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Preface

The new millennium brings with it the challenge to increase European competi-
tiveness, create employment, and improve the quality of life. Research is a key
factor here and Europe can only benefit from a greater synergy of its resources.
The annual research budget of the EU framework programmes however, only
amounts to around 4% of what the Member States spend. While framework re-
search is relatively small and of a particular nature, it has often been noted that
the current degree of overlapping across states on certain research topics is
quite substantial, and national policies are in general developed without refer-
ence to one another. Accordingly, co-ordination of national research pro-
grammes has-been called for through the Single European Act of 1987 and con-
firmed more recently in Article 130 h of the Maastricht Treaty.

With this in mind and in order to implement Article 130 h, the Council in 1995 called
on the Commission to take appropriate steps, in close collaboration with the
Member States, to promote the co-ordination of RTD policies through information
exchange, determination of priorities, and international co-operation. Ad-hoc ad-
visory groups made up of members of the specific programme Committees were
set up to deal with the aspect of information exchange on national RTD activities.
The role of these Committees is to conduct regular exchanges of information, par-
ticularly in selected areas. Every year they draw up a report and recommend areas
where greater co-operation between Member States would be useful (See annex
1 for the objectives and mandate of the advisory groups).

The FAIR programme advisory group reporting to CREST on national co-ordination
decided in 1997 to prepare a specific report on the issue of “Food Safety and
Nutrition in Europe”. Their findings are now presented in this publication. It repre-
sents a complete European overview giving relevant information about national
policies, research in progress, names of leading institutes, and useful contacts. It
also presents an interesting set of conclusions on where national co-operation is
easily identifiable. The Commission would like to thank the members of the adviso-
ry group for the information supplied. Presented in this format it will prove a useful
guide for policy makers, industrialists and indeed the general public. The
Commission would also like to thank the Editor of the report for pulling such dis-
parate information together in a coherent manner, and the UK delegation, Dr. Miles
Parker, and Mrs. Ann Mogg, who acted as reporters for the advisory group, and
kept the momentum going throughout the exercise.

Bruno Hansen

Director DG XII
Life Sciences and Technologies
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Introduction

The extent and intensity of research in food microbiology has increased
over the past decade as public awareness of food safety has been height-
ened by the media coverage of incidents such as those involving salmonel-
la, listeria and BSE. Public anxiety and the concern for health, often articu-
lated again by the media, is also behind much of the work on chemical tox-
icants in food.

Nutrition, similarly has been an active area of research for many years and
many Institutes in Europe have a distinguished record in the area. The re-
alisation that deficiencies of micronutrients in food could cause such prob-
lems as scurvy and rickets was an important stimulus. Today, we are be-
ginning to understand how lack of nutrients in food can lead to health
problems. We are also gaining new insights into how diets can improve not
only the health of populations, for example, by protecting against heart dis-
ease and certain cancers but also how particular foods and food ingredi-
ents can enhance the health of individuals.

We are now part of a global society where technology allows food to be
routinely moved across the world by air, sea and land transport. The new
technology of genetic engineering is being introduced into agriculture lead-
ing to new and novel foods. We can hope for a time, hopefully not too far
off, when even the poorest country will have food for its people, and that
they can aspire to a steady and improving supply of food as do we in the
developed world. it would be naive to assume that all these social changes
will not continue to face us with new challenges in the area of food safety
and nutrition.

Food research is a multidisciplinary activity. For example, understanding
the safety of food today involves the skills of microbiologist, food scientist
and physicist; studying the links between diet and heaith in individuals de-
mands the co-operation of medical doctor, clinical biochemist and food sci-
entist; understanding the range of issues that influence our perception of
food and shape our attitudes towards food purchasing can require the co-
operation of psychologist, food scientist, sociologist and economist. In ad-
dition, it is clear that as better data is becoming available, the role of the



mathematician is becoming increasingly vital to the development of sound
computer based models. The work is both time consuming and costly. As a
consequence the full benefits will only be realised if we focus our re-
search effort.

Every member state that has contributed to this book carries out a research
programme in food safety and nutrition. Many of these are complementary
and reflect different national priorities brought about by differing environ-
ments and social traditions. However there is also much that is similar, for
example, many member states have programmes studying the major food
poisoning organisms, many are seeking to develop biosensors for rapid test-
ing to name but two such areas. The need to make the best possible use of
resources across Europe and secure synergy via networking is now increas-
ingly recognised. These are important factors that have led to the emer-
gence of a strong research programme financed by the EC.

However, it is still the case that European policy and many National policies
are developed in isolation. Sharing information is a first step towards greater
co-operation and is the main objective of this book commissioned by the
FAIR Advisory Group to CREST



Editor’s Note

Members of FAIR Advisory Group have prepared this book from contributions
themselves together with an additional section from the FAIR programme that
covers EU research activities. Thus it was in the expectation that members
would provide the type of information that they themselves would like to have
from other members of the group. We have tried, not always with complete
success, to follow a common format.

Each contribution begins with an overview and outline of the national strate-,
gy before going on to give a summary of the national research programmes.

This has been divided into various sections covering food safety (microbio-

logical safety, toxicological and chemical safety) and nutrition (diet and con-

sumption including consumer choice) and functionality (Food designed for

health). '

Contributors were asked to provide information relating to financial support
and any relevant activity. However this proved difficult to do. The arrange-
ments for funding differ widely across member states and understandably
commercial activity is not freely available.

Contributors have provided a list of the main centres within their country to-
gether with contact points. We hope this will be helpful to those seeking new
links. In providing such a list we are aware that it can all too easily become
out of date as people move on. Nevertheless, all members of the Advisory
Group and members of DG12 will be ready to help anyone make up broken
links and we urge the reader to exploit the list of addresses in this way.

Finally, each representative was also asked to provide their view of priorities
that were important for their particular member state together with thoughts
about areas that will benefit from collaboration. These are generally given at
the end of each contribution although some states have integrated this into
the main part of their text.

We have sought to pull these thoughts together in section 4 and it will be np
surprise to see that the various national programmes have much in common.
Much of the activity is focussed directly on the type of research sometimes



referred to as public good and which necessarily guides those concerned
with regulation and government policy. These issues are increasingly being
co-ordinated by the European Commission.

The Editor is very grateful to all those members of the Advisory Group who
provided their many contributions. He is particularly grateful to Prof Daniela
Almeida of Portugal who stepped in at the last minute and prepared the
Portugese contribution. All responded with patience and homour to my many
requests for amendments and revisions. Electronic mail was used to com-
municate with the majority of the contributors. Assembling such a document
would have been well-nigh impossible without it. However, problems do
arise in Europe due to the many characters used in the various languages
and the different ways these are encoded into computer keyboard sets. The
editor has attended to many of these, nevertheless, some errors are still like-
ly to remain and he apologises in advance to the reader for this.

Hopefully, those interested in the subject will find this review useful and that
it will be particularly helpfui to those who seek to develop new collabora-
tions ahead of the forthcoming Framework programme.

P. Richmond
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Austria
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Several Ministries are responsible for the different parts of the cluster food
technologies, food control, food production and consumer needs and each
Ministry has its own particular priorities which are reflected in the research
priorities and funding activities. The Ministries involved in this area are:

— Federal Chancellery, Directorate VI - nutrition and health; '
— Federal Ministry of Science and Transport - research policy principles;

— Federal Ministry of Agriculture and Forestry - quality of agricultural pro-
duction;

— Federal Ministry for Economic Affairs - enhanced competitiveness of SMEs;

— Federal Ministry of Labour, Health and Social Affairs - human health and
socio-economic aspects.

The priorities of Austrian food research are, in large part, a result of the spe-
cific topographic and structural conditions in Austria and the Austrian agri-
cultural production today. However, they also reflect both consumer
demands and traditional food production. The extensive mountainous areas
{878.000 ha alpine grassland, 1.023.000 ha meadows and 173.000 ha pastures)
have allowed the development of a strong traditional fermentation industry
and associated dairy research.

The food chain (agricultural and industrial production, consumer needs) is a
strong partin the Austrian Economy, it is by GNP the second largest in industry.

Research activities in the field of agricultural products are also influenced by
consumer demands. As the Austrian Food Report (Lebensmittelbericht Oster-
reich, BMLF1997) shows, Austrian consumers prefer fresh and natural food,
the designation of origin plays a role in the choice of food. Increasing demand
for these products supports the trend towards organic farming.



In Austria there are currently around 20.000 organic farms (representing
about 10% of all agricultural holdings in Austria). Important research areas
include new processes, technologies and production methods for organic
farming and industrial processing.

Direct marketing of agricultural products and the stimulation of regional mar-
ket services are gaining increasing importance in Austria.

2. National programme

2.1. Food safety:

2.1.1. Microbiological safety

Although there is not a defined research programme, ongoing research activ-
ities concentrate on major foodborne pathogens (Listeria, Salmonella,
Campylobacter, E. Cali).

Examples of research projects are:

— Occurrence of Listeria sp. and Salmonella sp. in raw milk,
Staphylococcus aureus in raw milk cheese;

— Risk analysis under Austrian conditions of Bac. cereus in pasteurised milk;

— l|dentification and quantitative detection of Listeria with real time PCR
monitoring in milk and dairy products;

— Methodological examinations of existing microbiological reference meth-
ods (Salmonella, Bac. cereus, Clost. perfringens, List. Monocytogenes,
Staph. aureus, E. coli, E coli 0157);

— Direct detection of of pathogenic microorgansims in raw milk with snPCR

— Genome analysis as a contribution to the epidemiology of Campylobacter
ssp.; :

— Rapid detection of Salmonellae in meat by means of a new impedeance-
splitting method;
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Development of an impedimetric method for routine examination of lactic
acid bacteria in beer and related products.

2.1.2. Toxicological and chemical safety

The determination of mycotoxins in food and feed is of great importance
because of toxic effects on humans and animals. A key issue is to deal with
the different methods for the investigation of the mycotoxins and their toxi-

cological aspects in food and feed together with the development, optimisa-

’

tion and validation of analytical methods for the determination of different
mycotoxins {deoxynivalenol, zearalenone, beauvericin) in cereals.

Examples of research projects are:

studies on the genetic basis of Fusarium head blight resistance in wheat;

identification of molecular markers linked to Fusarium head blight resis-
tance genes in wheat;

improvement of artificial inoculation techniques for FHB in wheat;

investigations on the relation between field data and Fusarium toxin con-
tent after artificial inoculation;

determination of fungal extracellular lytic enzymatic activities and toxin
content;

investigations on the resistance of Fusarium ear rot in maize;
health aspects of Fusarium contamination of cereals;
investigations on the resistance mechanisms in FHB on wheat;

Occurence of polyéyclic aromatic hydrocarbons (PAHs} and mononitrat-
ed polycyclic aromatic hydrocarbons {Nitro-PAHs} in food;

Analysis of heterocyclic aromatic amines (HAAs) in foods and evaluation
of the potential risk of uptake of HAAs;

Monitoring of pesticides and polychlorinated biphenyls (PCBs} in raw milk;

Formation of biogenic amines in vacuum packed meat and sliced meat
products;

13



— Influencing stability of meat products by pig nutrition with special regard
to fatty acid composition;

— Mutagenic and antimutagenic constitutents in the diet;
— Essential trace elements (Cr, Cu, Mo, Ni, Se and Zn) in foods;

— Trace elements and hegvy metals (i.e.Cd) in selected medicinal plants,
spices, herbs and dietetic food plants.

2.2. Nutrition

Investigations on nutrition knowledge, nutrition behaviour and nutrition sta-
tus of different population groups: Following the first nutrition report for
Vienna, the nutritional situation as well as distinct fields of risk of several
population groups (pre-school children, school children, young athletes,
pregnant women and adults) were identified. Detailed information concern-
ing intake, micronutrient status, nutritional habitats and knowledge are cur-
rently being investigated.

Research on the prevalence and onset of obesity in children and adoles-
cents and the association with nutritional habits: Data on height and body
mass index for pupils from several schools of Vienna data has now been col-
lected. Itis planned to introduce a nutrition programme to teach children and
adolescents about healthy nutrition that can be associated with nutrition
dependent problems.

The effect of mono-unsaturated fatty acids in the diet on lipids and lipopro-
tein concentration in children with genetic forms of hyperlipoproteinemia is
also now being investigated. For that reason the genetic defects are to be
analysed on the level of molecular diagnosis and within those groups with
genetic forms of hypercholesterolemia a special diet with a high amount of
mono-unsaturated fatty acids is being studied. Research also deals with the
increasing allergenic reactions caused by foods.
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Examples of research projects:

A database of foods which do not contain certain substances that might
cause an allergic or an intolerant reaction has been set up for consumers
with hypersensitivity

(http://www.cis.tu-graz.ac.at/ilct/efid/english.htm). This database is support-
ed by several food companies and the Ministry of Science and Transport and
is part of the European Food Intolerance Databanks project “eFID". .

— Natural food colorants from Aronia melancarpa

— Optimisation of the flavour of cooked, dried and reheated hen meat used
in convenient broth formulations

2.3. Commercial activity

Small and medium sized enterprises {SMEs) are the main food producers,
although a few multinational companies are represented in Austria.
Therefore initiatives on a national basis are undertaken to promote SMEs in
the agro-alimentary field.

This is in part done by initiatives like FLAIR FLOW AUSTRIA. This voluntarily
network mirrors the EU Umbrella Project FLAIR FLOW EUROPE for informa-
tion and dissemination of results of ongoing projects in the agro-alimentary
area. The Austrian network is devoted to SMEs, health professionals and
consumers and is run by the Head of the Food Chemistry Department at the
University of Technology, Graz, .Prof. Dr. Werner Pfannhauser. He is also
Scientific Director of the Food Research Institute in Vienna.

Another initiative has been introduced recently by the Lebensmittel -
Versuchsanstalt - LVA (Food Inspection Laboratory) acting as a focal point for
SMEs in the agro-alimentary sector and promoting exchange of knowledge
and expertise that brings together research institutions, universities and SMEs.

The LVA Technology network also involves the relevant national funding bod-
ies {i.e. FWF, FFF). Besides information transfer, the LVA network provides
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support in project development, project management and stimulates cooper-
ation between academia and industry by fostering research fellowships
{(“transfer scientists” from academia for industry and vice versa).

Funding bodies

The Federal Ministry for Science and Transport (BMWV) co-ordinates about
90% of the total research budget Austria (also including to some extent R&D
in the food area). Itis also responsible for the financial and infrastructure pro-
motion of university research, for the larger part of non-university scientific
research and also for academic teaching. The responsibility for financing
R&D in the area of food safety and nutrition in Austria lies within different
government departments; these ministries fund strategic applied research on
an individual project basis. For 1996 the total budget for RTD of all Austrian
ministries amounted to 729,5 Mio ATS (distribution between different scientif-
ic disciplines: 31% for natural sciences, 18,1% for technical sciences, 5,4%
for human medicine, 3,8% for agriculture, forestry and veterinary medicine,
31% for social sciences and 10,2% for humanities).

In addition research projects in these areas are financed by the two research
promotion funds.

The Austrian Science Fund (FWF) finances basic research in various disci-
plines {natural sciences, human medicine, humanities, technical sciences,
social sciences, agriculture and forestry and veterinary medicine} with an
annual budget of 835 Mio ATS.

The Austrian Industrial Research Promotion Funds (FFF) finances applied
R&D projects and innovation projects carried out by industry with a total
annual budget of about 1.895 Mio ATS. For the special research programme
in the food area (Lebensmittelinitiative Osterreich) a total budget of 160 Mio
ATS for the period of 2 years will be available.
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At the beginning of 1998, FFF launched this new research programme in the
food area (Lebensmittelinitiative Osterreich), in which innovative research
projects carried out by industry (especially SMEs) that contribute to an
enhanced competitive potential of Austrian food industry are financed.
Within this programme, projects in all areas of food research, covering the
entire food chain (including agricultural primary production, food production,
processing technologies, additives and also packaging technologies) will be
funded. In addition, this programme aims to stimulate co-operation between
research institutes, industry and other enterprises together with joint pro-
jects with international partners. '

This research programme was established in close co-operation with Food
Industries Association of Austria (FIAA), the Federal Ministry of Economic
Affairs (BMwA), the Federal Ministry of Agriculture and Forestry (BMLF), the
“Wirtschaftsférderungsinstitut der Wirtschaftskammer Osterreichs” (WIFI)
and the Bureau of International Research and Technology Cooperation (BIT).

3. Main Institutes and Centres

University of Vienna

Institute of Nutritional Sciences

Univ. Prof. Dr. |. EImadfa

AlthanstraBBe 14

A-1090 Vienna

Tel. (43-1) 313 36-8213

Fax (43-1) 313 36-773

Research on all subjects of human nutrition
http://www.univie.ac.at/Ernaehrungswissenschaften/

University of Agricultural Sciences

Dept. of Dairy Research and Bacteriology
Univ. Prof. Dr. H. Foi-y

Gregor MendelstraBe 33



A-1180 Vienna .

Tel. (43-1) 476 54-6101

Fax (43-1) 478 91 14

Food micrabiology and hygiene, milk and food chemistry, food physics and
rheology, fundamental dairy science

http://boku.ac.at/imb/

University of Agricultural Sciences

Dept. of Food Technologies

Univ. Prof. Dr. K. Kulbe

Muthgasse 18

A-1190 Vienna

Tel. (43-1) 360 06-6250

Fax {43-1) 360 06-6251

Food technologies; biochemical technologies, enzyme technologies, fermen-
tation, quality management

Technical University of Graz

Dept. of Biochemistry and Food Chemistry

Univ. Prof. Dr. W. Pfannhauser

Petersgasse 12/2

A-8010 Graz

Tel. (43-316) 873 64 70

Fax (43-316) 873 69 70

Food chemistry, analytical and sensory aspects, colorants aroma, trace ele-
ments, food intolerances

http://www.cis.tu-graz.ac.atfilct/

Technical University of Vienna

Dept. of Food Chemistry and Food Technologles
Univ. Prof. Dr. J. Washiitt|

Getreidemarkt 9

A-1060 Wien

Tel. {43-1) 58 801-4777

Fax (43-1) 581 95 99

Food chemistry, food additives, packaging materials



Veterinary Medical University : :

Institute for Meat Hygiene, Meat Technology and Food Sclence

Univ. Prof. Dr. F. Smulders

Veterinérplatz 1 R I
A-1210 Vienna

Tel. (43-1) 250 77-3301

Fax {43-1) 250 77-3390

Decontamination of meat and meat products, muscle blology and meat qual-
ity, meat species identification, biogenic amines in meat and meat products
rapid methods in meat microbiology

http://www.vu-wien.ac.at/i108/vmu/

Veterinary Medical University I

Institute of Milk Hygiene, Milk Technology and Food Science

Univ. Prof. Dr. E. Brand|

Veterindrplatz 1

A-1210 Vienna

Tel. (43-1) 250 77-3501

Fax (43-1) 250 77-3590 .

Hygienic, chemical, microbiological and technological analysis of milk and
dairy products

http://www.vu-wien.ac.at/i121/

Federal Dairy Insitute

Dr. H. Winterer

Wolfpassing 1

A-3261 Steinakirchen

Tel. (43-7488) 202

Fax (43-7488) 202-11

Dairy research, quality control, product and process development,
http://www.bamw.bmif.gv.at/

Federal Institute for Alpine Dairy Research
Dr. W. Ginzinger
A-6200 Jenbach
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Tel. (43-5244) 22 62

Fax (43-5244) 26 11 29

‘Dairy research, microbiology, hygiene, chemistry, culture development,
cheese technology

Institute for Agrobiotechnology

Univ. Prof. Dr. P. Ruckenbauer

Konrad Lorenzstrale 20

A-3430 Tulln

Tel. (43-2272) 662 80-101

Fax {43-2272) 662 80-103

Biotechnology in plant and animal production, analytical chemistry, packag-
ing technology

http://www.ifa-tulln.boku.ac.at/

AKH

Univ. Klinik fiir Kinder- und Jugendheilkunde
Univ. Prof. Dr. K. Widhalm

Wihringer Giirtel 18-20

A-1090 Vienna

Tel. (43-1) 40 400-2337

Fax (43-1) 2338

Nutrition, diet and health

University of Vienna

Institute for Tumor Biology - Cancer Research
Dr. S. Knasmiiller

Borschkegasse 8a

A-1090 Vienna

Tel. (43-1) 40 154-348

Fax (43-1) 406 07 90

Nutrition, diet and health
http://www.univie.ac.at/Krebsforschung/
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v' 4. Education and Training

A curriculum on Food Chemistry has been established by the FECS Food
Chemistry Division and will be the basis for education in academia in the
future.

The Institute of Biochemistry and Food Chemistry of the Technical University
of Graz is organising workshops for SMEs on topics like HACC, benefits of
fruit and vegetable consumption, cereals and dietary fibres, hygiene in the
food factory, new technologies in preservation.

The Inst. for Meat Hygiene, Meat Technology and Food Science, Veterinary
Medical University of Vienna is regularly involved in training meetings of
regional veterinary food inspection service authorities. Since 1997, veteri-
nary food hygienists from developing countries have the possibility to get a
basic training in detection of microbial food pathogens.

Working Party of Food Chemistry of the Austrian Chemical Society (G0Ch)
information available: http://www.ping.at/goech/ags/ags.htm

Austrian Nutrition Society (0GE)

information available: http://www.cis.tu-graz.ac.at/ilct/oege

v 5. Areas for co-operation

Investigate and develop new analytical methods for the screening of myco-
toxins and to investigate their toxic effects

improving microbial safety of muscle food by application of predictive mod-
elling

development of diets and food compounds for special consumer demands
(i.e. Zoliakie)
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Belgium
National R&D Programmes on Food Safety and Nutrition

v 1. National Overview and Strategy

Belgium has a federal structure and support for research and technology in
the area of food safety and nutrition comes from federal, community and
regional authorities. The federal authorities focus today mainly an prenor-
mative and primary production related research. The communities, being in
charge of so-called ‘person-linked’ policymaking, underpin through mainly
academic research their proper health and educational policy; while the
regions, being in charge of ‘territory-linked’ policymaking, including indus-
trial development, mainly harness a market-oriented technology policy.

The Federal Office for Scientific, Technical and Cultural Affairs (OSTC), the
Directorate-General for R&D of the Department of Agriculture and the Food
Inspection Service from the Department of Health are the main actors at the
federal level. .

The OSTC defines and monitors its food R&D-policy in consultation with the
other interested authorities, including the departments of health and agricul-
ture and economic affairs (Belgian Institute for Normalisation).

Within the Flemish region/community, relevant research projects are sup-
ported by the National Fund for Scientific Research (NFWO) and the Flemish
Institute for promotion of Scientific-Technological Research in Industry
(IWT). NFWO is concerned with precompetitive research; while IWT sup-
ports two types of projects:

1) those related to basic industrial research that may receive support to a
level of 50%

2) those related to development of prototypes that receive 25% support.

The Walloon Region supports through different vehicles both academia and
industries, including SMEs.

The strategic options of all the funding organisations are reflected in the
objectives of the programmes they finance (see chapter 2}.

NB: At the printing deadline no information was received from Brussels
Capital Region.

23



v 2. National Programmes

A) Federal R&D-initiatives

A.1. From 1990 to 1995, OSTC financed a programme on “Food related Health
Hazards” established in collaboration with the regional and community
authorities. A budget of circa 4,5 MECU covered 12 projects in four key areas.

2.1. Food Safety

2.1.1. Microbiological safety

HACCP and total system analysis of Refrigerated processed Foods; rapid
identification of Listeria monocytogenes and Campylobacter; presence and
fingerprinting of L. monocytogenes in cheeses.

2.1.2. Chemical Safety

Analysis of heterocyclic aromatic amines; residues of polychlorinated biphe-
nols in market basket products and total diets; cadmium.

2.2. Nutrition

2.2.1. Functional foods
Non-digestible dietary oligosaccharides, polyamines and allergy.

2.2.2. Food consumption

Monitoring of food constituents in food consumed in Belgium (NUBEL) math-
ematical modelling of consumption of organic and inorganic components and
cancer incidence.

24



A.2. As a result of progressive state reform, the present 0STC-programmes

(1995-1998, 1997-1998 and 1998-2001, 22 projects, budget: ca. 5 MECU ) is

fully focused on prenormative research, and includes projects on microbial

safety (Campylobacter, Salmonella & Listeria, antibiotic resistance); HACCP

and its implementation by SMEs; safety and quality of high pressure treated

foodstuffs; evaluation of the CEN prenorms concerning the monitoring and

characterisation of Novel Feed and Food (including GMO-based products);

chemical safety (e.g. dioxin-like substances; residues of antimicrobial sub-_
stances); food product certification (e.g. meat); indicators and norms for sus-

tainable agriculture, etc.

~ Details on all these projects can be found at the OSTC website FEDRA at
http://www.belspo .be/fedra

A.3.The priorities of the Ministry of Agriculture in the area of Food and health are:

development of fast, non-destructive methods for determination of the inter-
nal and external quality of fruit, vegetables and eggs;

development of fast, cheap, sensitive and reliable methods for the detection
of residues of phytopharmaceutical products, heavy metals in agricultural
products, residues of growth enhancing products used in cattle breeding and
of microbial agents which have potential impact on public health;

development of methods (a.o.molecular markers) that aid the process of
authentication of foods for the consumer throughout the food chain;

promotion of low input agriculture (plant and animal production).

