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Developing a scientific safety shell
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health

Quest for better tests

from the farm to the fork

Some test methods do exist but some classes of toxin
are hard to estimate by these available methods.
Moreover, many methods use tests on mice or rats
and it is EU policy to phase out animal testing. A
more systematic approach to develop fast and
reliable methods is being sought in a new three-year
Specific Targeted Research Project, BIOTOX. It
includes the main marine laboratories in Europe, and
will be overseen by a panel of experts.

The class of lipophilic (lipid soluble) toxins is hard to
assay accurately by current techniques – some
methods work for some of them, but many remain
hard to quantify, or even to detect. BIOTOX aims to
develop and validate new methods to confirm the
presence of lipophilic toxins in shellfish, using
separation methods based on liquid chromatography
and mass spectrometry (LC-MS) and, preferably,
alternative, rapid assays. Some of these methods can
already be used to detect certain shellfish toxins.
They need to be made more reliable, more widely
applicable and faster, so that large batches of samples
can be tested quickly. Standardised methods to
extract test material from suspect shellfish will be
developed, together with confirmatory analyses that
can cover a range of possible toxins, including those

that have not yet been completely characterised. They
will form the basis of a universal test procedure for
use by the industry and by the control laboratories.
Tests developed will require validation and
comparison against the current procedures that use
mouse samples. A range of certified reference
materials will be produced.

food safety

Trawling the seafood market
BIOTOX is also looking at the problem of knowing
when algal blooms become a hazard. Early warning
tools for detecting the presence of toxins will use
advanced methods based on gene expression. A
functional approach will determine suitable genes that
will bind to microarrays of commercial chips, leading
to a high-capacity, high-speed identification system.
A traceability system for affected shellfish that may
be on their way to market will be developed.

organic farming

Another line of enquiry is to clean up contaminated
shellfish so that they are fit to eat. The chosen
example is the DSP lipophilic toxin that can infect
farmed mussels. The aim is to purify such shellfish
in a few days, taking into account the effects of
temperature and the food they are given.
The detection and depuration methods that BIOTOX
develops will be incorporated into HACCP (Hazard
Analysis and Critical Control Point System) for
standardised monitoring of biotoxins in shellfish. The
European Community Reference laboratory and
several national equivalents will ensure that the
methods percolate through to all relevant labs.
Publicity will also ensure that consumers have
confidence in the safety of shellfish.

risk analysis
consumers

The production of shellfish is an important
economic activity in the European Union with
considerable net value for the economy. The presence
of marine toxins in oysters, mussels and other
shellfish can affect human health and cause serious
financial loss to the aquaculture industry. Shellfish
can take in toxins from polluted water or if an algal
bloom develops in certain weather conditions.
Accurate and fast testing methods for the presence
of biotoxins in shellfish are, therefore, important for
Europe’s economy and the health of its citizens.

Taken together these results will help to ensure that
European food is of consistently high quality and that
the producers of shellfish can deliver a safe product
and make a reasonable profit.

Full title: Development of costeffective tools for risk management
and traceability systems for marine
biotoxins in seafood
Acronym: BIOTOX
Contract n°: CT-2005-514074
Project co-ordinator:
Jacob de Boer,
The Netherlands Institute
for Fisheries Research,
jacob.deboer@wur.nl
EC Scientific Officer:
Dyanne Bennink,
dyanne.bennink@cec.eu.int

L I S T O F PA RT N E R S
• The Netherlands Institute for Fisheries Research
(The Netherlands)

• National University of Ireland (Ireland)
• University of Modena (Italy)

• Marine Institute (Ireland)

• Food Safety Authority of Ireland (Ireland)

• RIKILT Institute for Food Safety

• Scientific Institute of Public Health (Belgium)

(The Netherlands)
• The Norwegian School of Veterinary Science
(Norway)
• National Veterinary Institute (Norway)
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EU contribution: €3m

• Oyster Creek Seafoods Limited (Ireland)
• Biosense Laboratories AS (Norway)
• Institut Français de Recherche pour
l’Exploitation de la Mer (France)
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Finding new tools to detect toxins in seafood

Sickening substances

from the farm to the fork

food quality

nutrition

health

Contaminated seafood causes four main types of
poisoning. Paralytic shellfish poisoning (PSP) is lifethreatening, with neurological symptoms and rapid
onset. Neurotoxic shellfish poisoning (NSP) has
neurological, gastrointestinal and asthma-like
symptoms. The potentially life-threatening effects of
amnesic shellfish poisoning (ASP) include nausea,
vomiting, abdominal cramps and diarrhea, as well as
neurological symptoms. Diarrhetic shellfish poisoning
(DSP) induces severe diarrhea, nausea, vomiting,
abdominal cramps and shivers, but is usually not fatal.
The toxins causing ASP, DSP and PSP are found in
European waters, while NSP toxins are found in
imported shellfish. Scientists have isolated several
substances from unicellular dinoflagellates
responsible for toxic algal blooms and determined
their chemical structures. For example, saxitoxin and
its 18 derivatives, responsible for PSP, have been
found in various dinoflagellates. The DSP toxin
okadaic acid, produced by the marine dinoflagellate
Prorocentrum lima, can induce apoptosis in human
cells. Ciguatera fish poisoning (CFP) toxins are found
in tropical fish meat and are only partly understood.

Toxin detectors
Toxins in seafood are usually detected by mouse
bioassay, a method hampered by low reproducibility
and sensitivity. During its three-year programme, the
BIOTOXmarin team will develop detection tools based
on ‘PolymerInstruction’ technology and highly
sensitive integrated optical grating coupler (IOGC)
biosensor technology. It will employ high-affinity
capture antibodies and novel artificial receptor mimics
for sensitive ELISA and Western blotting techniques
based on infrared-fluorescence imaging.

food safety

Some participants have already raised antibodies
against okadaic acid, and this promising strategy will
be extended to toxins causing PSP, NSP, or ASP. The
team will develop easy-to-use point-of-care (POCT)
chip and dip-stick/card test assay methods, as well
as bioassays based on an interaction of okadaic acid
with phosphoprotein phosphatase 2A or the
activation/phosphorylation of MAP kinase p38. The
scientists will validate test kits using samples from
contaminated shellfish or sera from human patients.
The tools will be integrated in a traceability system.
Finally, BIOTOXmarin's SME partners will
manufacture prototype chips, sensor devices and test
stripes, and establish a marketing strategy.

organic farming

Safer seafood
BIOTOXmarin's chief accomplishment will be new

risktools
analysis
to ensure high-quality and safe seafood. The
project will help identify potential human causes of
toxic algal blooms, providing data and tools to
support Union legislation and other EU research
projects aimed at protecting the food chain and
environment. The new tools will permit the
replacement of animal-based tests with non-animal
tests. The availability of easy-to-use, fast and sensitive
methods for detecting marine biotoxins will
strengthen the EU's competitiveness in the rapidly
growing area of aquaculture of mussels, oysters and
other shellfish.

consumers

In recent years, as toxic algal blooms have increased
in incidence, strength and duration worldwide,
poisoning outbreaks linked to contaminated
seafood have inflicted enormous economic damage.
The exact causes of the blooms are unknown, though
coastal water pollution is a major suspect. The
biotoxins they produce can cause severe neuronal
and gastrointestinal disorders and allergies. As part
of its effort to protect the food chain, the European
Union is seeking new cost-effective, fast and sensitive
tests to detect toxins in seafood, as well as in human
sera. The BIOTOXmarin STREP has brought
together eight partners from five EU countries to
develop such tools, which could be used on ships,
in harbour or market, or in clinics.

