Reykjavík, Iceland, 


Tel  + 354 568-8848, Fax  +354 568-1896 


			www.hollver.is/sjomeng/english/liste1.htm


11-1		E. coli O157  Detection in raw meat


11-2		Listeria in ready-to-eat food products


	





12		Norwegian Institute of Fisheries and Aquaculture Ltd.


			N-9005 Tromsø,  


Tel +47 77 62 90 00, Fax  +47 77 62 91 00


			www.norut.no


12-1		Genomic typing of strains of Listeria monocytogenes in Norway


12-2		Detection of Anisakis in fish muscle


12-3		Detection of red mite and brown mite in salted fish products


12-4		Improved quality and shelf life of desalted cod


12-5		Wood in food processing plants


12-6		Development of stabilised standardised fish products








13		Royal Veterinary and Agricultural University, Denmark


			Bülowsvej 30, 1870 Frederiksberg C, Denmark, 


Tel +45 35 28 28 28, Fax +45 35 28 20 79


			www. kvl.dk


13-1		Food preservation,  bacterial response to conventional and new stress factors


13-2		Detection of virus in shell fish


13-3		Optimisation of the application of bacteriocin-producing starter cultures for 


biopreservation of meat products


13-4		Development of bacteriocin resistance to Listeria monocytogenes


13-5		Effect of bacteriocin-producing starter cultures in inhibiting the growth of 


Listeria monocytogenes during the ripening process of Danbo


13-6		Pathways of pathogens and ability of colonisation in slaughterhouses and meat 


industries


13-7		Predictive microbiology of structured foods; Development of a unifying 


modelling framework and application to microbial interactions








14 		Biotechnological Institute, Denmark


			Holbergsvej 10, 6000 Kolding, 


Tel. +45 75 52 04 33, Fax. +45 75 52 99 89


			www.bioteknologisk.dk


14-1		Development of cleaning and disinfection methods for primary production-


documentation methods


14-2		PCR techniques for detection of Salmonella


14-3		Development of an in-situ PCR-method to evaluate metabolic activity in 


bacteria


14-4		Contamination of cheese by moulds


14-5		Kit for detection of ochratoxin in swine kidneys 


14-6		Development of an extract from plants inhibitory to moulds. 


14-7		Hygienic design and cleaning procedures for premises and production 


equipment in the food industry


14-8		Risk analysis and quantitative HACCP 


 





15		Swedish Dairy Association


			Svensk Mjølk, Mjölkfrämjandet, 105 46 Stockholm, 


Tel +46 8-788 03 00, Fax  +46 8-20 87 90


			www.svenskmjolk.se


15-1		Bacillus cereus in farm milk 


15-2		Hygiene in the dairy industry 








16		University of Helsinki, Finland


			P.O. Box 33, FI-00014 University of Helsinki


Tel  +358-9-1911		


http://www.helsinki.fi


16-1		Characterisation of  different toxin-producing Bacillus sp.





16-2		Improving microbiological quality and the safety of fish products using nisin


16-3		Immune  mechanisms in nisin-producers


16-4		Pathogenic Clostridium, Listeria and Yersinia in food


16-5		Diagnostics, pathogenesis and epidemiology of Trichinella spp in Finland


16-6		Viruses in drinking water


16-7		European network for calicivirus amplicon sequences


16-8		Taxonomy and characterisation of Aeromonas spp.	


16-9		Campylobacter; characterisation, epidemiology and animal campylobacters in 


human infections








17		Agricultural University of Norway


			P.O.Box 5003, N-1432 Ås, 


Tel + 47 64 94 75 00 Fax +47 64 94 75 05,


			www.nlh.no


17-1		Growth and  heat sensibility of different  strains of Bacillus cereus and 


Escherichia coli  isolated from production equipment


17-2		Biopreservation of food (part of project 17-1) 


17-3		Bacteriocin production in propionic acid bacteria - characterisation, production 


and practical use  


17-4		Different studies on Lactobacillus


17-5		Spreading of antibiotic resistance


17-6		Storage and storage conditions for fresh fruits and vegetables  


17-7		Quality technology in fish slaughtering   








18		Norwegian University of Science and Technology 


NTNU, 7491 Trondheim 


Tel  +47 73 59 50 00 Fax: +47 73 59 53 10, 


www.ntnu.no


18-1		Mechanisms for bacterial attachment , treatment of surfaces, sanitation


18-2		Clean and sterile food production


18-3		Gene transfer from plants to micro-organisms  - stability of transgenes in plants 


       		defence mechanisms in plants, access of nutrients and toxic components in 


       		plants


18-4		Risk assessment from farm to table


18-5		Sustainable agriculture by organically grown genetically modified plants 








19		National Veterinary Institute, Norway


			P.O.Box 8156 Dep, 0033 Oslo, Norway, 


Tel  +47 22 96 45 00, Fax  +47 22 56 57 04;


19-1		Prevalence of pathogenic Yersinia enterocolitica  in Norwegian pork


19-2		Mould contamination in cheese production. Infection routes and prevention.