Centres supported by the Agriculture Ministry include Belgian universities,
the federal research centres and the Research Centre of Gorsem. On a year-
ly basis circa 7 MECU is spent on projects in this area.

The food inspection service of the department of health (co) finances on a

flexible basis a limited number of initiatives in the fields of food safety (e.g.
database on food allergies) and nutrition (nutritional database NUBEL).
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B) Initiatives by the Regional and Community authorities

Flanders Region and Flemish Community

During 1992 - 1997, 28 projects were financed by the IWT in the food area to
a total of 4.25MECU. Details can be found in the Thematic Publication “Agro-
Food” published by the Ministry of the Flemish Community in 1996.

IWT support mainly focuses on improving existing products, developing new
products and optimising production processes. Many research topics are
directly related to issues of consumer concern:

— nutritional quality,

— low calorie components;

— safety;

— toxicity of contaminants and certain additives;
— monitoring systems;

— rapid microbiological tests.

Walloon Region

Programmes and actions are set up at a level that is both upstream and
downstream the food production:

Upstream

Development of biological control schemes
Development of label protocols
Development of prenormative methods
Animal feed and improved animal rearing
New monitoring techniques

Downstream

Validation of monitoring techniques
. Development of sanitary control techniques
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Detection of toxical products
Techniques aiming to get a more objective quality measurement
Development and fine-tuning of new means to eradicate pathogens

NB: At the printing deadline no information was received from Brussels
Capital Region.

C) Co-operation of the public and the private sector

The Belgian federation of the food industry (LVN/FIA) in the accompanying
- committee of the 0STC-programmes represents the private sector.

NUBEL, the Belgian nutritional database, is a joint venture of the food inspec-
tion services, the Institute for Veterinary Control (Department of Heaith) and
the federations of the Food Industry {LVN/FIA) and the distribution sector
(FEDIS). During its initial phase NUBEL received seed money from the feder-
al science policy office OSTC.

The food inspection service of the department of Health and FEDIS have also
a concertation platform that permits to go for rapid action in the exceptional
cases that health hazards occur within the food distribution chain.

NB: At the printing deadline, no information was received from the non-fed-
eral authorities.

D) Databases
The following OSTC funded databases/websites can be mentioned:

— http://cemu10.fmv.ulg.ac.be/ostc, on residues of hormones and veterinary
products;

— http://www.cragx.fgov.be:83 , on norms, regulations, directives related to
the environmental and quality related issues in animal production;
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— http://www.cragx.fgov.be on authenticity control of agricultural and agro-
food products attesting specified quality characteristics.

NUBEL the Belgian nutritional database {see supra) is not yet available for
on-line consultation. Requests for off-line consultation should be made to the
food inspection service [Tel. (32-2) 210 63 87].

The allergy database, linked to the European Food Intolerance Databank-net-
waork, is not yet available on line.

NB: At the printing deadline, no information was received from the non-
Federal authorities.

3. Main Institutes and Centres

3.1. The main federal agricultural research centres are:

Centre des Recherches Agronomiques (CRA)

Mr. R. Biston, Director

av. de la Faculty d’Agronomie 225030 Gembloux
Tel. (32-81) 61 19 55; Fax (32-81) 61 49 41

E-mail: biston@cragx.fgov.be;

Strong points

physical methods for the intrinsic quality measurement of agro-food products
(cereals, potatoes); phytopharmaceutical residue; quality dairy products

Centrum voor Landbouwkundig Onderzoek (CLO)

Mr. Keymeulen

Burg. Van Gansberghelaan 96 9820 Merelbeke
Tel. (32-9) 272 02 11, Fax (32-9) 272 02 15
E-mail: clo@ fgov.be
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Strong points

Detection of pathogens in dairy products, eggs and meat; detection of
chemical contaminants (mycotoxins, heavy metals, residues of veterinary
products).

b

CODA-CERVA

Mr. J. Peeters, Director ai
Groeselenberg 99 1180 Brussels

Tel. (32-2) 375 44 55; Fax (32-2) 375 09 79
E-mail: a.jopee@var.fgov.be

Strong points

Salmonella, E. Coli, Brucellosis, tuberculosis, cryptosporidiosis, paratubercu-
losis, BSE.

Koninklijk Opzoekingscentrum van Gorsem

Mr. Verheyden, Director

Brede Akker 3, 3800 St. Truiden

Tel. (32-11) 68 20 19; Fax (32-11) 67 43 18
E-mail: gorsem@tornado.be

Strong point
Low input production of fruit (integrated pest management etc.).

3.2. The Flemish authorities refer to the following publication “Agro-food
{1996) that could be acquired from the Ministry of the Flemish Community -
Science, Innovation and Media Department (ref. number D/1996/3241/037; Tel.
{32-2) 507 60 08, Fax (32-2) 507 60 07).

3.3. The main Walloon centres quoted by the Walloon ‘Direction Generale de
I'Agriculture’ are:
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Faculté universitaire des sciences agronomiques de Gembloux
Passage des Deportes 2 :

B-3050 Gembloux

Tel. (32-81) 62 21 11 and 21 07

Fax (32-81) 61 45 44

Université de Liege

Faculte de Medecine Veterinaire
Boulevard de Colonstere, 20 Bte 42
B-4000 Liege 1

Tel. 041/66 98 11

Fax 041/66 41 16

Facultes Universitaires Notre-Dame-de-la-Paix
Rue de Bruxelles 61

B-5000 Namur

Tel. (32-81) 7241 11

Fa: (32-81) 72 40 03

Facultés des Sciences agronomiques

Université catholique de Louvain e
Place Croix du Sud , T
2 bte 1

B-1348 Louvain-la-Neuve

Tel. (32-10) 47 37 19

Fax {32-10) 47 37 45

NB: At the printing deadline no information was received from Brussels
Capital Region.

4. Education and Training
All of the under point three mentioned centres and institutes provide educa-

tional and training opportunities in their respective fields of expertise.
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v 5. Areas for co-operation

Prenormative research: harmonisation of protocols (detection of pathogens,
residues, contaminants of diverse origin etc.), development and validation of
reference materials etc. :

Monitoring of food consumption patterns (including need of better knowl-
edge of the real uptake of food stuffs) and organisation of transnational epi--
demiological research (including studies on human exposure to different
food contaminants (dioxins, pesticide residues, heavy metals, etc.).

Nutritional and other relevant databases (sharing investments, validation of
results (e.g. through ring-testing), avoiding overlaps, sharing protocols, link-
ing data, etc.);

Tracebility of food stuffs, including techniques which aim to detect the origin
of food stuffs;

Functionality of food stuffs (nutritional studies underpinning nutritional
claims, including research on the protective compounds in foodstuffs).
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Denmark -
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

The objectives of the Danish National R&D Programmes on Food Safety and
Nutrition are to give Danish consumers the best possible protection against
physical, chemical and microbiological risks from the food supply and to sup-
port the introduction of healthy eating habits in the Danish population based
on up-to-date national and international scientific knowledge. In the “white
book” from 1995 on “Research in perspectives: A national research strategy™
from the Danish Ministry of Research it was recommended that research in
the quality and safety of agricultural products should receive higher priority
over the next 10 years.

The national strategy for R&D within Food Safety and Nutrition now forms an
integral part of a broader strategy embracing all publicly funded food
research. Input has originated from various working groups in different min-
istries formulating strategies for selected sectors within the overall Danish
national strategy for research. These sectors include agriculture, fisheries,
health and medicine. Strategic research plans have also been formulated by
the various research councils, such as the Technical Research Council and
the Council for Agriculture and Veterinary Sciences. The Ministry of
Research and the Ministry of Food has allocated funds for strengthening
Danish Food research via a special research programme (FOETEK). The key
themes within FOETEK have been health and nutrition, food safety, food qual-
ity, new applications, environmental aspects and consumer preferences.

v 2. National programme

The Danish Food Technology Programme (FOETEK) has funded several pro-
jects related to food quality, food safety and nutrition during the last six years.
FOETEK is the major national programme for basic research in food science,
food technology and nutrition. Most of the funding is granted to projects at
Centre for Advanced Food Studies. The projects span areas from analytical
chemistry through natural antioxidants, toxicants, flavourings and colourants
to nutritional value of processed foods and their health effects. The program



on natural antioxidants from plants is a major collaboration between IFT, IFN,
and Centre for Advanced Food Studies and coordinated with EU-FAIR and
COST programmes.

A national program was launched in 1995 by the Ministry of Food, Agriculture
and Fisheries to support scientific co-operation between sectorial research
institutes and the food industry. Analytical and toxicological research was
initiated under this program on novel foods and natural phytoprotectants in
foods. This waork is co-ordinated within an EU-FLAIR programme.

In 1996 financial support from the Ministry of Health was directed towards
Health and the Environment. Special attention was given to development of
procedures for scientific risk assessment including establishment of science-
based limit values, precise food intake data, studies of oestrogen-like com-
pounds in foods, toxaphenes, PCB-congeners, pesticide residues, residues of
veterinary drugs and materials intended to come in contact with foods.

The Danish Medical Research Council, in 1996, launched a three year
research programme entitled “the effect of environmental hormone-like com-
pounds in humans” in order to strengthen basic research within this area.

A program that examines iodine and folate intake in the Danish population

was initiated in 1997 as a prelude to enrichment programmes.

2.1. Food safety

2.1.1. Microbial safety

A great number of research projects are focused on the development of fast
and reliable methods for detection and typing of pathogenic microarganisms
e.g. Salmonella, Listeria.

From 1997 a nationwide survey of Campylobacter spp. in retail foods is being
funded centrally.
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Interactions between bacteria are felt to be important for risk assessment and
the colonisation potential and transmission of genes between bacteria are be-
ing studied using animal models as well as an artificial gut model. This work is
used in the risk evaluation of genetically modified organisms for use in foods,
or for predicting the transfer of antibiotic resistance from possible antibiotic
resistant bacteria which may be present in food to the natural gut flora.

Stress is a part of bacterial life conditions. Research is concentrating on
understanding cellular mechanisms by which food borne pathogens
(Salmonella, Listeria) adapt and survive during periods of changing environ-
mental conditions. Stress stimuli may affect virulence, and the results may
therefore improve assessment of microbial safety and risks under different
preservation conditions (salt, heat, acid). The mechanisms involved in turning
a bacteria to a “viable but not culturable” (VBNC) form are studied, as well
as the possibility for detection of these organisms.

A major programme concerned with surveillance of antibiotic resistant bac-
teria in the entire food chain has been established and related projects are
now being launched to determine transmission routes, virulence and patho-
genicity of Salmonella and Listeria together with their ability to colonize sur-
faces. ‘

Mechanisms involved in virulence of microorganisms are being investigated
to evaluate some of the factors contributing to human disease, eg. the varia-
tion in virulence between different types of Listeria monocytogenes.

A major ongoing porgramme is studying the prevention of fungal growth and
mycotoxin production in foods. The aim is predictive mycology based on tax-
onomical, ecological, and physiological methods, which employ multivariate
statistical evaluation of the multitude of data. Further studies are directed
towards the influence of microenvironmental conditions (e.g. pH, water activ-
ity, temperature, atmospheric compaosition) on fungal growth and secondary
metabolite production.
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2.1.2. Toxicological safety

Studies of pesticides and veterinary drugs residues in foods, their levels and
toxicological properties are a high priority at present.

Levels and character of chemicals from polymer materials {eg packaging)
which come into contact with foods are being studied together with toxico-
logical screenings for compounds with mutagenic or hormonal properties.

Chemicals with hormone-like activity (endocrine disruptors) which occur in
food for technical reasons or are environmental pollutants are being
screened for estrogenic and anti-androgenic activity in vitro and in vivo. They
are also tested in animal studies for their potential reproductive toxicity.
Analytical methods are being developed for their detection in foods.

Carcinogenicity studies, using transgenic mice models, of heterocyclic aro-
matic amines formed mainly in protein rich foods such as meat during heat-
ing {frying and broiling) are ongoing. Their metabolic fate and reaction pat-
tern with proteins and DNA in the body as well as their potentlal as markers
for exposure and early toxic damage is being investigated.

Improvement of methods for determination of levels of persistent
organochlorine pollutants, such as PCBs and toxaphene and mycotoxins,
such as aflatoxins and ochratoxins, in foods is ongoing.

2.1.3. Chemical safety

Testing of chemically defined flavouring substances via 28 and 90 day animal
studies to support and evaluate the accuracy of chemical structure-activity-
analyses in relation to human safety has been initiated.

A programme on novel foods is focusing on testing of genetically modified
food plants, especially expression of inserted genes under varying circum-
stances, together with testing of novel food proteins, carbohydrates and fats
in 28 and 90 days rat feeding studies. The development of colon cancer and
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cardiovascular diseases under the influence of different dietary constituents
(eg fibers, unsaturated/saturated fatty acids, refined carbohydrates) is being
investigated via animal models.

~2.2. Nutrition

2.2.1. Diet and consumption (including consumer choice)
Present research is concerned with dietary lipids, including structured lipids,
lipid oxidation, carbohydrate metabolism and appetite regulation, infant nutri-

tion, iron uptake and peroxidative status. Studies are made using both animal
models and human volunters.

2.2.2. Nutrition, Functionality (food designed for health)

There are no projects relating to nutritional effects of functional foods.
Nutritional research does however, explore the effect of constituents rele-
vant to functional foods (e.g. lipids).

2.3. Commercial activity

Major Danish food companies such as Danisco and MD Foods take part in

different research programmes relating to food safety and nutrition, partly as
a step in product development.

2.4. National databases

Microbiological Database for Foods

In 1995 the Danish Veterinary and Food Administration established a microbi-
ological database for foods. This database contains information about the
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microbiological testing carried out by the 32 municipal food control units in
Denmark primarily on foods from the retail outlets.

The Microbiological Database contains information about the samples as prod-
uct type, production date, date of expire, geographic origin, type of packaging
and reason for testing. For each sample the analytical results from the parame-
ters tested are registrated by analytical method, result, unit and subtypes.

Contact persons

Carl-Henrik Brogren and Niels Nielsen

Institute of Food Safety and Toxicology
Division of Microbiological Safety.

The FLAVIS database
(EU-Flavour Information System)

The FLAVIS database lists for the time being around 2500 chemically defined
flavouring substances. 1200 of these 2500 substances have been completed
with the information described below.

For each substance there is possibility for 57 different entrances for informa-
tion, which can roughly be divided into:

— standard basic information (identification numbers and names, physical
properties, etc.)

— exposure, natural food occurrence and use/use levels

— toxicological information (including human and animal toxicity, genotoxi-

city, metabolism, hydrolysis, etc,)

The database software was initially developed in Borland Pascal with
Borland Database Engine, but is now being changed into a Windows based
edition with Borland Delphi version 1.0 with a Paradox database as the devel-
opment tool.
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The database was developed in 1992/1993 as a tool for the Scientific
Committee for Food (SCF)//SCOOP Working Group on chemically defined
flavouring substances and the database therefore also contains the evalua-
tion results of the Working Group. It is the intention that the FLAVIS database
also in the future will act as a tool for this Working Group and the SCF, as well
as for the administrators in the EU-Commission.

The work concerning updating and maintenance of the FLAVIS database is
financially supported by the EU-Commission, and must accordingly formally
belong to the Commission.

Contact person

Jem Gry
Institute of Food Safety and Toxicology

Information System on Inherent Toxicants in Food Plants —
TOXIP

The TOXIP database presently contains data concerning inherent con-
stituents in around 300 food plants consumed in the EU. Besides the data
on the toxic, the flavouring and the nutritional constituents the database
contains an elaborated index on the food plant names (scientific as well as
popular names in all EU and Nordic languages, including synonyms) Data
are accessible through any of these indications.

The data have mainly been compiled from major reference handbooks,
review articles and a few original scientific papers whereas searches in
electronic bibliographies have only occasionally been used to scan for data.

The database works in Windows-environment and has been developed in
Borland Delphi and with Paradox 4.0 as database-"engine”. A change from
Paradox to the Access database system is foreseen in the near future but
the system is well suited for newer technical developments.
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The TOXIP database has been sponsored first by the Danish Environmental
Protection Agency and later on from the Danish multiministerial research
and development programme FOTEK. Otherwise only the Danish Veterinary
and Food Administration (formerly the National Food Agency) has been in-
volved financially. The disposal of the Danish food sector.

To support a further development of the TOXIP database in the direction of
entering critically assessed compositional and toxicological data and in
order to include international co-operation an EU-FAIR application was
delivered by the latest, Sixth call for proposals (Jan. 1998).

Contact person for further information: Dr. Jarn Gry, Institute of Food Safety
and Toxicology. )

A national database dating from 1995 covers intake of foods and nutrients
among the Danish population of age 1-80 years. ‘Statistics Denmark’ has a
second database containing information on consumer choice measured by
purchase rates in Danish households. A third database contains information
on the content of nutrients and contaminants in a wide range of Danish foods
since 1980. Combining these three databases makes it possible to evaluate
to what extent the Danish diet fulfils nutritional recommendations.

3. Main Institutes and Centres

The Danish Zoonosis Centre is a co-operation between the Plant Directorate,
the Danish Veterinary and Food Administration, the Statens Seruminstitute,
the State Veterinary Serumlaboratory and the Royal Veterinary and
Agricultural University. The Center has been established to gather informa-
tion on the prevalense and trends (the epidemiology) of zoonotic microor-
ganisms so that these can be controlled effectively.

Danish Zoonosis Centre
Tel. (45} 35 30 01 48
Danish Veterinary Laboratory



Fax (45) 35 30 03 97
Biilowsvej 27

E-mail: sca@svs.dk
DK-1790 Copenhagen V

Contact persons
Henrik C. Wegener, Ph.D., Head

Tel. (45) 35 30 01 54
E-mail: hcw@svs.dk

Flemming Bager, DVM,

Tel. (45) 35 30 01 52
Research Scientist
E-mail: fib@svs.dk

Bendix Carstensen, M.Sc.

Tel. (45) 3530 01 39
Senior Research Scientist
E-mail: bxc@svs.dk

Suanne Carlsson, Administrator

E-mail: sca@svs.dk

Expertise:

Zoonoses. Epidemiology. Microbiology. Food Safety. Risk Analysis.
Surveillance. Antimicrobial resistance. Outbreak investigation. Salmonella.
Campylobacter,

The studies on stress control in bacteria, on transmission routes of

pathogens, and on mycology are all carried out at Centre for Advanced
Food Studies. The Centre is run jointly by the Royal Veterinary and
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Agricultural University (RVAU) and the Technical University of Denmark
(DTU). Work on pathogens in fish food is carried out at Danish Fisheries
Research, Department of Seafood Research, DTU. Screening for and risk
assessment studies of food borne microbial pathogens and safety testing of
starter cultures are performed by the Danish Veterinary and Food
Administration (IFT and IFN).

Centre for Advanced Food Studies (LMC)
Tel. (45) 3528 32 28

Fax (45) 3528 3210

Rolighedsvej 30

DK-1958 Frederiksberg C

The Technical University of Denmark (DTU)
Tel. (45} 45 93 30 66

Fax (45) 45 88 49 22

Building 221

DK-2800 Lyngby

hhtp://www.Imc.dk

E-mail: Imc@ibt.dtu.dk

Anne Busk-Jensen, Director

Contact persons

National Databases
Microbiological Datahase for Foods

Jens Adler-Nissen, Professor

Tel. (45) 45 25 26 29
Fax (45) 45 88 49 22

The Technical University of Denmark
Department of Biotechnology

E-mail: jan@ibt.dtu.dk

DTU, building 221

DK-2800 Lyngby

42



Key words

biotechnology, process technology, enzymes, heat treatment, functional
properties, emulsions.

Gunhild Hilmer

Tel. (45) 45 25 27 36
Fax {45) 45 88 63 07
The Technical University of Denmark

Department of Biochemistry and Nutrition
DTU, building 224
DK-2800 Lyngby

Key words

metabolism, nutrition, lipids, lipo proteins, oxidation, antioxidants, fatty acids,
fish oil, dairy produce, lipid analysis.

Hans Henrik Huss, Professor

Tel. (45) 45252570
Fax (45) 4588 47 74

Department of Seafood Research
Danish Institute for Fisheries Research
E-mail: hhh@ffl. min.dk

DTU, building 221

DK-2800 Lyngby

Key words

microbiology, fish and fish produce, health aspects, microbial spoilage,
preservation, biopreservation, quality control, HACCP,



Brittmarie Sandstrim, Professor

Tel. (45) 35 28 24 91

Fax (45) 35 28 24 83

The Royal Veterinary- and Agricultural University

Department of Human Nutrition
E-mail: bsa@kvl.dk
Rolighedsvej 30

DK-1958 Frederiksberg C

Key words

nutrition, coronary heart disease, lipids, antioxidants, minerals, trace ele-
ments, absorption, metabolism, stable isotopes.

John Elmerdahl Olsen, Professor

Tel. (45) 35 28 27 84

Fax (45) 35 28 27 57

The Royal Veterinary- and Agricultural University

Department of Veterinary Microbiology
E-mail: john.e.olsen@vetmi.kvl.dk
Stigbgijlen 4

DK-1870 Frederiksberg

Key words

pathogenic bacteria: virulence and tracing of infection.

Susanne Kngchel, Associate Professor

Tel. (45) 35 28 32 58

Fax (45) 35 28 32 31

The Royal Veterinary- and Agricultural University



Department of Dairy and Food Science
E-mail: skn@kvl.dk

Rolighedsvej 30

DK-1958 Frederiksberg C

Key words

pathogenic bacteria, spoiling organisms, food preservation, stress, resis-
tance development, HACCP, risk analysis, microbial ecology in foods.

The Danish toxicological research regarding chemical food safety and safe-
ty of novel foods takes place at the Danish Institute of Food Safety and
Toxicology (IFT). IFT collaborates with Danish Universities on specific pro-
jects as well as programs for education of students.

Most studies in nutritional matters takes place at RVAU and DTU under the
aegis of Centre for advanced Food Studies, but also at the Danish Institute for
Food Research and Nutrition (IFN) and different departments of general and
university hospitals.

Institute of Food Safety and Toxicology
Tel. (45) 33 95 60 00

Fax {45) 33 95 66 96

Merkhgj Bygade 19

DK-2860 Seborg

E-mail: vid@vfd.dk

Ib Knudsen, DVM, Head.
Tel. (45) 33 95 65 25
E-mail: ik@vfd.dk

Key words:

Toxicology, microbiology, biotechnology, laboratory research, risk assess-
ment, food additives, chemical pesticides, chemical contaminants, natural
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inherent toxicants, food borne pathogens, antibiotic resistance, starter cul-
tures, biological pesticides, genetically modified plants, novel foods, func-
tional foods, nutrients, diet and health.

Contact persons

John Chr. Larsen, M.Pharm.Sci., Head
Tel. (45) 33956589
E-mail: jcl@vfd.dk

Division of Biochemical and Molecular Toxicology
Merkhgj Bygade 19
DK-2860 Sgborg

Jens-Jirgen Larsen, DVM, Ph.D. Head
Tel. (45) 33 95 65 38
E-mail; jjl@vfd.dk

Division of General Toxicolog\}
Merkhgj Bygade 19
DK-2860 Sgborg

Jirgen Schlundt, DVM, Ph.D., Head
Tel. (45) 33 95 65 59
E-mail: js@vfd.dk

Division of Microbiological Safety
Markhgj Bygade 19
DK-2860 Sghorg

Institute of Food Research & Nutrition
Tel. {45) 33 95 60 00

Fax (45) 33 95 66 96

E-mail: vfd@vfd.dk

Markhgj Bygade 19

DK-2860 Sgborg
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Klaus Holch, Ph.D., Head
Tel. (45) 33 95 64 11

Fax (45) 33 95 66 19
E-mail: kh@vfd.dk

Key words

Nutrition, Food Safety, Consumer Health, Food Analysis.
Contact persons

Lars Ovesen, M.D., Head
Tel. (45) 33 95 64 12
E-mail: lov@vfd.dk
Division of Nutrition
Markhgj Bygade 19
DK-2860 Saborg

Key words:

nutrition, public health, dietary recommendations, functional foo[fs, food
additives, catering.

Bodil Bilde, M.Sc., Head

Tel. (45) 33 95 64 59

E-mail: bob@vfd.dk

Division of Food Contaminants
Morkhgj Bygade 19

DK-2860 Saborg

Key words:

food contaminants, pesticide residues, migration from food contact materi-
als, analytical methods.

Inga Orntoft, M.Sc., Acting Head

Tel. (45) 339568 18
Fax (45} 33 95 68 01
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Division of Food Analysis
P.0. Boks 268
Sendervang 4

DK-4100 Ringsted

Key words

Chemical analyses, microbiology, food sampling, residues of veterinary
drugs.

