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DREAM is a 7FP European large collaborative project which started in May 2009. This 4 years project aims to
support the consumer demand for safety and high quality food by developing modeling approaches consistent with
food engineering specificities. The realistic, physical and mathematical, food models produced will be used by food
research and industry to optimize processing and formulation, to assess risk-benefit, to improve nutritional quality
in relation to the end-product food structure, to integrate scientific knowledge and industrial know-how.

From Model Foods to Food Models
Generic Model Foods (GMFs)
Are realistic foods in which several chemical and physical
parameters can be varied.
Basic Knowledge Models (BKMs)
Are elementary food models, describing specific aspects of
GMFs through heuristic or mathematical approaches.
Integrated Knowledge Models (IKMs)
Are dynamic networks - software systems – integrating the
operating rules of BKMs, technical expert knowledge, food
properties and food processing data from the GMFs.

The consortium is composed of 18 project partners
coming from nine EU countries and including two R&D large
companies, five R&D services, knowledge transfer and
training organizations, research institutes, universities.

DREAM project´s R&D concept

To address the broadest possible range of food products
and take into account their high variability, the project
covers four groups (fruit & vegetable, meat, dairy, and
bakery products) which are classified respectively depending on their generic structure:
1. Filled cellular solid,
2. Proteinous cellular network,
3. Combined gelled/dispersed/aerated systems,
4. Open solid foam.
Within these groups, the most relevant types of food
products have been chosen using criteria encompassing
structural characteristics, industrial needs, and societal
demands.
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Some DREAM key results
This newsletter highlights some progress made during the first 3 years. They are presented within three themes:
food models development, model foods design, applicability of food models and model foods.

Food Models Development Model Foods Design
Prediction
DREAM partners, working on mathematical knowledge
integration for food models numeric simulation, have so
far developed several food numerical models integrating applied mathematical tools, expert knowledge and
computing.
A mathematical model to predict the retention of
phytochemicals during processing of vegetables have
been developed and applied to estimate the content of
glucosinolates in brassica after thermal treatment.
This model includes sensory qualities predictions and can
help optimizing the health benefits of vegetable products
for consumers.

To mimic food structure complexity and to assess the
impact of change in composition or processing
conditions on safety and nutritional properties, DREAM
scientists have developed generic but realistic enough
model foods. Protocols to realize these models have
been standardized and cross-validated to be shared
among laboratories. Their practicability for the industry
has been tested and guidelines for the use of the models
are in progress and will be delivered during this last year.
Original tools to characterize the food structure at different scales have also been developed.

Innovation in the cheese sector

Publication: Modelling the fate of glucosinolates
during thermal processing of Brassica Vegetables, Irmela
Sarvan, Ruud Verkerk, Matthijs Dekker, LWT - Food
Science and Technology 49 (2012) 178-183.
Contact: Dekker Matthijs (Matthijs.Dekker@wur.nl),
Wageningen University, Department of Agrotechnology
& Food Sciences , Product Design & Quality Management
Group, PO Box 8129, Bomenweg 2, 6700 EV
Wageningen, Netherlands.

Simulation
To predict the final macroscopic consistency of a dairy
dessert depending on the formulation and processing
conditions deterministic and stochastic numerical models have been developed. These models allow to simulate
the colonization of the lipid droplet interfaces by proteins
and to link the number of bridges connecting droplets
with the macroscopic consistency of the milk gel formed.

Experimental cheese making in Actilait, Rennes. Photo: JR Kerjean

Publication: Toward an integrated modeling of the
dairy product transformations, a review of the existing
mathematical models - J. Foucquier , E. Chantoiseau
, S. Le Feunteun, D. Flick, S. Gaucel, N. Perrot, Food
Hydrocolloids 27 (2012) 1-13.
Contact: Nathalie Perrot (nperrot@grignon.inra.fr),
INRA UMR782 Génie et Microbiologie des Procédés
Alimentaires, 78850 Thiverval-Grignon, France

