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INTRODUCTION

Agriculture and Agro-Industry, including Fisheries (AIR) is a specific Research,
Technological Development & Demonstration programme concerning agriculture,
horticulture, forestry, fisheries, aquaculture and the food & non-food industries.

The programme was adopted by the European Council on 23 April 1990 as part
of the Community’s Third Framework Programme (1991 to 1994).

The ultimate objective of the ATR programme is to contribute to a better match
between the production of biological resources and their utilization by consumers
and industries.

The programme is organized into four distinct scientific and technical areas:

1. Primary production in agriculture, horticulture, forestry, fisheries and
aquaculture.

2. Inputs to agriculture, forestry, fisheries and aquaculture.

Processing of biological raw materials from agriculture, horticulture, forestry,
fisheries and aquaculture.

4. End use and products.
Implementation of the programme is carried out by shared cost research and

development and demonstration projects, concerted actions and accompanying
measures such as training grants and studies.

During the lifetime of the programme, three calls for proposals were published,
details of which are shown in table I.






TABLE I: AIR PROGRAMME HISTORY

Info. to Participants and
Start Contract Negotiations

May-Dec. 1992

April-July 1993

TIMETABLE

AIR 1 AIR 2 AIR 3
Published in Official Journal 10/10/1991 30/10/1992 15/9/1993
Reference of Official Journal C264 p.9 C165 p.24 C251 p.17
Deadline 31/1/1992 30/10/1992 14/1/1994
Expert Evaluation 17-28/2/92 23/11-11/12/1992 | 7-18/2/1994
RECO* Opinion 29-30/4/1992 25-26/2/1993 8/4/1994
Commission Approval May 1992 March 1993 June 1994

June-Dec. 1994

PROPOSAL SELECTION

AIR 1 AIR 2 AIR 3
Proposals received 762 1.014 680
Proposals selected 103 203 124
Rate of selection (%) 14% 20% 18%
Number of experts invited 187 240 183

* RECO refers to the regulatory committee for the AIR programme, which is made up of delegates
from the Member States. AIRI/AIR2/AIR3 refers to the respective calls of the programme.




This publication focuses on food projects funded in the AIR Programme and are
managed by the Agro-Industrial Research Division of the Directorate General for
Science, Research and Development (DG XII-E-2).

Food research was concentrated in Areas 3 and 4 of the programme and focused
on the following scientific areas:

AREA HOI: FOOD PROCESSING

Food safety

Food quality

Nutritional wholesomeness of food product
Environmental impact of food processing
Packaging, distribution and preservation

AREA IV: END USE AND PRODUCTS

Food quality and consumer aspects
Consumer safety

Interaction between diet and health
Acceptability of food

Speciality or functional foods
Understanding of food properties
Pre-normative research

In the food sector, a total of 72 projects (19 concerted actions, 53 shared cost
actions) have been selected and funded following evaluation. These 72 projects are
described in this book and comprise a total involvement of 606 participants, a total
cost of 91 MECU with an EC contrlbutlon of 59 MECU which corresponds to 15%
of the total AIR budget.

The breakdown of the total spending between the different types of organizations
is as follows:

® Large companies 6%
® Small- and medium-sized companies 5%
@ Private research institutes 11%
@ Public research institutes 41%
® Mixed research institutes* 5%
® Universities . 32%

Institutes for which the resources come equally from government or private fundings.

The projects described in this book are broken into clusters as follows:

FOOD TECHNOLOGIES

FOOD SAFETY

DAIRY TECHNOLOGIES

NUTRITION

FRUIT AND VEGETABLE TECHNOLOGIES
MEAT TECHNOLOGIES

SOCIO-ECONOMIC AND CONSUMER ASPECTS
FOOD PACKAGING

INPUTS FOR FOOD CROPS

— 10 —



Many of the projects have built on work carried out in the FLAIR programme
(1988-1993) and, in particular, several FLAIR concerted actions have resulted in
new AIR shared cost projects.

In the AIR programme, a noticeable trend has been the growth of the Food Nutri-
tion and Food Technologies Areas. These areas have further evolved in the Fourth
Framework FAIR Programme.

