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change, a move to plant-based anc
circular economies. Here, four expert:
explore the upcoming issues to be
aware of and how we might forge ¢
safe path forwards

Zoonoses and extreme weather events in Europe
compounded by the COVID-19 pandemic, have shone ¢

spotlight on the underlying vulnerabilities of our globc

food systems;! they are a wakeup call that must be
heeded. Moreover, most of our food is not produced it
single production chains, but in a complex web of actor:
that trade on a global scale. Many influential sector:
and drivers for improved food safety in these chain:
have already been identified; among them: climate
change, growing global population, changing pattern:
of urbanisation, changing dietary patterns anc

demographics, water scarcity, and reduced biodiversity

(see Figure 1)2

These drivers can have direct and indirect effects on the
emergence and spread of food safety hazards, and car
also be connected or interrelated with each other
Critically, these global stressors impact on regional anc
often local food safety management procedures tha
become incapable of maintaining safe food, resulting ir
disturbance of the system and the emergence of ¢

range of food safety hazards

SEVERAL EXTERNAL FACTORS ARE DRIVING STRUCTURAL CHANGES IN THE FOOD SYSTEM, PRESENTING OPPORTUNITIES & CHALLENGES
FOR FOOD SAFETY, AS WELL AS OTHER INTER-RELATED ASPECTS, SUCH AS SUSTAINABILITY, AFFORABILITY, NUTRITION & INCLUSIVENESS.
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Cities & Local actors are
key to developing innovative

solutions. Post-Production food

system generates 6% of

Fuzzy Food Networks global GHG emissions.

“local is the new global *

FoodSafeR future-oriented Food Safety Hazard Management based on multi-criteria risk assessment for safer food:
Co-benefits: consumer health and wellbeing, climate (mitigation and adaptation), environmental sustainability & circularity, dietary
shift, sustainable healthy nutrition, food poverty reduction & empowerment of communities, and thriving businesses.

Figure 1

Weaknesses triggered by specific events such as
a zoonotic agent or a (carcinogenic) mycotoxir
will be heavily compounded in the years to come
by climate change, a shift in our food systen
towards a more plant-based diet, and the neec
for a circular economy. The contamination of fooc
by microbial agents is a worldwide public healtt
concern as it causes dramatic loss of food due t«
raw food spoilage (most prevalent in developinc

countries), food waste and foodborne poisoning

Chemical contaminants in food remain ar
important public health concern in Europe
especially if their concentrations cannot be kept o
appropriately low levels as dictated by legislation
Food safety management systems which have
been established to tackle foodborne hazards
including bacteria, parasites, toxins (chemicc
hazards) and allergens in farming and fooc
businesses, must be further developed anc
adapted to make them more robust towards these

global threats.

Microbial and c x
NEW FOOD PRESENTS IN ASSOCIATION WITH EUROFINS GENOMICS
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count for over 95 percent of national food safety
violations and 37 percent of Rapid Alert Systen
for Food and Feed (RASFF) notifications. Microbio
hazards endangering consumer health include
infectious bacteria such as Salmonella,
pathogenic E.coli and Listeria monocytogenes

which can lead to illnesses such as norovirus anc

hepatitis A and E3

Historically, the focus of countermeasures has
been on zoonotic pathogen transmissior
mitigation via animal-based foods. Meanwhile
multiple crises have shown that food systems o
non-animal origin also contribute their share to ¢
leveraged risk emergence (the sprouts-associatec
STEC 0104 outbreak in Germany and France i

one example®).

On Plant toxins are expected to emerge
the in yet unknown areas and situations
one due to the globalisation of the food

hand, supply chain, climate change, online

shopping and changing consumer

behaviour

climate-based impacts, such as heavy rainfall
lead to a higher contamination rate of plant fooc
sources and extensively housed farm animals. Re-
and cross-contamination scenarios, revealed by
growing research on the persistence of microbiotc
highly adapted to conditions of modern fooc
production triggerxe b

an emerging risk fo

Food

processing level®

https://www.newfoodmagazine.com/article/167622/emerging-global-fo...
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circular economy and reuse of water and othel
organic matter, eg, for fertilisation, adds more
pressure on the contamination status of raw fooc
sources and challenges the preharvest fooc
safety management systems. On the other hand
the consumption of minimally plant-basec
processed foods and the use of novel proteir
sources has also put previously unsuspected fooc
sources on the microbiological food safety radar
Local food distributing systems and alternative,
fuzzy food (delivery) networks, including a focu:
on small-scale artisanal foods, pose new

challenges for controlling microbial food safety

Climate change-driven conditions like heavy rainfall lead to
a higher contamination rate of plant food sources

The lack of monitoring for viruses remains a majo
weakness (particularly family-driven outbreaks
and there has been very little progress in this arec
in recent decades. That said, a wide range of
viruses were reported in 2019, with norovirus anc
hepatitis A and E being the most prevalent

Overall, outbreak>

led to many illnesse

Food

hepCltitiS E, arerole THE GENOMICS REVOLUTION 1S COMING 22 FEBRUARY 2023
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foodborne viruses® with the prevalence of

hepatitis E cases having increased 10- folc

between 2005 and 2015.” The epidemiology of
the infection is not fully elucidated and new
sources of transmission have been identified ir

recent years.

Zoonotic microbes are not just critical in terms o
pathogenicity, but may also be associated witl
dangerous genetic elements that confel
resistance against antimicrobials anc
disinfectants, thus making them especially difficul
to combat. This also seems to be true foi
aquaculture production since such productior
systems leverage the risk by virtue of experiencinc

enormous growth.