Several Danish research institutions have a tradition of research in food
quality and also with a tradition for considerable international cooperation
such as Centre of Advanced Food Studies (RVAU and DTU), Danish Veterinary
and Food Administration (IFT and IFN} and a number of University
Departments.

4. Education and Training

Food safety and nutrition are integrated elements within most Danish food
related educational programs.

A wellstructured educational system in Denmark for training of employees in
the primary sector secures a relatively high level of knowledge of food safe-
ty in this sector.

The State food control authorities have, in collaboration with local control
authorities standardised the training of food control personal working in the
manufacturing industry. and legislation relating to food production demands
the implementation of educational programs in order to improve the knowl-
edge of all employees directly involved in the food handling process.

Master and Ph.D.-programs at the veterinary and technical universities in

Denmark involve elements on nutrition and food safety, often in collaboration
with sectorial research institutes.
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v/ 5. Areas for co-operation

All EU scientific committees are being restructured within DG XXIV in co-
operation with DG XII, to give scientific advice on matters relating to con-
sumer health, in the interests of both consumers and industry. This advice
will be based on principles of excellence, independence and transparency.
In support of this activity, scientific methods for chemical and microbial
safety assessment and nutritional evaluations within the EU should be pur-
sued and enforced. This applies to both optimisation of the individual test-
ing methods and the concerted use of the test results in assessment of
safety and nutritional properties.

In the field of chemical risk assessment, basic methods of testing still have
serious shortcomings, especially in the areas relating to hormonal, repro-
ductive and behavioural effects, on the immune system and ageing. For mi-
croorganisms and novel foods, agreed testing methods do not exist yet, only
principles are identified and agreed upon. In all these areas trans-European
co-operation and management of scientific effort is urgently needed:

There is, we feel, an urgent need to collect and organise safety data and
safety assessments within a pan-European database to ensure trans-
parency and avoid unnecessary repetition of studies. Denmark has based
upon experiences with present databases experience in data collection
and safety assessment procedures and can offer to coordinate such work.

Denmark is strong in the area of testing the health and nutritional effects
of food component in animal studies and human biomarker studies.
However, several European countries undertake research in this area and
we feel that co-operation could resolve many technical aspects relating to
health claim in foods as well as help to place European companies in fore-
front of this important and quickly expanding field.

All these actions would all form a valuable basis for agreement on food la-

belling and documentation relating to food imports and exports.
International collaboration in all these actions would be beneficial.
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Finland

National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy -

Traditionally, food safety has not been a matter of serious public concern in
Finland. Prior to joining the EU, the country did not import food to any great
extent and its northern location gave it a natural benefit in relation to food
safety. There were, and still are, no serious zoonoses and no BSE within the
borders. Furthermore, compiled statistics for salmonella suggest that relative
to other countries, the levels are very low. (e.g. In 1995 from 12 000 pigs exam-
ined in slaughter houses 0,3% were salmonella positive. In the same year less
than 0,8% of the beef samples, less than 1% of the examined cattle farms and
less than 12% of the eggs produced were salmonella positive. State
Veterinary and Food Laboratory, annual review 1995, p. ix).

Food safety has traditionally been the responsibility of the veterinarians with
the Faculty of Veterinary Medicine at the University of Helsinki being the key
centre for training. The State Veterinary and Food Laboratory is the
Government body responsible for legal inspections and the main centre for
research in the field. .

Food companies have their own laboratories for food hygiene and safety con-
trol. Many, if not all, now have up to date procedures based on HACCP.
However only in a few of the larger companies does one find basic, innova-
tive research programmes.

Studies of diet and health have a long history in Finland. Research at the
University of Helsinki within the Faculty of Agriculture and Forestry dates
back half a century. The high incidence of cardiovascular disease has been
a focal point for the activity and studies have concentrated n the influence of
fats, milk fat, polyunsaturated oils etc. More recently, emphasis has been
placed on the efficacy of new products in lowering cholesterol and blood
pressure.

The National Public Health Institute has conducted extensive surveys of the
nutritional intake of the population, together with links to diabetes, cardio-
vascular disease and other chronic diseases. For example, the prestigeous

51



North Karelia project led by Professor Pekka Puska of the National Public
Health Institute initiated in 1972, aims to reduce the high cardiovascular dis-
ease rates in the region.

The Finnish food industry has integrated the challenge of healthy food into
their R&D strategies and they have close collaboration with both nutritionists
and clinicians. In 1988, the Department of Pharmacy at the University of
Helsinki started to co-operate with Helsinki and Turku University Central
Hospitals and the Raisio Group in studying the effect of rapeseed oil on blood
cholesterol levels. During this study in Raisio Group was found a way of turn-
ing plant sterol and stanol into plant stanol fat (Benecol%) suitable for food
production. Huhtam-ki/Leaf Company made intensive cooperation with the
University of Turku and the University of Qulu when they showed their xylitol
containing chewing gum to prevent tooth decay. Product development is now
concentrating on reducing health problems created by saturated fats, sugar
and salt, by replacing them with health promoting substitutes. There are
already some very promising foods or food ingredients on the market. The lat-
est boom in nutrition research and development is functional foods.
Practically every major food company has included them in their R&D strate-
gies along with several university groups.

2. National programme

With the advent of EU membership, diet and health together with food safety
are considered to be important issues in Finland. However at this time there
are no specific national measures directed to support of co- ordlnated
research programmes in either area.

2.1. Food safety

Most of the research {and quality control work) in food safety is carried out
in the State Veterinary and Food Laboratory (EELA). Food companies can
apply for public support from, for example, the Technology Development
Centre (Tekes).
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A new arrangement called the Hygiene Clinic is now into its second year.
Operated by the Technical Research Centre of Finland (VTT), itis a concept
where SMEs can present specific food safety and hygiene related problems
in the form of a research project. Experts at VTT conduct the research and
the companies pay 50% of the costs. The Technology Development Centre
(Tekes) provides the other 50%. So far about 3MFIM (0.6MECU) have been
spent in the Clinic activities and it has been very well received by the SMEs.

4

2.2. Nutrition

Research in this area is included in many of the existing national pro-
grammes. The largest National food research programme is ‘Innovation in
Foods’ operating from 1997 to 2000 and funded by Tekes. Qver 200 MFIM
{(40MECU) will be spent. The programme supports studies of food processing
technologies, however the largest part is directed towards Food and Health
and consumes approximately two thirds of the allocated funds. Food and
Health includes some 20 different projects mainly aiming at development of
functional foods. Many of the projects use clinical studies to establish a
sound scientific base for the claimed health effects. Both academic groups
and industry are involved. The consortia cover nearly 100% of the groups in
the field in Finland. A smaller programme called Future Foods is run by the
VTT. This programme of 35 MFIM (7 MECU) has also elements for functional
food development. These two programmes are under the mandate of the
Ministry of Trade and Industry. .

The Ministry of Agriculture and Forestry has a fairly small national pro-
gramme New Applications of Milk, with few projects on nutrition and func-
tional foods. The amount spent is about 10MFIM (2MECU). There is also a
new focussed funding to a food cluster concept containing elements from the
primary production to the consumer. Project evaluations are underway. The
amount of funding available for the next three years is approximately
12.5MFIM (2.5MECU).

An important Nordic co-operation in the form of the NordFood programine
has been ongoing for the last three years. The programme contains several



large projects on food safety and nutrition/functional foods. The total volume
of the programme is about 156MF{M, of which the two areas concerned have
secured about 60MFIM (12MECU). An important aspect of this programme is
that industry is involved in every project. :

2.3. Commercial acti\iity

An approximate estimate of the annual R&D expenditure of the food industry
is 300MFIM (60MECU), of which about 80MFIM (16 MECU) may be allocated
to the areas under discussion. The contribution of SMEs is very difficult to
estimate, since many of them, even active in R&D functions, do not have a
separate R&D budget. The total share of food safety research is very small.

There is an intense effort to produce different types of functional foods using
various raw materials such as milk, cereals, plants and herbs. Lactic acid
bacteria -technology is widely applied. Many of these projects at present
receive public funding through a concerted national activity in the form of a
technology programme (Food and Health). Several products are already on
the national as well as on the.international market. Examples are
* Lactobacillus GG, Gefilus {Valio), Benecol, a cholesterol lowering edible fat
(Raisio), Xylifresh confectionery including xylitol sweetener with anticaries
properties (Huhtam-ki-Leaf). Some other very promising products are already
in the national market: Oat pasta (Melia), Yosa, an oat based fermented
yoghurt type product (Bioferme) and rye crispbreads (Cultor Baking).

At present funding in these areas is centralised in national research/technol-
ogy programmes. These efforts deal mainly with concepts be they clinical
studies to verify the health claims or-innovative product development or new
process technologies to develop more wholesome, healthier foods. The food
industry is closely involved. Due to the relatively small size and low popula-
tion of Finland there are no major regional efforts.
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2.4. National databases

The Ministry Agriculture and Forestry, together with the Agricultural Library
of the University of Helsinki are working on a database of ongoing research in
the field of FAIR-programme. Useful information in this field can also be found
at the following web sites

http://www.mtt.fi/etl/etl_eng.hmtl www.mtt.fi/etl/etl_eng.html

www.honeybee.helsinki.fii/mmha/english/

3. Main Institutes and Centres

National contact point

Dr, Mervi Sibakov

Technology Development Centre {Tekes),
PO Box 69

FIN-00101 Helsinki

Tel. {358) 105 21 58 23; Fax {358) 105 21 59 05
E-mail: Mervi.Sibakov@tekes.fi

University of Helsinki, Faculty of Veterinary Medicine, Department of Food
& Environmental Hygiene

Staff of about 10 academics and four technicians. Main areas of research:
microbial safety of vacuum packaged foods, especially related to botulism,
Listeria and Yersinia and food safety aspects related to Campylobacter,
Helicobacter and Aeromonas.

Prof. Hannu Korkeala

P.O. Box 57

FIN-00014 University of Helsinki

Tel. {358) 97 08 51
www.helsinki.fi/el/tdk/eng/engindex.html

55



University of Helsinki Facuity of Medicine, Department of Biomedicine
Staff about 5. New concepts for cholesterol lowering foods.

Prof. Heikki Vapaatalo - * -
P.0.Box 9

FIN-00014 University of Helsinki
Tel. (358) 919 11
www.physics.helsinki.fi/~biomed/

University of Helsinki Facuity of Agriculture and Forestry, Department of
Applied Chemistry and Microbiology

Academic staff of 20 plus students.

Main areas of research are the following: Food quality and nutritional avail-
ability in Finland, Nutritional risk factors in cardiovascular disease, Nutrition
and bones, Food fats and thrombosis, sterols, flavonoids.

Dr. Marja Mutanen, Prof. Vieno Piironen
P.0. Box 27

FIN-00014 University of Helsinki

Tel. (358) 9 708 51;

honeybee.helsinki.fi/

University of Helsinki Faculty of Agriculture and Forestry, Department of
Food Technology:

Academic staff of 10 plus students.

Consumer attitudes towards food choices, sensory evaluatlon health pro-
moting components of rye and oat.

Prof. Hely Tuorila, Prof. Hannu Salovaara

P.0. Box 27

FIN-00014 University of Helsinki

Tel. (358) 97 08 51

honeybee.helsinki.fi/ : : R
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University of Helsmkl Faculty of Agriculture and Forestry, Department of
Economics

Academic staff of 4-5 plus students.
Different aspects of consumer choice related to food.

Prof. Sirpa Tuomi-Nurmi e
P.0. Box 27 : BT
FIN-00014 University of Helsinki
Tel. (358) 97 08 51
honeybee.helsinki.fi/

University of Kuopio Department of Clinical Nutrition

Staff of about eight academics plus students. Main lines of research:
Nutrition including diet and consumption, food designed for health.

Nutrition and diabetes, metabolic effects of different fats and oils, links
between food habits and genetic bases of obesity, cardiovascular diseases
and breast cancer. A new line of research explores health effects of Flnmsh
wild berries.

One of the central players in the field.

Prof. Hannu Mykkénen
Harjulantie 1 E
FIN-70210 Kuopio

Tel. (358) 17 162 211
http://www.uku.fi

University of Turku Department of Biochemistry and Food Chemistry

The department has a staff of about 30, 13 of whom are Ph.D. students. Many
of the projects have strong connections with industry with some 4MFIM
(0.8MECU) of outside funding. Main areas of interests are Probiotics and
functional foods with on going EU-projects, molecular structure of food
lipids and their effect on human health, functional and health effects of some
Finnish berries, wholesome fish products (Baltic herring) and food safety
aspects related to fish products.
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One of the central players, more inclined towards applications, very much
industry oriented.

Prof. Seppo Salminen
Vatselankatu 2
FIN-20014 Turku

Tel. (358) 23 33 68 40
www.utu.fi/ml/biokemia/

National Veterinary and Food Research Institute {EELA)

Co-ordination and supervisory functions prescribed by hygiene legislation
{milk, meat, fish and egg products), monitoring of in-house inspection in pro-
duction plants and expert assistance, microbiological investigations of food
quality, investigation of pathogenic microbes and parasites, investigation of
antibiotic residues by microbiological methods, advising food laboratories
and slaughterhouses, chemical investigation of contaminants, analyses of
the basic compaosition and quality of foods.

The central player in food safety issues.

Prof. Jorma Hirn

P.0. Box 368 -

FIN-00231 Helsinki,

Tel. (358) 939 3101
www.mmm.fi/hallinnonala/eela/

Agricultural Research Centre (MTT)

Academic staff over 20, of which about 10 students.

Bioactive peptides in milk, studies on components of colostrum and whey for
the development of functional foods, lactic acid bacteria fermentations in

foods.

Interests are closely related to primary production.
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Prof. Hannu Korhonen
MTT, ETL

FIN-31600

Tel. (358) 34 18 81
www.mtt.fi/etl/etl_eng.html

Technical Research Centre of Finland (VTT)

VTT Biotechnology and Food Technology is the largest research unit in the
field. Their annual turnover is 90MFIM (18MECU).Staff working on food relat-
ed subjects total over 100 including both academic and technical staff. The
groups work closely with industry and most of the funding coms from exter-
nal sources. VTT also operates their own fully financed research (see above).
The groups have been very active in international collaboration and are well
known abroad. There is extensive participation in FAIR projects. Main areas
related to food safety and nutrition are food hygiene in general, hygiene of
minimally processed foods, Hygiene Clinic (see above), biofilms, HACCP, pro-
biotics and prebiotics as components of functional foods and in health (e.g.
FAIR CT96-1028).

Prof. Juha Ahvenainen
P.0. Box 1500

FIN-02044 VTT

Tel. (358} 945 61
wwwi.vtt.fi/bel/valikko.htm
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National Public Health Institute (KTL)
Academic staff in the field of nutrition number lees than 10.

Extensive national population surveys on links between food intake and
health. Joint projects with University of Helsinki Faculty of Veterinary
Medicine on microbial food safety. There are strong connections with the
medical field. :

Prof. Antti Aro
Mannerheimintie 166
FIN-00300 Helsinki
Tel. (358) 94 74 41
www.ktl.fi

4. Education and Training

There is no specific national training activity in these fields. There is one
large graduate school called Applied Biosciences (Food and Environment)
which has a programme linked to this area. Altogether nearly 150 students
are enrolled. Twenty (20) post-graduate students are funded from the
Ministry of Education to be trained as food scientists in this programme, the
rest are funded from various other sources. Training is spread between the
various university departments, VTT and MTT. All the above institutions train
young scientists and are keen to participate in joint EU efforts. Recent dis-
cussions have emphasised the need to strengthen education in the field of
food science, especially food biotechnology and nutrition. There are long
term plans to initiate some new university departments in
Food/Biotechnology. At present, there is some concern about the food safe-
ty within food SMEs. ‘Hygiene Clinic’ (see under Technical Research Centre
of Finland) has assisted with the training of in these organisations. For the
future, it is felt that effort needs to be directed to the control of EHEC and/or
Listeria.
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v 5. Areas for co-operation

There is a strong national effort to encourage research and development in
the area of food and health. This includes basic science probing the mecha-
nisms underlying nutrition and the most important chronic illnesses as well
as development of new, healthy and wholesome products. The effort is fund-
ed jointly by several national technology programmes and the food industry.
A European effort introduced from Finland is Healthy Ageing Europe 2000
(HAE 2000}, the results of which are seen in the outlines for the 5th framework
programme.
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France
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Research into food quality and safety is linked to very strong demand from
French consumers, who have become more aware of these issues. This is the
result of various events widely reported by the media related to bacterial food
poisoning and the crisis associated with transmissible spongiform
encephalopathies. :

Food quality and safety constitute one of the key French priorities, from the
point of view of a future regulation in the area of food safety and the estab-
lishment of an agency specialising in this field.

In addition to protection against immediate risks, taking account of long-
term risks is also part of the policy of prevention as far as the area of
health is concerned.

The resources mobilised in this area are very widely dispersed. Almost half
of the researchers belong to the National Institute for Agricultural Research
(INRA), which is accountable to both the Minister for Research and the
Minister of Agriculture. Other staff are based at the National Centre for
Veterinary and Food Research (CNEVA) (which is part of the Ministry of
Agriculture and Fisheries), universities and grandes ecoles, responsible to
one or other of the two Ministries. Finally, a few researchers are at the
National Centre for Agricultural Machinery, Agricultural Engineering, Water
and Forestry {CEMAGREF), which is under joint supervision and specialises in
engineering for agriculture (processing and preservation of food}.

The National Institute for Health and Medical Research (INSERM) and the
National Centre for Scientific Research (CNRS) take part in research in this
area on a selective basis, most often in projects relating to the pre-produc-
tion stages. The work of the Pasteur Institute on the hygiene quality of food
should also be mentioned.

Despite the presence of small teams in many French Institutions, some teams
have been able, as a result of the quality of their scientific work and their
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expertise, to join international (more specifically European) research net-
works such as FAIR, BIOTECH and COST projects.

2. Natlonal programme
Several projects have been or are being implemented at different levels.

In the context of the ‘Aliment Demain’ programme, jointly financed by the
Ministry for Research and Ministry of Agrlculture three areas have been
supported between 1993 and 1997:

2.1. Food Technology and Quality

Which covered better knowledge of the risks associated with food consump-
tion and the control and management of risks at micrabiological, chemical
and physical level. The effect of processes on food quallty was the second
phase of thls pro;ect

2.2. Nutrition — Toxicology

The aim of which was to promote research aimed at improving knowledge of
the nutritional and health value of human food. The aim bemg to define the
bases of a healthy, balanced diet.

2.3. Consumers and Markets

The aim of which was to get to know and understand consumers better in
order better to meet their needs.

These different projects, which linked public sector and private sector part-

ners, were aimed at enabling private sector research to develop, particular-
ly in small and medium-sized companies.
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The programme to follow ‘Aliment Demain’ will be defined from the point of
view of future law on food safety. It will be centred on problems of quality and
safety throughout the production chain. it will be able very broadly to be
based on the conclusions of a recent report on the state of progress of
research on food safety (hygiene and chemical risk). This report presented
important proposals for strengthening of the research system.

In addition, a national research programme on ESSRs has been set up under
the supervision of the Dormont Committee.

Another part of the national strategy is the establishment of Human Nutrition
Research Centres (CRNH) by the Ministry for Research. There are currently
three of these centres, in Clermont-Ferrand, Nantes and Lyons, and they are
constituted as ‘Public Interest Groups’ {GIP) which link researchers belonging
to different bodies, INRA, INSERM, CNRS, universities and hospital doctors.

The aims are to understand the effect of food and nutrients on human health
and to determine nutritional requirements according to age or physiological
state. Research on humans will benefit from the complementary expertise of
the various teams involved in the CRNHs.

Creation of a fourth CRNH located in southern France is currently under dis-
cussion.

Finally, various projects are being carried out under the policy relating to
research bodies and higher education establishments.

In 1997, INRA announced seven large-scale, high-priority programmes, one
of which will be devoted to ‘food quality, hygiene and safety’. The areas rele-
vant here which have emerged-are as follows:

— effect of substrates on the behaviour of pathogenic microorganisms in
the agrifood sectors;

— molecular approach to the structure and dynamic of microbial ecosys-
tems;
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— development of biotechnologies and food safety; mycotoxins; risk analysis;

— cultural and technological bases for the development of products of a
registered designation of arigin;

— origins and quality of agricultural and food products;
-— knowledge of food consumption and eating behaviour;

— determination of the composition and suitability for use of cereals and
fruit; ‘

— control of biological and food processes;

— effect of technology on nutritional qualities;

— texture and structure of fish flesh.

In addition, many points from the programme on the cattle crisis and changes
to stockfarming fall within the area of food quality and safety, viz: consump-
tion, production and transformation chains, markets, product differentiation;
crisis and risk analysis; quality and traceability of meat.

The priorities of the CNEVA as regards food hygiene, quality and safety relate
to the development of tools and methods for identifying and controlling prob-
lems in the following areas:

— micrabiological quality of products of animal origin;

— food virology;

— monitoring of residues of radionuclides pesticides and heavy metals in
foodstuffs of animal origin.

CEMAGREF's contribution relates to:
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— improvement of food quality on the basis of better understanding and con-
trol of processes. Preservation of the organoleptic properties of foods is
one of the declared aims;

— food safety throughout the food chain; the emphasis will be placed in par-
ticular on the food applications of engineering relating to freezing
processes.

These projects will take place in cooperation with INRA, CNEVA, universities
and technical colleges.

Finally, an INSERM/INRA call for tenders on ‘variability of eating behaviour’
has just been launched and stipulates that priority will be given to research
projects on human health and experimental models from which the mast can
be extrapolated. The main subjects are as follows:

— characterisation of the variability of eating behaviour: definition of typolo-
gies, research and validation of biomarkers; ’

— mechanisms explaining the variability of eating behaviour, in particular
the regulation of food intake, the nutritional state, the beginning and

development of pathological states, associated, for example, with ageing
and obesity.

3. Institutions involved and resources

3.1. Food hygiene

INRA allocates 0.98% of its research resources and 26 researchers and engi-
neers to this area. About fifteen additional researchers can be made available.

The number of CNEVA staff working on the microbiological aspects of food

safety and hygiene amounts to 26 scientists and engineers who devote part
of their time to technical support.
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As stated above, the contributions of INSERM and the CNRS are in specific
areas: v : ,

The National Veterinary Colleges {in Nantes, Alfort and Lyon) have about ten
researchers and lecturer/researchers studying Listeria monocytogenes and
predictive microbiology.

in addition, this area is studied within various hign schools, eg the Higher
institute for Food Technology in Bordeaux (STAB), Higher National College for
the Food Industries (ENSIA Massy}, Higher National College for Agriculture
and the Food Industries in Nancy (ENSAIA), Higher National College for
Nutrition and Food in Dijon (ENSBANA} and the Institute for Engineering
Sciences in Montpellier (1ISIM) which altogether have about twenty lectur-
er/researchers .

The Institute for Stockfarming has 11 experts studying the hygiene of raw milk
and cheese and the hygiene of slaughter and cutting of meat.

Some ACTIA Centres (Association for Technical Coordination for the Agrifood
Industry), in particular ADRIA-Quimper, ADRIA-Normandie, ADRIAC, CTCPA,
CTSCCV, CTUC, ASEPT (Laval} and HYGINOV (Tours}, are also involved and
contribute about 30 experts towards research in this area.

At the Pasteur Institute in Lille, four researchers are working on detection
methods for pathogenic viruses and bacteria, typing for epidemiological
studies and evaluation of microbial stress. Four experts are responsible for
applying the research.

The confidential nature of work being carried out in a limited number of food
industry laboratories makes any estimate difficult. The UNIR association can,
however, be mentioned, which brings together several manufacturers
Pernod-Ricard, Bongrain, Danone,

The CREALIS (Danone} research centre also reports publicly on its research
on predictive microbiology.
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3.2. Chemical risk

40 researchers and experts are involved at three sites of the INRA
Department for Nutrition, Diet and Food Safety (NASA): Paris region (10
researchers), Dijon (6 researchers) and Toulouse (22 researchers).

The xenobiotic unit in Toulouse is the most significant. It is carrying out
research into the metabolism of xenobiotics; identification of metabolites and
metabolic pathways, study of biotransformation enzymes and their physio-
logical regulation; phenomenon of oxidizing aggression induced formation of
DNA adducts. In addition, it is estimated that about twenty researchers
belonging to other departments and spread over five different sites are work-
ing in the area of food safety.

About 10 CNEVA researchers and experts are involved mainly in method-
ological research in the area of heavy metals, mycotoxins and phycotoxins.

Research carried out at INSERM relates to epidemiology (methods of mea-
surement and investigation of food consumption) and food allergy. INSERM'is
also developing work in the basic area of toxicology (metabolising mecha-
nisms and regulation of gene expression, genotoxicity).

Although CNRS does not carry out research directly related to food hygiene,
much work concerned with the pre-production stages, eg microbiology, cell
and molecular biology, immunology and genetlcs contributes towards
progress in the sector.

In addition, some teams from Universities or technical colleges carry out sig-
nificant research activity in the field of food safety. These include ISTAB and
the University of Bordeaux (7 staff), Higher Centre for Microbiology and Food
Safety in Brest (ESMISAB 3 staff), ENSA Toulouse, ENVT Toulouse (4 staff),
ENV Nantes (4 staff), ENSBANA Dijon (2 staff).

