- (]
< Rncates;

UNIUNEA EUROPEANA Instrumente Structurale
2014-2020

METRO @BFO0D- R

Proiect cofinantat din Fondul European de Dezvoltare Regionala prin Programul Operational Competitivitate 2014-2020

UNIVERSITAS

A &~
OncoGen' <

IN.C.D.T.I.M.




METROFOOD-RO network under the
European METROFOOD-RI Infrastructure

METROEDFO (]

INFRASTRUCTURE FOR PROMOTING
METROLOGY IN FOOD AND NUTRITION

Dr. Eng. Gabriel MUSTATEA
National R&D Institute for Food Bioresources — IBA Bucharest

gabi.mustatea@bioresurse.ro



mailto:gabi.mustatea@bioresurse.ro

What is METROFOOD ?

METROFOOD-RI - Infrastructure for promoting Metrology in Food and Nutrition is a new distributed
Research Infrastructure aimed to promote scientific excellence in the field of food quality and safety.

It provides high-quality metrology services in food
and nutrition, comprising an important cross-section
of highly interdisciplinary and interconnected fields
throughout the food value chain, including agrifood,
sustainable development, food safety, quality,
traceability and authenticity, environmental safety,
and human health.
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https://www.metrofood.eu/about-us/mission.html
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METROFOOD Roadmap

“Emerging”
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ENEN

Italian National Agency for New Technologies,

Energy and Sustainable Economic Development
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METROFOOD-PP Consortium

48 partners (20 beneficiaries + 28 associated partners) from 18 countries (15 EU + 5 associated)
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ltaly-1T (1 +11)

Belgium - BE (1)
Switzerland - CH (1)

Czech Republic - CZ (2 + 1)

Germany - DE (1)
Spain-ES (1+1)
Finland - F1 (1)
France - FR (1 + 2)

Greece -GR (1 +5)
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Hungary - HU (1)
Moldova - MD (1)
Macedonia - MK (1 +1)
Netherlands - NL (2)
Norway - NO (1)
Portugal - PT(1 + 2)
Romania - RO (1)
Slovenia-SI (1 +5)

Turkey -TR (1)
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Plants and Labs for Reference
Material (RM) development

METROFOOD-RI research topics

Analytical laboratories

« Food metrology

« Matrix RM (e.g.. food of animal/
plant origin, addifives & supple-
ments, food packaging &
contact materials,
environmental matrices

« RM for ([emerging) ontaminants
& microorganisms

« Cerfified RM (CRM)

{primary standards e.g. for food
& environmental analyses)

« Secondary RM (process inter-
mediate RM, laboratory working
standards for routine use)

« Customized (cerfified) RM

« Development of innovative
& advanced RM
(e.g., double-phase RM, nanc-

particle analysis)

« Multipurpose biclogical RM
(e.g.. for andlysis of both

inorganic & organic consfituents
in food)

* Community-driven RM
(e-g.. quality cenirol materials,
quality assuarance/interlabora-
tory testing material)

[~ Authenficil

- Food integrity.
sub-topic authenficity

- Targeted/non-targeted
melabolomics

= Whole genome sequencing

- Chemical changes in food during
processing/storage

[~ Nufrients:
» Essential macronutrients
- Essential micronutrients
- Food reformulation (e.g. frans fat
elimination, sugar/salt subsiitutes)

- Microbial satety:

« Natural foxins (e.g., mycotoxins,
plant toxins)

+ Microbsial safety (foodbome patho-
gens; e.g. Listeria spp.,
Salmonella spp.)

- Plant antimicrobial compounds
(e.g.. for food preservation)

[~ Contaminants:

- (Emerging) contaminants {incl.
virucides/pesticides, microbial
degradation products, veterinary
drug residues)

* Environmental contaminants in
food [e.g., frace elements,
organic pollutants)

- Processing contaminants
(e.g.. lubricants)

* Micro-/nanoplastics in food

Advanced food analysis:

- Handheld devices/Smariphone
based diagnostics

- Food biomarkers

* Foodomics

* Odorant & tastants

* Health-beneficial components:
anti-diabetic, anfi-obese, anti-
hypertensic, anfi-inflammatory,
immunomodulators

- Anficancerogens and
cancerogens in foods

» Lifespan extending compounds

» Bioactivity screening

L Agricultural innovations:
* Novel “agrochemicals":
soil additives, nanofertiizers,
nancpesticides. macrobidls,

- Genetically modified organisms/
foods fincl. genome edifing and
synthetic biology)