19-3		The importance of moulds in grain for the contamination of 


mycotoxin in Norwegian feed and food


19-4		Antibiotic resistant bacteria in food - prevalence and health risks


19-5		Antibiotic resistant bacteria -  prevalence in various food products 


19-7		Microbiological examination of organically grown vegetables


19-8		Occurrence of pathogens in milk products made from unpasteurised  milk


19-9		Occurrence of E. coli 0157 on cattle carcasses in slaughterhouses








20		Swedish Institute for Infectious Disease Control


			SE-171 82 Solna, Sweden  


Tel +46 8 457 23 00, Fax +46 84 32 83 30,  


www.smittskyddsinstitutet.se


20-1		Viruses in food and water


20-2		Molecular typing of Salmonella


20-3		Molecular typing of Campylobacter


20-4		Case-control study of listeriosis in the Nordic countries


20-5		Prevalence of  Escherichia coli  O157 in cattle and pig farms


20-6		Verotoxin-producing bacteria, EHEC. Virulence mechanisms and growth with 


relevance to cattle production and consumer’s health








21		Norwegian Meat Research Centre


			P.O.Box. 360 Økern, N-0513 Oslo, 


Tel  +47 22 09 21 00, Fax +47 22 15 59 08


			htt://medlem.gilde.no


21-1		Inhibition of Listeria monocytogenes in heated sliced meat using 


the product’s natural flora


21-2		Modern meat inspection - focus on food quality and food safety 


21-3		Epidemiological significance of Salmonella Diarizonae in sheep. Prevention 


from stable to table


21-4		Inhibition of Listeria monocytogenes in meat products








22 		Arla Research and Development, Sweden


			105 46, Stocholm, Sweden, 


Tel  +46 8-677 32 10, Fax  + 46 8-20 33 29 


			www.arla.se


22-1	Development and practical implementation of novel combinations of nisin 


with other biopreservatives and mild processes that expand the range of application of the bacteriocin an assuring food safety and quality


22-2		Detection and characterization of Listeria monocytogenes in dairy and milk 


products


22-3		Dairy bacteriocins


22-4		Nordic Bacteriocin Network








23		Rogaland Research, Norway


			P.O.Box 2503, Ullanhaug, N-4091 Stavanger, Norway, 


Tel  +47 51 87 50 00, Fax +47 51 87 2 00.  


www.rf.no


23-1		Antibiotic resistance in bacteria added to food  --   investigation of starters to 


evaluate health risks


23-2		Antibiotic resistance in bacteria from starters








24		Danish Institute for Fisheries Research


			Jägersborgvej 64-66, 2800 Lyngby  


Tel  +45 33 96 33 00, Fax +45 33 96 33 49


			www.dfu.min.dk


24-1		Control of contamination and spread of Listeria monocytogenes in lightly


preserved fish products 


24-2		Bio - preservation of “lightly preserved fish products” (Food-preservation by 


lactic acid bacteria)








25		Karolinska Institutet, Sweden


Karolinska Institutet, SE-171 77 Stockholm, Sweden, 


Tel +46-8-728 64 00, Fax  +46-8-31 11 01,


www.ki.se


25-1		Establishment and influence of Lactobacillus reuteri in the human intestine   








26		University of Turku, Finland


			FIN-20014 Turku, Finland, 


Tel  +358 2 333 6840, Fax +358 2 333 6860


			www.utu.fi


26-1		Improving microbial quality and safety of fish products with nisin


26-2		Pathogenic Clostridium, Listeria and Yersinia in foods


	





