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WELCOME TO LEUVEN
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WHO’S HERE?

A truly global community

251
ACCEPTED REGISTRATIONS

40
COUNTRIES

6
CONTINENTS
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9%

35%

57%

Policy & Stakeholder Organisations

Industry

Academia



WHY ARE WE HERE?

To explore what fermentation can bring to healthier and more 
sustainable food systems

SHARE
the latest science of 
HealthFerm and other 
projects working on 
fermentation

CONNECT
researchers, industry, 
policy and the wider 
fermentation 
community

LOOK AHEAD
at the questions, 
opportunities and 
challenges still ahead
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WHY NOW?

The food context has changed.

FOOD SYSTEM Animal-dominated 
protein supply

Protein diversification*

FOOD PROCESSING Preservation & shelf life More targeted food transformation

HEALTH Nutrients & 
pathogen control

Microbiome, food matrix & 
metabolites

CONSUMER & MARKET Niche & traditional foods
Mainstream interest in fermented 
foods & gut health

SCIENCE & ANALYTICS Describing processes
Understanding & designing 
processes

* EU Action Plan for resilience, strategic autonomy and sustainability of the EU protein system (7/7/2026)



WHY PLANT-BASED DIETS?
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WHY GRAINS?

• Staple foods for 
billions of people 
worldwide

• Major source of 
dietary energy

• Affordable, accessible 
and widely available

• Versatile & familiar
7

A GLOBAL STAPLE
MORE THAN 

CARBOHYDRATES

• Important source of 
dietary fibre 

• Micronutrients & 
bioactive compounds

• Significant contributor 
to protein intake

POTENTIAL FOR HIGH-
QUALITY PROTEIN

Cereals

+

Pulses

Rich in 
methionine

Low in lysine

Rich in lysine

Lower in 
methionine

Complementary 
amino acid profiles



GRAINS ALREADY MATTER

• Cereals provide more than a quarter of dietary energy and protein supply in the EU.

• Global cereal production is approx. 1 kg/person/day. 

• Pulses currently contribute much less but offer potential to diversify plant protein sources.
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CHALLENGES OF GRAIN-BASED FOODS
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• Protein digestibility
• Mineral bioavailability
• Antinutritional factors

Nutritional quality Sensory quality

Technofunctionality Dietary fibre

• Off-flavours
• Aroma
• Texture

• Protein solubility
• Food structure

• Recalcitrant structures
• Limited gut 

fermentability

Fermentation: 
A tool to address 
several of these 
challenges?



WHAT IS FOOD FERMENTATION?

10Jahn et al. Cell 186 (3) (2023)

Food
fermentation

Precision
fermentation

Biomass
fermentation

Fermented foods and beverages are “foods
made through desired microbial growth and
enzymatic conversions of food components”.

ISAPP (2020)
Marco et al. Nat Rev Gastroenterol Hepatol 18, 196–208 (2021)



WHY FERMENTATION?

• One process, many possibilities
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Microbial metabolism can reshape multiple dimensions of a food at the same time.

Raw materials

Microorganisms

Processing 
conditions

Preservation & safety
shelf life – microbial stability – inhibition of pathogens

Sensory & product quality
flavour – aroma – texture - technofunctionality

Nutritional quality?
digestibility - nutrient bioavailability – antinutritional factors

Physiological and health benefits?
live microorganisms – metabolites – bioactive compounds

Health 
Outcomes?

Degradation
Conversion
Synthesis



FROM FERMENTATION TO HEALTH?

• If you read the media and hear people’s sentiments: YES!
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A majority (84%) perceived sourdough as 

healthier than yeast-leavened bread

HealthFerm questionnaire (1091 respondents):
“Why do you bake sourdough bread?”

Pollock Communications and Today’s Dietitian, 2025



FROM FERMENTATION TO HEALTH

• Fermentation has the potential to:
• Improve bioavailability of minerals

• Increase protein digestibility

• Reduce antinutritional factors such as phytate, FODMAPs and (con)vicine

• Enrich foods with health-promoting compounds such as folates, vitamin B12 and EPS, 
but also bioactive peptides and short-chain fatty acids (SCFA)

• Make foods a source of (harmless or possibly beneficial) live microorganisms

• …

These effects are product- and process-specific and do not apply to all fermented foods

Potential does not necessarily translate into measurable benefits in humans
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FROM FERMENTATION TO HEALTH
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A better understanding of the health benefits of 
fermented foods is needed

Marco et al. Nat Rev Gastroenterol Hepatol 18, 196–208 (2021)
Hill et al. Nut Epidem 4, 1143-1149 (2023)

Harvesting information from existing data

eg. Higher estimated intake of live microbes was associated with 
favourable cardiometabolic health indicators in NHANES

Promising associations, but no proof of causality

New well-designed Randomised Controlled Trials

with thoroughly characterised products



A BROADER VIEW ON HEALTH
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The public-health value of fermentation may follow more than one route.

FERMENTATION

CHANGES IN FOOD PROPERTIES

Nutrients · metabolites · microorganisms

QUALITY & ACCEPTANCE

Taste · texture · diversity · accessibility

POTENTIAL PHYSIOLOGICAL EFFECTS

Direct effects on health-related outcomes

MORE PLANT-BASED FOODS CONSUMED

Support healthier, more plant-based diets

Both routes may contribute to public health.