Full title: Development of novel
analytic tools for the detection of
marine biotoxins
Acronym: BIOTOXmarin
Contract n°: CT-2005-513967
Project co-ordinator:
Heinz C. Schröder,
Johannes Gutenberg
Universität Mainz,
hschroed@uni-mainz.de
EC Scientific Officer:
Dyanne Bennink,
dyanne.bennink@cec.eu.int

L I S T O F PA RT N E R S

EU contribution: €1.326m

• Johannes Gutenberg Universität Mainz (Germany)

• instrAction GmbH (Germany)

• Università degli Studi di Napoli Federico II (Italy)

• Diagnostic Science and Technology GmbH

• Université de Bretagne Occidentale (France)
• BIOTECmarin GmbH (Germany)

(Germany)
• Micro Vacuum Ltd (Hungary)
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Fishing for phycotoxins in shellfish

health

Dangers of the deep

from the farm to the fork

food quality

nutrition

Shellfish poisoning is caused by phycotoxins
produced by certain naturally occurring marine
phytoplankton. These microalgae have been
increasing in abundance worldwide and several new
toxins have been identified in European seas, possibly
carried by ballast waters in ships or due to shellfish
farming, nutrient enrichment, climate change, or a
decrease in algae predators. Meanwhile, many new
toxin derivatives have been identified, but only a few
of their structures are known. These bioactive toxins
are thermo-resistant, so normal cooking, freezing or
smoking cannot destroy them. It is virtually
impossible to prevent their occurrence in the aquatic
environment.
Several acceptable alternatives to the current
bioassay exist to detect shellfish toxins, including
enzyme-linked immunosorbent assay (ELISA) and
HPLC followed by photometric detection. DETECTOX

will develop an SPR-based biosensor, which offers
advantages in terms of accuracy, rapidity, and
robustness. The three-year STREP focuses on five
main types of lipophilic phycotoxins that pose a
serious health hazard to humans when present above
certain limits in bivalve molluscs, echinoderms,
tunicates or marine gastropods. It will acquire and
purify them for use as reference standards in
calibrating the biosensor. It will then produce
polyclonal antibodies for the toxins by immunisation
of sheep, rabbits and mice, for use as binding
molecules in the assay. Having produced an
optimised biosensor chip, it will be compared with
accepted methods.

food safety

Adaptable technique
The new multi-channel SPR biosensor will feature a
simplified sample preparation technique able to deal
with larger batch sizes and ready to reuse
immediately after a previous use. It will be capable
of quickly detecting a range of toxins in the same
extract, calculating concentrations immediately after
the analytical cycle ends. It will be usable in
laboratories and at on-site locations, such as on ships
or in markets, and will not necessitate the killing of
animals.

organic farming

Throughout the project, DETECTOX will disseminate
its findings to the scientific community, forming links
with other related Commission food safety projects,
and to end-users and regulatory and industrial
decision-makers. It will create an on-line database
for marine phycotoxins. The new test could be
adapted for use in detecting other, more lethal, but
less prevalent, shellfish toxins. In addition to the
improved quality and safety of aquacultured
seafood, better toxin detection will contribute to the
wider knowledge required to enhance problemmanagement strategies.

risk analysis
consumers

Toxic contamination is the main reason for health
authorities to ban harvesting and sale of
aquacultured shellfish. As it can cause major
economic damage to this industry, adequate testing
for shellfish toxins is crucial. In Europe, the broad
spectrum mouse or rat bioassay is the only official
detection method for such toxins. This method is
expensive and occasionally produces false positive
and false negative results. It requires killing animals
and is simply unable to cope with the number of
toxin groups that must be detected according to
new European Union regulations. The nine
partners of the Specific Targeted Research Project
DETECTOX aim to develop a fast, versatile
biosensor employing surface plasmon resonance
(SPR) technology. This new tool will detect shellfish
toxins with better accuracy, greater ease and lower
cost, helping to protect human health and
safeguard the shellfish industry.

Full title: Development of an SPRbased biosensor for the detection
of lipophilic phycotoxins in
shellfish residues
Acronym: DETECTOX
Contract n°: CT-2005-514055
Websites: www.detectox.org,
www.marine-biotoxins.org
Project co-ordinator:
Mark Pullinger,
Chalex Research Ltd,
mark@chalex.co.uk
EC Scientific Officer:
Dyanne Bennink,
dyanne.bennink@cec.eu.int

L I S T O F PA RT N E R S

EU contribution: €802,847

• Chalex Research Ltd (UK)

• Xenosense Ltd (UK)

• Universidade de Santiago de Compostela (Spain)

• Centre National de la Recherche Scientifique

• Queen’s University Belfast (UK)
• Asociación Nacional de Fabricantes de Conservas
de Pescados y Mariscos (Anfaco) (Spain)
• European Community Reference Laboratory of

(France)
• Ege University (Turkey)
• National Reference Laboratory on Marine
Biotoxins (Greece)
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Fats on the animal feed menu
nutrition

They will take an inverse approach to the food chain,
‘from fork to farm’, to generate data about animal
production. Starting with fat production and feed
manufacture, they will follow feed throughout the
production of meat for human consumption.

food quality

Fat by- and co-products from the food chain are a costeffective ingredient for animal feed producers, as well
as a source of environmentally sustainable growth.
However, poor regulation of both origin and quality of
these materials allows toxic and undesirable
compounds to enter the food chain. In its effort to assure
food chain integrity, the European Union has taken steps
to reduce chemical contamination of fats used in animal
feeds, but many knowledge gaps remain. The nine
partners of the Specific Targeted Research Project
(STREP) Feeding Fats Safety will assess the risks of using
recycled fats in animal feeds. They will identify and
quantify these harmful compounds and propose ways
to use fats safely.

The teams will characterise the chemical composition,
degradation and contamination levels of a wide array
of feeding fats constituting by-products or co-products
from the food chain. They will study the effects of fatenriched feed on animal health and on meat's lipid
composition, oxidation, nutritional quality and
safety, and determine how contaminants get from fats
into meat and other animal tissues and fluids.

from the farm to the fork

Europeans' exposure to dietary PCBs, dioxins and dioxinlike compounds widely exceeds maximum values set by
the World Health Organisation. These contaminantss are
fat-soluble carcinogens and are linked to many serious
illnesses. Since they are fat-soluble, they bio-accumulate
in adipose tissue over a lifetime.

health

Maximum levels have been established in feeds for
dioxins and furans but not for dioxin-like PCBs. Other
liposoluble toxic compounds in foods are polycyclic
aromatic hydrocarbons (PAHs), and some flame
retardant compounds (PBDE), which are not well
understood and for which maximum dietary levels
have not been determined.
Foods of animal origin contribute 80% to the total
dioxin human exposure, and feedstuffs are the primary
path dioxins take to enter meat. Fish oils and fish meals
are the most heavily dioxin-contaminated feedstuffs,
followed by animal fats. Frying and cooking, and
particularly some industrial processes such refining
and hydrogenation, can provoke some alteration of
fats, increasing the presence of trans fatty acids and
oxidising lipids.

food safety

Better regulation
The EU Directive EC Nº 178/2002 established general
principles and requirements of food safety and law,
including the safety of animal-feed ingredients. EU
Regulation 1774/2002 introduced strict controls to
prevent undesirable compounds entering the food
chain via some but not all fat materials.

organic farming

FEEDING FATS SAFETY will generate more complete
knowledge about composition, degradation and
contamination characteristics of fatty by- and coproducts. This will help improve standardisation,
achieve strict quality regulation, and set maximum
contaminant levels for more types of these feed fats.
For industry, better reference standards, guidelines and

quick,
easy analysis methods will enable companies
risk
analysis

FEEDING FATS SAFETY's nine teams have expertise
in veterinary science, chemistry, biochemistry,
analysis and quality control, environment, and nutrition.

consumers

Reverse engineering

to assess quality and safety on-site, to ensure
traceability in feed and meat production. Meat
production based on food-chain co- and by-products
will enable environmentally sustainable farming
systems for safe, nutritional and appetising meat.
The project will promote collaboration between
scientific institutions and companies across the EU
and disseminate knowledge on feed fats to producers.
It will also conduct an information campaign to educate
consumers and improve confidence in the food chain.