NN

Facilities for food processing
and storage

Experimental fields/farms
& food production

- Innovative/mild processing:
Radio Frequency Electric
Field (RFEF), Ohmic Heating,
Infrared Heating,

High Pressure Processing,
Pulsed Electric Field
- Ulira-processed/

Novel food ms:

A) Alternative/urban agriculture:

* Heat/draught resistant crops

* Digital agriculture: improved
agricultural productivity,
less “agrochemicals”, organic highly-refined foods
farming/low-input agricuttural « Food physics and fexture
systems * 3D-printing of food

« Urban agriculture/Vertical farming * Smart preservation

* Electroculture: * Novel additives to foods,

* Fighting livestock pathogens and nano-technology
antimicrobial resistance « Smart packaging:

« Biofortification (.a. additives of biodegradable coatings,
maritime origin} nanocomposites,

« Bio-inspired manufacturing microorganism coatings

* Fostering food diversity * Reducing losses of raw material,

* Bioprospecting ethnofood food residues and by-products
of food production (upeyeling)

« Circular biseconomy
{incl. reinfroduction of food
residues)

B) Alternative protein sources:

= Arfificial protein sources

« Alternative protein sources
(e.g.. bacteria, yeast)

= Insec

= Sea weed

Nutrition & human health

'C) Tizsve culture for food:

* Cellular agriculture: fungj, yeast,
EereEie; Eeees « Personalized/precision nutrition

« Molecular printing e & portable devices

« Dietary supplements
(e.g.. probiofics)

+ In-vifro cytotoxicity assessment
of natural/artificial compounds

« Microbiome

« Adhesion properties of food-
associated microorganisms

+ Gut health

+ Food infolerance and metabolic
disorders

« Nurigenefics

« Food allergens

H2020 METROFOQOD-PP Consortium (2022). Research and Innovation Agenda of METROFOOD-RI -

Communication,

stakeholder engagement

& public relations

Producer-consumer interface &
behaviour, communication

+ Training

- Primary producers” access to
knowledge

= Improving consumer i ion
{on food qudlity attributes,
food safety and health benefits)

* Consumer engagement in
product innovation and
development

- Traceability

- Food labelling

- Improving consumer education

- Diefary advances and novel
consumption atfitudes

= Farm to Fork virtual marketplace

- Regions and cities fo showcase
good practices

- Mulfi-actor dialogue and public-
private-people parinerships

- Increase public engagement

- Food safety risk communication

- Nutrition education programs

- Fostering food system transfor-
mation by collaborative networks

Electronic-RI

Electronic environment

- Open data & inferoperability

« Infegration of ICT applied fo
the agrifood: smart sensing,
Internet of Things (IoT).
blockehain and
distributed ledgers,

Artificial Infelligence (Al)

- Computational science &
consolidation of existing
databases fo support risk
assessment

- Smariphene applications
i.a. to empower consumers
to personalized and heaithier
nutrition) & Smartphone based
diagnosfics

Infrastructure for Promoting Metrology in Food and Nutrition.

(https://www.metrofood.eu/preparatory-phase/research-stratecic.html)
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METROFOOD-RI strategic research priorities

High priorities activities

‘METRO" side [l “FoOD"side [l ELECTRONICRi [ Frocucerionsumer
Interface

Open data &
interoperability

Food metrology

Improving consumer
Integration of ICT information by technology

Food integrity &

authenticity Circular bioeconomy applied to the agrifood

(Emerging) (i.e., loT, Al) Traceability/Transparency

contaminants : :
Computational science




METROFOOD-RI strategic research priorities

Medium priorities activities

Producer/Consumer
Interface

“METRO” side “FOOD” side ELECTRONIC RI

Improving consumer education
Micro and nano plastics
Fostering food system

Smartphone : _
transformation by networking

applications

Alternative protein
Food biomarkers sources

Training and education;

Foodomics Personalized/ technology transfer

precision nutrition
Nutrients / bioactives

in food Food allergens

Food safety risk communication

Food labelling

Natural toxins Dietary advances and novel

consumption attitudes




METROFOOD-RO in the context of METROFOOD-RI research priorities

High priorities activities

“METRO” side

Food metrology

Food integrity &
authenticity

(Emerging) contaminants



METROFOOD-RO in the context of METROFOOD-RI research priorities

High priorities activities

“FOOD” side

‘ Circular bioeconomy i "
A

LN.C.D.T.I.M.