The FLAIR-FLOW dissemination action, which commenced in FLAIR has been
continued in the AIR programme (contract N° AIR2-CT92-0954) and is very effec-
tively disseminating information from the AIR food projects monthly in 17 coun-
tries via the FLAIR-FLOW National Networks. This concerted action is jointly
funded by the AIR and VALUE programmes.

Further information on projects can be obtained from the FLAIR-FLOW National
Network leaders or from the projects’ coordinators.

The budget for the AIR programme has now been totally allocated and all projects
are currently underway.

A new programme, Agriculture and Fisheries (including agro-industry, food-
technologies, forestry, aquaculture and rural development) was adopted by the
European Council on 23 November 1994. This programme — FAIR — forms part
of the Fourth Framework Programme and will run until 1998 and will consolidate
the experience and results gained in the AIR Programme and will strenghten
European research in the food area, thereby increasing the competitiveness of the
European food industry and benefiting consumer well- being. An Information
Package on this programme is available from the Commission services.

For each of the projects described in this book, the following information is
provided:

® Title, EC reference number, type of project, funding, duration, Commission
scientific officer responsible for the project

® Objectives

e Contact details of coordinator and of participants (in the use of shared cost pro-
jects) ‘

We hope that this book will provide a useful service to those who are interested
in the food sector and will serve as a comprehensive guide to on-going EC funded
food research.

— 11 —
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ProJECT

Test methods development for the practical assessment of food processing equi-
pment cleanability

OBJECTIVES

The fundamental need for the hygienic design of food processing equipment has
been recognized in Europe by the inclusion of hygiene requirements in the
Machinery Safety Directive (89/392/EEC), which are currently being developed
into standards by CEN/TC 153, and the formation of a private group, the
European Hygienic Equipment Design Group (EHEDG), to provide hygienic
design guidelines based on scientific assessment. To implement the desired
hygienic design requirements, this targeted, prenormative project will develop test
methods to assess equipment cleanability.

Microbiological and non-microbiological techniques are required for small and
large, open and closed processing equipment, whilst in addition, non-microbiologi-
cal methods are needed for processing lines. This will necessitate an integrated,
multi-disciplinary research approach. Initial tasks will select a range of test surface
materials and equipment types, develop microbial and organic soiling techniques
and produce cleaning procedures. Techniques and procedures shown to be the
most acceptable will be standardized and implemented by all participants for
cleanability test methods development. A range of test methods to assess soils
retained after cleaning will be examined, including ultrasonics, ATP, image
analysis, UV light, vibrational analysis, elipsometry, direct epifluorescent
microscopy and a EHEDG test method for small closed equipment. After a
development period, their efficiency and repeatability will be examined. Tests will
then be further developed, will undergo reproducibility trials or be rejected.
Satisfactory test methods will be submitted to CEN/TC 153 for development into
standards. The kinetics of the removal mechanisms of the selected test soils by the
selected test cleaning procedures will be modelled. This will allow extrapolation
from test to in-use conditions and thus enhance the interpretation of test results.

The principles established for the hygienic design of food equipment and hence
the test methodology required for their development, are also valid in any other
market sector in which the retention of product or microorganisms after cleaning
would be detrimental to the quality or safety of the product, e.g., pharmaceuticals,
cosmetics.
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ProJecT

High hydrostatic pressure treatment; its impact on spoilage organisms, biopolymer
activity functionality and nutrient composition of food systems

OBJECTIVES

The proposal presented aims towards providing a sound scientific basis for the
improvement of the safety, intrinsic quality and functionality of foodstuffs via high
pressure treatment. It also attempts to extend current high pressure knowledge to
the development of novel non-thermal product friendly food preservation methods.

High pressure application to foods and food components has the potential to inac-
tivate micro- organisms and enzymes, to affect functional properties of foodstuffs
and to maintain or even improve the nutritional quality of agricultural products.
Major advantages of high pressure treatment are independence of size and
geometry of the materials treated, its effectiveness at moderate temperatures, its
ability to maintain important quality characteristics of raw materials such as natural
flavours and to possibly aid the removal of unwanted substances. Consequently
high pressure could be a valuable alternative to other food preservation procedures
such as chemical preservation, thermal treatment or irradiation.