French food companies are not developing research in this sector.
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3.3. Nutrition

Research on human nutrition being carries out by the CRNH involves around
20 researchers working from different viewpoints.

— the Clermont-Ferrand centre deals mainly with protein metabolism and
problems associated with ageing;

— the Nantes Centre concentrates mainly on metabohsm and digestive
effects of glucides;

— CRNH in Lyon is studying the nutritional status of humans and metabolism
in nutrition-related diseases;

— projects for the proposed Mediterranean centre relate to lipid nutrition
and oxidation processes.

In addition two important INRA laboratories are working in this sector, viz: the
Nutrition and Food Safety Laboratory in Jouy-en Josas (40 researchers and
experts} and the Human Nutrition and Intestinal Physiology Laboratory in
Paris-Grignon (10 researchers and experts)

4. Financing of the Research

The research is financed in the first place through the financing of the
research bodies. Excluding salaries and general operation, approximately
FF20,000 to 30,000 per year is allocated to each researcher.

One off contributions are also made, in particular to INRA, on the basis of the
Programmed Incentive Project (AlP). Itis difficult to out an exact figure on the
effects of these projects, which in 1997 represented FF45 M (excluding tax)
for the whole of INRA for projects in this field.

The amount committed under the ‘Aliment Demain’ programme between 1993

and 1996 was FF 85.3 M and supported 224 research projects. During 1997, FF
19.6 M will support 44 projects.
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It is difficult to estimate the scale of regional support but Burgundy,
Provence-Alpes-Cates d’Azur, Corsica and Languedoc-Roussillion all have
strong policies in this field.

5. Training

Various high schools offer basic courses in nutrition, food microbiology and
toxicology: ENSIA Massey, ENSAIA Nancy, ENSBANA Dijon, ISTAB
Bordeaux, ENITIAA Nantes, ISIM Montperlier, ENMSA Brest.

Courses on nutrition are also given during the latter stages of degree cours-
es and as options in Masters courses at several universities, eg, Marseille,
Clermont-Ferrand, Montpelier.

At DEA (postgraduate diploma) level, three specific DEAs should be men-
tioned:

— Nutrition: molecular and cellular aspects - University of Aix, Marseilles l[;
— Physiology and physiopathology in human nutrition - University of Paris VII;

— National DEA in Toxicology - University of Paris V, together with nine gen-
eral DEAs;

— Food science (quality assurance) - University of Bordeaux |;
— Pure and applied microbiology - University of Caen;

— Nutrition and food science - University of Clermont-Ferrand,;
— Biotechnology and food industries - INP Nancy;

— Food science - University of Paris XI;

— Food science - University of Montpelier II;

— Food science - University of Dijon;

— Metabolism, endocrinology and nutrition - University of Lyons |;

— Metabolism, endocrinology and nutrition - University of Nancy I.
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Germany
- National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy - -

The aim of the German research and development activities in the field of
food safety and nutrition is to guarantee a nutrition that meets the dietary
allowances and fulfils the prevention principle at a high level of consumer
protection. - . :

In the food sector a network of legislation ensures consumer health care,
which is adapted continually to the scientific, technical and economic condi-
tions. But the state, industry, commerce and science also have to take into
account the constantly growing consumer requirements for food quality.

R&D in the field of food safety and nutrition are carried out in Germany with-
in public research institutions. This is financed by both the Federal Ministry
of Food, Agriculture and Forestry and the food industry. The Federal Ministry
for Education, Science, Research and Technology promotes this area institu-
tionally and indirectly via projects within special programmes. The Federal
Ministry of Health promotes research institutes and sposors departmental
research.

The research and development activities in the nutrition area have two prior-
ity tasks:

— Assurance and continuous improvement of food quality Science provides
bases and methods in order to make safe, nutritious and hygienic food
available,

— Decreasing the risk of diseases linked to nutrition
Science improves the knowledge of the role of nutrition in promoting and sus-

taining health and develops and evaluates measures affecting the eating
behaviour.
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v/ 2. National strategy

There are far mare than 100 institutions in the field of nutrition research in the
Federal Republic of Germany, among them research institutes of the Science
Association Gottfried Wilhelm Leibniz as well as national and state research
institutes. Nutrition research is of an interdisciplinary nature with sciences
including medicine in the centre.

Important objectives of research and development in the nutrition sector

The main objectives of research and development in the nutrition sector can
be defined as follows:

— Research of conditions for a nutrition that meets demand and promotes
and sustains consumer health;

— Assurance of a food production and storage that is sustainable, hygieni-
cally perfect, environmentally friendly and resource saving and which
improves animal well-being;

— Optimal protection against health and nutritional risks from foods.

Special importance is attached to the research of the dietary allowances and
the food, the effects and interactions of the substances in the food with
regard to their importance for all physiological functions, for health preser-
vation and disease development. For example diseases resulting from wrong
nutrition lead to high economic costs.

Scientific-technological methods of the food inspection must be developed
further and adopted to the current findings of science and technology. This
aspect is of increasing importance in view of the future requirements of the
European internal market.

For the development and implementation of food-relevant risk analyses
sound scientific investigations are necessary. Appropriate quality manage-
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ment systems are increasingly applied in the food industry. For example, the
internationally recognised HACCP concept {Hazard Analysis Critical Control
Points) was substantially developed in Germany.

Despite of the progress in scientific knowledge the interactions between
foods, diet and health are still insufficient for different population groups and
under different living conditions. However, reliable knowledge is a condition
for accurate dietary allowances. Therefore, nutrition research is also part of
the research area “Public Health” of the Federal Government. This research
area has been established in order to recognise better the basic conditions
and possibilities of disease prevention and health promotion.

For the future development of the tasks in the field of food safety and nutri-
tion main importance is to be seen in an increase of working capacities and
above all in an improved coordination and setting of priorities.

3. National research framework

With increasing knowledge in nutrition science the demands of the food
industry, the food trade and the consumers on food and raw materials have
been growing.

The research and development activities in the field of food safety and nutri-
tion make a crucial contribution to the attainment of the objectives described
below point 2. More, the scientific results have an important function as aids to
decision-making for the legislative and administrative tasks of the federation.

The following overview presents current work areas and main points of
research in the field of food safety and nutrition in the Federal Republic of
Germany.

3.1. Crop production

The research activities in the area of crop production are geared to better

satisfy the requirements for a healthy nutrition according to demand in con-
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nection with a product quality increase. The influence of fertilising measures
on the content of residues and nutrients has to be examined in order to
improve the product quality, and plant protection measures have to be
improved in order to avoid harmful consequences for the health of humans
and animals. .

Biotechnology and gene technology are used in order to accelerate plant
breeding and at the same time to align breeding more precisely to product
quality and cultivation suitability.

3.2. Animal production

In animal production the scientific progress is to lead to improved processes
with a clearly reduced input and improved product quality, thereby observing
the strict requirements for the consumer and animal protection.

investigations are to be done in order to guarantee an economical animal
nutrition according to demand as well as investigations into the safety of feed
ingredients and additives.

As healthy nutrition demands healthy animal stocks, German agricultural
research gives an important role to the fight against animal diseases and to
epidemiology. There is a close co-operation between veterinary and human
health research. - ' ' .

3.3. Agricultural technique

Against the background of the constant structural changes in agriculture,
forestry and food industry and the resulting technical developments,
research and development activities have the task to develop process engi-
neering in animal and crop production.

3.4. Food quality, food safety and nutrition

Up to now, in nutrition research and product development the main emphasis
has been put on:
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— Dietary allowances and human physiology;
— Consumption, eating habits and intervention potential

— Evaluation of food, ingredients, additives and manufacturing processes
from the point of view of nutrition;

— Determination of the type and concentration of functional food compo-
nents and investigation of their physiological effects;

— Development of objective criteria and standards concerning the nutri-
tious, sensory and technological value of foods and methods to their
determination;

— Determination of content and distribution of unwanted components in
food and investigations into strategies of their avoidance, destruction or
decrease;

— Development of new‘products, improvement of existing products and
development of procedures for the improvement of economy in the food
sector;

— Research of putrefactives and pathogens and development of measures
for their avoidance or suppression;

— Identification of genetically modified foods and research into their evalu-
ation.

v 4. Financing the research activities

The German research scene is very complex. Therefore it is hardly possible
to give complete data on the means used annually for research and develop-
ment in the field of food safety and nutrition. However for example, in the year
1996 from the budget of the Federal Ministry of Agriculture (BML) alone,
-about 100 Mio DM were spent for research and development in the nutrition
area (without health research). This can be compared with the expenditures
of the food industry at a value of 300 Mio DM.
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More, research in the field of food safety and nutrition receives additional
funding from the Federal Ministry for Education, Science, Research and
Technology (BMBF), the Federal Ministry for Health (BMG), the German
Research Council {DFG), from the industry and from the European Union (EU).

5. Co-operation with the food industry

Co-operation with the industry is mainly based on the FEI - Forschungskreis
der Ern-hrungsindustrie (Food Industry Research Group), which is composed
of companies, industry associations and research institutions. The FEl is the
only interdepartmental agency working on behalf of the AIF (Otto-von-
Guericke-Gesellschaft} - Arbeitskreis industrieller Forschung (Working group
of industrial research) belonging to the German food industry.

Main objective of the FEI is the promotion of food and nutrition research, in
particular the execution of practice-oriented research projects for the food
industry. The FEl is thus the central co-ordination unit of industrial communi-
ty research.

The research institutions participating in the FEi are institutes of universities
and of universities of applied sciences, federal and state research institutes
as well as institutes owned by the industry. They represent the scientific,
technical and personnel basis for the basic and applied research of the food
industry.

6. Education activities in the nutrition area
Because of the federal system of the Federal Republic of Germany, which is
reflected in the structure of the research scene, education and further edu-
cation are in the responsibility of the states.

The research institutions financed by the Federal Government can take
advantage of the measures of further education offered on the federal level.
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Moreover, they maintain intensive contacts to the research establishments at
the state level.

The German research institutions also take part in international co-operative
projects in the nutrition area.

1. International co-operation in the field of
food safety and nutrition

The Federal Government is increasingly interested in integrating the German
research and development capacities in the field of food safety and nutrition
into international research cooperative programmes. This holds especially
for the relevant research activities of the key action “Health, food and envi-
ronmental factors” of the 5th Framework Programme for Research and
Technological Development of the EU, which will be substantially strength-
ened in the 5th FRP of the EU.

8. German institutions involved in the area of
food safety and nutrition

in Germany the research scene is complex. Besides the research institutions,
which are financed by the Federal Government, universities, institutions
according to state or civil law as well as industrial companies, are active.

8.1. Research Institutes under direct respbnsibility of the
Bundesgesundheitsministerium (BMG - Federal Ministry of
Health)

BgVV - Bundesinstitut fiir gesundheitlichen Verbraucherschutz und Veterin-
rmedizin (Federal Institute for Health Protection of Consumers and Veterinary
Medicine) is an independent scientific authority responsible to the Federal
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Ministry of Health. It is a federal agency in the area of health-related con-
sumer protection, entrusted with a variety of tasks in the fields of research,
expertise and executive action. Activities concentrate on the improved pro-
tection of consumer health in the fields of foods, industrial chemicals, pesti-
cides, wood preservatives, diverse consumer products, veterinary drugs and
feed additives (including their residues in food). Beyond this, the institute also
deals with important zoonoses such as salmonellosis, campylobacteriosis,
listeriosis, BSE or EHEC. The Institute comprises eight divisions: Toxicology of
Foods and Nutritional Medicine; Chemistry and Technology of Foods and
other Commodities; Hygiene of Foods and other Commodities; Bacterial
Epizootics and Zoonosis Control, Diagnosis and Epidemiology; Marketing
Authorisation of Veterinary Medicinal Products; Residue Monitoring; Feed
Additives; Pesticides and Biocidal Products; Evaluation of Chemicals.

These functions, while predominantly exercised at the national level, in re-
cent years have increasingly gained significance in the course of progressing
European integration and global cooperation far beyond national boundaries.
Thus, for example, BgVV has been designated to operate EU reference labo-
ratories. These maintain FAO/WHO Collaborating Centres for Food Research
and Training in Food Hygiene and Zoonoses as well as for Food Contamination
Monitoring, and to host, within the Codex Alimentarius Programme, the Codex
Committee on Nutrition and Foods for Special Dietary Uses.

For further information please contact:

Director: Prof. Dr. Dr. h.c. A. Somogyi _
Bundesinstitut fiir gesundheitlichen Verbraucherschutz
und Veterindmedizin

Thielallee 88-92

D-14195 Berlin

Tel. (49-30) 84 12-0

Fax {49-30) 84 12-47M1

E-mail: pressestelle@bgvv.de

Internet: http://www.bgvv.de
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8.2. Research centres under direct responsibility of the
Bundesministerium fiir Erndhrung, Landwirtschaft und Forsten
(BML - Federal Ministry of Food, Agriculture and Forestry)

BFE - Bundesforschungsanstait fiir Erndhrung (Federal Research Centre for
Nutrition) has the function of providing the scientific basis for governmental
decisions in the field of nutrition and consumer policy. Another task is to con-
tribute to scientific progress to the benefit of the public. The Centre conducts
6 institutes on nutrition, food science and home economics: Chemistry and
Biology; Nutritional Economics and Sociology, Nutritional Physiology;
Hygiene and Toxicology; Process Engineering; Molecular Biology.

For further information please contact:

Director Prof. Dr.-Ing. W.E.L. Spiess
Bundesforschungsanstalt fiir Erndhrung
Engesserstr. 20

D-76131 Karlsruhe

Tel. (49-721) 66 25-0

Fax (49-721) 66 25-111

E-mail: walter.spiess@bfe.uni-karlsruhe.de
Internet; http://www.dainet.de/bfe

BAFF — Bundesanstalt fiir Fleischforschung (Federal Centre for Meat
Research) conducts research and market studies in order to assure a supply
of meat and meat products, including animal fats as well as poultry products
and eggs that are sufficient in amount, high in nutritional value and low in
residues and contaminants. [n this regard, the Centre advises the Federal
Ministries on matters of consumer protection and legislation, and supports
the national meat trade by disseminating information on the subject of meat
and eggs. The BAFF consists of four institutes: Meat Production and Meat
Research; Technology; Microbiology and Toxicology, Chemistry and Physics.
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For further information please contact:

Director: Prof. Dr. K. Troeger
Bundesanstalt fiir Fleischforschung
E.-C. Baumann-Str. 20

D-95326 Kulmbach

Tel. (49-9221) 803 0

Fax (49-9221) 803-244

E-mail: BAFF@compuserve.com
Internet: http://www.dainet.de/baff

BAfM — Bundesanstalt fiir Milchforschung {Federal Dairy Research Centre)
is charged with the elaboration of the scientific basis for the quality of milk
and other foods as well as to create the prerequisites for a reasonable use of
products for healthy nutrition. The thus acquired knowledge supports both
the decision making and the nutritional, agricultural and consumer policy.
Furthermore, this knowledge is available for target groups in the agricultural,
dairy and consumer sector. The BAfM consists of six institutes: Hygiene;
Chemistry and Physics; Microbiology, Physiology and Biochemistry of
Nutrition; Process Engineering; Business Management; Market Research of
Food Processing.

For further information please contact:

Director: Prof. Dr. E. Schlimme
Bundesanstalt fiir Milchforschung
Hermann-Weigmann-Str. 1
D-24103 Kiel

Tel. (49-431) 609-1

Fax (49-431) 609-2222

E-mail: bafm@bafm.de

Internet; http://www.bafm.de

BAGKF — Bundesanstalt fiir Getreide, Kartoffel- und Fettforschung {Federal
Centre for Cereal, Potato and Lipid Research) advises the Federal Ministry of
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Food, Agriculture and Forestry in administration and (national and EU) legis-
lation concerns. Its research activities concentrate on cereal, legume and
potato processing and on lipids. For food and non-food use the biological,
chemical and physical properties of raw materials, their constituents and
final products are studied. The BAGKF consists of four institutes: Grain,
Potato and Starch Technology, Biochemistry of Cereals and Potatoes;
Biochemistry and Technology of Lipids; Chemistry and Physics of Lipids.

For further information please contact:

Director Prof. Dr. M.G. Lindhauer

Bundesanstalt fiir Getreide, Kartoffel- und Fettforschung
Schiitzenberg 12

D-32756 Detmold

Tel. (49-5231) 741-0

Fax (49-5231) 741-100

E-mail: bagkf@t-online.de

Internet: www.dainet.de/bagkf

BFAFi - Bundesforschungsanstalt fiir Fischerei (Federal Research Centre for
Fisheries) is active in those fields of fisheries research which are of direct
relevance to political objectives of the Federal Ministry in terms of national
and international fisheries management, marine resources conventions and
fishery products. The BFAFi advises the Federal Ministry on all matters
regarding the ‘Convention on the Conservation of Antarctic Marine Living
Resources’ and conventions regarding the conservation of marine mammals,
such as the International Whaling Commission. The BFAFi consists of 5 insti-
tutes: Sea Fisheries; Baltic Sea Fisheries; Fishery Ecology; Fishing
Techniques; Biochemistry and Technology.

For further information please contact:

Director: Prof. Dr. H.-S. Jenke
Bundesforschungsanstalt fiir Fischerei
Palmaille 9

D-22767 Hamburg



Tel. (49-40) 31 90-8600

Fax (49-40) 31 90-8603

E-mail: 100565.1223@compuserve.com
Internet: http://www.dainet.de/bfafi

BBA — Biologische Bundesanstalt fiir Land- und Forstwirtschaft (Federal
Biological Research Centre for Agriculture and Forestry) is engaged in plant
pathology, entomology, plant protection and related fields. The BBA con-
cerns itself with the effect of pesticides on humans, animals and the envi-
ronment. All plant protection products have to be examined and authorised
by the BBA before being put on the German market. The German Plant
Protection Act defines the majority of its duties, the most important ones
related to Food Security and Nutrition being: Examining and Authorising Plant
Protection Products; Testing and Approval of Plant Protection Equipment;
Estimating the Risks of Gene Technology; Advising and Informing the Federal
Government; Assuring the Quality of Plant Products; Estimating
Consequences and Recognising Effects; Optimising the Application of
Chemical Plant Protection Products; Developing new Concepts for the
Protection of Plants.

For further information please contact:

President: Prof. Dr. F. Klingauf
Biologische Bundesanstalt fiir Land- und Forstwirtschaft
Messeweg 11/12
D-38104 Braunschweig
Tel. {49-531) 299-5
Fax (49-531) 299-3000
E-mail: leiter@bba.de
" Internet;//www.bba.de

BFAV — Bundesforschungsanstalt fiir Viruskrankheiten der Tiere {Federal
Research Centre for Virus Diseases of Animals} conducts research on infec-
tious animal diseases and related sciences. Additionally, the BFAV is involved
in the legal measures taken to combat infectious diseases, and in risk assess-
ment of genetically modified organisms The BFAV also works on the estab-
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lishment of novel vaccines and diagnostic assays to minimise economic loss-
es associated with infectious diseases. With regard to Human and Animal
Food Security and Nutrition, the BFAV in general conducts research to avoid
microbial and viral contamination of food of animal origin. Of special rele-
vance are e.g.: Transmissible spongiform encephalopathies; Classical Swine
Fever Virus in wild boar; Coxiella burnetii; Risk assessment of DNA vaccines.

For further information please contact:

President and Prof. Dr. Th.C. Mettenleiter

Bundesforschungsanstalt fiir Viruskrankheiten der Tiere
Boddenblick 5A

D-17498 Insel Riems

Tel. {49-38) 351-70

Fax {49-38) 351-7151

E-mail: mettenleiter@rie.bfav.de

Internet: http://www.dainet.de/bfav

FAL — Bundesforschungsanstalt fiir Landwirtschaft Braunschweig-
Vilkenrode {Federal Agricultural Research Centre) pursues research in the
field of agriculture and related sciences. The Centre advises the Federal
Government on issues of food, agricultural, fishery and consumer policies. At
present, the FAL consists of 13 institutes and 1 working group as follows: Soil
Science and Plant Nutrition; Grassland and Forage Research; Crop Science;
Agro-ecology; Agricultural Climate Research (working group); Animal
Nutrition; Animal Husbandry and Animal Ethology, Biosystems Engineering;
Production Engineering; Technology; Agricultural Building Research; Farm
Economics; Agricultural Market Research; Structural Research.
Interdisciplinary research activities in the context of Food Safety and
Nutrition are: Reduction of excess nutrients and pollution risks caused by
farming systems; Less intensive forms of agriculture; Undesirable com-
pounds in the food chain; Effects of biotechnology on agriculture. '

For further information please contact:

Dipl.-Biologe Christopher Otto
Bundesforschungsanstalt fiir Landwirtschaft Braunschweig-Vilkenrode (FAL)
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Bundesallee 50

D-38116 Braunschweig
Tel. (49-531) 596 803

 Fax (49-531) 596 814
E-mail: Otto@praes.fal.de
Internet: http://www.fal.de

BAZ — Bundesanstalt fiir Zuchtungsforschung an Kulturpflanzen (Federal
Centre for Breeding Research on Cultivated Plants) investigates the scientif-
ic systems which control the development of high quality and stable disease
resistance in food and industrial plants. The BAZ produces the scientific
basis to aid political and administrative decisions by the Ministry of
Agriculture. In addition, BAZ collects research data that contribute to an
overall increase of scientific knowledge. BAZ transfers its results into tech-
nologies that enable private plant breeders to develop pathogen-resistant,
high quality varieties. This is mainly achieved by providing basic plant mate-
rial. The BAZ consists of thirteen institutes: Ornamental Plant Breeding;
Resistance Research and Pathogen Diagnostics; Epidemiology and
Resistance; Fruit Breeding; Breeding and Breeding Methods of Crop Plants;
Stress Physiology and Quality of Raw Materials; Resistance Genetics;
Breeding of Vegetables, Medicinal and Aromatic Plants; Breeding Methods
in Vegetables; Quality Analysis and Grapevine Breeding. The BAZ Gene Bank
contributes to the conservation of genetic diversity of crops and their related
wild species. :

For further information please contact;

Director Prof. Dr. M. Neumann

Bundesanstalt fiir Zuchtungsferschung an Kulturpflanzen
Neuer Weg 22/23

D-06484 Quedlinburg

Tel. (49-3946) 47-201

Fax (49-3946) 47-202

E-mail: M.Neumann@bafz.de

Internet: //www.bafz.de
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8.3. Research Institutes belonging to the Science Association
Gottfried Wilhelm Leibniz

The aim of the DFA - Deutsche Forschungsanstalt fiir Lebensmittelchemie
{German Research Centre for Food Chemistry) is to promote the science of
food chemistry, ensuring public welfare and the maintenance and improve-
ment of the quality of foodstuffs. There have been substantial advances in the
scientific expertise available for the analysis of the chemistry of food, equal
to the rapid progress in food technology. In addition there has been the devel-
opment of new raw food materials and food additives as well as new prod-
ucts {Novel Foods). Main areas for research activities are: Characterisation
of ingredients; Determination of the structure/function relationship of
biopolymers with the aim to improve the quality with suitable chemical, enzy-
matic, physical and technological processes. -

For further information please contact:

Prof. Dr. P. Schieberle

Deutsche Ferschungsanstalt fiir Lebensmittelchemie
Lichtenbergstr. 4

D-85748 Garching

Tel. (49-89) 289-14170

Fax (49-89) 289-14183

E-mail: LEBCHEM.Schieberle@irz.tu-muenchen.de
Internet: http://dfa.leb.chemie.tu-muenchen.de

DIfE — Deutsches Institut fiir Erndhrungsforschung {German Institute of
Human Nutrition) Potsdam-Rehbriicke investigates the relationship between
nutrition and health with the focal point on prevention of nutrition-related dis-
eases. An extensive spectrum of methods is necessary, ranging from investi-
gations in molecular biology and experiments on animals to the clinical
observation of patients with nutrition-related diseases. Finally, recommenda-
tions for a healthy lifestyle and nutrition based on scientific findings are to be
transmitted to the general public.
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For further information please contact:

Director: Prof. Dr. med. Ch.A. Barth

Deutsches Institut fiir Erndhrungsforschung Potsdam-Rehbriicke
Arthur-Scheunert-Allee 114-116

14558 Bergholz-Rehbriicke

Tel. (49-33200) 88-0

Fax {49-33200) 444

E-mail: Barth@www.dife.de

Internet: http://www.dife.de

ATB — Institut fiir Agrartechnik Bornim e.V. (Institute of Agricultural
Engineering) is concerned with aspects of environmentally sound methods of
plant production, livestock management and horticulture. To a growing extent
this is also to be seen in conjunction with an improvement in product quality.
Further focal areas of research are the production of renewable raw materi-
als for industrial and energetic utilisation, the treatment and recycling of
residual or waste materials, alternative forms of land use, landscape mainte-
nance and measures for conservation of natural resources. ATB consists of
six departments of which four are of importance for food safety and nutrition:
Bioengineering; Post Harvest Technology Work; Livestock Management;
Horticultural Engineering.