It is necessary to improve the rigour and relevance of
cheese experiment methodology to answer to the
remark of cheese technologists which have been
collected in a DREAM questionnaire.
Researchers in cheese technology and cheese makers
worry about the quality of the results obtained in cheese
experiments. Some examples of the problems that could
be examined are:
- the lack of sufficient details in the cheese
making process.
- the lack of explanation of the influence of control
parameters.
- the improvement of the reproducibility on cheese
models experiments.
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All these defects in cheese experiments drive the cheese
makers and the researchers to re-design the
methodology of cheese experiments and create generic
cheese models which could act as a reference for
further experiments.
Results: Actilait described, improved and tested
in detail two generic model cheeses: a soft cheese
model (Brie-type) and a hard cheese model
(Swiss-Type cheese). The technology is realistic, i.e.
similar to the parameters which are now used by
commercial plants. The technology used model
can also be shared between different laboratories.
The
cheese
technology
is
described
very
precisely
(draining,
acidification,
strains
of
acidification and ripening starters) and the key
parameters (state variables as moisture in defatted cheese,
calcium on solids, pH before cheese ripening) are given
in details allowing to really compare cheeses. The control
and trial cheeses must have at least the same moisture
and fat content. The reproducibility of key parameters
is 1.5% (standard deviation of reproducibility/mean %).
This very good reproducibility is at least 2 times
lower than for classical experimental platforms.
This
good
reproducibility
of
Actilait
cheese
models
allows
the
number
of
replications
necessary to prove a given difference to be lowered.
This excellent reproducibility was obtained by standardisation of the main milk compounds used in cheese technology:
fat, casein, denaturated whey proteins, calcium, lactose.
The main trials were achieved with the collaboration of
the UMR STLO Inra-Agrocampus Dairy Platform (Rennes,
France).

Experimental cheese making in Actilait, Rennes. Photo: JR Kerjean

Perspectives and impact: The Actilait results will be
shared in meetings with researchers responsible for
cheese experiments in cheese companies and in the
main dairy research laboratories. These results will be
presented for publication in the main dairy research
journals.
Partnership: Timothy P. Guinee: Moorepark Food
Research Centre Teagasc,Fermoy, Co. Cork, Ireland.
Alan Mackie: Institute of Food Research, Norwich
Research Park, Norwich, Norfolk, NR4 7UA UK.
Jean-Michel Soulié: Soredab La Tremblaye 78125 La
Boissière Ecole France.
Andras Sebök: Campden BRI Magyarország Nonprofit
Kft. 1096 Budapest, Haller utca 2. Hungary.
Contacts: Jean-René Kerjean (jr.kerjean@actilait.com),
Actilait BP50915 35009 Rennes, France.

Bread: a model of open solid foam
proofing time (≥ 50 min) in order to reach larger porosity values; consequently, we expected to evidence the
phenomena involved when bubbles were connecting. In
this purpose, dough with different com¬positions and
liquid contents were mixed and followed during proofing
by XRT at a resolution of 5 μm.

Context: Proofing is essential for many cereal products
manufacturing because their cellular structure is built
during this processing step. So, the aim of this study
was to describe more precisely the phenomena involved
in the growth of bubbles in dough during fermentation,
by providing accurate data on the evolution of its cellular structure. We have focused on the larger values of

Results: Cellular structure of bread dough was
determined by Computed X-ray microtomography. The
kinetics of porosity and connectivity had sigmoid shapes
with 0.7 and 1 as asymptotic value, respectively. For an
average formula, mean cell width grew from 410 μm to
675 μm and the mean cell walls thickness grew from
200 μm to 230 μm. At the end of proofing, most bubbles
were interconnected, i.e. they were separated by films
of thickness lower than 5 μm. The changes of structure
with composition are mainly due to the coalescence of
bubbles in the starch gluten matrix but are limited by
liquid films, the occurrence of which depend mainly on
the volumic liquid fraction.
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sidered as a three phases co-continuous medium: gas /
liquid / viscoelastic matrix. They explain the role of cellular structure in the stability of bread dough, the more
homogeneous, the most stable. In turn, the composition and mixing conditions of wheat flour based products
can be optimized to reach a target cellular structure, and
thus, bread crumb and mixing conditions of wheat flour
based products can be optimized to reach a target cellular structure, and thus, bread crumb.
Publication: A. Turbin-Orger, E. Boller, L. Chaunier, H.
Chiron, G. Della Valle, A-L. Réguerre. Kinetics of bubbles
growth in wheat flour dough during proofing studied by
computed X-ray micro-tomography. J. Cereal Sci., 56
(2012) 676- 683
Partnership: CNRS-SIMAP, ESRF-Grenoble

Perspectives and impact: These results suggested
that, at the end of proofing, the dough could be con-

Contact: Guy Della Valle, dellaval@nantes.inra.fr
INRA-BIA, Rue de la Géraudière 44316 Nantes cedex
3 – France.

