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Food ingredient safety assessments

A new or updated safety assessment of a food ingredient is 
conducted when the food ingredient:

• Has never been consumed as food,

• Is produced through a new manufacturing process,

• Is being added to new foods, or

• Is being added to existing foods in higher amounts
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The world of alternative proteins

• Legumes: Pea, Fava, Mung bean, Soy 

• Cereal grains: Oat, Rice, Barley, 
Canola

• Milk: Cow, Goat

• Other: Potato, Almond, Hemp, Fungal
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• Fungal-produced beta-lactoglobulin

• Yeast-produced beta-lactoglobulin

• Yeast-produced ovomucoid

Isolates from traditional foods Precision fermentation 

What triggers a safety assessment?
• New food

• New process

• New consumption pattern



Food ingredient safety assessment

• How is it manufactured?

• What is the specification?
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• What foods will it be 
used in?

• How much of those foods 
do people eat?

What is it? How much will people 
consume?

• What safety information 
already exists?

• Are additional studies 
needed?

Will amounts 
consumed be safe?

5

These questions are the same for all food 

ingredients, not just alternative proteins



The history of fermentation in 
food production 

Microorganisms have been used in food production since the 
dawn of civilization (e.g. bread, yogurt, cheese, beer)

The development of precision fermentation is an evolution of 
this practice, in which the microorganisms are precisely 
modified to efficiently produce food substances
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Precision fermentation:
Success story

Riboflavin (Vitamin B2)

• First commercial production used chemical synthesis (1930s)

• Commercial production with non-modified microorganisms 
was explored in the 1960s, but was abandoned because it 
was not competitive with the chemical synthesized form

• In the 1990s, the first riboflavin was produced by a genetically 
modified microorganism (GMM) on a commercial scale

• By 2015, practically 100% of the supply of riboflavin was 
produced by GMMs
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• Schwechheimer et al., (2016) Appl Microbiol Biotechnol 100: 2107-19

• Liu et al., (2020) Microb Cell Fact 19: 31

• Revuelta et al., (2017) J Ind Microbiol Biotechnol 44: 659-665



What is it?
Specifications

Purity 

• Nutritive content: protein, fat, carbohydrate

• Other desirable content: fiber, minerals, amino acids

Impurities

• Not readily avoidable substances like heavy metals

• Microbiological contamination

• Substances from the manufacturing process

• Other factors specific to the commodity: 
• Fava bean (GRN 879) includes alkaloid glycosides

• Potato protein (GRN 447) includes glycoalkaloids
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Establishing a 

specification is 

critical to 

evaluating the 

safety of a food 

ingredient



What is it?
Alternative protein examples 
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GRN 967: Soluble egg-white proteinGRN 684: Mung bean protein isolate

Specifications 

are similar for 

proteins isolated 

from traditional 

foods and 

precision 

fermentation



How much will people consume?

Isolates from traditional foods and precision fermentation

• They serve as an alternative source of protein

• Using these proteins in a variety of foods would not result 
in an increase in overall protein consumption of protein

• Their use would not increase protein intake above the 
Recommended Dietary Allowance (RDA)*
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*The RDA is a value “sufficient to meet the nutrient requirements” 

and is not a maximum/safety value



Will amounts consumed be safe?

1. Is the alternative protein different from proteins that have 
been traditionally consumed?

2. If so, how do we demonstrate that these differences do not 
pose any incremental safety concerns?
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OR?



Will amounts consumed be safe?

Hypothesis-driven safety assessments

• Review available information to identify potential risks 
associated of the traditional protein

• Determine whether there are significant differences with 
the alternative protein versus the traditional protein either 
in production or composition

• Assess whether available information supports the safety 
of the traditional protein or whether additional safety 
studies are necessary
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Identify potential differences:
Digestibility of alternative proteins

An example of a difference would be protein digestibility

Both in vitro and in vivo digestibility methods exist to evaluate 
the digestibility of proteins:
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GRN 967: Soluble egg-white protein

GRN 447: Potato protein isolates



Hypothesis-driven safety 
assessments

• Are there safety concerns about 
the production microorganism?

• Pathogenic: Infects an organism 
(Listeria monocytogenes)

• Toxigenic: Produces a toxin that 
harms the organism (Clostridium 
botulinum)

• Are there safety concerns about 
modifications to the production 
organism?
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Precision fermentation

Trichoderma reesei

Long history of use in food (17+ GRAS notices)

List of genes incorporated 

into the host organism



Hypothesis-driven safety 
assessments

Additional safety studies may be necessary, such as:

• Assessment of general toxicity (e.g. 90-day rat study)

• Assessment of genotoxicity (e.g. bacterial reverse 
mutation, and micronucleus assay)

Some challenges exist for studies of alternative proteins, such 
as maintaining nutritional balance in animal diets*
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*Standard rat diets are composed of ~20% protein



A lesson from enzymes

Many food enzymes are produced using precision 
fermentation, making these a common alternative protein

A review of over 200 genotoxicity and general toxicity studies 
on enzymes showed an absence of any adverse effects

This is expected, as proteins (including enzymes) are readily 
digested into amino acids by mammals after consumption

These studies are unlikely to provide any value in evaluating 
the safety of the majority of alternative proteins
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Ladics and Sewalt (2018) Regul Toxicol Pharmacol 98: 151-154



The future is here, and it’s global!

In November 2022, The Food and Agriculture 
Organization (FAO) of the United Nations and the 
World Health Organization (WHO) are holding an 
expert consultation as a first step in developing 
guidance on the safety assessment of alternative 
proteins
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