For further information please contact:

Director: Prof. Dr.-Ing. J. Zaske
Institut fiir Agrartechnik Bornim e.V.
Max-Eyth-Allee 100

D-14469 Potsdam

Tel. (49-331) 5699-0

Fax (49-331) -5699-849

E-mail: atb@atb.uni-potsdam.de
Internet: http://www.atb-potsdam.de

FBN — Forschungsinstitut fiir die Biologie landwirtschaftlicher Nutztiere
{Research Institute for Biology of Farm Animals) is concerned with basic
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research on farm animals. Its goals regarding economically as well as eco-
logically sound, sustainable animal production demands an interdisciplinary
approach. Therefore, scientists with expertise in agricultural sciences, biol-
ogy, veterinary medicine, physics and mathematics cooperate in investigat-
ing the principles of genetics, reproduction, nutrition, behaviour, growth and
development. The FBN is structured into seven research units of which 3 are
of interest for food safety and nutrition: Muscle Biology and Growth;
Nutritional Physiology; Molecular Biology.

For further information please contact:

Chairperson: Prof. Dr. P. Kauffold

Forschungsinstitut fiir die Biologie landwirtschaftlicher Nutztiere
Wilhelm-Stahl-Allee 2

D-18196 Dummerstorf

Tel. (49-38) 208-685

Fax (49-38) 208-602

E-mail: fon@fbn.uni-rostock.de

internetwww.fbn-dummerstorf.de

IGZ — Institut fiir Gemuse- und Zierpflanzenbau Grossbeeren/Erfurt e.V.
{Institute for Ornamental and Vegetable Crops) is engaged in research on the
following areas: Plant Nutrition; Plant Health; Plant Propagation; Quality;
Modelling and Knowledge Transfer. The IGZ consists of six departments. Of
specific interest in the context of food security and nutrition is the
Department of Quality. Its research is focused on following objectives: defin-
ition of quality attributes according to the expectations of breeders, produc-
ers, retailers and consumers, respectively characterising product quality by
external, chemical and physical attributes in respect to sensory quality and
bioactive substances.

For further information please contact:
Director: Dr. R.0. Kuchenbuch

Institut fiir Gemuse- und Zierpflanzenbau Grossheeren/Erfurt eV,
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Theodor-Echtermeyer-Weg 1
D-14979 Grossbeeren

Tel. (49-36201) 7850

Fax (49-36201} 785-250

E-mail: igz_ev_erfurt@t-online.de
internet: http://www.dainet.defigz

DSMZ — Deutsche Sammlung von Mikroorganismen und Zellkulturen GmbH
(German Collection of Microorganisms and Cell Cultures) is an independent,
non-profit organisation dedicated to the acquisition, characterisation and
identification, preservation and distribution of Bacteria, Archaea, fungi, plas-
mids, phages, human and animal cell lines, plant cell cultures and plant virus-
es. Research activities focus on collection related fields such as microbial
taxonomy, molecular biodiversity studies, development of preservation meth-.
ods for biological material, cell line characterisation and identification as
well as detection and elimination of mycoplasms and viruses from human and
animal cell lines.

For further information please contact:

Director: Prof. Dr. E. Stackebrandt

DSMZ GmbH

Mascheroder Weg 1b

D-38124 Braunschweig

Tel. (49-531) 2616-0

Fax (49-531) 2616-418

E-mail: dsmz@gbf-braunschweig.de

Internet: http://www.gbf-braunschweig.de/DSMZ

IPK — Institut fiir Pflanzengenetik und Kulturpflanzenforschung (Institute of
Plant Genetics and Crop Plant Research) focuses its research mainly on the
structure, function and evolution of the genetic material, the conservation
and evaluation of the genetic variety of crop plants, their progenitors and rel-
atives and contributions to breeding genetics in preparation for practical
plant breeding. A major aim of the IPK is interdisciplinary cooperation among
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the various biological fields represented within the IPK that comprises: a
Gene bank and departments of Taxonomy, Cytogenetics, Molecular Genetics
and Molecular Cell Biology.

For further information please contact:

Acting Director: Prof. Dr. U. Wobus

Institut fiir Pflanzengenetik und Kulturpflanzenzuchtung
Correnststr. 3

D-06466 Gatersleben

Tel. (49-39482) 50

Fax (49-39482) 5500 :

E-mail: wobusu@IPK-Gatersleben.de

Internet: http://www.ipk-gatersleben.de

8.4. Other important institutions and institutes within Germany

The DGE - Deutsche Gesellschaft fiir Erndhrung (German Society of Nutrition)
is a non-profit organisation, which collects and evaluates new results of sci-
entific research and publishes these facts. The DGE supports the nutritional
scientific research and the actual scientific discussion. Informing about the
importance and the aspects of healthy nutrition is just as important as the
quality assurance of nutrition education and giving practical recommenda-
tions for proper nutrition. The DGE publishes the Nutrition Report, the
Recommendations on Nutrient Intake, the Ernahrungs-Umschau and scientif-
ic newsletters. The main office of the DGE consists of 5 departments:
Science; Nutrition Education; Institutional Feeding; Administration, Public
Relations as well as the department of Nutrition Education and Dietetics of
the University of Dusseldorf.

For further information please contact:
Scientific Director: Dr. Helmut Oberritter

Deutsche Gesellschaft fiir Erndhrung e.V.
Im Vogelsgesang 40
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D-60488 Frankfurt a.M.

Tel. {49-69) 976 903-0 -

Fax (49-69) 976 903-99

E-mail: presse.dge@t-online.de
Internet; http://www.dge.de

FEI — Forschungskreis der Ernahrungsindustrie e.V (Research Association
of the German Food Industry) is the central association of the German food
industry for co-operative research. The FEI represents more than 80 per cent
of this industrial sector. 50 enterprises and 45 branch associations and organ-
isations with more than 4.200 mainly small and medium sized enterprises
(SMEs) are forming part of it - examples reaching from the bread and dairy
industries, the meat and spice industries, the coffee and sugar industries to
parts of the engineering industries. In the FEI the scientific, technical and
personnel basis of industrial research is represented by 90 institutes at uni-
versities, polytechnics and Federal Research Centres in all parts of Germany.
Only 6 FEl-associations have their own industrial institute. Co-operative
research projects concentrate on raw-material research, food engineering,
quality assurance, food chemistry, food analysis, food technology, biotech-
nology, microbiology, hygiene and nutritional science. The aim of a typical co-
operative research project is to increase the scientific and technological
standard of one or more food branches in an efficient and economic way.
Because of the fact that all enterprises can obtain results of co-operative
research the aim of these projects is to be precompetitive.

For further information please contact:

Director: Dr. V. Hausser , '
Forschungskreis der Ernahrungsindustrie e.V. (FEI)
Winkelsweg 2

D-53175 Bonn

Tel. {49-228) 37 20 31

Fax (49-228) 37 61 50

E-mail: FEI-Bonn@t-online.de

Internet: http://www.dainet.de/fei
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IVW — Fraunhofer-Institut fiir Verfahrenstechnik und Verpackung (Fraunhofer
Institute for Process Engineering and Packaging) is a market-oriented ser-
vice provider for industrial research and development, with a special focus
on development, optimisation and quality assurance for packaging and sen-
sitive packaged goods. Services offered in process engineering, analysis and
system analysis related to requirements for the disposal of waste, particular-
ly recycling measures, form a further focal activity of the Institute. Research
is conducted in the fields of Physical Chemistry, Food Technology, Process
Technology, Materials Development, and Systems Analysis.

For further information please contact:

Director: Dr. W. Holley

Fraunhofer Institut fiir Verfahrenstechnik und Verpackung
Giggenhauser Str. 35

D-85354 Freising

Tel. (49-8161) 491-0

Fax (49-8161) 491-491

E-mail: info@ivv.fhg.de

Internet; http://www.ivv.fhg.de

Research Institutes

There is a large number of additional Research Institutes belonging either to
universities, to technical colleges or to the administrations of the states
(Bundeslander) dealing with different aspects of food chemistry, safety or
technology or the broad field of nutrition science.

9. Availability of National Databases

Information System on Food, Agriculture and Forestry (ELFIS) is a biblio-
graphic database in German language providing extensive information for the
subject fields of food, agriculture and forestry. At present it contains approx-
imately 250.000 documents, which are searchable on the Internet



(http://www.dainet.de:8080/ELFIS/SF). Data collection concentrates on
German-language serials, books, reports, as well as grey literature since
1984. Besides the normal bibliographic information in German, English trans-
lations of the titles are provided, too. The database is updated currently.

Souci-Fachmann-Kraut - Food Composition and Nutrition Tables

This nutrition table and the related database SFKDB contain data about the
amounts of all food constituents of importance for the nutritional physiology,
dietetics, food technology and food control. An external data bank access via
the Internet is being built up. '

Bibliography on Irradiation of Foods

Literature in this field is compiled by the Federal Research Centre for
Nutrition (BFE). The database comprises about 13.000 documents most of
them in English on the subject ‘food irradiation’ covering the following fields:
fundamentals, applications, effects on food and food components, and
microbiology. The database is accessible via the Internet:
{http://www.dainet.de:8080/BFELEMISTW/SF); a search can be done by key-
words or by author. Alternatively, there is an expert mode for searches in indi-
vidual fields.

Information System on Fatty Acids

The database Seed 0Oil Fatty Acids (SOFA) will be completed at the end of the
year 2000. The database will contain information for the field of renewable
resources as well as for organic chemistry, pharmacy, botany, biochemistry
or food science (detection of alteration of edible oils). Beside information
about rare oilseeds and seed oils from wild plants, which constitute the prin-
ciple share of the database, also information about oils commonly used in
human nutrition will be available.
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Agricultural Research Projects in Germany

The database contains approximately 4.500 research projects with mostly
either German abstracts and German titles with translations in English. Data
are provided in the following fields: Plant production, animal production,
economics and sociology, rural engineering, soils science, veterinary sci-
ence, forestry, food science and environment. The database is accessible
via the Internet (http://www.dainet.de:8080/AGFSTW/SF).

Food-Moniioring

This is a factual database in the field of food monitoring in German language
with annual updates. The documents contain information on analytical
results of chemical substances in food. The analytical results are statistical-
ly evaluated by the database producer. The database is accessible via the
Internet (http://www.dimdi.de/engl/brosche/edienstl/kp2.html). It is recom-
mended that searches are undertaken with guidance.
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Greece
National R&D Programmes on Food Safety and Nutrition

v/ 1. National overview and strategy

The main aim of the Hellenic Goverment's programme in the area of food is to
improve quality by reducing chemical and microbiological risks. More
recently, interest has been developing in improving the nutritional quality of
manunfactured products as well as improving the nutritional value of tradi-
tional Greek foods.

A national strategy for nutrition and food safety is yet to be defined. However,
the outcome of recent meetings between experts and Directors of Agricultural
Research Institutes will be given to the Ministry of Agriculture and the General
Secretariat of Research and Technology who fund research in Greece. The
General Secretariat of Youth also finances research in Greece.

The funding levels for research in food safety and especially nutrition have
been relatively low. Precise figures are difficult to obtain although in 1993 it
was estimated that the total funding for food safety and nutrition was 100 mil-
lion drachmas compared with a total budget for agriculture of 1.4 billion
drachmas. The General Secretariat for Research and Technology is now
seeking to co-ordinate research within these areas and fund projects with
short, medium and long term goals.

v 2. National programme

2.1. Food Safety

2.1.1. Microbiological safety
Research is focussed on the following:

- development of rapid methods for detection and identification of food
spoilage organisms;



— advanced methods of food processing and packaging for safe storage;

— advanced processing technologies for safe food fermentation.

2.1.2. Toxicological safety
Research is concerned with:
— determination of pesticides and other residues;

— improvement of legal issues surrounding safe levels of chemical and pes-
ticides in human food,;

— improvement of awareness of safety issues by farmers and agricultural
workers in relation to their products.

2.2. Nutrition

Nutrition research in Greece has been developing only over the last few
years aided by establishing a new degree in Nutrition and Dietetics at a
University level. The first calls for nutrition research proposals funded by
government were announced in February 1998. The programme, which has a
budget of 1.5 billion drachmas and will last 2 years, covers the following
areas:

— metabolic effects of foods in the traditional Greek diet,
— bioavailability of nutrients in these foods,
— development of new products with nutritional benefits,

— effects of diets on health and disease including cardiovascular disease
and diabetes.

To qualify for funding, all proposals must have industrial support to a level of
at least 35%.
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In addition, some Universities and University Hospitals have ongoing projects
concerned with:

— Nutritional epidemiology: This is mianly concerned with the impact of the
mediteranean diet on health and disease

— Food composition and the development of Hellenic Food Composition
Tables: This is limited by lack of coordination across the research com-
munity and efforts so far are focussed primarily on dairy products, oils
and fish.

2.3. Commercial activity

At present there is some activity related to functional foods. Commercial
activity should increase as the co-ordinated programme noted above takes
shape.

2.4. National databases

There are no data-bases in Greece at present.

3. Main Institutions and Centres

Research in Food Safety is carried out in the Agricultural Universites at
Athens and Thessaloniki and some Technical Institutions:

Department of Foed Science and Technology
Agricultural University

lera Odos 75

EL- 11875 Athens

Contact name
Professor N. Komaitis
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Department of Nutrition and Dietetics
Harokopio University,

El. Venizelou 70

EL- 17671 Athens

Contact name
Professor C. Balis

Department of Chemistry
University of loannina
Doboli 30

EL- 45110 loannina

Contact name
Dr G. Pillides

Department of Agriculture
University of Thessaloniki
University Campus -
EL-54006 Thessaloniki

Hellenic Pasteur's Institute
Vas. Sofias 127
EL-11521 Athens

National Institute of Agricultural Research
Sof. Venizelou 1 '
Likovrissi

Athens

Contact name
Dr G. Mallidis

Veterinary Department
University of Thessaloniki
University Campus

El. 54006 Thessaloniki
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National Research Centre ADimokritos@
Ag. Paraskevi 15341
Athens

National Chemistry Laboratory
Tsoha 16
Athens

Research is mainly focussed on determination of components of existing
products. Some government institutions also carry out research.

Nutrition research is carried out at:

Department of Nutrition and Dietetics
Harokopio University,

El. Venizelou 70

EL- 17671Athens

Contact name
Professor C. Balis

Department of Biochemistry and Nutrition -~ Co
School of Public Health,

Alexandras Avenue

Athens

Contact name: . . L
Professor A. Trichopoulou

Department of Preventive Medicine, Social Medicine and Nutrition Clinic
Medical School

University of Crete

EL- 71409 Iraklion

Crete
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Contact name: _
Professor A. Kafatos

Department of Nutrition
The Technical Institute of Thessaloniki
Thessaloniki 54101

Contact name
Dr Hasappidou

More information regarding research in Food Safety and Nutrition, at the
above and/or other Institutions, can be given from the General Secretariat
for Research and Technology, Mesogion Ave 14-18, Athens.

[Tel. {30-1) 691 11 22].

4. Education and Training
Agricultural Universities offer:

— BSc in Food Science and Technology;
— MSc by research;
— PhD (diary products, food microbiology, food engineering, quality control).

Other training opportunities in Greece are as follows:

The Veterinary Department of University of Thessaloniki
— PhD in areas related to food safety

Harokopio University

— BSc in Nutrition and Dietetics

Athens School of Public Health

— MSc in Public Health

Technical Education Institutes

— Diploma in Nutrition

University of Crete Medical School

— PhD in Nutrition
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The Veterinary department, Technical Institutes and Medical Schools also
offer lectures in food safety and nutrition as part of the BSc degree.

5. Areas for co-operation

Further development of Hellenic Food Compositlon Tables might form part of
a wider collaboration for the development of pan-European Food
Composition Tables.

Collaboration on sampling and measurement methods for food composition
and quality

Quality management systems

Investigation of morbidity and mortality rates from coronary heart disease in
Mediterranean countries. In conjunction with a new Atherosclerosis Unit,
which has been formed, this might include:

— research into dietary lipids and antioxidants,

— transfer of methods and techniques as well as existing knowledge,

— investigating healthy and high risk populations,

— designing and undertaking dietary interventions in collaboration with
industry,

— development of educational programmes for school children, parents
and hospital patients.
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Iceland
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Food safety and nutrition receive increased attention reflecting consumer
awareness and also an appreciation of the market importance of these
issues in domestic as well as export trade. Food production is of great impor-
tance for the lcelandic economy and fish products are by far the most impor-
tant exports.

Itis generally believed that the Icelandic environment is relatively unpolluted
and the levels of contaminants in our food products are very low. The north-
ern location of the country means that the use of pesticides and herbicides is
very limited.

The Icelandic diet is characterised by relatively large consumption of animal
products, especially fish. Icelanders hold the European record in fish con-
sumption. Fish meal is used extensively in animal nutrition influencing the
composition of food products.

The number of qualified researchers has increased after a concerted effort
was made at the end of the eight decade to establish teaching in food sci-
ence at the University of Iceland in co-operation with research institutions
serving agriculture and fisheries. The University of Iceland has offered a
master of science degree in basic and applied food science and nutrition
since 1990. Furthermore, beginning the fall of 1998, the University of Iceland
offers a Ph.D. program in various areas, among them food science and nutri-
tion. The scientific community in Iceland is greatly strengthened by exchange
of ideas and collaboration with foreign scientists.

v 2. National programme

National strategy in food safety and nutrition is based on dietary considera-
tions in relation to health policy and the importance of fish exports for the
economy. These issues are integrated into the research strategy of institu-
tions in service of agriculture and fisheries and several studies within the
faculties of natural science and medicine at the University of Iceland are
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directed towards these issues. Nutritionally linked diseases have spurred
research and development efforts into functional foods.

The Research Council of Iceland has developed a special program on food
science that puts priority on product development and consumer interests.
The Council has proposed an action program on environmental aspects,
including the effects of environmental factors on health.

21. Food safety

2.1.1. Microbial safety

Research is focused on the following topics:
Biology and distribution of Salmonella, Listeria and other food pathogens

2.1.2 Toxicological and chemical safety

Research is focused on the following topics:
Levels of contaminants in Icelandic foods
Transfer of contaminants to foods

2.2. Nutrition

Research is focused on the following topics:
Food composition

Nutrition surveys

Nutritional status and dietary treatment
Food intake and prevention of disease

Fish oils and health

2.3. Commercial activity

State funded institutes seek support for research broiects through the activ-
ities of the Research Council of iceland which has a specific program on food
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science. Food companies are encouraged to take part in R&D projects.
Nordic and European cooperation has been important for joint research pro-
jects and joint funding. The Fourth RTD Framework Programme was impor-
tant for research in Iceland.

2.4. National databases

A food composition database for foods on the Icelandic market is available.
It has been constructed at the Agricultural Research Institute in collaboration
with major institutions in the country. It contains information on 50 nutrients
and several contaminants.

The Icelandic Research Information System provides access to information
on Icelandic research projects and R&D results
{http: //www.ris.is/index_eng.html).

3. Main institutes and centres

Research institutes and universities in Iceland cooperate closely on many
projects and are therefor able to use resources efficiently and overcome to
some degree the small size of the scientific community.

Icelandic Nutrition Council

The Icelandic Nutrition Council is a governmental agency under the Ministry
of Health. The official function of the Council is to plan and organize nutrition
surveys and other nutrition research as well as educate the public and advise
the government on issues related to nutrition. The Council last conducted a
national nutrition survey in 1990 and a new survey is planned for the year
2000. The Council participates in numerous co-operative research projects
involving nutrition, both domestic and international. The Nutrition Council
publishes Recommended Dietary Allowances for essential nutrients and for-
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mulates Nutrition Goals for Icelanders that serve as foundation for the nutri-
tion policy adopted by the government. Other publications of the Council
include nutrition education material used in schools and health clinics and
guides to healthy eating for various groups.

Contact

Dr. Laufey Steingrimsdottir
Icelandic Nutrition Council
Baronsstigur 47

I1S-101 Reykjavik

Tel. {354-552) 24 00

Fax (354-552) 24 15

E-mail: manneldi@vortex.is

Icelandic Fisheries Laboratories

The institute is an independent research institute covering research, devel-
opment, analytical services and information services. The institute partici-
pates in numerous national and international projects on various aspects of
food safety and nutritional research. Since 1989 the institute has been active-
ly working on chemical pollution related to the marine environment: heavy
metals, persistent organochlorine compounds and various pollutants e.g. in
wastewater. The monitoring of pollutants and toxins in the marine ecosystem
is an important topic. The institute has collaborated in_various national,
Scandinavian and European projects on microbial safety of fish products. The
institute has considerable data on the nutritional aspects of various fish prod-
ucts including proximate and fatty acid composition. Recently the institute is
involved with analyzing various inorganic compounds in foods for use in
datasets on nutritional value of various foods. o

Contact

Dr. Gudmundur Stefansson,
Icelandic Fisheries Laboratories
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Skulagata 4 o
IS-121, Reykjavik

Tel. (354-562} 02 40
Fax (354-562) 07 40
E-mail: gst@rfisk.is

Agricultural Research Institute

The institute is responsible for research in agronomy, animal husbandry, agri-
cultural engineering and environmental sciences. The headquarters are
located in Reykjavik with experimental farms at three locations in the coun-
try. A department of food science was established in 1975. In the field of nutri-
tion the institute has concentrated on food composition for use in nutrition
surveys, dietetic counselling, education and product development. Food
composition tables were first published in 1988 and a modified version for
schools and the public was published in 1992. The institute is responsible for
the maintenance of a databank for Icelandic foods with information furnished
from several sources. Several studies have been undertaken on the effect of
different feeds, especially fish meal, on product quality and consumer accep-
tance. Other studies relate to contaminants and especially on heavy metals
such as cadmium in the environment and in farm products.

Contact

Olafiir Reykdal

Agricultural Research Institute
Keldnaholt

IS-112 Reykjavik

Tel. (354-577) 10 10

Fax {354-577) 10 20

E-mail: olafurr@rala.is
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Technological Institute of Iceland

The Technological Institute of Iceland (IceTec) is a national, independent
research and technological organisation. One of its primary functions is to
transfer new technology and expertise to the industry. IceTec works in close
co-operation with Icelandic small and medium sized enterprises (SME). The
Department of Food Technology main tasks are to continuously update pre-
sent knowledge of food science and technology and transfer it to the indus-
try in Iceland by actively participating in international research projects on
emerging new technologies and related issues. Special attention is given to
improvements of traditional processes and projects related to minimal pro-
cessing of foods. Safety and quality are key elements in these projects.

Contact

Dr. Hannes Hafsteinsson

Technological Institute of iceland -

Keldnaholt : '

IS-112 Reykjavik

Tel. (354-570) 71 00

Fax.(354-570) 71 11

E-mail: hannesh@iti.is
hannes.hafsteinsson@iti.is.

University of Iceland

The University of Iceland is a well established university offering degrees in
various subjects, among them many related to food safety and nutrition. A
special Department of Food Science was established in 1995, but food sci-
ence has been taught for over 20 years. Teachers of food safety and nutrition
work jointly as teachers at the university and as specialists in their field at
various institutes, for example the Icelandic Fisheries Laboratories and the
National University Hospital.
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Contact

Prof. Inga Thorsdottir
National University Hospital
Hringbraut

IS-101 Reykjavik

Tel. (354-560) 15 36

Fax (354-560) 18 73

E-mail:" ingathor@rsp.is

Unit for Nutrition Research

The Unit for Nutrition Research at the National University Hospital and at the
Department of Food Science, University of Iceland. Nutrition research is car-
ried out in co-operation between the hospital and the university. Research
activities have increased recently as more students and research assistants
have been involved in various research programs. Research is ongoing in
nutritional epidemiology, experimental nutrition and public health nutrition.
Most of this research is performed in collaboration with foreign scientists.
Close co-operation with the Nutrition Council has also been established.

Contact

Prof. Inga Thorsdottir
National University Hospital
Hringbraut

IS-101 Reykjavik,

Tel. (354-560) 15 36

Fax {354-560) 18 73

E-mail: ingathor@rsp.is

m



University of Akureyri

The University of Akureyri is a young institution enjoying rapid growth and
development. The university has agreements for teaching and research
with research institutes in Iceland. The university participates in food safe-
ty projects.

Contact

Dr. Grimur Olafsson
University of Akureyri
Glerargata 36

1S5-600 Akureyri

Tel. (354-463) 09 00

Fax (354-463) 0999
E-mail: grimur@unak.is

Environmental and Food Agency

This institute supervises and coordinates the control of hygiene, food, chem-
icals, marine pollution and environmental protection and operates a labora-
tory in service of these activities. The agency provides draft proposals to the
ministry on regulations and participates in international cooperation. The
agency is directly involved in import control of foodstuffs and chemicals and
control of some potentially polluting activities. Coordinated control programs
are carried out in co-operation between the Environmental and Food Agency
and public health boards. Research topics deal with microbiological and
chemical safety of food products, e.g. pesticides and pathogens.