Full title: Quality and safety
of feeding fats obtained from
co-products or by-products from
the food chain
Acronym: FEEDING FATS SAFETY
Contract n°: CT-2005-007036
Website: www.ub.edu/feedfat/
Project co-ordinator:
Rafael Codony,
University of Barcelona,
rafaelcodony@ub.edu
EC Scientific Officer:
Judit Krommer,
judit. krommer@cec.eu.int

L I S T O F PA RT N E R S
• University of Barcelona (Spain)
• Stazione Sperimentale d’Oli e Grassi (Italy)
• Swedish University of Agricultural Science
(Sweden)
• University of Bologna (Italy)

EU contribution: €1.37m
• Institut d’Investigacions Químiques i Ambientals,
CSIC (Spain)
• University Autònoma de Barcelona (Spain)
• University Politècnica de Valencia (Spain)
• SILO (Italy)
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Linking pharmaceuticals in the environment to human fertility

health

An integrated approach

from the farm to the fork

food quality

nutrition

Only about 50 out of thousands of commercially used
pharmaceutical products have been studied for their
effects on human fertility. Few methods are
available for simple, efficient acquisition and preconcentration of these substances from
environmental and food samples for analysis. To
improve knowledge, the three-year STREP F&F will
integrate research from its six partners from the
European Union and three from Israel. Participants
include risk assessors, managers, clinical
epidemiologists, endocrinologists, biochemists, as
well as experts in biochemical and chemical
diagnostics. They will develop and validate highly
specific, sensitive and reproducible diagnostic assays
(at the parts-per-trillion level) able to handle large
numbers of samples at high rates and low cost.

Using new and existing analysis tools, researchers
will screen pharmaceutical products – mainly
estrogens, androgens and progestogen-like
compounds commonly used for birth control,
menopause relief, menstruation regulators, antiinflammatory drugs and chemotherapeutic drugs
– and their metabolites. They will determine how
they get into food and what effects they have on
the brain-gonad reproductive axis. Blood, milk and
urine samples will be monitored for PP residues
and the possible correlation between the occurrence
of the drug residues, fertility problems and dietary
habits will be examined on a gender basis. They
will study the mechanisms of action and clinical
epidemiology of these substances, and their effects
on food safety, with emphasis on cumulative health
risks posed by a wide range of environmental
pollutants. This should make it possible to identify
and characterise pharmaceutical products'
endocrine-disrupting activity and their risks for
fertility, based on regional and socio-economic
factors and gender. F&F will establish exposure
scenarios in Europe, identifying vulnerable groups
such as pregnant women and children.

food safety

organic farming

Priority product list
F&F will produce a scenario-specific prioritisation list
of pharmaceutical products with high potential to
affect human fertility, and information on their action
mechanisms, transmission routes and long-term
effects. It will produce diagnostic, clean-up and
purification methods for these PPs in food, and a set
of standard operating protocols describing analytical
methods used for the validation process. It will help
determine methods to prevent or minimise the effects
and risks of food-borne pharmaceutical products.

risk analysis
consumers

Scientific interest has grown recently in a
reported decline in human fertility that could be
linked to exposure to environmental chemicals.
During the past three decades, studies have shown
that pesticides, heavy metals and other industrial
toxins in the environment can mimic reproductive
hormones and disrupt the endocrine system.
However, little research has been done on the
presence of pharmaceutical products (PPs) in the
environment, if and how they enter the food chain,
and their effects on human fertility. There is no
information available on the transmission, fate, biotransformation and photo-transformation of
pharmaceutical products, which are used
worldwide in large quantities (compared to
agrochemicals). As part of the European Union's
drive to ensure food safety and quality, the nine
partners of the Specific Targeted Research Project
known as F&F will work to determine whether
pharmaceutical products are present in food and
whether they affect human fertility.

The project will present findings to the public via
knowledge pools and a website, and it will conduct
a final-year workshop for the European scientific and
clinical community and the pharmaceutical industry.

Full title: Pharmaceutical products
in the environment: Development
and employment of novel methods
for assessing their origin, fate and
effects on human fecundity
Acronym: F&F
Contract n°: CT-2005-513953
Website:
http://foodandfecundity.factlink.net
Project co-ordinator:
Haim Martin Schlesinger,
Analyst Research Laboratories Ltd,
analysthaim@012.net.il
Scientific director:
Miriam Altstein,
The Volcani Center, ARO
EC Scientific Officer:
Minna Wilkki,
minna.wilkki@cec.eu.int

L I S T O F PA RT N E R S

EU contribution: €1.751m

• Analyst Research Laboratories Ltd. (Israel)

• Centre Universitaire-UFR Biomédicale (France)

• The Volcani Center, ARO (Israel)

• Factline Webservices GmbH (Austria)

• The National Institute for Public Health

• Wessex Institute of Technology (UK)

(The Netherlands)

• OSM-DAN Ltd (Israel)

• Aarhus University Hospital (Denmark)
• INRA-CNRS - Physiologie de la Reproduction et
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Focus on flavonoids in food quality and health

food quality

nutrition

health

Tweaking the content

from the farm to the fork

Many studies point to the potential flavonoids have
to prevent chronic diseases, as well as inflammatory,
arthritic, and allergic and immune responses.
However, there are many gaps in our scientific
knowledge. FLAVO brings together 18 research teams
(public and private) from nine European countries,
which will work to improve knowledge about
flavonoids. In particular, it will develop advanced
methods of improving the flavonoid content and
composition of various foodstuffs.

Data from in vitro studies indicate that flavonoids are
potentially biologically active, impeding oxidative
damage to biomolecules, such as DNA, lipids and
proteins by scavenging various oxidising species.
Many flavonoids outperform vitamins C and E in
antioxidant assays. They can inhibit enzyme
activities, or viral, and bacterial proliferation.
Numerous flavonoids reduce proliferation or induce
apoptosis in a variety of cell lines in vitro, some of
which originate from the gastrointestinal lining.
However, available nutritional data only provide
correlations between health benefits and different
classes of dietary flavonoids. The validity of
epidemiological studies is still limited by the paucity
of available data on the composition of flavonoids
in food. Furthermore, little information is available

on their targets and mechanisms, and there have been
no studies involving human-grade food rich in specific
flavonoids.
The project
will
food
safety

focus on flavan-3-ols and
proanthocyanidins (PAs or condensed tannins), as
there is clinical evidence that they maintain
cardiovascular function and decrease CVD risk.
Previous trials have used PA-rich extracts including
pine bark, grape seed, cocoa and fruit juices, such
as cranberry, blueberry and purple grape. Since these
are sold in low volumes in Europe, FLAVO will use
European plant-based foods like grape, apple and
strawberry juices, as well as wine and cider. In
addition, a model plant (Arabidopsis thaliana) will
be used to better understand the flavonoid
metabolism in plants.
FLAVO will develop approaches for selecting and
processing plant raw materials to optimise flavonoid
composition and quality. FLAVO will conduct
surveys in three countries in northern, central and
southern Europe to ascertain whether accumulating
flavonoids in fruit and vegetable products will
increase their acceptability and perceived healthiness,
how different production and processing methods
can influence willingness to use these products, and
what kind of products are most appropriate for
enhanced flavonoid content.

organic farming

Health boost
risk analysis
FLAVO will produce regularly updated websites to
disseminate public information about project
results, as well as flavonoids and health. The project
will help increase the competitiveness of the
European agri-food sector by identifying foods with
health-promoting activity. SMEs will find new
opportunities to market healthy natural products
based on European agriculture.

consumers

The EU faces growing challenges linked to its ageing
population, including an increasing prevalence of
cardiovascular diseases (CVD) and cancer.
Consequently, the Union wants to exploit the
preventative potential of food, which, in turn, could
help improve social well-being and cut health costs.
One way to do this is to improve the flavonoid
content of fruits, vegetables and derived foods.
Flavonoids are a group of natural, plant-derived
compounds with antioxidant properties.