A BROADER VIEW ON HEALTH

• To understand health effects, 
we need to connect what 
happens during fermentation 
with what is present in the food 
and what reaches and affects 
the host.
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RAW MATERIAL

MICROORGANISMS

• Microbial diversity
• Community assembly
• Functional capacity
• Microbial interactions

FERMENTED FOOD
Conditions
• Temperature
• Time
• Oxygen 

availability

FERMENTATION

HEALTH OUTCOMES

MICROBIAL – FOOD – HOST SYSTEM

HOST RESPONSES

• Microbial community
• Biochemical composition
• Sensory properties
• Physical properties

• Composition
• Enzymatic activity
• Microbial activity

• Nutrient bioavailability
• Gut microbiota
• Barrier and immune function

• Gastrointestinal health
• Metabolic health
• Other physiological outcomes

EXPOSURE

• Consumer acceptance
• Intake & frequency



NEEDS IN THE FIELD OF FOOD FERMENTATION

We need a better understanding of the impact of fermentation, as part 
of food production, on the composition and structure of the food matrix
and the (bio)chemical conversions that occur during fermentation

• Not only microbiology, but food (bio)chemistry, food technology…

• Find (new) microorganisms that can work the matrix for optimal health 
benefits – LAB, yeasts, moulds
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Jahn et al. Cell 186 (3) (2023)

NEEDS IN THE FIELD OF GRAIN-BASED FERMENTATIONS

Microbial biodiversity should be exploited for food fermentation
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NEEDS IN THE FIELD OF GRAIN-BASED FERMENTATIONS

Engineering microbial communities for food production

19
Mannaa et al. Foods, 10, 2861 (2021)



HealthFerm aims to enable an evidence-based transition in society and industry 
from traditional to sustainable plant-based fermented foods and diets 

that deliver health benefits to consumers by design

THE HEALTHFERM OBJECTIVE



THE HEALTHFERM CONSORTIUM

23 PARTNERS
11 countries

13.1  MIO €
BUDGET

4.5 YEARS
2022-2027
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Coordinator:



THE HEALTHFERM CONSORTIUM
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Coordinator:



2022 2023

2024 2025
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Citizen Science for 
Microbial Discovery

Raw Material 
Effects

Health-Associated 
Microbes & Metabolites

Interaction with 
Consumers

Consumer 
Perceptions

Consumer 
Acceptance

Upscaling of 
Fermented Foods

5 Human 
Intervention Trials

In Vitro Digestion 
& Fermentation

Analytical methods

Traditional and 
Next-Generation 
Fermented Foods

Microbial 
Characterisation

Open Food 
Microbiome Atlas

Microbial Resources

Fermentation technology

Human Health & Microbiome

Consumer Behaviour
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WHAT HAVE WE DONE?



CHOICES WE MADE

• Citizen science project for microbial discovery

• Plant-based raw materials: cereals & pulses

• Traditional and next-generation fermented foods

• Human intervention studies to investigate the health impact and related mechanisms of 
fermented food consumption

• Omics technologies for food and human microbiomes

• Integration of social sciences in all aspects of the project

• Interdisciplinarity but also stand-alone research questions

• Education and ecosystem building
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LET’S GET STARTED

Two days to share, connect and look ahead

Across disciplines, sectors and perspectives
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Session 1 is chaired
by Prof. Nicholas 
Bokulich, ETH Zurich, 
leading the microbial
resources work in 
HealthFerm
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Session 2 is chaired
by Prof. Kristin 
Verbeke, KU Leuven, 
leading the human 
health & microbiome
work in HealthFerm
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Session 3 is chaired
by Léna Prochnow, 
EURICE, leading the 
CDE work in 
HealthFerm
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Session 4 is chaired
by Prof. Kati Katina, 
Univ. of Helsinki, 
leading the 
fermentation
technology research 
in HealthFerm
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Session 5 is chaired
by Prof. Armando 
Perez-Cueto, Umea
Univ., leading the 
consumer research in 
HealthFerm



32


	Folie 1: Opening Remarks &  Project Introduction
	Folie 2: WELCOME TO LEUVEN
	Folie 3: Who’s Here?
	Folie 4: WHY ARE WE HERE?
	Folie 5: WHY NOW?
	Folie 6: WHY PLANT-BASED DIETS?
	Folie 7: WHY GRAINS?
	Folie 8: GRAINS ALREADY MATTER
	Folie 9: CHALLENGES OF GRAIN-BASED FOODS
	Folie 10: WHAT IS FOOD FERMENTATION?
	Folie 11: WHY FERMENTATION?
	Folie 12: FROM FERMENTATION TO HEALTH?
	Folie 13: FROM FERMENTATION TO HEALTH
	Folie 14: FROM FERMENTATION TO HEALTH
	Folie 15: A BROADER VIEW ON HEALTH
	Folie 16: A BROADER VIEW ON HEALTH
	Folie 17: Needs in the field of food fermentation
	Folie 18: Needs in the field of grain-based fermentations
	Folie 19: Needs in the field of grain-based fermentations
	Folie 20: THE HEALTHFERM OBJECTIVE
	Folie 21: THE HEALTHFERM CONSORTIUM
	Folie 22: THE HEALTHFERM CONSORTIUM
	Folie 23
	Folie 24: WHAT HAVE WE DONE?
	Folie 25: CHOICES WE MADE
	Folie 26: LET’S GET STARTED
	Folie 27
	Folie 28
	Folie 29
	Folie 30
	Folie 31
	Folie 32