Contact
Jon Gislason

The Environmental and Food Agency
Armuli 1a
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IS-108 Reykjavik

Tel. (354-568) 88 48

Fax (354-568) 18 96
E-mail: jong@hollver.is

Icelandic Radiation Protection Institute

This institute has the task of undertaking safety measures against radiation
from radioactive material and radiological equipment for the purpose of pre-
venting detrimental effects of such radiation. Monitoring of radionuclides in
the Icelandic diet and environment as well as research on transfer of
radionuclides to foodstuffs is carried out at the institute. Research topics in
radioecology include the study of transfer of radionuclides to the Icelandic
population through various food chains. :

Contact

Sigurdur M. Magnusson

Icelandic Radiation Protection Institute
Rauararstigur 10

150 Reykjavik

Tel. (354-552) 82 00

Fax (354-552) 82 02

E-mail: smm@gr.is

4. Education and training

The Department of Food Science at the University of Iceland offers cours-
es in food microbiology and nutrition. The department is operated in close
cooperation with research institutions. The activities in the field of nutrition
have increased in recent years. The University of Akureyri has recently of-
fered a program in food technology. Master and Ph.D. programs in food
science and nutrition are offered at the Department of Food Science,
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University of Iceland, but majority of postgraduate studies has so far been
undertaken in universities in other countries on both sides of the Atlantic.

Food safety and nutrition are integrated to some degree into the educa-
tional syllabus of various schools in the country.

5. Areas for co-operation

In the- area of nutrition and food safety Iceland draws strength from the
fact that the population is small with very good information on health sta-
tistics. Food intake studies coupled to health issues are an interesting
field, drawing additional strength from the genetic homogeneity of the in-
habitants. Eating habits and food intake patterns are changing rapidly and
studies relating health issues to these changes are of interest. Cool cli-
mate and the special diet of Icelanders make co-operation in international
comparative studies of particular value.
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Ireland
National R&D Programmes on Food Safety and Nutrition

v 1. National overview

Food production is vital to the Irish economy with Agri-Food products
accounting for about 40 % of net foreign exchange earnings. The raw mate-
rials for Irelands food come chiefly from extensive grassland farming sys-
tems. The greater proportion of production is exported so the industry is
export oriented. Consumer concerns at home, as well as exacting export
market requirements, are the driving forces in food safety and nutrition.
Quality and safety of products are most important.

The Government has recently decided to establish a National Food Safety
Authority with overall responsibility for Food Safety. At present, Food Safety
controls are spread across a number of Government Departments and
Agencies, such as The Departments of Agriculture and Food, Marine and
Natural Resources, Health, Environment, Enterprise, Trade and Employment,
as well as Regional Health Boards and Local Authorities. It is proposed that
the new Authority will initially operate ‘service contracts’ with these existing
bodies for the carrying out food safety controls.

Research policy and provision of public funding in areas of food safety and
nutrition are controlled by the Department of Agriculture & Food.

v 2. National Aims and Strategy
— The National Objectives are: v

* to ensure that the highest standards of quality, safety and nutrition are
consistently achieved in food products;

* to provide the necessary scientific and technological enabling-capacity
in food products and ingredients.

— To achieve these objectives, the national policy or strategy may be sum-
marised as follows:
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* to establish a research agenda strongly mfluenced by the needs of the
Irish Food Industry,

« to maintain a vibrant generic research programme aimed at establishing
a wide information base while developing scientific skills and expertise,

* to harness the multi-disciplinary strengths of the Research Institutes to
provide a strong scientific base and give research leadership to the
Industry.

Our Research Centres have highly qualified researchers with experience in
food nutrition and food safety issues. There are strong links to the Irish food
Industry, and good National and International collaboration with food centres
and laboratories, such as in EU Framework, USA and NZ Bilateral collabora-
tions. Individual disciplinary strengths vary between different research cen-
tres, as each centre concentrates on a specific theme.

— The chief strengths are in areas of: o -
* Probiotic bacteria and their use in fermented products,

¢ |nteraction between Food Science and Medlcal Faculties, and human
intervention studies, , : . ‘ L .

* Influence of particular dietary components on health and chronic dlsease
in humans, . T RN

 Detection of chemical and microbiological contaminants in food.

v 3. Institutes Involved

Teagasc, The Agriculture and Food Development Authority

Is the state body established to provide Research, Advice and Education in
Agriculture and Food.
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Teagasc National Food Centre

Provides technical support for the meat, bakery and consumer foods indus-
tries. Priorities are in microbiological food safety, chemical residues, and
process technology and quality of fresh and processed consumer foods.

Contact

Dr Vivian Tarrant

Teagasc National Food Centre, Dunsmea
Dublin 15, Ireland

Tel. (353-1) 805 95 00

Fax.(353-1) 805 95 50

E-mail: v.tarrant@nfc.teagasc.ie

Teagasc Dairy Products Research Centre

Provides technical support for the dairy industry and does product and
process research in cheeses and fermented dairy products, new process
technology, food ingredients and convenience dairy foods.

Contact .

Dr Liam Donnelly =~

Teagasc National Dairy Products Research Centre
Moorepark, Fermoy, Co Cork

Tel. (353-25) 422 22

Fax (353-25) 423 40

E-mail: Ldonnelly@dpc.teagasc.ie
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Universities

NUI, University College Dublin

Strengths are food chemistry, microbiology, process technology and market-
ing. Interdisciplinary and inter faculty teams have targeted food safety, nutri-
tion and quality assurance of meat, fresh and finished consumer produce,
fermented foods, and generic research on physical and physico-chemical
food properties. : :

Contact

Prof Brian McKenna,

Centre for Food Science, UCD, Belfield, Dublin 4
Tel. (353-1) 706 77 14

Fax (353-1) 706 11 47

E-mail: B.Mckenna@ucd.ie

NUI, University College Cork

Fundamental and applied research on the physiology, genetics, behaviour
and virulence of bacterial, viral and fungal foodborne pathogens. Nutrition
Research embraces novel and functional foods, bioavailability of nutrients,
toxicology, influence of diet on health and chronic disease in humans. There
is a strong interaction between the Food Science and Medical Faculties with
use of intervention studies into human subjects.

Contact

Prof Charles Daly, Dean, Faculty of Food Science and Technology
UCC, Cork

Tel. (353-21) 27 64 05

Fax (353-21} 27 63 98

E-mail: dean.food@ucc.ie
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NUI, University Coilege Galway

The National Diagnostics Centre (BioResearch ireland) undertakes research
and development on diagnostic test systems using Immunodiagnostic and
DNA probe technology. Its food focus is in the area of food pathogens, vet-
erinary drug residues and algal toxins.

Contact

Mr Terry Smith

National Diagnostics Centre, UCG, Galway.
Tel. (353-91) 58 65 59

Fax (353-91) 58 65 70

E-mail: terry.smith@ucg.ie

University of Limerick

Undertakes fundamental and applied research on quality and safety of fresh
foods, including microbiology, nutrition and packaging. Research is also
undertaken on food ingredients, designer foods and nutraceuticals.

Contact

Prof David 0'Beirne

Food Science Research Centre
University of Limerick

Tel. (353-61) 20 28 45

Fax (353-61) 3314 90

E-mail: david.obeirne@ul.ie

University of Dublin, Trinity College
It has a strong base on consumer attitudinal research, food additive intake

studies, food and nutrition policy analysis and intervention studies on human
subjects in collaboration with their Medical Faculty.
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Contact

Prof Michael Gibney
Department of Clinical Medicine
Trinity College

Dublin 2

Tel. (353-1) 608 21 00

Fax (353-1) 608 21 01

E-mail: mgibney@tcd.ie

Dublin City University

Development of methods for detection of chemical contaminants and sen-
sors for control monitoring in food.

Contact

Prof Richard 0'Kennedy

School of Biological Sciences . -
DCU, Dublin 9

Tel. (353-1) 704 53 19

Fax (353-1) 704 54 12

E-mail: richard.okennedy@dcu.ie

The Marine Institute

State Research Institute for Research into Fish and Fish Products. Presently,
the Institute does not carry out any research on safety or nutrition, but has
provided funding for some projects.

Contact

Mr David Griffith, Director

Fisheries Research Centre

Marine Institute, Abbotstown, Dublin 15
Tel. (353-1) 821 01 11

Fax (353-1) 820 50 78

E-mail: dgriffith@frc.ie
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v 4. Research Programmes T

Microbiological Safety

Most research projects in food safety are in this area. The principal themes
are: Fundamental and applied research on physiology, genetics and behav-
iour of foodborne pathogens, including bacterial, viral and fungal pathogens;
Development and application of Immunoassays, DNA diagnostic assays and
mathematical modelling for pathogen detection and control; Evaluation of ef-
fect of new technology on pathogen survival and growth in foods; use of food
grade inhibitors (bacteriocins) in real food systems; HACCP strategies in food
processing and distribution; Microbiological safety in fish and shellfish in-
cluding heat treated vacuum packed shellfish products :

1

Toxicological Safety
Examples of Research areas are:

In Vitro model systems for evaluation of food toxin induced cytotoxicity and
genotoxicity; Toxic lipid constituents in processed foods; Toxicity of
Cholesterol oxidation’ products; Protection by Nutrient and non-nutrient
dietary components against Genotoxins; Strategies for limiting contamination
of shelifish by diarrhetic toxins; New methods for algal toxin detection;
Provision of a diagnostic service for aquaculture and wild fisheries industries
for detection of algal toxins in fish and shellfish. :

Chemical Residues
The priority is research on residues of agrochemicals and veterinary drugs in
foods. Principal themes are: Isolation of priority drug residues from biological

matrices by supercritical fluid extraction; Application of novel techmques
and development of residue analysis methods.
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Nutrition — Diet and Consumption

Research on Nutrition is concerned with identifying factors which influence
quality and wholesomeness of foods, the relationship to diet and health, and
development of new products and processes. Major surveys on Food
Consumption and on Consumer attitudes to food, nutrition, exercise, body-
weight and health are being carried out. The principal themes are:
Bioavailability. and interaction of minerals and vitamins in foods; Quality of
muscle foods; Lipid and micronutrient status in humans; Sensory qualities of
foods; Diet and bone health; Metabolic effects of nutrients in the diet on the
cause of chronic disease in humans; Effects of physical, chemical, biological
or genetic manipulation on foods of plant or animal origin; Packaging/storage
and nutritional aspects of ready-to-use foods; Assessment of camelina sati-
va oils in human nutrition; Nutritional problems in use of trans acid fats;
Methodologies for measuring food additive intake; Safety and quality of con-
sumer food products including shelf life prediction of cook-chill/sous vide
products; Nutritional and dietary uses of marine vegetables.

Nutrition — Functionality

New food product development with emphasis on ethnic, health and fun
products; Micronutrients and cardiovascular disease; Probiotic bacteria, Bio
markers; Food quality, diet and human health including bone health.

5. Research Funding

Food research is funded chiefly by EU Structural Funds, through the Food
Sub-Programme of The Operational Programme For Industrial Development
1994-1999 (OPID). Projects are funded on a competitive basis.

Participation in EU Programmes such as FAIR and other bilateral collaborations

State Grant in aid to the Institutes involved

Small amount of Industry support

122



Table 1

Research spending on Food Safety and Nutrition 1997, (000 Ecu )

Public Industry* Total
FOOD SAFETY
Microbiology 1520 5 1525
Toxicology 700 75 775
Chemical 150 150 300
Physical 475 - 475
Sub-Total 2845 230 3075
NUTRITION
Diet/Cansumption 730 220 950
Functionality 950 20 970
Quality 250 25 275
Sub-Total 1930 265 2195
TOTAL 4715 495 5270

* Exluding “In-company” Research spending.

In-Company Research by the Food Industry

it is difficult to get definite figures on spending by food companies on
research done “in-house”. In Ireland most such research is on

process/product development with very little on food safety and nutrition
themes - perhaps less than 1 MECU per year.
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v/ 6. Staffing

Scientific Technical Support
Food Safety 42 15 6
Nutrition 15 " 1

v 1. Trends in Funding

The greater proportion of National funding for research in Food Safety and
Nutrition comes through the Operational Programme for development of the
food industry which is part funded by the EU Structural Funds 1994 - 1999.
There was a marked increase in funding in 1994/95 with the onset of
Structural Funds and this was reflected in all sub-areas. Funding will remain
steady for the next two years, but the level may decrease when the current
Structural Funds Programme finishes in 1999,

v 8. National Ddta Bases

There are no Nationally co-ordinated databases in use. Teagasc has an
internally compiled database which contains a listing of all Teagasc
research projects.

* An Inventory of projects supported under EU Structural Funds is widely
- distributed to Food Industry, contact Ms Mary McCarthy Buckley,
University College, Cork. : : N

¢ A National Food Ingredients Database Has ibeen compiled and is avail-
able on diskette from Prof M Gibney, Trinity College.

» AProjectis in progress to compile a Database on Residue Levels in Irish
Foods, contact V ITarrant, Teagasc National Food Centre.
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v 9. Training

Nutrition and food safety are constituent elements of most Irish food science
education programmes within the Universities, Institutes and Regional
Colleges. ‘ -

Training Courses for Industry are provided by the Teagasc National Food
Centre, University College Cork and the Dublin Institute of Technology.

» Teagasc provides courses in quality management, food safety, quality and
technology for about 2000 managers, supervisors and operatives in SME's
each year. The Teagasc Training Services are accredited to 1SQ 9000.

» There is a Food Training Unit attached to the Food Science Department at
University College Cork, and they provide a number of training cours-
es/workshops each year for industry, in areas such as microbiology,
hygiene, safety in processing, quality management, HACCP, etc.

v 10. National Contact Point
The Irish National contact point is:

Mr J. Flanagan

Chief Inspector

Department of Agriculture and Food
Agriculture House, Dublin 2.

Tel. (353-1) 607 26 43

Fax (353-1) 676 29 89

E-mail: jflanagan@daff.irlgov.ie
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v 11. Suggested Areas for Cooperation

Scientific Co-Operation Priority
Objectives Modality

SAFETY: .
Rapid Detection methods for Co-ordinated research high
foodborne pathogens and chemicals programmes

Managing selected pathogens ‘working groups high
{Campylobacter Jejuni, Ecoli0157)

HACCP Strategies working groups medium
Strategies for limiting contamina'tio.n Cost Actions medium
in shellfish '
NUTRITION:

Establishing health benefit of Co-ordinated research _ high
Probiotic foods programmes :
Bioavailability and interaction working groups high
of micronutrients in foods, Conferences

(minerals, vits., etc) '

Consumer Attitude Surveys Working groups medium

and Use of Human Intervention Studies
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Israel
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Israel is blessed with a typical Mediterranean climate, complemented by
quasi-tropical niches that allow growth of a variety of crops and animals typ-
ical to subtropical and tropical regions. This is reflected in the variety of food
products available for internal use and for export through the year. A great
part of the nation is a reclaimed desert using water from the North. The food
and nutrition research and development strategy is aimed at improving the
nutrient quality of various foods, improving processing, health and market
appeal. Due to the warm climate, there was a need to develop research in
order to prolong the post harvest life of foods. Genetic resources and pro-
cessing were used to improve the added value of various foods and to adapt
local raw material for industrial processing and to minimise food losses.

v 2. National Program

Research and development on foods and nutrition are the responsibility of a
number fo government ministries: Agriculture, Health, Industry and Trade and
Environment. Each of these ministries is involved in encouraging research on

“food and nutrition by advertising call for proposal meeting the specific policy
of each ministry. The calls for proposals are issue by the chief scientists of
each of the ministries. Co-ordination between ministries is done thorough the
offices of the chief scientists and publication of the approved project.The
Ministry of Agriculture has a the largest research authority related to food
and nutrition, namely the Agricultural Research Organisation (ARQ), in the
Campus of the Volcani Center, at Bet Dagan, near Tel Aviv. Within the ARQ,
there are a number of Institutes active in research of food and nutrition: the
principal one is the Institute of for technology of storage of agricultural prod-
ucts, with three departments, (1) Postharvest of fresh produce, (2) Food
Sciences and (3) dept. of stored products. Improvement of Food value is car-
ried out in the Institute of Field Crops and in the Institute of Horticulture, in the
Volcani Canter. Basic and applied research is conducted in the dept. of food
engineering and biotechnology of the Technion Institute of Technology, near
Haifa. Additional research is carried out by individual researchers in medical
centers and in the faculties of agriculture and biology.
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The salaries of researchers working in the area of food and nutrition are paid
either directly or indirectly by government. The average cost of a scientist in
this field, including the fringe benefits, range between 100 and 150K US
Dollars a year; Assuming ca. 100 scientists involved part time of full time in
food research, the cost range around 15 million dollars a year. The funding of
the research itself, including maintenance of the infrastructure, temporary
employment, and research needs, will amount in another 10 million dollars.

Most of the funding comes from governmental sources or from bi-national
and international competitive sources. There is about 15-20% of funding that
comes from the industry. The governmental grants are all competitive and the
awards are granted if they respond to the governmental policy. Grants are
given by the Chief scientists of the Ministry of Agriculture, Ministry of
Industry, Ministry of Health and Ministry of Environment. Research is also
funded by the Ministry of Science. International funding originates from EEC
projects, bi-national funds with the USA, the Netherlands, and Germany.

2.1. Food Safety

Identification of risks associated with consumption of inappropriate food, the
means to control, diagnose and eliminate those risks whether they be of
chemical, physical or microbiological origin and the effects of various stages
of processing on the risks are carried out in the Volcani Centre, and funded
by all four ministries {see above). This includes identification and avoidance
of microbiological contamination, in produce, milk and meat both during and
after processing.

2.2. Nutrition

2.2.1. Diet and Consumption (Consumer Choice)

Studies include:

— Maintenance of textural quality of produce and their products {juices,
concentrates, spreads etc.).
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— Development of methods to detect foreign materials.
— prevention of darkening of fruit and frozen stalk. -
— Improvement of colour and flavour of juices and concentrates.

— Studies to improves the market value of crops by adding to its shape,
taste and resulting product.

— Development of preservatives, food colorants and anti-oxidants based on
natural ingredients. .

2.2.2. Nutrition, Functionality (Food designed for health)
Studies include:

— Incorporation of highly nutritious compounds in processed food.
— Innovative methods for quality preservation.

— Development of new natural rather than chemical additives.

— Breeding foods with high content of proteins or vitamins

— Reducing pesticide residues in foods by using alternative approaches to
control postharvest pathogens.

Basic research involves the study of physiological, pathological, biochemical
and molecular aspects of produce harvest

2.3. Commercial Activity

Most of the research of the food industry is subcontracted to Institutes and
Universities. However, in recent years, a increasing number of SME are initi-
ating applied research of high quality. Two examples are given below:

a) Adumim Food Ingredients is an R & D oriented company that specialises
in natural food additives and formulations and in innovations in the syn-
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thesis of food emulsifiers, emulsions (pan release emulsions and non
diary creams), blended premixes (for the baking industry) and integratede
formulations (e.g. for the ice cream industry).{Address Mishor Adumim
90610, Israel).

b) LycoRed, Natural Products Industries is a subsidiary of Mekhteshim-
Agan which the largest agrochemical manufacturer in Israel. Research is
oriented towards the commecial development of natural lycopene with
antioxidant health-protecting properties and natural pigment additives
{ranging from yellow to orange or red). (address: POB 320, Beer Sheva
84102, Israel). '

2.4. Data Bases

There are specific national databases in use. However, some information can
be obtained by the yearbooks of the research institutes, from the chief sci-
entists of the the different ministries for the list of approved research pro-
jects, and from the govermental statistics yearbook.

'3. Main Institutes and Centres

The Institute for Technology and Storage of Agricultural.Products. Within the
Ministry of Agriculture. About 60 Ph.D. and anather 60 graduated employees.

The Department of Food Engineering and Biotechnology, within the Technion,
Israel Institute of Technology. The highest school in Israel for Food
Engineers. The staff includes 14 Professors and lecturers and 10 additional
adjunct Professors.

The Department of Nutrition within the Faculty of Agriculture of The Hebrew
University of Jerusalem. About 5 Scientists dealing with various aspects of
nutrition. The School of Veterinary, and the Kimraon Veterinary services of the
Ministry of Agriculture where scientists deals with aspects of food safety
with a special emphasis on milk and meat quality.
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Research on food and heaith is carried out in the schools of medicine in
Haddash Medical centre in Jerusalem, in the Medical school of the Tel Aviv
University and in the Medical Centres of Tel Hashomer and the Ben Gurion
University.-

4. Education and Training

Basic research on food and nutrition is provided in the Faculty of Agriculture
at Rehovot, The Hebrew University of Jerusalem. Engineers in Food Science
and in Food technology are trained in the Institute of technology, Technion,
near Haifa. However, graduate studies and dissertations are carried out, in all
the High Institutions and Universities. Israel has acquired expertise to train
and develop specific courses for trainees from developing countries.

5. Cd;operation with other European Countries

Israel joined the European Research system only recently. However, the con-
nection and affiliation with other Mediterranean and European countries is of
a long tradition and interest. Potential collaboration is beneficial for all
aspects, food safety, nutrition. This can either be accomplished by doing
research for industries in Europe or by joining in EC consortia.
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Italy

National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

The ltalian situation in the field of R&D programmes on food safety and nutri-
tion is fragmented and dispersed. Several government departments are
involved. In spite of a large number of institutes and laboratories involved in
these research areas, there is neither an overall information network nor
central co-ordination and monitoring. Nevertheless the problems related to
Food Safety and Nutrition are a subject of primary importance within the pro-
grammes of ltalian centres acting in the overall field of food research. The
awareness - widespread among ltalian consumers- of the fundamental role
of food in aetiology of several ilinesses has made the study of food, and the
improvement of its production and conservation processes, more and more
necessary.

The Italian main policy drivers are:

— Increase in value and exportation of Mediterranean diet pattern
— Spreading of healthy eating habits in order to better quality of life
— Development of new and reliable methods for risk assessment

— Development of new guality and safety standards in order to make regu-
lation concerning food. Actually the present Italian situation requires a
real rationalisation either for the regulations or for the sanctions, as sev-
eral provisions overlapped, often without consistence.

— Development of quality systems and HACCP

v 2. National Programmes

The main national programmes in the field of food safety are run by:
ISS (Superior Institute of Health), depending on the Ministry of Health, the

Experimental Station for alimentary preserves of Parma, depending on the
Ministry of Industry, Commerce and Handicraft, various institutes and univer-

133



sity departments depending on MURST (Ministry of University, Scientific and
Technolagical Research).

The INN (National Institute of Nutrition), agency submitted to the supervision
of the Ministry of Agricultural Policy, acts partly in the field of food safety and
above all in the nutritional one as several institutes and university depart-
ments (MURST).

Research projects carried out by ISS respond to the need of identifying, con-
trolling and decreasing the health risks related to food (either as raw material
or as processed product) and of evaluating the relationship between nutrients
and health, from the epidemiological point of view.

Until 1995 research activities performed at ISS laboratories have been divided
into five-year programmes. The project “Use safety in food” (1991-95) had the
purpose to study:

— the possible sources of environmental contamination (Food and environ-
ment}; '

— the sources of contamination linked to technological processes of produc-
tion (Food and technology);

— nutritional problems (Food and nutrition).

The new three-year (1997-1999) research programme “Food, Nutrition and
Public Veterinary Health” is a continuation of previous programme, with a
greater stress on the nutritional side.

Besides its own research projects the ISS supports research activities all over
the national territory. These researches are carry on within multi-year pro-
jects funded with National Health Funding. The parts of projects with a con-
tent of advanced health research are managed through national calls for ten-
ders, which allow all the scientific community to participate. Presently, in this
area, it is being carried out a study on alimentary and human Listeriosis with
an experimental system of controlling. :

134



The MURST funds some researches (quality parameters of agroindustrial
products, new methods for detecting dangerous substances, innovation of
agroindustrial processes) carried out at university departments through the
so-called funding of “ex-40%"; other funding available for university
researches are those of "60%", but the last ones are very flexible because
they depend on the balance of each university.

The National Programme for industrial research and training in the agroin-
dustrial area was launched by MURST in the first months of 1998 . Made up
of 2 sectors {“New food products and nutrition”; “New technologies, food
quality and safety”) this programme has a budget of 68 milliard and 565 mil-
lions of liras.

Other research were funded by the CNR {National Council of Research) with-
in target projects, such as RAISA {(Advanced Researches for Innovation in
the Agricultural System) and FATMA (Prevention and Control of iliness fac-
tors), formally closed in 1995.

Some initiatives in the field of Food quality and its effects on health, to be
funded by MURST and CNR, are just now under consideration, but it is diffi-
cult to say when and whether they start. :

The activity of INN, carried out within annual or multi-year projects, can be
grouped into 4 areas:

— Nutritional studies for human health protection (with particular attention
to the components of Mediterranean diet);

— Nutritional and technological quality of food, taking into account also the
problem of safety along the whole food chain;

— Food ¢consumption and food education;

— Sustainable development of agroindustrial systems and total quality of
products.
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v 3. Databases

The design activity of a food component database was closed by INN in 1997
(the text has been already published, but not yet the electronic version).

The INN attends also to national databases concerning eating habits and
consumer choices.

