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Planetary Boundaries
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Source: Stockholm Resilience Centre
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What has food got to do with the Planet?
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Environmental Impact of the food system

Rockström et al. 2025, The EAT-Lancet Commission 2.0
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What has food got to do with the Planet?

•The global food sector currently accounts for at least 30% of the total 

energy consumption in the world1

•Based on current consumption patterns, food production is projected 

to increase by 60-70% to meet increasing demands under the current 

infrastructure2

1 FAO Issue Paper, 2011

2 Alexandratos, N. & Bruinsma, J. (2012)
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“Food is the single strongest lever to 

optimize human health and 

environmental sustainability on Earth.”
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Willet et al. 2019, The Lancet



The Novo Nordisk Foundation Biotechnology Research Institute for the Green Transition, DTU

How do we assess impact?
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The PB-LCIA approach to Absolute Sustainability

Planetary Boundaries (PB) Life Cycle Impact Assessment (LCIA)
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Where do microbes &

fermentation come in?
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Microbial foods: an overview

Jahn et al., 2023 Cell
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Lessons from the Field:

Microbial and fungal food frontiers
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1. Exploring (bio)diversity
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Photo courtesy of Leonie Jahn and Loes van Dam



The Novo Nordisk Foundation Biotechnology Research Institute for the Green Transition, DTU 14

The textural landscape of filamentous fungi

Loes van Dam
lovada@dtu.dk

PI: Leonie Jahn
lejj@dtu.dk
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The diversity of fungal textures 
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Texture analysis of mycelium

red: food - blue: mycelium

Jahn et al., 2023
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How do growth conditions affect mycelium texture?
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cohesiveness chewiness
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2. Potentials of Solid State Fermentation (SSF)
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MATR foods: pioneering a new category of 

fermented plant based whole foods

Root 

Vegetables

(upcycled)

Local legumes and 
grains

Selected fungi 
spores Solid state patent 

protected platform

Ready to cook MATR®
Fungi food with a juicy 

filamentous texture and 
natural umami

No additives No texturizers No ultra-processing Not novel foodNo waste
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MATR foods: lower climate footprint than any 

meat or current alternatives

Rasmus Kofoed 

Best Restaurant in the World

Three Michelin Stars, Bocuse d’Or Gold medal

“I think it has a brilliant texture and it 
tastes amazing.”

Beef 
minced

Chicken Pork Impossible 
Meat 

Burger

Beyond 
Meat

Cell-
based
meat*

1.6

39.1

5.6
3.8 3.5 3.5

7.5

-96%

Lower footprint than any meat or current alternative

CO2e/kg of finished product
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Challenges
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Novel Foods 

Regulations?

Safety?

(Myco)toxins / 

Secondary 

Metabolites?

Production 

Infrastructures?
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Constraints as a Driver for Change:

Cultivating a sustainable 

innovation ecosystem 
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Burned vegetation

byproducts

Waste to Food: converting inedible waste 

into food through fungal fermentation

Hill-Maini et al., 2024 Nature Microbiology
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N. Intermedia can convert many byproducts into food

N. intermedia has the potential to transform 

byproducts into safe to eat food

N. Intermedia has a simple secondary metabolite profile

Hill-Maini et al., 2024 Nature Microbiology
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Circular (bio)economy: Alternative 

feedstocks for yeast biomass production

agri-biomass 

produced yearly1

not directly used for food 

production1

4.6 Bt

75% Can we use fermentation to 

transform agro-industrial 

waste into food?

Lignocellulosic 

agro-industrial waste

1 Santos et al., 2025 Candela Sanchez-Giron Barba Alexandros Karyolaimos
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Screening yeast for glucose and xylose co-utilisation

• Yeast biomass production currently 

relies on hexose sugar-rich 

feedstocks

• Lignocellulosic agro-industrial waste 

contains large amounts of xylose

• Screening strains for xylose uptake 

enables alternative substrates for 

biomass production • Several strains demonstrated partial xylose co-

utilisation in the presence of glucose.

• Strain 4 showed the highest native xylose uptake 

capacity
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Perennial crops used as substrates to 

develop food products through fungal 

fermentation

Field-to-Fork: Connecting sustainable field 

management strategies to microbial foods production 

Advantages of perennial crops

• drought resistance, deep-rooted

• reduced mechanical soil cultivation

• nutrient rich

• enhanced N-fixing

Marilena Feller
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Characterisation of “novel” tempeh – correlating 

between substrate composition, nutrition and flavour
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• total C and N

• total proteins

• metabolomics

• Texture (TPA)

• sensory analysis
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Thank you!
Microbial Foods Group

Morten Otto Alexander Sommer

Alexandros Karyolaimos

Candela Sanchez-Giron Barba

Marilena Feller

Agata Brambor

Ana Paula Rodríguez Cavazos

Elena Sofia Brancato

Fermentation Cultures Group

Leonie Johanna Jahn

Loes van Dam

Sustainable Innovation Office

Sustainable Food Innovation Group

BRIGHT Biofoundry

Hill-Maini Lab

Vayu Hill-Maini

Contact

Tiffany Mak

tifmak@dtu.dk
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