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environment

Aims: improve the integrated food safety risk analysis framework in Europe to ESPONSE

JPROC |
| . meet future challenges arising from Green Deal policy driven transitions in particular in relation

to climate driven changes,

| | 15 tIII'EElANIJ

contribute to the United Nations' Sustainable Development Goals (SDG 2, 8, 9, 12, 15) and

| | | . support the realization of a truly safe and sustainable food production
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Emerging risks
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Example: mycotoxins

Factors contributing to
mycotoxin production:

INCREASED
TEMPERATURE
& HUMIDITY

EXTREME
WEATHER
EVENTS

ALTERED
PRECIPITATION
PATTERNS

Mitigation
strategies:

CLIMATE-RESILIENT
AGRICULTURAL PRACTICES

ENHANCE STORAGE &
DRYING TECHNIQUES

DEVELOP EARLY
WARNING SYSTEMS

SUSTAINABLE
FARMING PRACTICES




Supply chains of focus

Three selected supply chains:

> Legumes [lentils]

‘Drivers of change’ may act as
modifiers of effect on the onset
of emerging risks
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Project WP structure

wp 5 Science, policy
& society
Wp4 Stakeholder engagement
& codesign in living labs

Big Data technologies and Technology development

WP1 Al for food safety detection sz : JITIE!
and prevention for integrated monitoring

Holistic risk . .
Integrated decision Legal
wp3 FEREEET WPG mak?ng& mitig:a!cion wp8 &egthical

for regulation
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Drivers
of change

Cloud
computing

Outcomes

Data collection,
processing and
visualisation from
a number of actors
throughout the
food chain, using a
system approach.

Science & Technology
Innovation
Digitalisation

Demographics
Population growth
Urbanisation

Al & Big Data
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System approach

/

Socio-economics
Consumer preference
Income distribution

Geo-politics
Globalisation
International trade

Environment Socio-cultural Policy
Climate change Social values Food security
Natural resources Food choices Regulation
Al & Big Data Al & Big Data
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Data sources

Structured data e.g., historical food safety monitoring data (EFSA),
data on drivers of changes (e.g., FAOSTAT, World Bank, United Nations)

Unstructured data e.g., scientific literature (PMC), media news (EMM)
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Prediction model for food safety contamination

Learning



To p i c m Od el I i ng O Identify and extract abstract topics from a collection of

documents by analyzing the patterns of word co-occurrence
within the texts

WEAK SIGNALS TOPIC MODELLING TIME SERIES SUPPLY CHAIN Support Center

T X fin  Sebections
Tople Characteristics

Distinct Topic Clusters Distinct Keywords Used
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: Topic/ Keyword Rankings
. Tople Cluster O Keyword O Vales
skat 7
. O access, eagletridune, enforee 49.505415127373 0.011245125879223
O costa, sandwich, recall 26.110768412143 0.08333045515461
O access, website, enforce 15.002213300947 0.01111214035804)
© hunter, wild, hunt 22.708303547706 0.0026993039330304
O strig, chicken, recall 20.221273680719 0.0025792440930763
© agricuitural, agriculture, food 20.172657207377 0.00016078921982474
© |apan, japanese, nuclear 20.065260777673 0.0012542668811046
© pelesac, chinesa, bjelis 17.380311191175 0,005364293577523
- O digene, drug, el 16.74164914329 0.0024765753167589
2 ok X © market, packaging, food 14.640569941127 0.00034652236547048
} I - o - & s O fidl, listerium, infoction 13.917314214578 0.0096643015378992
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Weak signal miner

O Weak signals focus on concepts that are
infrequently mentioned yet exhibit

significant changes over time
WEAK SIGNALS TOPIC MODELLING TIME SERIES SUPPLY CHAIN Support Center m

i Sebections

Waak Signal Charactaristics Signal Datails

Keyword Emergence Matrix
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Untargeted methods for chemical Hazards: HRMS/AI

Data conversion

=
o =1 l g Data reduction
Antibiotics F Y T

Growth Promoters i an ’
_ HRMS
Generic

(Full Scan, DDA, DIA)
Sample Clean-up ,

m/z and RT corrected

Mycotoxins WD
Plant toxins &

Untargeted methods for biological hazards: quasimetagenomic approach

Co-enrichment Total DNA meweemn  Alignment to pathogens
of four - KX Z __ oxtraction and CrTecmmcaric database: detection
foodborne ! shotgun
pathogens sequencing Typing, AMR, virulence,...
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Targeted methods for emerging and existing pathogens
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Real time PCR, digital PCR and Integrity

PCR assays for the detection of emerging-

pathogenic bacteria and viruses
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e = on-chip gPCR for on-
yal site quantitative
/o detection of emerging
- pathogenic bacteria in
S ! the targeted food
L L. supply chains
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Holistic risk assessment

Objectives

» Develop holistic risk assessment methods and tools to support
regulation in a changing global environment

» Food safety risk will be embedded in a comprehensive cost-
benefit analysis of the food system including

¥ positive and negative health
Nutritional, Chemical, Microbiological)

> Environmental
> Economical dimensions

» Various aggregation methods in 3 supply chains:
Y Cereals [maizel risk-benefit assessment
» Legumes [lentils]: MCDA
> cost-benefit aggregation (monetary values)
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Poultry case study

» Health risks & benefits, environmental impact, costs associated
- cost-benefit assessment (CBA)

» Baseline scenario = Current relevant risks and benefits for poultry chain
¥ Alternative scenario = Climate change

Microbiological risks

Nutrients Chemical risks
¥ Baseline scenario: Campylobacter & Salmonella
\, _Estimated DALYs for global population _ DALY »  Contribution to total protein intake *  Dioxins
Foodborne illnesses for global population case THE GLOBAL BURDEN
Vitamins B3 (niacin), B6 (pyridoxal) «  PAHs

» L Number of total confirmed cases per country > underreporting factor *
Poultry attribution factor

and B12 (cobalamin)

PFAS
N?:u::hyd DALYS campyl?l:;;hﬁosls in 2022 DALYS salm?;:;loﬂs in 2022 |r0n an d Selenium
iethenanas H
Denmari k 472 204 AFB1 (d/SCUSS)
France 5623 15519 5 i
Hungory 5883 11200 *  Choline (if data allows) HCAs (if data and resources allows)
* Con: pongftrsf campylobacteriosis of: 22 (Netherlands), 4
(Del nm k) 28(F ce), 52 (Hun, ry) and for salmonellosi f26(N therlands), 4 (Denmark), @) s
27 (France), 67 (Hu g ry) - Have | etal |2013
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Living labs: iterative co-design

¥ WP4: facilitate LL managers organizing

> Interact with specific other WPs to co-design
outputs

y WP1: Methods and data sources for emerging risk
identification: Verification and prioritization

> WP3: Inductive research using Delphi as
both scoping and data gathering exercise

) WP6: Novel Digital Infrastructure for Food Safety

Definition:

A user-driven open

innovation ecosystem based on
a business-citizens-
government partnership which
enables users to take active
part in the

research, development and
innovation process

B |
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HOLIFOOD

Future-Proof" ing Food:
and more adaptweac é
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https://holifoodproject.eu/
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