The 1SS cooperates with the elaboration of systems for managing of toxico-
logical parametrical and textual database, referring to pesticides (PESTINFO)
and natural toxic components of alimentary vegetables (NETTOX). The 1SS
attends also to a National inventory of chemical substances and a relational
database of the chemical substances most important at national level.

To examine these databases contact should be made directly with the rele-
vant institutes.

The Italian Society of Human Nutrition (SINU) is preparing the new LA.R.N.
tables (Recommended levels of nutrients consumption), which can be found
at the web site of the Society.

v 4. Industrnial involveinent

The food industry is the third largest industrial sector in Italy and:
— involves over 30.000 enterprises;
— employs 360.000 workers;

— overtakes 200.000 milliard of food consumption by Italian families (without
public catering);

— overtakes 45.000 milliard of value added;

— has an export of 19.000 milliard.
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However, research funded by industry very often escaped precise evalua-
tion: the major food companies {most of which are multinational companies)
have their own research capabilities; SMEs often rely on external research
centres, but little information is available because the trend is to keep the
such research confidential for commercial reasons.

Because of this fragmentation, it is difficult to point out suitable industrial key
centres, nevertheless, one good centre of cooperation in the agroindustrial
area can be;

TECNOALIMENTI (Dr.ssa De Paoli)
Via Fara, 39

1-20124 Milano

Tel. {39-02) 67 07 73 70

Fax {39-02) 67 07 74 05

5. Research areas /National strengths

With regard to the research carried out at universities or other public
research centres, as we have already said, is quite difficult to point out the
key centres and the typology of research because of their fragmentation and
the poor links which exist among centres at institutional level.

All the centres listed below are available for both shared cost and concerted
action research projects in the indicated areas. For particular needs contact
the coordinator of each area.

Food Microbial Safety

Itis possible to sum up the researches carried out in the following areas:
— Molecular biology for quick detention of pathogens

— Microbial biodifference

— Models for prediction and assessment of quality and microbial safety.
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Microbiology Key Centres

ISS

Istituto Superiore di Sanita
Viale Regina Elena, 299
1-00161 Roma

Fax {39-06) 49 38 71 01

url: wwwi.iss.it

DISTAM

Dipartimento Scienze e Tecnologie alimentari e Microbiologiche
Universita degli Studi di Milano

Via Celoria, 2

1-20133 Milano

Fax (39-02) 70 63 86 25

url: http.//www.distam.unimi.it/distam

Istituto sperimentale lattiero caseario
Via Lombardo, 11

1-20075 Lodi

Fax (39-0371) 43 09 90

Stazione sperimentale per I'lndustria delle conserve alimentari
Ve Tanara, 31/a

1-43100 Parma

Fax (39-0521) 77 18 29

Istituto di Microbiologia
Universita Cattolica del Sacro Cuore
Via Emilia Parmense, 84
1-29100 Piacenza
_Fax (39-0523) 59 92 46

For further information contact:

Prof.ssa Antonietta Galli Volonterio
University of Milan Department of Food Sciences and Microbiclogy
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Via Celoria 2
1-20133 Milano
E-mail: maga@imiucca.csi.unimi.it

Food toxicological safety
Toxicological research attends particularly the following themes:

— Parasiticides: methods for the analysis and toxicological assessment of
pesticides; levels of contamination of pesticides in food; risk assessment
for consumer (these three last themes are studied either with reference
to traditional agriculture products or biological agriculture ones);

— Veterinary drugs residues: new methods for detecting hormonal {natural
or synthetic) anabolic steroids in animals; analytic methods - also micro-
bial ones- for detection of antibiothics, and sulfamides;

— Packaging materials and their performances during food process and con-
servation phases. Interaction between materials and food is investigated
with reference to either the behaviour of new materials or that of tradition-
al materials related to new technologies {microwave, irradiation, etc.);

— Mycotoxins.
Toxicology Key centres

ISS

Istituto Superiore di Sanita
Viale Regina Elena, 299
[-00161 Roma

Fax (39-06) 49 38 71 01

url: www.iss.it

Dipartimento di Farmacolegia Preclinica e Clinica “Mario Arazzi Mancini”
Universita degli Studi di Firenze

Viale G.B. Morgagni, 65

1-50134 Firenze

Fax (39-055) 436 16 13
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Dipartimento di Farmacologia, Chemioterapia e Tossicologia
Universita degli Studi di Milano

Via Vanvitelli, 32

1-20129 Milano

Fax {39-02) 73 01 59

For further information contact:

Prof. Enzo Chiesara

University of Milan Depanment of Pharmacology,
Chemiotherapy and Toxicology

Via Vanvitelli, 32

1-20129 Milano

E-mail: tossicol@imiucca.csi.unimi.it

Chemical safety

The research on chemical composition and transformation of food within
technological processes is carried out particularly in the following areas:

— Adulteration of food products
— Interaction between additives and food components
— Genetically modified foods

— New techniques for mineral speciation and for the determination of trace
elements.

Chemistry Key centres

ISS

Istituto Superiore di Sanita
Viale Regina Elena, 299
1-00161 Roma

Fax (39-06) 49 38 71 01

url: wwwi.iss.it



DISTAM

Dipartimento Scienze e Tecnologie alimentari e Microbiologiche
Universita degli Studi di Milano

Via Celoria, 2

1-20133 Milano

Fax (39-02) 70 63 86 25

url: http.//www.distam.unimi.it/distam

For further information contact:

Prof. Saverio Mannino

University of Milan Department of Food Sciences and Microbiology
Via Celoria, 2

1-20133 Milano

E-mail: Saverio.Mannino@unimi.it

Nutrition

The main areas of research are:

— Oxidative stress and antioxidants

— Body composition and evaluation of nutritional status

— Nutrition, intestinal epithelial functions and nutrients bioavailability

— Consumer science ({food behaviour patterns, food preferences, determi-
nants of food choice and consumer perception of food risks)

— Functional food

Nutrition Key centres

INN
Istituto Nazionale di Nutrizione -
Via Ardeatina, 546
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1-00178 Roma
Fax (39-06) 50 31 592
url: http:/finn.ingrm.it

DISTAM

Dipartimento Scienze e Tecnologie alimentari e Microbiologiche
Universita degli Studi di Milano

Via Celoria, 2

1-20133 Milano

Fax (39-02) 70 63 86 25

url: http.//www.distam.unimi.it/distam

Dipartimento di Chimica e Biochimica medica
Universita degli Studi di Milano

Via Saldini, 50

1-20133 Milano

Fax (39-02) 23 63 584

Dipartimento di Scienze e Tecnologie Biomediche
Universita degli Studi di Milano

Via Fratelli Cervi, 93

1-20090 Segrate (Milano)

Fax (39-02) 26 41 52 02

For further information contact:

Prof. Giulio Testolin

University of Milan Department of Food Sciences and Microbiology
Via Celoria, 2

1-20133 Milano

E-mail: Giulio.Testolin@unimi.it
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v 6. Education And Training

Training in the areas of Food safety and nutrition takes place at several Italian
Universities (faculties of Agriculture, Medicine and Biology).

The Facuity of Agriculture operates a degree course in Science and Food
Technologies (Milano, Piacenza, Potenza, Parma - seat of Reggio Emilia -,
Catania, Bologna - seat of Cesena -, Campobasso, Foggia, Napoli, Ud'ine).

In addition, at undergraduate level, there are several university school {Food
Technology, Agroindustrial biotechnology, Laboratory technique for agrom-
dustries) oriented to specific roles and technical positions.

There are courses of Nutrition and Food science at several post graduate
schools of Medicine, at the Superior Institute of Physical Education, and at
the School for nursing sciences. '

v 1. Areas for cooperation

More than once (also during discussion about V Framework Programme) the
Italian experts have remembered the European relevance of research on
Food-Nutrition-Health, and stressed how, in this area, the subsidiariety prin-
ciple and cooperation could have synergetic effects.

Actually, not only it is difficult to deal with the themes of Food Safety and
Nutrition without a multidisciplinary approach that involves also the compe-
tencies of agriculture and industry, but it is also impossible to resolve these
problems out of an European dimension.

Cooperation is certainly a way to optimise scientific efforts and improve the
results, but it is also necessary in order to agree and harmonise technigues
for risk assessment, quality standards, legislation etc.; and these aspects, by
meeting consumers’ expectations, can increase the competitiveness of
European industry.

143



In addition, only an Eurepean concerted policy can hope to succeed in the
difficult task of changing eating habits in order to better quality of life.
Commercial interdependence among European countries tends to level eat-
ing habits and products choice, so nutritional surveillance can not be only a
national responsibility.

Specifically, the areas in which ltaly hopes European cooperation are:

— Development of quality systems and HACCP

— Rapid detection methods for foodborne pathogens and chemicals

— Oxidative stress and antioxidants

— Body composition and evaluation of nutritional status

— Bioavailability and interaction of micronutrients in food

— Consumer science

— Functional food

— Improvement of information network (for instance by collecting data in
European databases)



Norway
National R&D Programmes on Food Safety and Nutrition

v 1. Overview and Strategy

Norway has a unique position with the absence of several food born
pathogens and with low incidences og other pathogens as for example
Salmonella. Stringent national laws and regulations together with a rela-
tively cold climate are probably the key factors.

The main responsibility for food safety is placed on the industrial compa-
nies themselves. The companies therefore are allocating financial re-
sources first of all towards action and control oriented tasks. In addition,
some of the larger companies are financing projects within their own R&D
division, and often in collaboration with universities or research institutes.

The Government introduced a bill to Parliament relating to food quality and
safety in 1997. The bill emphasises both the need for R&D to improve the
knowledge base, and more action oriented tasks in this important field. In
its recent budget for 1998, the Parliament follows up its initiative by allo-
cating financial resources for R&D to The Norwegian Food Control
Authority (SNT). SNT and The Research Council of Norway (NFR) have de-
veloped a strategy for a national programme. The three year program start-
ing in 1998 was recently initiated by allocating funds to several research
projects.

The strategies for improving the nutritional status of the population, i.e. to
reduce the prevalence of dietary-related damage to health, are embedded
in the National Food and Nutrition Policy. It is the National Nutrition Council
who is responsible for the implementation of the food and nutrition policy.
The measures to achieve the objectives are many and multi-sectorial, R&D
within nutrition being one of them. The Research Council of Norway sup-
ports projects within nutritional physiology, biochemistry and epidemiology.

The Research Council of Norway supports projects within nutritional biolo-

gy, physiology and epidemiology. There is however no ongoing national re-
search programme in the field of nutrition.
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In addition the technical, agricultural and veterinary universities in the
Nordic countries are in the planning process for a program on the microbi-
ological hygiene of food.

2. National programme

2.1. Food Safety

The new strategy developed by SNT and NFR has resulted in the strengthen-
ing of the basic and action oriented research related to food safety. The
research is formally organized as a subprogram of the Food Industry program
within NFR The major goal is to improve the knowledge base available for the
public authorities within various topics of food safety. The sub program will
be run for three years, and has an annual budget of 8 mill. NOK. The follow-
ing topics will be given priority in the sub program:

— Risk evaluation and model development

— Epidemiological research to identify sources of infection and their impor-
tance

— Intake of /exposure to hazardous compounds in food
— Effect of laws, food control measures and other means in the society

— Attitudes of various aspects of food control measusres on the consumers
and the food industry .

— The consumers attitudes towards food
— Pathogenic microorganismé in the entire food chain

— Concentration and effects of potential health hazardous compounds of
natural and synthetic origin
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— Food allergy and food intolerance
— Antibiotic resistance

— Novel food including food produced by gene-modified organisms and
methods for their detection

— Relation between the presence of compounds in the fodder and the food
safety

In addition important research on various aspects of food safety is funded by
several of the ongoing programs of NFR. In the Food Industry program, which
runs in the time period 1995-99, NFR is strongly committed to industrial ori-
ented research on food safety. The program comprises six topics, and R&D
projects within food safety receive about 15-20 % of the total financial sup-
port available to the program. In its program for R&D in biotechnology which
also runs in the time period 1995-99, NFR supports several projects on the
hygiene related to raw materials and to the food industry

2.2. Nutrition

There is no national research programme with a main focus on nutrition
and health. (Antakelig uinteressant, men: In the mid eighties a smaller pro-
gramme was run aiming at implemention and realisation of the Norwegian
food and nutrition policy which was launched in 1974.)

The Research Council do support several nutrition and health related pro-
ject, primarily within the budget for “free’ R&D projects, but also within re-
lated research programmes such as Health Promotion and Disease
Prevention. The projects range from nutritional cell biology to effects of nu-
trition education programmes. The nutritional cell biology area has been
given high priority through a substantial long-term grant to a leading re-
search institute.

Furthermore the National Nutrition Council in Norway has since the begin-
ning of the decade financed several nationwide dietary surveys in order to
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improve the knowledge: of dietary habits on an individual level. These sur-
veys have generated important methodological research, both on classical
dietary methods and on biological markers of dietary intakes.

3. Main Institutes and Centres

The National Veterinary Institute has important tasks related to research on
food safety, in particular on the analysis and diagnosis of veterinary diseases.
The activity involves the microbiological and chemical analysis which are
necessary for the work of SNT. The institute has an important duty for analy-
sis of the potential for outbreaks of new diseases in Norway.

The Norwegian School of Veterinary Science is involved in many aspects of
food safety. Research on the identification of food born pathogenic microor-
ganisms (including food infection, intoxification and antibiotic resistance),
the analysis of pesticide and veterinary drug residues in food and the analy-
sis and toxicological evaluation of marine biotoxins are of particular interest.
The Norwegian School of Veterinary Science has an agreement with The
National Veterinary Institute as a national reference laboratorium in several
of these areas.

Agricultural University of Norway has a major research program on food
quality where the entire food chain is in focus.

Norwegian University of Science and Technology is focusing mainly on food
technology and food engineering. Food spoilage, clean/sterile production
facilities, hygienic design of equipment and the control of the refrigeration
chain from the raw materials to the consumer are examples.

Institute for Nutrition Research, University of Oslo

Institute for Social Medicine, University of Tromsg

The Institute for Nutrition Research, University of Oslo, is the main body in
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nutrition research in Norway. The reserach activities include relations
between diet and coronary heart disease, cholesterol- and lipid metabolism,
obesity, regulation of energy metabolism, regulation of iron balance, vitamin
A and vitamin D metabolism. In focus are also dietary investigations in select-
ed and vulnerable population groups, longitudinell studies of dietary habits
and other life style factors, and research related to mternatnonal nutrmon and
problems in developing countries. »

The Norwegian Food Research Institute is doing basic and applied research
for the food industry. Within food safety the institute is concentrating on how
storage influences the organoleptic, chemical and microbiological properties
of various raw materials and food products. The institute is analysing how
new packaging materials influence the shelf life of the products.

Norwegian Institute of Fisheries and Aquaculture is doing applied research
for the fisheries, fish industry and the aquaculture industry. The institute is
studying the properties of raw material of marine origin and the hygiene and
traceability of marine food products.

Within food safety The Foundation for Scientific and Industrial Research at
the Norwegian University of Science and Technology (SINTEF) works with
the production of bacteriocins and their effects on food preservation, adhe-
sion of bacteria to and release from surfaces in connection with food pro-
duction, and hurdle technology for food preservation.

Institute of Fish Processing and Preservation Technology is involved in
applied research mainly related to marine products. Heat treatment, includ-
ing “sous vide” technology and super hygienic production are targeted
areas for the institute..

Institute of Nutrition at the Directorate of Fisheries is actively pursuing
research on seafood in human nutrition. Targeted areas are environmental
poliutants in seafood, bioavailability and biological effects of nutrients and
contaminants in fish and mammals and the effects of handling and process-
ing on seafood quality.
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Institute of Public Health (Statens institutt for folkehelse)
University of Oslo (Universitetet i Oslo)

University of Troms- (Universitetet i Tromseg)

4. Education and Training

Higher education in food safety and nutrition is given at the universities men-
tioned above. Until now these universities have been working rather inde-
pendently of each other. Recently some of the universities have taken initia-
tives to improve the training through closer collaboration. Common courses,
exchange of lecturers and distant learning are important tools in this new
approach. A proposal for Nordic collaboration in higher education is highly
welcomed. :

The Norwegian School of Veterinary Science have a program in food hygiene
for the key veterinary personel in the food hygiene/public health services in
Norway and a doctorate program in the same area. The topics include food
micrabiology, food related parasitology, epidemiology, food chemistry/toxi-
cology/technology, meat inspection and legislation.

The Institute for Nutrition Research, University of Oslo, is the only institute
which educate students in human nutrition at both undergraduate, graduate
and Ph.d level. At all four universities medical students are trained in nutrition.

Norwegian University of Science and Technology have a master and a doc-
torate program in food chemistry and biology and in mechanical engineering
related to food.
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v 5. Areas for co-operation

There are a number of topics within food safety and nutrition which where
better co-ordination and international collaboration would be of considerable
value. Among these topics are:

— Genetically modified organisms

— Food produced by mild heat treatment

— Functional food

— Traceability of food ingredients

— Pathogenic bacteria and viruses

— Toxicology: Effect of natural and synthetic toxins
— Allergy

— Methods for monitoring dietary trends

— Analysis of nutrients and non-nutrients in foods
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Portugal
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Portugal has experienced rapid changes during the past 3 decades including
major political and economic ones which in turn led to a different social and
demographic profile (e.g. a rise in the urbanization rates and a growing pro-
portion of elderly citizens). In 1974, 34% of the population worked in the pri-
mary sector of the economy in contrast to only 11.8% in 1994 (this represent-
ed 25.9% of the GNP in 1960 and only 5.8% in 1990). On the other hand the pro-
portion of the active population working in the tertiary sector grew from
32.7% to 55.6% in the same period.

Changes were also observed in food availability with a decrease in
cereal/cereal foods, pulses, fruit and vegetables and an increase in meat and
total fat consumption. Availability of total alcohol is still very high at 24
g/day/per capita (1995) but changes in the sources of alcohol were observed
{a decrease of wine and an increase of beer and other alcoholic beverages).
The availability of total energy has increased over the years from 2708 Kcal
(1960/1969) to 3411 Kcal (1990/1992), with a major increase in total fat from
25% to 35% of the total energy value in the same period.

However the country’s dependency on external food supply has increased
over the years: for instances self-sufficiency of fruit has decreased from
103% (1983) to 81% (1992), that of vegetables from 148% (1983) to 123% (1992),
wheat from 70% (1972/1976) to 42% (1988/1992), meat from 88.8% (1990) to
82.8% (1995).

The National Council of Nutrition and Foods (CNAN) was founded in 1984. Its
presidency is attributed to the President of the National Institute of Health
and it is composed by representatives of the different Ministries involved in
food and nutrition (e.g from the health, agriculture, industry, education, fish-
eries sectors). Commissions of Experts (temporary or permanent) may be
formed in order to consider specific problems. For instances the Commission
of Nutrition Education has developed work in the area, organizing meetings
to encourage, plan and assess nutrition education projects at the local and
regional levels. The activity of this commission led to the publishment, in 1997,
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of the document ‘Recommendations for the Nutrition Education of the
Portuguese Population’. The Commission of Food Hygiene has also organized
several meetings that joined the various professionals from the different bod-
ies involved in food legislation, control, production and trade. The main
responsibilities of the Council are to formulate the guiding principles of a food
and nutrition policy, to co-ordinate and support the activities of the various
sectors in the field of food and nutrition and to be a government consultative
body in the fields of food and nutrition.

However it lacks an operational structure and direct funding to be actively
involved in establishing the links between institutions in the field of food and
nutrition.

2. National programme

Research and development on food and nutrition is sponsored by a number
of government bodies: Ministry of Agriculture, Rural Development and
Fisheries, Ministry of Health, Ministry of Education, universities/polytechnic
as well as a small number of industry enterprises. The Autonomous Regions
of Azores and Madeira with their own specific regional bodies, have similar
structures. Funding for research is mainly allocated by the Ministry of
Science and Technology. Non-government organizations also sponsor
research: Gulbenkian Foundation, Portuguese-American Foundation, some
industries. Projects may be also funded by the EU and CYTED (Science and
Technology Programme for Development).

Specific aspects of the food chain are dealt with by different public institutes:
IPIMAR, the Research Institute of Fisheries and Seas focuses on seafood,
LNIV, the National Research Veterinary Laboratory is concerned with animal
products, LNETI, the National Institute of Engineering and Industrial
Technology with chemical contaminants, different Laboratories at INS, the
National Institute of Health deal with microbiology, chemical and toxicology
aspects, IVV, the Vine and Wine Institute and IVP, Port Wine Institute, with
wine. The lack of a national network or of a single coordinating centre is
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probably a most important problem as it hinders the flow of information,
cooperation and the optimization of resources. Portuguese consumers con-
sider food and nutrition one of the most important determinants of their health
and are increasingly aware of food safety and nutrition. In 1996, the BSE
episode led to a marked, although temporary, decrease in beef demand.
More recently, several cases of brucellosis drew attention to other aspects
of food safety. Food safety and nutrition require increasing attention, more
resources and a mare effective surveillance structure.

2.1. Food safety

2.1.1. Microbiological safety

A national programme of surveillance of food borne diseases is being
launched. Main research concerns are connected to E. coli 0157,
Campylobacter jejuni, Listeria monacytogenes, Salmonella sp.

2.1.2. Toxicological safety

Routine assessments of toxicants in several foodstuffs are carried out by dif-
ferent bodies, depending on their origin {seafood, cattle, other animal foods).
Research on other contaminants of the food chain, e.g. heavy metals in
seafood, marine toxins are carried out by IPIMAR, National Veterinary
Laboratory and different universities/faculties (Azores, Porto, Algarve,
Aveiro, Madeira, Tras-os-Montes e Alto Douro, Lisboa, Nova de Lisboa ...). In
the area of foods from vegetable origin the main research centres are con-
nected to agrarian institutes/faculties: INIA, 1SA, Institute of Agronomy (U.
Nova de Lisboa), among others.

2.1.3. Chemical safety
The Department of Nutrition and Food Hygiene of the National Institute of

Health is involved in several research programmes in the area of food safety
and dietary exposure to potentially hazardous substances. The determination
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of cadmium and lead in the Portuguese diet, nitrates in vegetables, trace ele-
ments in food additives, artificial sweeteners in fizzy drinks and fruit juices,
metals in edible oils and plastics for food packages are examples of research
carried out at this centre.

2.2. Nutritidn

2.2.1. Diet and consumption {(including consumer choice)

There is no national programme on nutrition, diet and consumption. Research
on diet and nutrition is concerned with identifying factors which affect food
choice together with the relationship between diet and major chronic dis-
eases, namely stroke, CHD, cancer and obesity. Examples of surveys include:

(1) the assessment of attitudes to food, nutrition, physical activity, body
weight and health

(2) nutritional risk factors in breast, colorectal, stomach cancers
(3) nutritional risk factors in stroke, CHD and renal disease
(4) prevalence of obesity in the adult population

(5) nutritional assessment of school age children.

2.2.2. Nutrition, Functionality (food designed for health)

Research to produce specific nutrients (e.g. carotenoids) is carried out in
some centres.

2.3. Commercial activity
Transnational companies, with their own research capacities and pro-

grammes, are represented in the country. Most of the national food produc-
ers are entreprises of small and medium sizes, which often rely on external
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centres (universities, institutes) to carry their research needs. Companies
are encouraged to take partin R&D projects via tax incentives but little infor-
mation is available in relation to this.

2.4. National databases

The Portuguese Food Composition Table {PFCT) was prepared in the 1950°s
and updated in the 1970’s by the National Institute of Health. Itincludes chem-
ical analysis of 282 raw foods and 17 nutrients. More recent information on
additional foodstuffs {milk products, snack foods, breakfast cereals, ham-
burgers, pizzas) has been published albeit on an irregular basis by the Food
Chemistry Laboratory of the above mentioned institute and from Labs of the
Faculties of Pharmacy. Also available is a computer data base, which in-
cludes the PFCT in addition to food tables from other countries. Knowledge of
the composition of foods {nutritional and non-nutritional components) is of
the utmost importance for nutrition research and this important area de-
serves greater support and resources.

A data base on food borne diseases is expected to originate from the nation-
al programme (see 2.1.1).

3. Main Institutes and Centres

Non-academic centres dealing with food and nutrition are listed in this sec-
tion. In section 4, the main faculties/universities/education centres involved
both in research and training are listed.