Although general knowledge on inactivation of microorganisms exists, basic infor-
mation on inactivation kinetics and effects of environmental conditions on
microorganisms are still lacking. Information is also lacking as to the correlation
between macroscopic appearance, microscopic structure and molecular conforma-
tion of major food constituents. The proposal intends to overcome some of these
knowledge deficiencies and will concentrate on food safety aspects, on food quality
and functionality issues and on nutritional wholesomeness considerations of high
pressure applications as well as on process development concepts.

Twelve partners from six European nations have joined forces specifically to
ensure the successful and effective collection of scientific information and transfer
of knowledge necessary for the understanding and implementation of high
pressure application. Six partners will provide data of fundamental work on
pressure effects on microbial systems and four partners will concentrate their
efforts on the structure-function relationship of pressure treated food constituents.
Four partners will examine pressure effects on the nutritional quality of foods and
four partners will collaborate on the important aspects of high pressure process
development, design and control.
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Contract n° AIRI.CT92.0372

Shared cost project
Total cost: 1.446.100 ECU
EC contribution: 810.550 ECU
Starting date: 01.01.1993
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Research Association
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Project

QUERCUS — Qualitative experiments to determine the components responsible
and eliminate the causes of undesirable sensory characteristics in drinks stoppered
with cork

OBJECTIVES

The overall aim of this project is the setting up of technical structures which will
improve the forestry production of cork, its industrial manufacture into stoppers
and its subsequent usage. This will be carried out in four stages:

1.

Analytical Phase — identification of those agents responsible for off-flavours in
drinks due to contact with cork stoppers;

. Industrial Phase — using the results from the analytical phase, the source of the

identified agents will be determined;

. Develop and Test Control Measures — appropriate control measures will be

developed and tested to prevent the formation of cork taint;

. Produce Standard Measures — set up at European level a techno-sanitary dis-

cipline for cork stoppers/wine extending from the production of cork in the
forest to the manufacture of stoppers, the production of wine (vine and cellars)
and the conditioning of all drinks stoppered with cork.

Objectives of this proposal are:

to improve consumer benefits by reducing the occurrence of off-flavours in
wine, spirits and other drinks stoppered by cork. This will be derived from an
understanding of the off-flavour components and the mechanisms of their for-
mation.

to ensure the viability of cork forestation in Europe, optimizing the quality and
suitability of cork closures for drinks.
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Shared cost project
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Total cost: 1.844.425 ECU
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Duration: 42 months

EC Scientific Officer:
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Dr. Antonio MARTINEZ LOPEZ
CSIC
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ProjecT

The development of new time-temperature-integrators (product history indicators)
for the quantification of thermal processes in terms of food safety and quality

OBJECTIVES

The further development of new technologies in thermal processing of foods is
limited by the applicability of currently used process evaluation methodologies.
Therefore the mission of the project is to develop new innovative tools (Time Tem-
perature Integrators: TTIs) to quantify the quality and safety impact of thermal
processes on foods. Both single-component and multi-component indicators are
targeted.

The research will consist of three major tasks:

1. Theoretical modelling of responses of TTIs under typical time-temperature
history curves found in thermal processes and the experimental design of ther-
mal inactivation kinetic experiments. This task generates the theoretical back-
ground for all other tasks and methodologies for data analysis.

2. Development of the TTIs and kinetic studies with three subtasks:

a) a)microbial systems — a system based on mould spores immobilized in gel
beads for use in pasteurization processes and a new system based on bac-
terial spores for use in sterilization of viscous particulate foods will be
developed;

b) protein-based systems — TTIs will be based on the inactivation of ther-
mostable enzymes and the loss of antigenicity of proteins detected by
antibodies in simple ELISAs;

¢) chemical TTIs — both colour markers (chlorophyll and anthocyanins) as well
as sugar hydrolysis will be evaluated.

The completion of these tasks will lead to a set of new potential TTIs.