Applicability of food models and model foods
Evaluation of microbial shelf-life
dessert/Clostridium sporogenes, Lactobacillus paracasei,
Listeria monocytogenes, Staphylococcus aureus; -bread/
Bacillus amyloliquefaciens. The impact of process conditions is further studied for resistant microorganisms such
as Bacillus spp. Byssochlamys spp. In addition, the fate
of mycotoxins is currently investigated in tomato purée,
bread and dairy dessert models.
Mathematical models are available to predict microbial
behaviour in foods taking into account the impact of environmental conditions for a given microorganism/food.
To evaluate microbial shelf-life of the different food models developed, artificial inoculations were performed for
various challenge test conditions, i.e. -tomato purée/Alternaria spp., Lactobacillus paracasei, -cabbage/Bacillus
licheniformis, Listeria monocytogenes; -pork meat/Pseudomonas fluorescens, Listeria monocytogenes; -dairy

Contact: Paola Lavermicocca, paola.lavermicocca@ispa.
cnr.it , Institute of Sciences of Food Production, National
Research Council, Via Amendola 122/O, 70126 Bari, Italy
Publication: Diversity of spore-forming bacteria and
identification of Bacillus amyloliquefaciens as a species
frequently associated with the ropy spoilage of bread, F.
Valerio, P. De Bellis, M. Di Biase, S.L. Lonigro, B. Giussani, A. Visconti, P. Lavermicocca, A. Sisto, International
Journal of Food Microbiology 156 (2012) 278–285

Technology transfer
The food models (brassica model, tomato/lycopene
model, standardized meat samples protocol, cooking
yield meat model, dairy dessert model, soft cheese
model, bread model, biscuit model) and their protocols
have been tested for fitness for the purpose and
applicability in the industry.
The practical validation process is nearly finished for
all the models. A practical guideline on the use of the
models is under development now. The concept and the
structure of the guideline has already been defined, now
the writing and editing work is in progress.

Contact: András Sebők, a.sebok@campdenkht.com,
Campden BRI Magyarország Nonprofit Kft., Haller utca
2, 1096 Budapest, Hungary.
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Overview of the DREAM project dissemination activities
(From May 2009 until October 2012)

The DREAM project and events:
7%

20%

We have been in...

Congress, Conference,
Symposium, Forum1
Workshop2

73%

Degree thesis

The type of events at which the DREAM project was presented
are:
Congresses,
Conferences,
Symposiums
and Forums (73%), Workshops (20%) and Degree
theses (7%).
Congresses, Conferences, Symposiums and Forums:

1

7%

93%

At 7% of attended events (congress, conferences,
symposium and forums) organized a DREAM session. At
93% the researchers had an individual contributions presenting their R&D work.
Workshops:

2

40%

60%

40% of attended workshops were organized by DREAM
project. These workshops were manly dedicated to present
semi-results from project to scientific and professional audience taking into account young professionals as well.

The DREAM project attended events in 26 countries:
Belgium , Brazil, Bulgaria, Canada, Croatia, Czech
Republic, Denmark, Finland, France, Germany, Greece, Hungary,
Ireland, Italy, Netherlands, Poland, Portugal, Serbia,
Slovak Republic, Slovenia, Spain, Sweden, Switzerland, Turkey,
United Kingdom, and USA.

We hope you find the information contained within this newsletter useful and we encourage you to visit the DREAM
website in order to obtain more information: http://dream.aaeuropae.org

IMPORTANT DATES
Abstract submission:................................................OPEN until25 th March
Announcement of accepted abstracts: ...................................22 nd April
Early registration: .....................................................................until 2 nd May
Standard registration: ...............................from 3 rd May until 3 rd June

2013
2013
2013
2013

HOW TO REGISTER?
To r e gis ter fo r the co n fer e n ce yo u m u st fill in t h e o nl i ne
regi s tration fo rm avai lab l e o n t h e co n fe r e n ce we bsit e .
http://dream.aaeuropae.org/conference

TOPICS
- Food process – structure relationships
- Food structure – function relationships
- Food modelling
- How to promote the use of models? & Multi-criteria modelling
approaches for sustainability (Round table discussion) .
WHO SHOULD ATTEND
Academics, researchers, food industry experts and students
interested in food structure & function relationships, and food
modeling.

For more information about the conference visit: http://dream.aaeuropae.org/conference