Full title: Flavonoids in fruits and
vegetables: their impact on food
quality, nutrition and human health
Acronym: FLAVO
Contract n°: CT-2005-513960
Project website: www.flavo.info
Project e-mail:
flavo04@versailles.inra.fr
Consumer information website:
http://flavo.vtt.fi
Project co-ordinator:
Loic Lepiniec,
Institut National de la Recherche
Agronomique,
lepiniec@versailles.inra.fr
EC Scientific Officer:
Jeremy Bray,
jeremy.bray@cec.eu.int

L I S T O F PA RT N E R S
• Institut National de la Recherche Agronomique
(France)
- Laboratoire de Biologie des Semences – Versailles
- Unité mixte de Recherches Sciences Pour
L’Oenologie - Montpellier
- Unité de Recherche Cidricole – Rennes
- Métaboliques et Micronutriments – ClermontFerrand
• Plant Research International BV – Wageningen
(The Netherlands)
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• Stichting Dienst Landbouwkundig Onderzoek,
RIKILT – Food Bioactives group – Wageningen
(The Netherlands)
• Università degli studi di Firenze – Dipartemento
di Farmacologia (Italy)
• Wageningen Universiteit META, Centrum voor
Methodische Ethiek & Technology Assessment
(The Netherlands)

EU contribution: €4m
• Institute of Food Research – Nutrition Division –
Norwich (UK)
• VTT Technical Research Centre – Espoo (Finland)
- Consumer and Sensory Studies
- Plant Biotechnology
• Philipps Universität Marburg – Institut für
Pharmazeutische Biologie (Germany)
• Akademia Rolnicza Wroclaw – Fruit, Vegetable
and Cereal Technology Department (Poland)
• Consejo Superior de Investigaciones Científicas –
CEBAS Espinardo (Spain)
• INTER-RHONE – Avignon (France)
• Universität Bielefeld – Lehrstuhl für
Genomforschung (Germany)
• Ente per le Nuove Tecnologie, l'Energia e
l'Ambiente – Trisaia (Italy)

• Nestec S.A. – Lausanne (Switzerland)
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Bioactive protection for healthy living

from the farm to the fork

food quality

nutrition

health

A lost natural protection against
disease
Flavonoids and related phenolics are historically part
of the basic human diet. The loss of such protective
bio-active nutrients due to reduced fruit and vegetable
intake may have contributed to the current high
incidence of age-related diseases. Lack of
understanding of these differences in bio-availability
of these nutrients and their levels in different foods
has stymied progress in determining their health
effects. In addition, much of the research in this area
is sponsored by food companies looking to promote
their products, so it sometimes lacks critical
evaluation. FLORA has assembled an interdisciplinary
team of nutritionists, medical researchers and plant
geneticists to analyse systematically the healthpromoting effects of plant flavonoids and related
phenolics.

Blueprint for better foods
Major advances in genetics, molecular science and
genomic projects in the last ten years have made it
possible to produce plants that are isogenic except
for variations in the quantity and type of phenolics
they accumulate. Taking advantage of this new
technology, FLORA will develop three foods – corn,
tomato and Arabidopsis – for use in controlled studies
to assess the impact of dietary flavonoids and related
bioactive nutrients in mice that model specific human
diseases. It will use oranges with varying flavonoid
contents for parallel human intervention trials, to
determine the ability of these bio-active nutrients to
protect against cardiovascular disease and stroke.
A key goal is to identify the mechanisms by which
bioactive nutrients protect against disease, at the
cellular level. FLORA will also evaluate the impact
of post-harvest treatment and food processing on
bio-availability of flavonoids and related phenolics.

food safety

organic farming

The project will make a significant contribution to
improving the health of European consumers. It will
promote consumption of foods with beneficial health
effects, emphasising traditional production methods
and agriculture. It will provide a directory of foods
that are dependable sources of flavonoids. FLORA
will disseminate results through scientific
publications, posters, conferences, and a dedicated
website. It will establish contacts with food
producers and the food industry through the Plant
Industrial Platform (PIP), which includes many
members with strong interests in bio-active
nutrients. Since several members of FLORA are active
in teaching, throughout the project their students will
be exposed to cutting-edge research of applied
relevance. This, in turn, will contribute to making
Europe a knowledge-based society.

risk analysis
consumers

Scientific studies have shown that dietary intake of
flavonoids and related phenolics can reduce
incidence of cardiovascular disease (Europe's
leading cause of death), certain types of cancer,
stroke, allergies, hepatic disease and inflammation.
However, no one knows exactly which phenolics
promote health (some have harmful effects), or what
quantities are bio-available from dietary sources. The
Specific Targeted Research Project FLORA brings
together 11 participants from six countries including
Turkey to improve scientific understanding of how
flavonoids and related phenolics affect human health
having been absorbed from the intestines. As part
of the European Union's broad-based food safety
initiatives, the four-year project, which complements
the work of another STREP – FLAVO – will examine
the beneficial health effects of these bioactive
nutrients and provide European recommendations
for daily intake.

Full title: Flavonoids and related
phenolics for healthy living using
Orally Recommended Antioxidants
Acronym: FLORA
Contract n°: CT-2005-007130
Website: www.biopolo.it
Project co-ordinator:
Cathie Martin,
John Innes Centre,
cathie.martin@bbsrc.ac.uk
EC Scientific Officer:
Isabelle de Froidmont-Görtz,
isabelle.de-froidmontgoertz@cec.eu.int

L I S T O F PA RT N E R S

EU contribution: €3.3m

• John Innes Centre (UK)

• Université Joseph Fourier (France)

• Universita’ degli Studi di Milano (Italy)

• Istanbul Technical University (Turkey)

• Institute of Plant Genetics and Crop Plant

• Congenia SRL (Italy)

Research (Germany)

• Ortogel S.P.A. (Italy)

• Universita Cattolica del Saco Cuore (Italy)

• Biopolo srl c/o IFOM (Italy)

• Plant Research International B.V.

• Istituto Sperimentale per l’Agrumicoltura (Italy)
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Healthier adolescents make healthier adults
nutrition

food quality

In the population at large, chronic diseases, such as
type 2 diabetes, cardiovascular diseases, allergies
and cancer remain the most common causes of
morbidity and mortality. Many of these chronic
diseases are known to be diet-related.

from the farm to the fork

Other well-documented risk factors include obesity,
sedentary lifestyle, elevated blood pressure, and
smoking. Yet despite these risk factors receiving wide
public attention, significant changes to people’s
behaviour have not been achieved.

health

Unhealthy habits often have their origin in childhood
and adolescence. If young people adopted healthier
lifestyles, there would be good prospects for longterm and sustainable improvements in the overall
quality of life and health in Europe.

What do young people really eat?
In order to establish the policies and environments
that will support positive behaviour, we first need
much more information about how teenagers behave
today. The three-year EU-supported HELENA project
(Healthy Lifestyle in Europe by Nutrition in
Adolescence) aims to tackle the problem by supplying
verified data on a whole range of adolescent habits,
genetic make-up and nutrition. A team of experts from
different scientific fields across Europe is conducting
a cross-sectional survey of a large sample of 13 to
16-year-old boys and girls in ten European cities that
represent different genetic backgrounds, eating
patterns and socio-economic status. For the first time,
a standard methodology is being used across the
whole survey to make the results comparable.