3. The third major task is the evaluation of the performance and the reliability of
selected TTIs under semi-industrial thermal processing conditions in a number
of pilot-plant simulators. Both conventional technologies for in-pack thermal
processing and continuous processing as well as new technologies (ohmic heat-
ing and microwave heating) will be considered. Where possible, a comparison
with the commonly used physical-mathematical method will be made.

The expected results from the project are:

1. Criteria and methodologies to evaluate the usefulness of TTIs.

2. New TTIs to evaluate the impact of thermal processes in terms of safety and
quality.

This will enhance the introduction of new processing technologies where existing

approaches are not applicable. Results will not only be useful to the food industry

but also valuable to the pharmaceutical and chemical industries where the same
problems with the same solution exist.

— 133 —









Contract n° AIR2.CT94.1017
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Tel n°: +351-2-558.00.11

Fax n® +351-2-59.03.51
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ProjJECT

A new approach to heat distribution and heat penetration studies for thermal pro-
cessing of foods in modern batch-type overpressure rotary retorts

OBJECTIVES

The introduction of ‘good hygiene practices’ in thermal processing (sterilization,
pasteurization, ‘sous vide’) of foods involves the thorough application of HACCP
(Hazard Analysis of Critical Control Points) to identify the critical control points
and their control and monitoring requirements (at the level of the product and
processing equipment). Heat distribution and heat penetration evaluations are the
solution to this problem. Such an approach has been described and documented
for steam retorts but even for these classical systems no consensus exists on how
to perform such measurements. Specific problems arise for batch-type over-
pressure rotary retorts (both at the level of process design and that of evaluation
of process deviations) and a total absence of technical and scientific information
is observed. It is the mission of this project to solve this problem.

To realize the objectives of the project the following tasks will be carried out:

1. Experimental design, development of data analysis procedures and modelling
aspects (creating the theoretical backbone of the project).

2. The actual heat distribution and heat penetration studies under normal process-
ing conditions and subsequent data analysis (including the study of all relevant
variables with impact on product safety).

3. Heat distribution and heat penetration studies under conditions of process
deviations (in terms of temperature and/or pressure) and corresponding data
analysis.

4. The global analysis of these data in terms of modus operandi for carrying out
heat distribution and heat penetration tests and of operating guidelines and
guidelines with corrective actions to be taken under conditions of process devia-
tions. Studies will be performed on small-scale pilot simulators, large-scale
simulators and real production scale retorts so that results have direct relevance
to the industry. .

The expected result of this project is a fundamentally based set of guidelines on
how to perform heat distribution and heat penetration evaluations. These
guidelines will clearly present answers to questions such as how many temperature
sensor locations needed, statistical aspects of data analysis, etc. In addition, the
results will give rise to operating guidelines and guidelines for corrective actions
under conditions of process deviations.
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AIR2.CT93.1039
Concerted Action

Contract n°

Total cost: 595.274 ECU
EC contribution: 595.274 ECU
Starting date: 01.11.1993
Duration: 48 months

EC Scientific Officer:
Xabier GOENAGA
Fax n° +32-2-296.43.22

COORDINATOR:
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BRF International

The Brewing Research Foundation
Lyttel Hall, Cooper’s Hill Road
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GB — SURREY RH1 4HY

Tel n°: +44-737-82.22.72

Fax n®: +44-737-82.27.47

For details of the Consortium, please contact the Coordinator directly
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ProjJecT

Brewing technology and engineering — Manuals of best practice in relation to
product quality and safety, improved process efficiency and reduced environmental
impact

OBJECTIVES
The proposed project concerns three primary objectives:

1. The characterization of new (and new to the industry) systems to enhance pro-
cess efficiency with reduced environmental impact by which both present and
new products can be produced without any doubt as regards quality and safety.

2. The assessment of existing processes and machinery in order to arrive at
weighted possibilities which provide process engineers with detailed perfor-
mance and design information for industrial use, i.e., the dissemination of best
performance, practice and standards.