METROFOOD-RO in the context of METROFOOD-RI research priorities

High priorities activities

12
) .
ELECTRONIC RI

Open data &
interoperability

applied to the agrifood

Integration of ICT ’
(i.e., loT, Al)

Computational science



METROFOOD-RO in the context of METROFOOD-RI research priorities

High priorities activities
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METROFOOD-RO in the context of METROFOOD-RI research priorities

Medium priorities activities

“METRO” side “FOOD” side [l ELECTRONIC RI S
Interface
e T

Micro and nano plastics

Alternative protein
Food biomarkers sources

Foodomics Personalized/
precision nutrition

Nutrients / bioactives
in food Food allergens

Natural toxins

Smartphone
applications

linproving consumer educatior

Fostering food system
transformation by networking

Training and education;
technology transfer

Food safety risk communication

Food labelling

Dietary advances and novel
consumption attitudes



Benefits of implementation of METROFOOD-RO

Establishing a sustainable consortium to provide high quality research services for food chain
actors. METROFOQOD-RO will act under METROFOQOD-RI umbrella, as an organized and
sustainable structure capable of providing cutting-edge research services

Better consolidation of scientific knowledge, promoting
cooperation and encouraging interaction between
different stakeholders, as well as creating a common
database of information and knowledge

Broad, multidisciplinary approach to
projects/services at national and
international programs

Implementation of common

coopraton steges n ordr o2t e oo oroducion by acur sboatoy
lojitegateliesoHesiad discoveries and tests - intervention on consumer
expertise for the benefit of ovation T

society
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https://agroserv.eu/ . Institute

AgroServ is a transdisciplinary project (2022-2027) funded by the European Union under
the Horizon Europe programme. |t aims to support the agroecology research
community through encouraging the cross-fertilisation of knowledge in a variety of fields:
agricultural sciences, natural sciences, biological sciences, ecology, forestry, fisheries,
agronomy, etc.



https://agroserv.eu/
https://research-and-innovation.ec.europa.eu/funding/funding-opportunities/funding-programmes-and-open-calls/horizon-europe_en

Collaboration
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@ NTNU

Norwegian University of
Science and Technology

https://www.project-provide.eu/

PROVIDE is funded by SUSFOOD2 - CORE ORGANIC (2020-2023). The aim is to promote
circularity in the agrifood systems, fostering the sustainability of production and consumption and
supporting the valorisation of otherwise wasted by-products, thus reducing food losses significantly.
This will be based on “green” innovation processes, which will use also material from organic
products and therefore the resulting new products can be marketed “organic’.
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https://foodsafety4.eu/

EU FOOD SAFETY

FORUM

Supporting the Fo detySytm
of the fut

28-29.11.2023

Brussels

Collaboration

Italian Natlonal Agency for New Technologies, m

Energy and Sustainable Economic Development

UNIVERSITY OF

w PREMOTEC SN oo

FoodSafety4EU is a collaborative action to support the European Commission (EC) in shaping the
Food Safety System of the future. During 3 years life (2021 — 2023), the project is delivering
solutions to support the EC in its endeavour in aligning research, policy and innovation with the
societal needs and perspectives and improving food safety across Europe.


https://foodsafety4.eu/
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Call: HORIZON-INFRA-2023-DEV-01
(Developing, consolidating and optimising the European research infrastructures

landscape, maintaining global leadership (2023))
Topic: HORIZON-INFRA-2023-DEV-01-05

Type of Action: HORIZON-CSA

Proposal number: 101131588
Proposal acronym: FHERITALE

Type of Model Grant Agreement: HORIZON Lump Sum Grant
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Analysis and Experimentation on Ecosystems

Collaboration

ENEN

Italian National Agency for New Technologies,
Energy and Sustainable Economic Development
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EUROPEAN COOPERATION
IN SCIENCE & TECHNOLOGY

Collaboration

EU4FoodAdd - European Network for Food Additive Analysis
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NTNU

Norwegian University of
Science and Technology

1JZRSM - Institute of Public Health
of Republic of North Macedonia
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https://www.iph.mk/en/
https://www.iph.mk/en/

European networks, initiatives, associations
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European networks, initiatives, associations

IMEKO FOODS CONFERENCE

('} INTERNATIONAL MEASUREMENT CONFEDERATION Jadslar
W TC 23 “Metrology in Foods and Nutrition”
a nses 25-27 October 2023

Maisons-Alfort / Paris, France

TC 23 “Metrology in Foods and Nutrition™

7™ IMEKO FOODS




INSTITUTUL NATIONAL DE CERCETARE DEZVOLTARE PENTRU BIORESURSE ALIMENTARE
IBA Bucuresti
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