27		National Veterinary and Food Research Institute, Finland


			P.O.Box 368, FIN-00231 Helsinki, 


Tel +358 9 393 101, Fax +358 9 393 1811


www.helsinki.fi/el/tdk/eela.html 


27-1		Molecular epidemiology of Salmonella infections


27-2		Microbial drug resistance in animal production


27-3		Hazard of animal shigatoxic Escherichia coli to human health








28		Icelandic Fisheries Laboratories


			Skulagata 4, IS-101 Reykjavik, 


Tel +354 562 0240, Fax +354 562 0740 


			www.rfisk.is


28-1		Spoilage and safety of cold-smoked fish


28-2		Food Safety of Nordic producers	


28-3		Nordic Bacteriocin Network


28-4		Wood in food processing plants

















29		University of Iceland


			Suðurgötu, 101 Reykjavík, Iceland, 


Tel +354 525 4000, Fax +354 552 1331


www.hi.is


29-1		Pathogenic micro-organisms in poultry and eggs. European project - Cost 


Action-97


29-2		Isolation of Salmonella and E. coli O157 by immunomagnetic separation  


methods


29-3		Characterisation  of Aeromonas bacteria from marine animals








30		National Public Health Institute, Finland


			FIN-00300 Helsinki 


Tel +358 9 474 41, Fax +358 9 4744 8408


www.ktl.fi


30-1		Molecular epidemiology of Salmonella infections 


30-2		Microbial drug resistance in animal production


30-3		Hazard of animal shigatoxic Escherichia coli to human health


30-4		Pathogenic Clostridium, Listeria and Yersinia in foods











32		VTT Biotechnology and Food Research, Finland


			P.O. Box 1501, FIN-02044 VTT,  FINLAND


Tel +358 9 4561, Fax +358 9 455 2103


			www.vtt.fi/bel/


32-1		Pathogenic Clostridium, Listeria and Yersinia in foods


32-2		Nordic Bacteriocin Network








33		Norwegian Dairy Association


			TINE Norske Meierier BA, P.O.Box 9051 Grønland, 0133 OSLO


Tel  +47 22 93 88 00,  Fax  +47 22 17 22 99


			www.tine.no


33-1		Nordic Bacteriocin Network 








34		Danish Toxicology Centre


			2 Kogle Allé, DK-2370 Hørsholm, 


Tel +45 45 76 20 55,  Fax +45 45 76 24 55


			www.dtc.dk


34-1		Nordic Bacteriocin Network 























35		Lund University, Sweden


			P.O.Box 117, 221 00 Lund, Sweden 


Tel +46 46-222 00 00, Fax +46 46-222 47 20


			www.lu.se


35-1		Rapid detection of pathogenic bacteria in food matrices


35-2		Verotoxin-producing bacteria, EHEC. Virulence mechanisms and growth with 


relevance to cattle production and consumer’s health


35-3		Risk analysis of chilled ready to eat food; techniques to prevent toxin 


production by spore-producing bacteria  


35-4		Prevalence of pathogenic Yersinia enterocolitica O-3 in live pigs and pork 


and infection routes during slaughtering and cutting








36		Danish Veterinary Laboratory 


Bülowsvej 27, DK-1790 Copenhagen V., Denmark, 


Tel +45 35 30 01 00,  Fax +45 35 30 01 20


www.svs.dk


36-1		Surveillance of  bacterial resistance to growth promotors and therapeutic 


antibiotics 


36-2		Molecular biological and experimental investigation of resistance to 


antibiotics


36-3		Serotyping of Campylobacter and distribution of serotypes in samples from 


humans, farm animals and food


36-4		Salmonella and E. coli,  pathogenisis,  and virulence- and colonization 


determinants


36-5		Salmonella in slaughter chickens. Routes of contamination, risk factors,  


surveillance and production economy 


36-6		Development of rapid  techniques for detection of zoonoses


36-7		Case-control study of risk factors and transmission of  zoonoses  in Denmark , 


Campylobacter, Salmonella and Listeria monocytogenes


36-8		Prevalence of resistant bacteria in different forms of waste from farm animals 


and in cultivated soil


36-9		Detection and characterisation of viable but non-culturable forms of 


Campylobacter  and the  influence of these forms on the epidemiology of 


Campylobacter infections


36-10		Prevalence of Mycobacterium paratuberculosis in milk


36-11		Survival and potential transmission of microbes through waste from farms


36-12		Developing and establishing standardised molecular methods for 


epidemiological typing of Campylobacter


36-13		Zoonosis bacteriology; development, evaluation and application of detection 


and typing methods for zoonotic bacteria


36-14		Zoonosis serology; detection of antibodies to Salmonella, Campylobacter and 


E. coli O157 in food animals


36-15		Campylobacter; prevalence in different animals and the environment


36-16		Elucidation of reservoirs and transmission routes for Campylobacter infections 


in man by typing 


36-17		Examination of the occurrence of E. coli O157 in Danish Cattle herds


36-18		Epidemiological examination of the influence of feed on the occurrence of  E. 