Information is being collected on young people’s
knowledge about nutrition and attitudes to eating,
in relation to the foods they prefer and those that
they actually eat. Their physical fitness and physical
activity patterns will be assessed. These data will be
correlated with scientific measurements of body
composition, plasma lipids and metabolic profiles,
vitamin status and immune function. Their genotype
will be determined so that gene-nutrient and geneenvironment interactions can be analysed. The results
will be put into European databases from which
regional patterns can then be extracted.

food safety

We know that an environment with a poor diet and
inactivity is the main risk factor for obesity and many
chronic diseases. This new data will help quantify the
relationship between food intake and various
metabolic factors that can promote ill health. In relation
to diabetes, these include glucose homeostasis and
insulin resistance. Risk factors for eating disorders,
dislipaemia and obesity will also be measured. This
will help to identify individuals most at risk and give
them a better chance of prevention.

organic farming

New foods that kids will like
Analysis of HELENA results will indicate adolescent
food preferences in various types of environments.
They can be related to foods that they need but may
not get. The project will develop three novel and
healthy foods designed to appeal to this age group.
To make them appealing to the target consumers, a
marketing strategy will be devised and tested.

risk analysis
consumers

It is widely recognised that teenagers across Europe
often resist adopting healthy lifestyles and healthy
eating habits. This phenomenon jeopardises the future
health and life expectancy of this new generation.

An education programme on healthy eating and
lifestyle will also be developed, aimed at young
people. Together all these measures will put the
understanding of adolescent nutrition on a sound
scientific footing, and help to reduce risk factors for
non-communicable disease initiated at this age.
HELENA should make a major contribution towards
improving the health of all European citizens.

Full title: Healthy Lifestyle in
Europe by Nutrition in
Adolescence
Acronym: HELENA
Contract n°: CT-2005-007034
Website: www.helenastudy.com
Project co-ordinator:
Luis A. Moreno,
Universidad de Zaragoza,
lmoreno@unizar.es
EC Scientific Officer:
Rosanna d’Amario,
rosanna.d'amario@cec.eu.int

L I S T O F PA RT N E R S
• Universidad de Zaragoza (Spain)

• Harokopio University (Greece)

• Consejo Superior de Investigaciones Científicas

• Institut Pasteur de Lille (France)

(Spain)
• Université de Lille 2 (France)
• Research Institute of Child Nutrition Dortmund
(Germany)
• Pécsi Tudományegyetem (Hungary)
• University of Crete (Greece)
• Institut für Ernährungs- und Lebensmittelwissenschaften – Humanernährung, Rheinische
Friedrich Wilhelms Universität,Bonn (Germany)
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EU contribution: €4.99m

• University of Granada (Spain)
• Istituto Nazionale di Ricerca per gli Alimenti e la
Nutrizione (Italy)
• University of Napoli “Federico II” Department of
Food Science (Italy)

• Karolinska Institutet (Sweden)
• Asociación de Investigación de la Industria
Agroalimentaria (Spain)
• Campden & Chorleywood Food Research
Association (UK)
• SIK – Institutet för livsmedel och bioteknik
(Sweden)
• Meurice Recherche & Developpement asbl
(Belgium)
• Campden & Chorleywood Food Development
Institute, Hungary
• Productos Aditivos SA (Spain)
• Carnicas Serrano SL (Spain)
• Cederroth International AB (Sweden)

• Ghent University (Belgium)

• Cerealia R&D AB (Sweden)

• University of Vienna (Austria)

• European Food Information Council (Belgium)
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Healthy pigs keep farmers and consumers happy

from the farm to the fork
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Concerted attack on PCVD
Two research projects in FP5 discovered a great deal
about the pathogenesis, epidemiology and replication
of the PCV2 virus that causes PCVD. The current
Specific Targeted Research Project combines the
expertise of the two groups that were responsible
into a world-class consortium that will maintain and
strengthen the EU’s position as an authority on PCVD.
It includes epidemiologists, veterinarians, immunologists, animal pathologists, virologists and molecular
biologists. Their objectives are to consolidate all the
information on PCVDs, to produce a control system
that will enhance food safety and animal welfare, and
spread information about it to all concerned.
The project has a range of scientific objectives. A
better understanding of how PCVDs develop and
spread will be essential to produce viable control
measures. The virus appears to be air-borne but
requires other triggers to develop full-blown

expression, which could explain why it has changed
from a sporadic disease to one that has recently
reached epizootic proportions. A genetic predisposition amongst certain animals could be one
factor that leads to full expression. The project will
also look for common co-factors and infectious or
other triggers, and examine the role of nutrition and
other environmental factors.

food safety

There will be a detailed study of the PCV2 virus, how
it reacts with the porcine immune system and where
it first replicates. Molecular mechanisms of viral
replication will also be investigated. A standardised
reagent bank for studying PCVD will harmonise the
various studies. The production of a vaccine would
be one possible control measure. An information
dissemination system throughout the project will
ensure that everyone involved in the production of
pig meat in all its forms is up to date with the best
ways to control PCVD. Consumers and policy-makers
will also be in the information loop.

organic farming

Bringing home the bacon
The aim of reducing the incidence of PCVD
contributes to the EU objective of improving the safety
and quality of European food, as expressed in its ‘fork
to farm’ policy approach. Farm pigs will be freed from
the pain of the disease itself and the stress of
overcrowding resulting from the slower maturation
caused by the disease. The profits of farmers will be
protected and some will undoubtedly be saved from
going out of business. Their competitiveness in a
market, which includes producers from countries
where there is no PCVD, will be preserved. Rural jobs
will be safeguarded in regions where there are few
alternatives. Control measures will generate further
employment, and young postgraduate and
postdoctoral researchers will receive training during
the course of the project.

risk analysis
consumers

In recent years, the health and welfare of European
domestic pigs has been threatened by the spread
of a spectrum of new diseases associated with the
infection of pigs with a newly recognised virus called
porcine circovirus type 2. These diseases have been
named porcine circovirus diseases (PCVDs), of which
post-weaning multisystemic wasting syndrome
(PMWS) is perhaps the most serious. Affected
animals fail to thrive, often get secondary bacterial
infections and may suffer pain. Farmers use far more
antibiotics but still lose a proportion of their stock.
The animals have to be kept longer before they are
ready for market and slower growth affects the
quality of the meat – which is tougher – while more
mature animals may acquire a ‘boar taint’. Better
information and control of PCVD would safeguard
the producers and sellers of European pork and its
products, and improve the quality of food for
European citizens.

Full title: Control of Porcine
Circovirus Diseases (PCVDs):
Towards Improved Food Quality
and Safety
Acronym: PCVD
Contract n°: CT-2005-513928
Website: www.PCVD.org
Project co-ordinator:
Gordon Allan,
Queen’s University Belfast,
gordon.allan@dardni.gov.uk
EC Scientific Officer:
Isabel Minguez,
isabel.minguez-tudela@cec.eu.int

L I S T O F PA RT N E R S
• Queens University Belfast (UK)
• Merial, SAS (France)

EU contribution: €3.45m
• Swedish University of Agricultural Sciences
(Sweden)

• Ghent University (Belgium)

• Wageningen UR (The Netherlands)

• Danish Institute for Food and Veterinary

• Devenish Nutrition Ltd (UK)

Research (Denmark)
• Institut für Viruskrankheiten und
Immunprophylaxe (Switzerland)
• University of Saskatchewan (Canada)
• Robert Koch-Institut (Germany)

• Centre de Recerca en Sanitat Animal (Spain)
• Meat and Livestock Commission (UK)
• Agence Française de Sécurité Sanitaire des
Aliments (France)
• Danish Bacon and Meat Council (Denmark)

• Royal Veterinary and Agricultural University
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Bugs to gobble bacteria in chickens

food quality
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Finding an alternative

from the farm to the fork

health

Chicken feed has been routinely dosed with
antibiotics to try and control infections, but this has
not provided a lasting solution. Bacteria readily mutate
to acquire resistance to antibiotics. The faster new
antibiotics are developed, the more quickly new
resistant strains emerge, so all developed countries
are now trying to limit the use of antibiotics in animal
feed. This should ensure that antibiotics still remain
effective for treating human infections.

