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We are a force multiplier, bringing 
the expertise of our 180+ staff across 
our six regions to the rest of the world 

GFI is an international network of nonprofit 
think tanks developing the roadmap for a 
sustainable, secure, and just protein supply.

Our work spans three areas:

Policy
Work with policy actors 
to secure support for 
R&D and ensure 
regulatory clarity

Corporate Engagement
Partner with companies 
and investors to unlock 
funds, innovation, and 
scale

Science and Tech
Advance foundational, 
open-access research 
across alternative 
proteins



Protein diversification

CultivatedFermentationPlant-based

credit: TiNDLE credit: Meati credit: GOOD Meat
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Production value chain: Plant-based meat (PBM)

CROP SELECTION
The best source material for the 
end product is selected 

CROP 
OPTIMISATION

Crops are 
optimised via 
breeding or 
engineering 

INGREDIENT OPTIMISATION

Raw materials are isolated 
and functionalised by 
mechanical and chemical 
processes to create 
optimal ingredients for the 
end product

     

END PRODUCT COMPOSITION AND 
PROCESS OPTIMISATION

Final product

The correct mixs of 
ingredients and processes 
are established to create 
the desired taste, texture, 
smell, and structure
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Fermentation applications in alternative proteins

TRADITIONAL FERMENTATION

• Uses intact live microorganisms to 
modulate and process plant-derived 
ingredients.

• Produces unique flavour and 
nutritional profiles, modified texture. 

BIOMASS FERMENTATION

• Leverages microorganism fast growth 
and high protein content to produce 
large protein quantities. 

• Biomass serves as predominant or 
primary ingredient of a food product. 

PRECISION FERMENTATION

• Uses microbial hosts to produce specific 
functional ingredients that often require 
greater purity.

• Ingredients enable improved sensory 
characteristics, functional attributes.



8Production value chain: Fermentation-derived 
(FD) ingredients

FEEDSTOCK OPTIMISATION
Any source of biomass can theoretically 
serve as a feedstock for 
fermentation-based protein production.

BIOPROCESS DESIGN

The cells are added to a 
bioreactor along with cell 
culture media containing 
the feedstocks.

The conditions inside the 
bioreactor allow the cells to 
proliferate and, if 
applicable, accumulate 
their target molecules.

     

FINAL PRODUCT FORMULATION AND 
MANUFACTURING

Whole biomass

The whole cell biomass or 
fractions thereof can be 
harvested to produce a 
ingredients for alternative 
meat, egg, or dairy 
production.

Alternatively, a specific 
target expressed by the 
cells can be isolated and 
purified for use as a 
high-value functional 
ingredient.

Functional ingredient

STRAIN DEVELOPMENT & 
TARGET SELECTION
The cells are optimised for 
production of the desired target 
molecule of interest via 
selection and/or engineering. 
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Production value chain: Cultivated meat (CM)

     
PHASE 2: 
TISSUE MATURATION

PHASE 1: 
CELL PROLIFERATIONSAMPLING

A small sample of cells is 
obtained from an animal. 

Medium Recycling

The cells are added to 
a bioreactor along with 
cell culture media, 
which causes the cells 
to proliferate.

CELL STARTER CULTURE

Final product

CELLS AT MATURATION
Primarily muscle, fat, and 
connective tissue.

Fat 
cell

Muscle 
cell

Fibroblast 
cell

A change in culture 
conditions pushes the cells 
to differentiate into muscle, 
fat, and connective tissue.