Direccao-Geral de Fiscalizagcao e Controlo da Qualidade Alimentar
(DGFCQA)

Av. Conde de Valbom, 96-98
P-1050 Lisboa
‘Tel. (351-1) 796 21 61/8
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Instituto de Investigagao das Pescas e do Mar (Research Institute of
Fisheries and Seas)

Av. Brasilia

P-1400 Lisboa

http://www.ipimar.pt

Direccédo-Geral de Saiide (Health Directorate)
Alameda D. Afonso Henriques, 45

P-1056 Lisboa Codex

Tel. (351-1) 847 55 15

Instituto Nacional de Saide Dr. Ricardo Jorge {National Institute of Health)
Departamento de Nutricdo e Higiene dos Alimentos: Laboratorios de
Microbiologia Alimentar (Dra. Rosario Novais), Quimica dos Alimentos (Dra.
Eugenia Amaral), Centro de Estudos de Nutrig&o (Prof. Doutor Amorim Cruz)
Av. Padre Cruz

P-1699 Lisboa Codex

Instituto Nacional de Investigagao Agraria
{National Institute of Agrarian Research)
Rua da Janelas Verdes, 92

P-1200 Lisboa

Laboratorio Nacional de Investigagao Veterinaria (National Research
Veterinary Laboratory)

Director: Dr. Alexandre Gallo

Estrada de Benfica, 701

P-1500 Lisboa

4. Education and Training

Nutrition is taught at university level (a 5 year academic degree) at the
University of Porto: Instituto Superior de Ciéncias da Nutrigao e Alimentagdo
(Rua Dr. Roberto Frias - 4200 Porto; E-mail: iscnaup@mail.telepac.pt).
Master’s degrees in Human Nutrition and in Nutritional Toxicology are being
planned and doctoral thesis are carried out at the institute.
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The Biotechnology Faculty of the Catholic University grants degrees in Food
Engineering and Microbiology. It also offers post graduate degrees (Msc and
PhD) in the area of food science and engineering.

Escola Superior de Biotecnologia
Rua Dr. Bernardino de Almeida
P-4200 Porto

Tel. (351-2) 558 00 04

Fax {351-2) 59 03 51

Other courses with direct or indirect connections to food and nutrition are
also taught at the various faculties of Pharmacy, Sciences, Veterinary,
Medicine, Agriculture. Addresses are as follows:

Universidade do Algarve
Quinta da Penha

Estrada da Penha
P-8000 Faro

Universidade dos Acores
R. Mae de Deus

P-9502 Ponta Delgada
Tel. (351-96) 65 20 89

Fax {351-96} 65 34 01

Universidade de Aveiro

Campus Universitario de Santiago
P-3810 Aveiro

Tel. (351-34) 37 02 1

Fax {351-34} 37 09 85
hppt://www.ua.pt

E-mail: sre@adm.ua.pt
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Universidade da Madeira

Lg do Colégio, Colégio dos Jesuitas
P-9001 Funchal Codex

Tel. (351-91) 2224 17

Fax (351-91) 22 45 09

Universidade do Minho
Lg. do Pago

P-4719 Braga Codex
Tel. {351-53) 60 11 09
Fax {351-53) 6169 36 -

Universidade de Evora
Largo dos Colégios, 2
P-7001 Evora Codex
Tel. (351-66) 224 93

Fax (351-66) 207 75

Faculdade de Farmacia — Universidade de Coimbra
Rua do Norte

P-3000 Coimbra

Tel. (351-39) 410 99 00

Fax (351-39) 271 26

Faculdade de Medicina — Universidade de Coimbra
Rua Larga

P-3000 Coimbra

Tel. (351-39) 281 21

Fax {351-39) 232 36

Faculdade de Ciéncias — Universidade de Lishoa
Campo Grande - Edificio C5

P-1700 Lisboa

Tel. (351-1) 757 31 41

Fax (351-1) 759 77 16

http://www.fc.ul.pt
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Faculdade de Farmacia — Universidade de Lishoa

Av. das Forgas Armadas Covp
P-1600 Lisboa T
Tel. (351-1) 793 30 64 R

Fax (351-1) 793 30 64

Faculdade de Medicina — Universidade de Lishoa
Av. Prof. Egas Moniz

P-1699 Lisboa Codex

Tel. (351-1) 797 43 65

Fax (351-1) 79 60 59

Faculdade de Medicina Veterinaria — Universidade Técnica de Lishoa
Rua Gomes Freire -
P-1199 Lisboa Codex

Tel. (351-1) 352 25 89

Fax (351-1) 353 30 88

Instituto Superior de Agronomia — Universidade Técnica de Lishoa
Tapada da Ajuda

P-1399 Lisboa Codex

Tel. (351-1) 363 81 61

Fax {351-1) 363 50 31

Instituto Superior Técnico — Universidade Técnica de Lishoa
Av. Rovisco Pais - :
P-1096 Lisboa Codex

Tel. (351-1) 841 70 00

Fax (351-1) 841 92 80

Faculdade de Ciéncias Meédicas — Universidade Nova de Lishoa
Campo dos Martires da Patria, 130

P-1198 Lisboa Codex

Tel. (351-1) 885 30 00

Fax (351-1) 885 19 20
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Faculdade de Ciéncia e Tecnologia - Universidade Nova de Lisboa

Quinta da Torre o , Do
P-2825 Monte da Caparica

Tel. (351-1) 295 44 64

Fax (351-1) 295 44 61

Faculdade de Ciéncias — Universidade do Porto
Piraga Gomes Teixeira

P-4050 Porto

Tel. (351-2) 205 02 90

Fax {351-2) 200 86 28

Faculdade de Farmacia — Universidade do Porto
Rua Anibal Cunha, 164

P-4050 Porto

Tel. {351-2) 200 25 64

Fax {351-2) 200 39 77

Faculdade de Medicina — Universidade do Porto
Alameda Prof. Hernani Monteiro

P-4200 Porto

Tel. (351-2) 52 89 89

Fax {351-2) 59 81 19

Instituto de Ciéncias Biomédicas de Abel Salazar — Universidade do Porto
Largo do Prof. Abel Salazar, 2

P-4050 Porto

Tel. {351-2) 3103 59

Fax (351-2) 200 19 18

Universidade de Tras os Montes e Alto Douro
Quinta dos Prados

P-5001 Vila Real Codex

Tel. {351-59) 32 16 31

Fax (351-59) 32 04 80
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Escola Superior de Tecnologia de Faro
Estrada da Penha, Quinta da Penha
P-8000 Faro

Tel. (351-89) 80 35 61

Fax (351-89) 82 35 39

Instituto Superior de Ciencias da Saude — Sul
Quinta da Granja, Travessa da Granja

P-2825 Monte da Caparica

Tel. (351-1) 294 18 64

Fax (351-1) 294 18 88

5. Areas for co-operation

A national effort to encourage research and development in the area should
be coupled with a strong European co-operation. The field of food and nutri-
tion needs a multidisciplinary approach and a good co-ordination of research
efforts is of considerable value.

Some areas for co-operation should be:

To identify similarities in the production, processing and consumption of
protective foods (e.g. vegetables, fruits} with other geographical areas and
to investigate associations with the more common patterns of disease.

To investigate the relationship between food production, processing and
consumption of these foods with the more prevalent diseases. This
implies a better knowledge of food {food items and cooked dishes) com-
position (both nutritive and non-nutritive components), a better under-
standing of food choice and consumption as well as of the relationship
between consumption and health/disease.

To identify local specificities of food production, processing and con-
sumption which are health protective, specially in relation to the more
prevalent diseases.



Food safety is still a high priority for European food production and trade.
Research on how to implement the HACCP approach from production to
consumption is needed. Further co-ordinated investigation in relation to
the more important food borne pathogens and chemicals is also of great
interest. : SRR -



Spain

National R&D Programmes on Food Safety and Nutrition

v 1. National overview

Three main components constitute the public Spanish RTD system in the field
of food science and technology:

1.1. The National Plan of R&D

Which is the widest framework and includes all areas of knowledge, being
coordinated and managed by the General Secretariat of the National Plan of
R&D (SGPN) which belong to the Interministerial Commission for Science
and Technology (CICYT).Within this Plan is the National Programme of Food
Science and Technology.

1.2. The Sectorial Plan of the Ministry of Agriculture, Fisheries
and Food (MAPA) ' '

MAPA includes the Agriculture and Food Research and Development

Programme which is managed by the National Institute for Agricultural and
Food Technology Research {INIA).

1.3. Other actions |

'

Regional Plans

corresponding to the seventeen Autonomous Communities in which Spain is
conformed at regional ievel.

Action Plan for Industrial Technologies (ATICA)

ATICA managed by the Ministry of Industry and Energy(MINER), which
include actions for industries in the food sector. In addition, the Center for the
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Development for the Industrial Technology (CDTI) manages a Technoloaical
Development Programme in which food industry participation is welcomed.

Programmes for training and mobility of researchers »

managed by the Ministry of Education and Culture (MEC).

2. Organisation Structure and National
Strategy '

As the National Plan is concerned, the National Programme for Food
Technology has a national manager from the SGPN following a procedure
which is essentially the same across Programmes.(see annex 1). The SGPN
is the support unit for the CICYT and it is responsible to its permanent
Commission . Among its most important functions are the coordination of the
National and International activities of the National Plan of R&D, technical, fi-
nancial and administrative management. In addition, it coordinates and gath-
ers the scientific and technological information necessary for the plan’s im-
plementation.

In relation to the integration of the private sector in the Spanish RTD system,
the CDTI has the responsibility of the evaluating the economical and techno-
logical interest of the projects which are participated by enterprises, promot-
ing the commercial exploitation of national technologies and collaborating
with the SGPN in order to obtain adequate technological and industrial re-
turns from the international R&D Programmes in which Spain participates.
With reference to the National Plan CICYT entrusted CDT| with the manage-
ment of the Concerted projects, the axis of the activities of the National Plan
of R&D, whose objective is to promote research in enterprises and encour-
age the collaboration between these and Public Research Centers (CPI).

Regarding the Sectorial Plan the MAPA, in coordination with the SGPN, has

the responsibility to manage through the INIA the Agriculture and Food
Research and Development Programme. This Programme has a Commission
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of coordination also with the regional Directorates of Agricultural Research
of the Autonomous Communities, with stable mechanisms by which, every
year, new pluriannual proposals of RTD are approved, when they are enough
scientific quality and follow the priorities of the sectorial programme.

As far as the Regional Plans is concerned, the Autonomous Communities
have within their Regional Ministries of Agriculture Education and Industry,
different schemes that dedicate funds to RTD activities, mainly in connection
to infrastructure from their own budget and from FEDER funds. These actions
are coordinated with the SGPN activities through the General Council for
Science and Technology which is a consultative body, within the CICYT
scheme, aimed at promoting general coordination on scientific and technical
research among the different Autonomous Communities and between them
and the State, and evaluating the development of the National Plan in terms
of overall coordination.

3. Funding Scheme

3.1. Time scale

The RTD Programmes are renewed in their objectives every four years, al-
though minor modifications in their priorities might be introduced in their
annual calls for proposals. The RTD projects are pluriannually approved for
their duration.However the approvals of Science and Technology as well as
Departmental budgets are made annually as it is the funding of running
projects.

3.2, Types of activities

Different activities, their orientation {basic, precompetitive, preindustrial..)
and usual duration are described here below:
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Basic research projects, under the sectorial (horizontal as its thematic
approach is concerned) Programme Promotion of General Knowledge.
{MEC).{3-4 years).

* Precompetitive RTD projects (tw‘o mddalities depénding to their market
orientation (2 and 3 years respectively)

* Precompetitive RTD projects, public and private concerted projects {2-3
years)

* Technological Development and Technology Transfer projects (1-2 years).

* Industrial Demonstration projects, {concerted public and private) {1-2
years)

* Infrastructure actions (1 year)

* Training actions Pre and post doctoral fellowships, within public and/or
private institutions in Spain or abroad{3-4 years)

* Mobility: sabbaticals (1 year)
* Postdoctoral contracts linked to research projects (3-4 years)

» Scientific /technical cooperation activities with other countries and
International Qrganizations.

3.3. Management of proposals and activities

For most activities there are annual public calls for proposals published in the
state-wide Official Journal (BOE). Some activities are open throughout the year.

The scientific quality evaluation procedure of proposals is coordinated by an
independent body, ANEP, {formed by independent executing researchers
from several CPI's acting as evaluators) which uses the anonymous peer-
review system . A further evaluation selects projects against sectorial and
programme priorities. The ultimate success rate is around 40%.
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v 4, Research Areas

The Spanish System of Science and Technology s purpose is the conver-
gence towards the level and structures of the Communitary System of
Science and Technology, taking into account the following aspects:

— The economic and budgetary scenario of the Spamsh economy in the
coming years

— The likely evolution of financial resources V
— The evolution of human capital

— The evolution of scientific and technological productivity and competi-
tiveness.

— The evolution of the convergence of the Spanish science and technology
policy indicators in relation to EC member countries, USA and Japan.

The basic objective in relation to the specific agrofood sector is:

— To improve quality and safety of food products and to develop new prod-
ucts of specific interest for the national agrofoood sector, as well as to
improve the competitiveness and profitability of agroindustry

The priorities in food science and technology in the National Plan of R&D are
grouped in the following areas (full description of all the sub- -areas and
research tasks are described in annex 2);

— Modifications in food components and its functional properties for
process optimization. (27% of total funds in 1996)

— Food transformation via biotechnology. (23% of total funds in 1996)
— Equipment, processes and products development {17%)
— Food safety (14%) ' v

— Nutrition. This area represented 10% in 1996 as far as finantiation is con-

169



cerned and is one of the domains in which co-operation in programme
planning, management and common transnational research could be
more beneficial.

— Evaluation of raw material and food quality (4%).

— Optimisation of raw material useage for the food industry {4%).

Concerning the specific priorities for food within the Sectorial Plan of the
MAPA, those are related to prenormative R&D to establish quality criteria for
agrofood products (with preference for autonomous varieties, regional spe-
cialties..), processing, preservation and transport technologies, as well as
development of markets and new products.

5. Budget

In order to give orders of magnitude of budgets spent in RTD activities in the
field of food science and technology, this document reflects the annual bud-
get, taking 1996 as year of reference, bearing in mind that the evolution of the
expenditure is not lineal throughout each period of four years in the case of
the Central Government Plans and Programmes.

As far as the National Programme of food science and technology from the
National Plan of RTD is concerned, around 7 Mecu were spent in 1996
through the different ways of implementation of the Programme.In this peri-
od, 65 R&D projects out of 105 proposals were approved in which 338
researchers were involved. The total amount allocated for this modality was
3.9Mecu. The main emphasis in funded projects by sectors was as follows:

In the fruit and vegetable sector several projects were approved dealing with
guality and functional properties for fresh or slightly processed foods (or raw
materials). Nutritional interest. Regarding meat products, aspects dealing to
technological innovation,biotechnology and food safety and quality . In fish
and flsh pruducts, most of the approved projects were in connection to tech-
nological aspects and food guality. In the same way, quality and biotechno-
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logical approaches were the main lines of research as far as wine sector is
concerned. In relation to dairy products, innovation, technology and quality
were the main key words. Finally, we point out high pressure as a remarkable
technology on which several projects were about. - :

In addition to those, 5 concerted projects (private and public groups) out of
15 proposals were selected being its total budget of 2.4 Mecu (from National
Plan 1.1 Mecu). Regarding technology transfer projects (PETRI), 13 actions
were financed which means another 0.6Mecus .In 1995 call for scientific and
technical infrastructure, 12 actions were approved allocating 1.1Mecu..The
amount spent in 1996 for training activities in food science and technology
reached another million ecus .

During 1996 a Strategic Programme on 8live 8il in collaboration with the
MAPA {both INIA and Food General Secretariat) was launched. The general
objective of this action is to contribute to the scientific and technical devel-
opment of the whole sector, taking advantage of different multldlsclplmary
researcher groups.

Regarding the Sectorial Plan of the MAPA, the R&D Programme on
Agriculture and Food spent in 1996 almost 10Mecu in the following way: 59%
to finance R&D projects, 32% for special actions (co-ordination actions, sem-
inars, congress, etc), fellowships 22%, infrastructure 7%, and 3% for
Demonstration projects . We have to take into account that these figures are
for the whole programme, including agriculture, livestock, forestry and relat-
ed enviroanmental priorities. In this sense, we estimate the expenditure for
food to be around 5% of the total budget.

At Regional level the annual investment made by the Autonomous
Communities in the agricultural and food sector, in addition to the National
and Sectorial Programes is of rough estimation. We can abridge this amount
around 10Mecu per year (depending budgetary increases). However, we
have to take into account that not all this amount is allocated to food science
and technology proposals, most of them are agricultural priorities, but is dif-
ficult to distinguish among disciplines in terms of budget.
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In addition, there were other sources of funding on RTD in this field from
Public Institutions executing research (mainly the Higher Center for Scientific
research (CSIC), and INIA) which dedicate at least as much funds in support
of research as the direct investment by the National and Sectorial Plans.
Other expenditure came from investments on technological deveiopment,
demonstrations or support of private institutions on this area (CDTI, MINER)
and from the private food sector itself, this last figure is difficult to estimate.

6. Main Spahish organisations exeduting RTD
in the Food Sector

The most important source of research in the field of Food Science and
Technology in Spain are the CPl . We include in this concept Universities and
Public Research Bodies (OPI).Those OPI s develop the sectorial Programmes
for the Ministerial departments to which they belong, but also participate in
the National Programme.

The largest OPI is the Higher Center for Scientific research (CSIC), which
belong to the MEC. It has its own budget for multisectorial research (more
than 300Mecu per year) and around 6500staff (2000 PhD researchers) work-
ing in its more than 100 centers. The CSIC is the first body in Spain to receive
finance from the National Programme of Food Science and Technology (41%
of the total), which means 77.3 %of all the OP!'s in this field. The first four insti-
tutions in the ranking in terms of financing and number of approved projects
in the National Programme belong to the CSIC (Institututo de Agroquimica y
Tecnologia de Alimentos, Instituto de la Grasa, Instituto del Frio and Instituto
de Fermentaciones Industriales). : :

Another OPI, which participates in the National Programme, is the Institute of
Research and tec;hnol’ogy on agrofood (IRTA) from Cataluna.

The roll of the INIA, as OPI, in the National Programme is not very represen-
tative due to the fact that most of its researchers participate in a very active
way in the Sectorial Plan of the MAPA. This OPI has approximately 1200
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employees, 700 of whom carry out R&D activities (311 of whom are
researchers on a full-time equivalent basis) in the fields of agriculture,
forestry and livestock breeding.

The participation of University represents the other 53% of the total in the
National Programme in terms of finantiation. The fifth institution in the
National Pragramme s ranking is Madrid Complutense Universit.

Other important Universities in this field are: Zaragoza University, Barcelona
University, Valencia Politecnic University and Murcia University.

It should be pointed out that 50% of total funds of the National Programme
goes to the first seven institutions of the ranking.

Regarding the private sector, many Spanish enterprises invest in R&D activi-
ties in different ways.In annex 3 there are a relation of those which are
involved in public schemes of finantiation, mainly through the national bodies
which are in charge of fostering industrial innovation (CDTI, MINER).
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,,,,,,,,,, Sweden
National R&D Programmes on Food Safety and Nutrition

v 1. National overview and strategy

Sweden, like many other countries, is following up on the national nutrition
plans adopted in connection with the Rome Conference of 1992. A national
strategy is being prepared for today food research and the general focus of
future research in Sweden. The overall political tendency is that industry-rel-
evant research and education should be given greater emphasis and that co-
operation between the industry and the academic world be increased. In the
Swedish research system, research is mainly carried out at universities and
the number of research institutes is limited.

Special emphasis is given to the importance of food research on the basic
relationship of product and process seen as a chain from agriculture to con-
sumption. In that sense we want to stress the tradition in Sweden with
restricted use of antibiotics and pesticides. Important research areas include
new processes, technology and production methods. Research on food qual-
ity is also a central area.

In a study of change and growth in the Swedish food sector a concerted
national three-part program has been identified:

— Industrial co-operation projects for unresolved issues throughout the
food chain. .

— Research and education programs in:
— Consumer and marketing research

— Process and production technology Knowledge necessary to devélop
innovative products

— Education and training to more effectively educate in first priority
small and medium-sized companies
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v 2. Food Safety and Nutrition

2.1. Microbial safety |

The main research activities concern Salmonella, Campylobacter, Listeria
monocytogenes, Yersinia enterocolitica and Escherichia coli 0157. A common
approach to these foodborne pathogens is that they should be controlled and
combated already at the source. If animals are infected by pathogens there
are very strict rules of slaughtering all the animals in the area. At the first
hand in the foodproducing animal and at second hand by use of improved
hygiene during the entire slaughter process to prevent faecal contamination
of the carcasses. A great number of the projects are focused on the devel-
opment of sensitive, specific, discriminatory and reproducible methods for
detection and characterisation of the bacteria.

For Salmonella the projects are concentrated to keep Sweden free from
Salmonella and to establish methods for molecular fingerprinting of the
Salmonella bacteria.

Concerning Campylobacter it has been shown that strict hygiene manage-
ment precautions, designed to prevent campylobacters from the environment
to be introduced in the chicken house radically could reduce the
Campylobacter frequency among chickens. However, the Campylobacter
infections among humans have not decreased at the same degree. To be able
to reveal the source of infections for humans, case-control-studies and sur-
veys of campylobacters in other foods than chickens are maintained. The
strains isolated from man and food will be genetically compared. The aim of
the research projects on L. monocytogenes, Y. enterocolitica and E. coli 0157
could be summarised as follow:

— to identify vehicles and reservoirs
— reduce spread of the bacteria

— to identify behavioural risk factors for infection of man
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— to control the pathogens during production / processing

— to comprehend the behaviour of the bacteria in food and food processing
plants

— to evaluate serotyping and phage typing in relation to genomic finger-
printing for characterisation of bacteria.

Examples of some of the research activities:

— Samples of freeze-dried mixtures of microorganisms are used in interlab-
oratory test comparisons

— Detection of EHEC, Shigella flexneri, Yersinia enterocolitica and
Penicillium in foods by means of PCR

— Pulsed-field gel electrophoresis typing of L. monocytogenes, Salmonella,
E. Coli, Campylobacter

— Studying of genes in L. monocytogenes coding for phenotypic features

Weakness: The research field about foodborne viral diseases other than he-
patitis as well as detection methods of viruses in foods need to be intensified.

All projects are important areas for European co-operation.

2.2. Microbiological food research

2.2.1. Main actors

SIK, The Swedish Institute for Food and Biotechnology Swedish Meat
Research Institute Lund University, Dept. Food Technology

Lund University, Dept. Applied Microbiology Swedish Dairy Research
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2.2.2. Research areas

The microbiological research on foods and food production is focused on
dairy and meat. The research is applied and is performed at industrial re-
search institutes, and is to a large extent financed by the food industry.

The research areas in food safety that are covered are bacterial physiolo-
gy, bacterial prevalence and dissemination, analytical methods, hurdle
technology, processing technology, mathematical modelling and process
hygiene. Pathogenic bacteria being focused are Bacillus cereus,
Clostridium botulinum, Escherichia coli 0157, Listeria monocytogenes,
Yersinia enterocolitica and Staphylococcus aureus.

The growth, inactivation, toxin production and adhesion of bacteria is stud-
ied for environmental conditions applicable to processing and storage, and
products. Research of the epidemiology of pathogenic bacteria comprise
the study of prevalence at the farm level and on products, and the dissem-
ination routes from stable to table. Specific and rapid analytical methods
are developed, such as PCR including the sample preparation.
Characterisation of bacteria is made using PCR and molecular biotyping.
The combined effect of environmental factors, hurdle technology, is evalu-
ated on the growth/inactivation of bacteria. Processing technologies such
as high-pressure, electric pulses and micro-waves as well as traditional
heating are focused. The effect of novel gases in modified atmosphere
packaging is studied. Mathematical models are developed for the predic-
tion of bacterial growth or inactivation of pathogens, and spoilage bacteria.
Developed models are validated for meat and meat products at various
storage and processing situations. Process hygiene is focused by studying
contamination routes along processing lines using malecular typing meth-
ods, cleaning and disinfection. Systems for the verification of HACCP plans
are developed and validated.

There is also expertise in the spoilage of meat and meat products comprising

the analysis and prediction of spoilage of meat, based on bacterial growth,
production of chemical compounds and multivariate patterns of off odour for-
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mation based on the electronic nose. The use of modified atmosphere on
shelf life is well studied for meat and meat products. Furthermore, the effect
of deep chilling on bacterial growth and spoilage has been focused.

2.2.3. Areas not focused

Strategic research for an understanding of microbial behaviour is limited, due
to the financing structure with little governmental funding. The focus is main-
ly on the primary production, and not on food production. The meat and dairy
industry finance applied research, while research in other food sectors is
limited. B ' :

Some areas not being focused are:

— Bacterial interactions. Mainly single strains of bacteria are studied. The
effect of mixed populations is not covered.

— Dissemination of virulence factors. More knowledge of the spreading of
virulence factors such as vectors for gene transfer is needed.

2.3. Toxicological and chemical safety

2.3.1. Main research activities

Research on persistent environmental pollutants, mainly toxic metals and
polychlorinated organic compounds, has been very active in Sweden for a
number of years and continues to be. The resuits have been important for the
risk assessment and management. More recent research is focused on expo-
sure assessment, bioavailability, biological indicators of exposure and
effects, sensitive groups, effects on the immune system, developmental
effects and basic studies on mechanisms. Sensitive groups include pregnant
and lactating women for whom there are specific dietary recommendations
due to the content of environmental pollutants, but also infants and children,
for whom there are a general lack of data on exposure and effects. The met-
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