It is therefore a matter of urgency to find alternative
ways of preventing and treating the chicken infections
that are also a risk to humans. Of the present
possibilities, bacteriophage (phage) therapy shows
promise. Phages are highly specific in killing certain
strains of bacteria, just like antibiotics, but with the
added benefit of multiplying as they consume the host,
so they spread rapidly. Recent work has shown that
phages are highly effective at clearing pathogens from
poultry carcases and at killing them in the intestines
of live birds and in their eggs.
The method requires investigation and development
before it can be used on a large scale, and the
PHAGEvet-P project has been designed to set this
on course. It will evaluate the use of phages as
alternatives to antibiotics in poultry production, and

assess whether they can play an effective part in the
EU’s fork-to-farm policy for ensuring the safety of
Europe’s food. During its three-year course, two
groups in Portugal and the UK and a group in Spain
are doing comparable tests on live poultry, using
expert advice from a Russian group.

food safety

Proof of principle
The project builds on exploratory work in Europe and
the US. Its first aim is to establish that phages can
reduce or eliminate Salmonella and Cambylobacter
from small flocks of live chickens. The other significant
aim is to ensure that such birds then provide poultry
products that are fit for human consumption and have
greatly reduced levels of contamination by these two
pathogens.
Small batches of birds will be studied to
demonstrate that, in principle, phages are suitable
for controlling the two bacteria. Initially, the project
will isolate and produce highly lytic phages specific
to the two species and establish the most effective
way to use them to treat birds. It will work out
methods for sampling and detection in a protocol
to be used by all research centres. If these trials
demonstrate significant reductions in bacteria in the
birds and their products, the stage will be set for
larger trials involving several hundred birds. The
possibility of phage-resistant strains emerging will
also be investigated.

organic farming

risk analysis

The PHAGEvet-P project will have an important
impact on the poultry sector, helping to guarantee
the safety and economic viability of its products.
New poultry feeds could be developed as well as
alternative treatments to antibiotics. Controlling the
spread of resistance to antibiotics will benefit
human health as well as animal welfare. This
innovative technique could provide new research
knowledge and techniques, as well as new business
opportunities.

consumers

Despite great improvements in food safety, food
poisoning remains a problem in Europe, with over
1 000 deaths each year caused by bacteria carried
by food. An experimental technique shows promise
in combating two of the most severe infective
bacteria, Salmonella and Cambylobacter, which
cause a high proportion of cases of serious illness
and fatalities. Flocks of chickens are frequently
infected with these bacteria, especially when
intensively raised for food. The bacteria can survive
in chicken meat or eggs, transmitting the diseases
to the people who eat them.

Full title: Veterinary phage
therapies as alternatives to
antibiotics in poultry production
Acronym: PHAGEvet-P
Contract n°: CT-2005-007224
Website: www.ceb.uminho.pt/
projectos/PhageVet-P
Project co-ordinator:
Joana Azeredo,
Universidade do Minho,
Departamento
de Engenharia Biológica,
jazeredo@deb.uminho.pt
EC Scientific Officer:
Judit Krommer,
judit.krommer@cec.eu.int

L I S T O F PA RT N E R S
• Universidade do Minho, Departamento de
Engenharia Biológica (Portugal)
• Leatherhead Food International Ltd (UK)
• Universidade Católica Portuguesa, Escola
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Superior de Biotecnologia (Portugal)

EU contribution: €674,000
• School of Veterinary Science, Bristol University (UK)
• Universidad de Santiago de Compostela, Faculdad
de Farmacia (Spain)
• State Institute for Genetics and Selection of
Industrial Microorganisms (Russia)
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Children who grow up too fast

Mature approach
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A team of experts in clinical and experimental
sciences is carrying out the three-year project. They
will collect extensive data from many regions across
Europe about the age at which puberty starts in
children. The next stage will be to develop genetic
information about maturation, starting with the strong
evidence that already exists for a constitutional
tendency towards delayed maturation. Large
population studies including identical twins, obese
children and controls, will pinpoint candidate genetic
traits that may control the onset of puberty.
Childhood obesity, an increasing problem in
developed countries, is also linked to maturation –
plump girls often reach puberty early, while
overweight boys tend to mature late. Obesity appears
to run in families, so PIONEER is also looking for a
potential genetic link between the predisposition for
obesity and the onset of puberty. Children may be
at risk through genetic factors that control appetite,
too.

Heredity versus environment
There is no doubt that genes influence the timing of
growing up, but physiological and environmental
factors also play their part. The food children eat can
simply make them overweight but the effects of
chemical content will be an important part of the
study. Immature organs are susceptible to exposure
to chemicals during critical stages of development
and may even be permanently impaired. Most
damaging might be man-made or natural chemicals
that mimic our own (endogenous) hormones and
disrupt developing endocrine systems.

food safety

Nutritional and genetic factors do not act in isolation
but interact in a complex way that is not well
understood at present. Existing studies of large
numbers of obese and other children will form the
basis of an exploration of these interactions. The
project will deliver a greater understanding of the
genetic, physiological and nutritional factors that
interact to advance sexual maturity.

organic farming

PIONEER is also working on new experimental
models that will speed up the study of exogenous
and endogenous influences on the onset of puberty.
It will use in-bred strains of mice with early or late
onset of puberty for phenotype characterisation and
genetic analysis. It will establish the chromosomal
loci responsible for the timing of puberty and use
them to identify the genes responsible for the
differences in this timing between the two mouse
strains. The mice will then be used to study the effect
of nutrition on their maturation, and how it interacts
with the individual genotype.

risk analysis
consumers

The average age when European children reach
puberty is declining – for some girls it can now be
as low as eight years. Early maturity makes life more
difficult. Children may be subjected to teasing or
bullying from their social group and also run the risk
of future health problems, ranging from early
pregnancy to increased rates of some cancers. Many
factors are implicated in this early maturation: the
increase in childhood obesity, genetic make-up, the
type of food eaten, and chemicals in the environment
are the most suspect. But work is needed to evaluate
and quantify their effects and the interactions
between them. The main aims of the PIONEER
Specific Targeted Research Project are to provide the
evidence to assess the extent and causes of the trend
and to see if measures are needed to counter it.

The results of PIONEER will provide evidence on
whether the EU needs to take specific action to
prevent children from maturing sexually too early.
This will contribute to the general health and wellbeing of EU citizens. The project will also enable
longer-term systematic collection and analysis of data
as to when Europe’s children reach puberty.

Full title: Puberty onset –
influence of environmental and
endogenous regulators
Acronym: PIONEER
Contract n°: CT-2005-513991
Website:
http://www.cascadenet.org/
Project co-ordinator:
Sari Mäkelä,
University of Turku,
sari.makela@utu.fi
EC Scientific Officer:
Tuomo Karjalainen,
tuomo.karjaleinen@cec.eu.int

L I S T O F PA RT N E R S
• University of Turku (Finland)

• University of Helsinki (Finland)

• Karolinska Institute (Sweden)

• Hungarian Academy of Sciences and

• University of Rome (Italy)
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Semmelweis University (Hungary)

• The AGA Khan University (Pakistan)

• Imperial College London (UK)

• CNRS (France)

• University of Leipzig (Germany)

• Kuopio University Hospital (Finland)

• Charite-University-Medicin, Berlin (Germany)
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Poultry products under the microscope
European consumers want food that is free from
chemical and biological contaminants. They also want
food production systems that respect animal
welfare and the environment. This has resulted in
regulations banning the use of feed-based antibiotics
to control intestinal microflora in poultry – as these
could cause drug resistance in microbes that afflict
humans – and changes of food production systems
leading to the modification of poultry feeding (e.g.
ban of in-feed antibiotics and 100%-vegetal diets) and
rearing conditions (e.g. out-door breeding). These
significant changes have resulted in an increased
incidence of digestive disorders in poultry flocks due
to imbalances in bacterial microflora, creating risks
of degraded hygienic quality of products meant for
human consumption.

from the farm to the fork

food quality

nutrition

health

The Specific Targeted Research Project (STREP)
POULTRYFLORGUT concentrates the efforts of 15
partners from ten European countries to optimise
poultry production and to meet consumer concerns
for animal welfare, the environment and public health.
In particular, it aims to monitor the effects on poultry
and its products of the new European food regulations
and changes in food production systems, and to define
ways of eliminating unintentional negative effects.