coli O157 and the total content of E. coli in cattle faeces  


36-19		Developing serological methods for detection of E. coli O157 infection in 


cattle


36-20		Intervention in cattle husbandry to limit the occurrence of E. coli O157


36-21		Risk factors analysis of E. coli O157 infections in humans in the Nordic 


countries


36-22		Comparative study to evaluate the colonisation ability of Campylobacter spp. 


in man and poultry in relation to feed/feeding and microbial exposure








37		State Serum Institute, Denmark


			Artillerivej 5, 2300 København S, Denmark, 


Tel  +45 32 68 32 68, Fax  +45 32 68 38 68


			www.ssi.dk


37-1		Surveillance of  bacterial resistance to growth promotors and therapeutic 


antibiotics


37-2		Molecular biological and experimental investigation of resistance to 


antibiotics


37-3		Case-control study of listeriosis in the Nordic countries


37-4		Prevalence and future incidence of Campylobacter infections in Denmark


37-5		Comparing sero- and genotyping methods for Campylobacter jejuni.


37-6		European co-operation project on genotyping of Campylobacter species  


(CAMPY-NET)


37-7		In vivo and in vitro investigation of the stability of Campylobacter jejuni 


37-8		ELISA for antibody testing against Campylobacter jejuni/coli


37-9		Prevalence of VTEC, EPEC, ETEC and EIEC in Denmark


37-10		Sero- geno- and phenotypic characterisation of Danish O157 isolates


37-11		Retrospective characterisation of the enterohaemolysins from EPEC/VTEC  -


isolates


37-12		Testing different typing methods for Listeria 


37-13		Case-control study of sporadic Salmonella Enteritidis infections in Denmark


37-14		Prevalence of S. Typhimurium DT104 in Denmark 


37-15		Case-control study on S. Enteritidis


37-16		Epidemiological study on S. Typhimurium


37-17		Typing of vancomycin-resistant and vancomycin-sensitive Enterococcus 


faecium isolates from humans and food- animals by Pulsed-Field Gel 


Electrophoresis and Automated EcoRI


37-18		EARSS (European Antimicrobial Resistance Surveillance System) 








38		Institute for Experimental Pathology, Iceland


			Keldur v/Vesturlandsveg, IS-112 Reykjavik, Iceland, 


Tel +354 567 4700 , Fax +354 567 3979 


www.hi.is/pub/keldur


38-1		Prevalence of Listeria in live sheep 














39		The Swedish Institute for Food and Biotechnology		


SIK, Box 5401, SE-402 29 GÖTEBORG, 


Tel +46-31-335 56 00, Fax +46 31 83 37 82 


www.sik.se


39-1		Evaluation of cleaning agents and disinfectants for use in dairies: Methods and 


mechanisms


39-2		Food safety in Nordic Food Producers: Identification, prevention and control of 


pathogens and indicators


39-3		Microbiology in minimal processing of muscle food 


39-4		Virgin and recycled fibre materials in contact with food - microbiological risk 


evaluation


39-5		Novel high oxygen and noble gas MAP packaging for extending quality shelf 


            life of fresh-prepared products


39 -6		Food processes affecting structure and microbiological safety








40		Danish Technological Institute 


			Gregersensvej, Box 141, 2630 Taastrup; Denmark, 


Tel +45 43 50 43 50, Fax +45 43 50 72 50


www.dti.dk


40-1		Use of UV-light to inactivate the growth of moulds on bread


40-2		Development of a mixed culture to preserve the surface of dried 


meat


40-3		Inactivation of moulds, bacteria and viruses in foods using minimal 


processing


40-4		Development of high quality fruit yoghurt products. Risk 


assessment and shelf life using minimal processing methods


40-5		The use of ultra sound for reduction of microbes in feeds








41		Norwegian Food Control Authority


			P.O.Box 8187 Dep 0034 Oslo, Norway, 


Tel +47 22 24 66 50, Fax +47 22 24 66 99


			www.snt.no


41-1		Antibiotic resistant bacteria -  prevalence in food 


41-2		Cryptosporidium and Giardia in drinking water resources in Norway


41-3		Microbiological examination of organically grown vegetables


41-4		Milk products produced from unpasteurised milk 








42		Institute of Fish Processing and Preservation Technology


			NORCONSERV, P.O. Box 327, 4002 STAVANGER, Norway, 


Tel  +47 51 84 46 00, Fax  +47 51 84 46 50


www.norconserv.no


42-1		Technology for minimal processing and hygiene control 


42-2		Future processing lines


42-3		Proj