Scaffolding
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Benson Hill crop breeding technologies

70% less water

50% less CO2 
emission
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Benson Hill partnerships with Kelloggs & ADM

Scaling up ultra-high protein soybeans
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Expansion of raw materials for plant-based meat 
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Novel innovation for PBM productions

Fat ingredients 

Protein ingredients

ETH Zurich 

https://ethz.ch/en/news-and-events/eth-news/news/2022/03/plant-base-steak-made-from-pea-protein.html
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Alternative texturisation technologies

credits: Tenderfood, NovaMeat

(immersion rotary jet spinning)

https://tenderfood.com/
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Feedstock optimisation from bench to pilot scale

T. Sar, et al.Demo-scale production of protein-rich fungal biomass from potato protein liquor for use as 
innovative food and feed products, Food Bioscience, Volume 47, 2022, 101637, ISSN 2212-4292,
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Novel feedstocks for microbial protein production

Upcycling food waste Gas fermentation
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Product development in precision fermentation 

VTT Tr-BLG and Tr-OVA:https://doi.org/10.1016/j.foodres.2022.112131; VTT Tr-BLG LCA: https://doi.org/10.1007/s11367-022-02087-0

https://doi.org/10.1016/j.foodres.2022.112131
https://doi.org/10.1007/s11367-022-02087-0
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Bioprocess developments for medium recycling

https://doi.org/10.1016/j.jclepro.2022.134436; https://doi.org/10.1007/s00203-022-03234-9

https://doi.org/10.1016/j.jclepro.2022.134436
https://doi.org/10.1007/s00203-022-03234-9


21Precision fermentation products enabling other 
pillars of alternative proteins 
Precision fermentation heme proteins

https://doi.org/10.1016/j.biortech.2022.127884, https://doi.org/10.3390/foods11131985

Granted 08/30/2022

Mutated AOX1 promoter for improved expression and/or 
expression without methanol

https://doi.org/10.1016/j.biortech.2022.127884
https://doi.org/10.3390/foods11131985
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23High-yield cell lines for serum-free production of 
cultivated meat 

Pasitka et al. (2022). Nature Food

https://www.nature.com/articles/s43016-022-00658-w


24High-yield cell lines for serum-free production of 
cultivated meat 

Pasitka et al. (2022). Nature Food

https://www.nature.com/articles/s43016-022-00658-w
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Serum-free media closer to being the norm

Mitic et al., iScience; Schenzle et al., bioRxiv  
                                                 

https://www.sciencedirect.com/science/article/pii/S2589004222020958?ref=pdf_download&fr=RR-2&rr=78c3fd2199458c5d
https://www.biorxiv.org/content/10.1101/2022.11.13.516330v1
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Advances in microcarriers 
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Cultivated meat companies are sharing insights

Aleph Farms

BioTech Foods

Mosa Meat
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Connections between alternative protein pillars

Plant-based meat

Cultivated meat

Fermentation

Alternative 
protein 
finished 
products

Fermentation-
derived 

ingredients 

Fermentation-
derived 

growth factors 

Fermentation-
derived 

enzymes

Plant-based 
sidestreams & 

waste 
as feedstock 

Cultivated 
meat 

production 
waste as 

feedstock

Cultivated ingredients 

Plant-based ingredients 
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Data will be central to the next generation of PBM
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Investment across alternative proteins

Source: https://gfi-apac.org/defying-economic-headwinds-apac-alt-protein-investments-soared-in-2022/

https://gfi-apac.org/defying-economic-headwinds-apac-alt-protein-investments-soared-in-2022/


32

Alternative protein market trend predictions for 2023

CORPORATIONS 
PARTNERING WITH ALT 
PROTEIN COMPANIES

SCALE UP FACILITIES 
TAKE CENTRE STAGE

CONSUMER INSIGHTS AS 
A KEY DEVELOPMENT 

TOOL

4 5 6

Icon credits: Flaticon.com

RISK ASSESSMENTS AS 
GROUNDWORK FOR 

AGILE STARTUPS

7

Source: https://gfi.org/blog/the-top-7-alternative-protein-trends-fueling-optimism-in-2023//

 MERGERS AND 
ACQUISITION

2

MORE FDA GREENLIGHT 
OF CULTIVATED MEAT

1

ALTERNATIVE PROTEIN 
ALIGNMENT WITH 

ESG INVESTING

3

https://gfi.org/blog/the-top-7-alternative-protein-trends-fueling-optimism-in-2023/


Thank you!

WasamonN@gfi.org

credit: Green Rebel


