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Introduction to alternative proteins

2

Research priorities

Opportunities for animal and meat scientists 



Introduction to plant-based, cultivated, and 
fermentation-made meat, eggs, and dairy

 



Global meat demand shows no signs of 
slowing down.

Source: Food and Agriculture Organization of the United Nations; ESA Working Paper No. 12-3, p. 131   

By 2050, the world’s population is anticipated to increase by 30%, 
but demand for poultry will increase by 120%.
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Source: https://www.gfi.org/images/uploads/2018/05/WRISustainableFoodFuture.pdf

Feeding 10 billion

“To adequately feed more than 
9 billion people by 2050, the 
world must close a nearly 70 
percent gap between the 
amount of food produced in 
2006 and that needed by mid-
century.”
 
- World Resources Institute, 2014
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How will we feed 10 billion?

As the global population increases 
and people move into higher income 
brackets, more food is needed.

https://www.gfi.org/images/uploads/2018/05/WRISustainableFoodFuture.pdf


Alternative protein production platforms
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Plant-based Fermentation Cultivated

Photo courtesy of FormoPhoto courtesy of Redefine Meat Photo courtesy of Wildtype



Alternative proteins research priorities
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How is plant-based meat made?

INGREDIENT PROCESSING
Raw materials are isolated and 
functionalized by mechanical and chemical 
processes to create optimal ingredients for 
the end product.

     
END PRODUCT FORMULATION 
AND MANUFACTURING

Texturizatio
n

The correct mix of ingredients and 
processes are established to create the 
desired taste, texture, smell, and 
structure

SOURCE SELECTION
Characterize new crop sources to 
diversify the available inputs for 
plant-based meat.

OPTIMIZATION
The source material 
is optimized via 
breeding or 
engineering. 

Raw material 
optimization

Isolation and 
functionalization

Formulation and 
manufacturing



Traditional fermentation: using biological 
processing to improve functionality
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Biomass fermentation: high protein content and 
quality; imparting meat-like texture without 
extrusion or extensive processing
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Precision fermentation can address key functional 
and sensory challenges in alternative protein 
products
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Egg white proteins Milk proteins 
(casein, whey)

Collagen 
proteins

Heme 
proteins

Growth factors