Chemical contaminants in food remain ar

important foodborne public health concern ir

Europe.8 In particular, unintentionally present
chemical contaminants in food, such as
environmental and food process contaminant:
(eg, furans) and natural toxins (especially
mycotoxins and plant toxins), can pose public
health concerns if their concentrations are no
kept at appropriately low levels as dictated by
legislation. It is alarming to consider that each day
the average European food consumer is exposec
to a cocktail of (potentially) genotoxic:

carcinogenic contaminants, such as mycotoxins

at the potential risk levels12:9

NEW FOBD PRESENTS IN ASSOCIATION WITH EWROFINS GENOMICS

Food

THE GENOMICS REVOLUTION 1S COMING | 122 FEBRUARY 2023

https://www.newfoodmagazine.com/article/167622/emerging-global-fo...

13/02/2023, 16:17


https://servedbyadbutler.com/redirect.spark?MID=167548&plid=2009641&setID=370089&channelID=0&CID=736322&banID=520927425&PID=0&textadID=0&tc=1&adSize=728x90&mt=1676301296529356&sw=1280&sh=800&spr=3&referrer=https%3A%2F%2Fwww.newfoodmagazine.com%2Farticle%2F167622%2Femerging-global-food-safety-challenges-and-how-to-address-them%2F&hc=a138e2600e811cda41254cc6dae41a717c3735f6&location=
https://servedbyadbutler.com/redirect.spark?MID=167548&plid=2009641&setID=370089&channelID=0&CID=736322&banID=520927425&PID=0&textadID=0&tc=1&adSize=728x90&mt=1676301296529356&sw=1280&sh=800&spr=3&referrer=https%3A%2F%2Fwww.newfoodmagazine.com%2Farticle%2F167622%2Femerging-global-food-safety-challenges-and-how-to-address-them%2F&hc=a138e2600e811cda41254cc6dae41a717c3735f6&location=

Emerging global food safety hazards and how to address them

7dil5

Weaknesses triggered by specific events such as a zoonotic
agent will be heavily intensified in the years to come as a
result of climate change

There is also increasing evidence that unexpectec
biotoxin occurrence patterns due to climate
change and combined health risks from exposure

to a mixture of chemical contaminants, pose «

greater potential risk to consumers10 There is a
high demand to advance existing prediction tool:
for mycotoxin (co-)occurrence through a big datc
and machine-learning approach for greatel
accuracy in forecasting these natural toxins ir

grains.

Emerging plant toxins, such as pyrrolizidine

alkaloids, are a serious food quality and safety

concern according to recentEFSA reports. 1113
Plant toxins may act as genotoxic carcinogens in
humans but too little data are available to say fo

certain, while tropane alkaloids may induce

anticholinergic pcx
NEW FOBD PRESENTS IN ASSOCIATION WITH EWROFINS GENOMICS
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dietary supplements1215 Plant toxins are
expected to emerge in yet unknown areas anc

situations due to the globalisation of the fooc

supply chain, climate change, online shopping anc

changing consumer behaviour. Currently, risk
managers and policy makers are unable to rapidl
respond and adapt to emerging plant toxir
outbreaks or to assure food quality and safety
and protect the consumer. These issues could be
addressed by developing tools for the rapic

screening of processed cereals and herbal teas
FoodSafeR - a joined up approach

The European Commission-funded FoodSafeF
project, which launches in October 2022, wil
focus on the advancement of innovations tc
combat emerging microbial and chemical fooc
safety hazards and associated risks of
contaminants based on cutting edge science. It it
an integrated effort that aims to design, develog
and test the building blocks of an innovative
proactive and holistic food safety managemen
system with a key focus on emerging risks
FoodSafeR embodies integrated approaches to
food safety risk identification, assessment anc
management in a comprehensive suite of future:
oriented frameworks, tools, methods, strategies
models, guidance and training materials, whict
will be widely accessible via a digital hub as a key
delivery platform for the project outputs
FoodSafeR has brought together a world-class

X

consortium of 18 o

Food

European countries

https://www.newfoodmagazine.com/article/167622/emerging-global-fo...
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SMEs and policymakers.

Going beyond state-of-the-art, the FoodSafeF
project will combine mathematical tools t¢
implement forecasting in food chain networl
modelling, aided by classical predictive modellinc
encompassing stochastic algorithms anc
combining it with molecular analysis and fooc
system information. Within microbiological case
studies we will work on chain-derived impacts
both from a food processing and food distributior
point of view. In the field of chemical hazards
FoodSafeR'’s mission is to advance the technology
for early warning and monitoring of (emerging
biotoxins by taking advantage of cutting-edge
technology and expertise in the application o
satellite images, machine learning, on-site testinc

approaches, big data handling and management

FoodSafeR will also further develop the integrated
immunodiagnostic-based ‘food smartphone
technology as an advancement of the highly
successful H2020 FoodSmartphoneITN project. It
will also carry out a horizon scanning exercise foi
the presence of emerging (toxic) secondary
metabolites and agrochemicals both in a targetec
and untargeted manner using tandem-mass
spectrometry and high-resolution mass
spectrometry-based metabolomics, respectively
Moreover, a major goal is the design of a holistic
and proactive framework, considering multiple
criteria in risk manaaemen

X

information on the
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time data of the indicators)

Indeed, in the complex and evolving field of food
safety decision-making, the risk analysi

paradigm remains the cornerstone of safe food
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