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What has food got to do with the Planet?




- Environmental Impact of the food system P/ BRIGHT

i

Climate change

Pesticides  Novel entities

Biosphere o diati

integrity : Ra la‘tlve
. concentration  forcing o e
Biosphere Antimicrobial
function

Ecosystem

function

Land system Deforestation

Stratospheric ozone
change

depletion

Intact land

High-risk
‘ zone
Green
water

Freshwater B|ye

Atmospheric
change water

aerosol loading

High-risk _ =8
line _ Food system
Zone of contribution
increasin

ris|

Phosphorus — .;).:iean-
acidification Planetary
boundary

Food system
'bound%ry

Nitrogen

Biogeochemical
flows

Rockstrom et al. 2025, The EAT-Lancet Commission 2.0

The Novo Nordisk Foundation Biotechnology Research Institute for the Green Transition, DTU 4



=
—]
—

¥ BRIGHT

i

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 world'

e Based on current consumption patterns, food production is projected

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

' FAO lIssue Paper, 2011
2 Alexandratos, N. & Bruinsma, J. (2012)




The Lancet Commissions I

Food in the Anthropocene: the EAT-Lancet Commissionon @ 'y ®)
healthy diets from sustainable food systems o
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Walter Willett, Johan Rockstrom, Brent Loken, Marco Springmann, Tim Lang, Sonja Vermeulen, Tara Garnett, David Tilman, Fabrice DeClerck, Amanda
Wood, Malin Jonell, Michael Clark, Line J Gordon, Jessica Fanzo, Corinna Hawkes, Rami Zurayk, Juan A Rivera, Wim De Vries, Lindiwe Majele Sibanda,
Ashkan Afshin, Abhishek Chaudhary, Mario Herrero, Rina Aqustina, Francesco Branca, Anna Lartey, Shenggen Fan, Beatrice Crona, Elizabeth Fox,
Victoria Bignet, Max Troell, Therese Lindahl, Sudhvir Singh, Sarah E Cornell, K Srinath Reddy, Sunita Narain, Sania Nishtar, Christopher | L Murray

Healthy Diets From
Sustainable Food Systems

F 00 d “Food 1s the single strongest lever to
optimize human health and
Pla net environmental sustainability on Earth.”

e, Health

Willet et al. 2019, The Lancet

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



=
—]
—

¥ BRIGHT

<>
> . o
How do we assess impact?
’ Company/organization
Product - “IF
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\ w Sector
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Nation
PLANETARY BOUNDARY INDIVIDUAL ABSOLUTE SUSTAINABILITY ASSESSMENT
Safe operating space (SOS) Share of safe operating space (SoSOS) Absolute sustainability ratio (ASR)
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The PB-LCIA approach to Absolute Sustainability
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Where do microbes &
fermentation come in?
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Health impact
Improved
nutritional value
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gut microbiome
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of hunger

Jahn et al., 2023 Cell

Microbial foods: an overview
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Environmental
impact
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Increased resilience
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= Specirum of microbial food innovations
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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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The textural landscape of filamentous fungi

1. The Textural Landscape of Fungal Biomass
Systematic mapping of textural properties of edible fungal mycelium across the fungal phylogeny

S
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‘ Loes van Dam

>60 edible fungi texture analysis mapping fungi-food
>13 features textural diversity network Iovada@dtu .dk

2. Textural Engineering of Edible Fungi
Effects of growth conditions and genetic determinants of texture in mycelium of filamentous fungi
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4 fungal species >140 conditions texture analysis texture-condition correlations

>13 features
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Texture analysis of mycelium
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The diversity of fungal textures

A Biodiversity

Estimate of species currently
consumed in foods

Characterized
species

Estimated biodiversity
of bacteria and fungi

Jahn et al, 2023
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How do growth conditions affect mycelium texture?
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MATR foods: pioneering a new category of $ BRIGHT

fermented plant based whole foods MIITR

i

No additives No texturizers No ultra-processing No waste Not novel food

Root
Vegetables
(upcycled)

Local legumes and
grains

Ready to cook MATR®

Solid state patent Fungi food with a juicy
protected platform filamentous texture and

natural umami

Selected fungi
spores
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MATR foods: lower climate footprint than any $/ BRIGHT
meat or current alternatives

i

Lower footprint than any meat or current alternative

“| think it has a brilliant texture and it COz/kg of finished product

. ”
tastes amazing.
2 39.1
¥ ’ Rasmus Kofoed
S o] | <t FOO
8 Best Restaurant in the World o =,
\ &/ C &
Three Michelin Stars, Bocuse d’Or Gold medal ‘
(1571,
2\ kg CO,e lO
2\ Perkg /O
O Q"
RBoNC\©

Mm Beef Chicken Pork Impossible Beyond Cell-
minced Meat Meat based
Burger meat*
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Challenges
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Constraints as a Driver for Change:

Cultivating a sustainable
innovation ecosystem
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into food through fungal fermentation

Burned vegetation

Soy beans

v N\

Soy milk So pul)p

(okara
Steam
inoculate SSF
(hackstopping) l (36 )
Red oncom

{oncom merah)

Hill-Maini et al., 2024 Nature Microbiology
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= N. infermedia has the potential to transform
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Circular (bio)economy: Alternative
feedstocks for yeast biomass production

Can we use fermentation to
—> transform agro-industrial
waste into food?

4.6 Bt

agri-biomass
produced yearly!

Lignocellulosic

agro-industrial waste

1Santos et al., 2025 Candela Sanchez-Giron Barba Alexandros Karyolaimos
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Screening yeast for glucose and xylose co-utilisation
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Residual xylose after fermentation
101

* Yeast biomass produchon C urrenﬂy Lower residusl xylose indloates higher xylose uptake
relies on hexose sugar-rich gl
feedstocks -
o 6
g
=
- Lignocellulosic agro-industrial waste Ea
contains large amounts of xylose ]
0_
. . 4 7 5 2 10 6 9 1 3 8 ctrl
- Screening strains for xylose uptake T T NNeststram
enables alternative substrates for
biomass production « Several strains demonstrated partial xylose co-

uvtilisation in the presence of glucose.

 Strain 4 showed the highest native xylose uptake
capacity
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Field-to-Fork: Connecting sustainable field

management strategies 1o microbial foods production

Perennial crops used as substrates to
develop food products through fungal
%  fermentation
g

Advantages of perennial crops
s « drought resistance, deep-rooted

« reduced mechanical soil cultivation

SUSta,‘
066
o

THE

Land  nutrient rich
Institute /
T S « enhanced N-fixin
G 7 2
AARHUS UNIVERSITY

Marilena Feller
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Characterisation of “novel” tempeh - correlating
between subsirate composition, nutrition and flavour

RHIZOPUS y

OLIGOSPORUS

* total C and N
d - total proteins
* metabolomics
 Texture (TPA)

* sensory analysis
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Microbial Foods Group
Morten Otto Alexander Sommer

Alexandros Karyolaimos
Candela Sanchez-Giron Barba
Marilena Feller

Agata Brambor

Ana Paula Rodriguez Cavazos
Elena Sofia Brancato

Contact
Tiffany Mak
tifmaok@dtu.dk
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Thank you!

Fermentation Cultures Group
Leonie Johanna Jahn

Loes van Dam

Sustainable Innovation Office
Sustainable Food Innovation Group
BRIGHT Biofoundry
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Hill-Maini Lab
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