Hatching a project plan

Poultry carry human enteric pathogens, such as
Campylobacter and Salmonella, in their intestinal
tracts, often without exhibiting clinical signs.
Scientific and agro-food experts have recently noted
increased prevalence of these and less common
contaminants in flocks, possibly stemming from
regulatory and other changes affecting feeding, raising
techniques or processing and distribution. However,
data is scarce on the effects of these changes, and
knowledge of the ecology of poultry intestinal flora
is very poor, due to a lack of accurate methodology.

of the hygienic quality of the poultry products meant
for human consumption, and addressing the
economic assessment of changes in poultry practice
and effect of organisational arrangements in the
poultry food chain. It will focus on the control of the
intestinal flora of the broilers and laying hens, including
the food-borne pathogens. The approach to study and
reduce microbial risks associated with consumption
of poultry products (eggs, meat) concerns the different
steps of poultry products production from farm to fork.

food safety

Developing methodologies using novel molecular
techniques will allow the global and integrative study
of the intestinal flora of poultry: PCR-SSCP (Polymerase
Chain Reaction – Single Strand Conformation
Polymorphism), DGGE (Denaturing Gradient Gel
Electrophoresis), FISH (Hybridation in situ par
fluorescence), and T-RFLP (Restriction Fragment
Length Polymorphism). It will also help to define and
validate intestinal health or pathological microbiological criteria in poultry, to study the interaction
between the intestinal flora and food-borne pathogens
and, consequently, to improve the characterisation of
the digestive disorders.

organic farming

Charting progress
POULTRYFLORGUT will establish a European
molecular database on known and emerging foodborne pathogenic strains/species in poultry production,
which will aid in-depth evaluation of human exposure
to food-borne pathogens. A European database on
molecular intestinal flora fingerprints collected in
specific raising conditions will help in evaluating
‘healthy’ intestinal flora in poultry flocks.

The three-year POULTRYFLORGUT project aims at
providing a strong factual basis for the optimisation

consumers

risk analysis

A website will provide advice on products improving
bacteriological safety while maintaining the
profitability of the poultry industry, based on the
estimation of the socio-economic consequences due
to the changes occurring in poultry production.

Full title: Control of the intestinal
flora ecology in poultry for
ensuring product safety for
human consumers
Acronym: POULTRYFLORGUT
Contract n°: CT-2005-007076
Website: www.poultryflorgut.org
Project co-ordinator:
Christine Burel,
Agence Française de Sécurité
Sanitaire des Aliments,
c.burel@ploufragan.afssa.fr
EC Scientific Officer:
Brigitte Arbelot,
brigitte.arbelot@cec.eu.int

L I S T O F PA RT N E R S
• Agence Française de Sécurité Sanitaire des
Aliments (France)
• Institut Technique de l’Aviculture (France)
• The Royal Veterinary and Agricultural University
(Denmark)
• Institut de Recerca I Tecnologia
Agroalimentaries (Spain)
• Institut National de Recherche Agronomique
(France)
• University for Veterinary Medicine of Vienna
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(Austria)
• Tierärztliche Hochschule Hannover (Germany)

EU contribution: €2.3m
• Università di Bologna (Italy)
• Institute of Immunology of Vilnius University
(Lithuania)
• University of Veterinary and Pharmacological
Sciences of Brno (Czech Republic)
• Animal Sciences Group, Wageningen UR (The
Netherlands)
• Veterinary Laboratory Agency (UK)
• University of Perugia (Italy)
• Danish Institute for Food and Veterinary
Research (Denmark)
• Centre de Recerca en Sanitat Animal (Spain)
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Recycling bone meal for environment-friendly crop protection and nutrition

Sustainable option
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PROTECTOR is using advanced analytical methods to
study the complex biotechnological and
biogeochemical processes in transforming food-chain
organic waste into added-value products. The main
goal is to develop a technique to recycle calcium- and
phosphorus-rich animal bonemeal into safe and sterile
mineral char, using an advanced high-temperature
carbonisation and surface-modification device
developed by the consortium. The char will be used
as a carrier for natural microbiological strains, such
as Trichoderma and others which can mobilise the
nutrient phosphorous for plant uptake, and contribute
to biocontrol. Comprehensive ‘product-like’ innovative
and patented technology is being developed, and largescale equipment designed, built and tested, including
the total thermal decomposition of the animal byproducts and integrated solid-state-fermentation
formulation.
Other industrial by-products, such as corn steep liquor
and possibly molasses, glycerine, and whey, will serve
as nutrients for microbiological growth during a solid
substrate fermentation and formulation process. The

resulting fertiliser will be formulated for enhanced
survival of the active micro-organism in the soil. The
new biocontrol agents will primarily be aimed at
fighting tomato crown rot, to dampen off plant
pathogens and to improve plants’ natural resistance.
The development will be performed in large-scale and
cost-efficient field applications to demonstrate the
agro-industrial viability of the innovative methods and
products.

food safety

The Swedish-Hungarian-led project will evaluate the
phosphorous kinetics of soil and carry out a
comprehensive risk assessment. Extensive field tests
will be carried out in several countries with alternative
production scenarios in different soil/climatic
conditions, including method validation and a costbenefit analysis of the end products. The project will
evaluate consumer acceptance of the agricultural
products made using this new technology, and will
demonstrate the effectiveness of its output in
greenhouse tests. The STREP will disseminate its
findings through workshops in several EU countries
and Israel, on a specialised website, and through news
organisations.

organic farming

Trash into cash
PROTECTOR will serve as a platform to emphasise
the needs of small and medium-sized enterprises
(SMEs) working in agriculture and food production.
It will strengthen SMEs’ technological capacity,
making it easier for them to benefit from high-quality,
cutting-edge research in the fields of recycling,
biology and soil science. The PROTECTOR-developed
process will convert industrial by-products into
profitable, high-quality agricultural products,
lowering the cost of the organic waste-transformation
process to around 20% of the current cost. It will
contribute to the growth of low-input or pesticidefree cultivation that does not require subsidies, while
improving food safety and quality and European
agriculture’s competitiveness.

risk analysis
consumers

The European Union’s campaign to improve food
safety and quality includes provisions for boosting
low-input and organic agriculture. To reduce
hazards to human health and the environment from
heavy metal (cadmium) loaded fertilisers and
chemicals, the EU’s Environmental Action Plan
stipulates that food-chain organic wastes and byproducts should be recycled and upgraded into biofertilisers and biocontrol products. However,
recycling of such wastes can also produce crosscontaminants, so new technology is needed. The
42-month PROTECTOR project brings together
12 partners from eight countries to develop a
sustainable agriculture system for safe recycling and
upgrading of food-chain organic wastes, to provide
natural and economical alternatives to chemical
pesticides and fertilisers.