3. The evaluation of existing systems for maintaining the quality and safety of
products in malting, brewing and packaging.
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Shared cost project
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Total cost: 2.826.095 ECU
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Starting date: 01.10.1993
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EC Scientific Officer:
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Fax n® +32-2-296.43.22

COORDINATOR:

Dr. Mark GRAVES

Intelligent Manufacturing Systems
Ltd (IMS)
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Coleshill
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Tel n°: +44-167-54.66.111

Fax n® +44-167-54.67.111
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Project

Automated 3D X-ray inspection system for on-line foreign body detection in food
products

OBJECTIVES

The safety and quality of food products have become of paramount importance.
The consumer is demanding a better quality of food and new legislation on food
safety is ensuring this. The detection of foreign bodies such as metal, glass, stones,
plastics, rubbers, insects and wood in fresh, processed and canned food products,
and bone fragments in fish, meat and poultry is far from being reliable on
automated lines.

X-ray analysis is the only inspection method capable of detecting a range of foreign
body types in different products and of operating at high production rates. A small
number of commercial 3D X-ray inspection systems have become available.
However, these systems do not meet the increasingly stringent requirements.

The primary aim of this project is to develop a fully automated 3D X-ray inspec-
tion system capable of foreign body detection. The system would operate at current
production line rates and would detect a wide range of foreign body types across
a variety of food product lines. A 3D X-ray image capture capability based on
orthogonal views will enable large products to be inspected at the end of the line,
thus minimizing the risk of post-inspection contamination. Such a system would
benefit both high volume manufacturers and the many SMEs in this area.

This proposal brings together six organizations, including a University Research
Group and two SMEs with the complementary technical skills to undertake the
basic and applied research required. The project involves the development and
integration of several generic technologies which will lay the basis for an innovative
3D inspection system.
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Fax n° +44-386-84.13.06
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Tel n° +39-521-26.36.85

Fax n° +39-521-27.18.95
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SIK — The Swedish Institute for Food

Research
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Tel n° +46-31-35.56.00
Fax n°: +46-31-83.37.82
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ProjJECT

Microwave sterilization — Process validation, nutritional wholesomeness, product
quality and the consumer interaction

OBJECTIVES

This project addresses the key area of process validation for microwave steriliza-
tion, a major barrier to the widespread application of this technology to in-con-
tainer processing of foods. Benefits of microwave cooking procedures have been
shown in terms of increased nutrient retention and it is not unreasonable to
postulate that such benefits will also be seen in microwave sterilization. This pro-
ject involves the application of microbiological and chemical indicators to the
validation of microwave sterilization processes and the verification of mathematical
simulations.

To validate these techniques it is necessary to develop laboratory scale dedicated
equipment, an important part of this programme. Factors concerning product,
composition, layout, packaging material, etc., will be investigated to determine the
influence of each on the efficacy of the sterilization process and to confirm the
benefits of microwave sterilized food products as opposed to those sterilized by
conventional methods. Effective simulation requires good quality input data; for
microwave processing this means dielectric properties of the food concerned. One
of the partners in this consortium will develop methodologies for the measurement
of dielectric behaviour of foods up to a maximum processing temperature of 140
C. This is a novel part of the programme since existing literature generally refers
to lower temperatures.

One area of research associated with this project is to compare the sensory and
nutritional quality of a number of products when sterilized by both microwave and
conventional means. Sensory analysis will be by trained panels and a limited num-
ber of consumer acceptability trials. Nutritional quality will be evaluated using
demonstrator products ‘fortified’ with a suitable thermal marker.

Having proven the laboratory process determination and simulation techniques it
will be necessary to demonstrate the use of such methods for the validation of
commercial processes. This will be done via links with industrial food manufac-
turers.
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Contract n°
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EC Scientific Officer:
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Dr. Michéle LEES
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Tel n°: +33-40-94.29.16

Fax n® +33-40-59.52.79
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ProjECT
F.A.LLM. — Food Authenticity Issues and Methodologies

OBJECTIVES:

The proposed Concerted Action aims to bring together scientists from the food
industry, research institutes and universities within the European Union in order
to coordinate research activities related to food authenticity.

Arising from this coordination, an inventory of those authenticity problems of
greatest industrial importance in the EU will be produced. Those analytical techni-
ques (either singly or in combination) which show greatest promise for addressing
these issues will be identified and investigated.

Those which show most potential may act as the basis for new and rapid authen-
ticity testing procedures.
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