Full title: Recycling and upgrading of
bone meal for environmentally
friendly crop protection and nutrition
Acronym: PROTECTOR
Contract n°: CT-2005-514082
Website:
www.terrenum.net/protector
Project co-ordinator:
G. Edward Someus,
Terra Humana Clean Technology
Development, Engineering and
Manufacturing Ltd,
edward@terrenum.net
EC Scientific Officer:
Arne Fläoyen,
arne.flaoyen@cec.eu.int

L I S T O F PA RT N E R S
• Terra Humana Clean Technology Development,
Engineering and Manufacturing Ltd (Hungary)
• Plant Research International BV
(The Netherlands)
• The University of Reading (UK)

EU contribution: €1.8m
• University of Turin (Italy)
• University of Paris-XI (France)
• Migal Galilee Technologies Ltd. (Israel)
• Consejo Superior de Investigaciones Certificas
(Spain)

• University of Rostock (Germany)

• Smits Vuren B.V (The Netherlands)

• Universität Hannover (Germany)

• ARPAD Agrar Termelo Kereskedelmi es

• UFZ - Umweltforschungszentrum Leipzig -

Szolgaltato Rt. (Hungary)
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Producing profits from organic waste

Adding value to waste

from the farm to the fork

food quality

nutrition

health

The REPRO (reducing food processing waste) Specific
Targeted Research Project unites European food
research organisations with two from Turkey and
South Africa. They aim to harness new techniques
in bioprocesses and combine them with physical
separation methods to extract useful products from
food processing waste efficiently. They will
concentrate on two major EU waste products – spent
grain from brewing beer and the trimmings left from
processing vegetables. For economic viability, they
are looking for high-added-value products that could
be used in pharmaceuticals, functional foods and
cosmetics. Products of lower value, such as
foodstuffs and animal feed, could be produced in
larger quantities with economic benefits.
Dealing with these bulk materials requires a
combination of procedures. First, enzyme processes
that can extract specific high-value products will be
improved so that they can break down waste in bulk.
These processes use little energy and are
environmentally friendly. When applied to plant waste
they can extract single components or fractions that

yield products like sweeteners, food colourings,
stabilisers, anti-microbial agents and prebiotics.
Advanced biotechnology techniques will enable
tougher plant cell walls to be broken down into
proteins and phytochemicals.

food safety

The result of enzymatic processing will be combined
with physical treatments, such as extrusionextraction, extraction with supercritical CO2,
adsorption and membrane technology. Many of these
are water-based and can be used in a closed loop
system which runs at a low temperature and
conserves resources. Mild methods are required to
prevent destruction of some of the more fragile
compounds that REPRO is aiming to extract. The
techniques have already proved to be effective but
need upgrading and tailoring to the specific task.
Quality must also be guaranteed for food products.

Consumer choice
organic farming
REPRO is intent on minimising any risk as regards
bringing the new products to market by ensuring that
consumers will accept that recycled waste is
wholesome. Initially, an economic risk assessment
will confine the co-products to those that will be able
to find a financially viable market. A broader
investigation will find out whether waste-stream
products are acceptable to consumers, retailers and
regulators. The products will be fully traceable on
the fork-to-farm principle.

risk analysis

Success in marketing will depend on a
comprehensive information system for food
processors and waste co-product producers. REPRO
is setting up two information platforms. The first will
allow stakeholders to learn about and discuss project
results, while the other is a brokerage platform
through which producers can talk to potential users,
stimulating exploitation and increasing the
competitiveness of Europe’s food industry.

consumers

Every year, European food producers throw away
millions of tonnes of ‘useless’ by-products – such
as stalks, husks, pips and peel. Vegetable growing
and processing, for example, produces over 10 million
tonnes of waste annually. This waste is bulky and
unstable, with a tendency to putrefy, so there is a
limit to the amount that can be dumped in landfill
sites. Yet the waste contains many potentially useful
chemical and biological ingredients. Some efforts
have been made to develop enzyme procedures to
extract useful products from organic waste, but with
limited success. A more concerted effort to convert
food waste into marketable products would
simultaneously increase the profitability of food
processing and go some way towards solving the
waste disposal problem.

Full title: Reducing food
processing waste
Acronym: REPRO
Contract n°: CT-2005-006922
Website: www.repro-food.net
Project co-ordinator:
Keith Waldron,
Institute of Food Research (IFR),
keith.waldron@bbsrc.ac.uk
EC Scientific Officer:
Arne Flaoyen,
arne.flaoyen@cec.eu.int
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The 36-month SAFEWASTES project groups
academic staff and food industry SMEs with expertise
in upgrading industrial organic wastes, biochemistry
and phytochemistry, nutrition, physiology,
bacteriology, functional genomics, feed technology
and manufacturing, as well as environmental
protection. The Austrian-led project will start by
developing a recycling process for food industry
waste – and adapt the process for the plant-basedadditives industry – to recover valuable compounds
from organic waste from sources including
artichokes, milk thistle (Silybum marianum) and
thyme extracts.
SAFEWASTES will conduct phytochemical
evaluations and in vitro and in vivo testing to validate
the recovery processes, as well as the functional
values of the compounds and the additives made
from them, assessing risks, quality and safety. It will
demonstrate the costs and benefits of the processes
and measure their positive and negative
environmental impacts.

One key project aim is to develop organic feed
additives to replace in-feed antibiotics, which the
European Union plans to phase out in 2006. The
phase-out, intended to minimise development of
antibiotic resistance in pathogenic micro-organisms,
could initially lead to increased gastrointestinal and
metabolic disorders in livestock. Organic additives
based on recovered compounds, such as pectins
recovered from fruit and vegetable waste, can
contribute to antimicrobial activity in the gut, reducing
pathogenic microflora and stabilising physiological
microflora. Acid oligosaccharides, recovered from
carrot waste, can prevent diarrhoea in animals and
human infants, and fight sepsis in laying hens. Other
recovered compounds can reduce methane activity.
Recycled polyphenols and flavonoids could be added
to human food for their antioxidant qualities, for
prevention of cancer and heart disease.

food safety

Safety, the most important
organic farming
ingredient
SAFEWASTES will help food manufacturers employ
scientific approaches to meet consumer demands for
safer, higher quality food. By providing new, natural
and functional products that improve animal welfare
and, hence, lead to better food products, the project
boosts European competitiveness. Improved recycling
of organic wastes should reduce the load on landfills
and cut methane production by compost, as well as
reducing other potentially toxic compounds.
SAFEWASTES can improve co-operation between
industry and academia, generating new employment
in biotechnological processing. The project will establish
an easy-access website database compiling the results
of its research.

risk analysis
consumers

The food industry’s processing of fruit, vegetables
and plants produces millions of tons of organic waste,
by-products and residues annually. Today’s
technology for reusing these waste materials is very
limited, and industry mostly disposes of them
through composting or incineration, costing millions
of euros and contributing to environmental
problems. The European Union wants to put this
organic material to better use. The Specific
Targeted Research Project SAFEWASTES combines
12 participants from seven countries who are
working to develop innovative biotechnology for
processing and purifying organic materials from the
food and plant-based-additive industries. The
object is to recover valuable compounds for use in
food and feed additives with significant health
benefits for animals and human beings.

Full title: Evaluating physiological
and environmental consequences
of using organic wastes after
technological processing in diets
for livestock and humans
Acronym: SAFEWASTES
Contract n°: CT-2005-513949
Website: www.safewastes.info
Project co-ordinator:
Chlodwig Franz,
University of Veterinary Medicine,
chlodwig.franz@vu-wien.ac.at
EC Scientific Officer:
Arne Flaoyen,
arne.flaoyen@cec.eu.int
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• University of Milano (Italy)
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• University of Hohenheim (Germany)
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• University of Thessaloniki (Greece)

• RTD Services (Austria)

© European Communities, 2005 - Reproduction is authorised provided the source is aknowledged

• Università degli Studi di Udine (Italy)

Food Quality and Safety - Call FP6-2003-Food-2

