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Center for Food Safety and Applied Nutrition (CFSAN)

Office of Food Additive Safety (OFAS)

Division of Food Ingredients (DFI)

Ensures the                        of substances added to food

U.S. Food and Drug Administration (FDA)

Who We Are & What We Do
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Federal Food, Drug & Cosmetic Act

The Law Foods, Food Ingredients, 
Drugs & Cosmetics

This Photo by Unknown Author is licensed under CC BY-SA-NCThis Photo by Unknown Author is licensed under CC BY-SA-NC

This Photo by Unknown Author is licensed under CC BY-SA-NC This Photo by Unknown Author is licensed under CC BY-SA-NC
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http://mothernaturelovesyou.com/conventional-pharmaceutical-drugs-dangerous-olivia-2/
https://creativecommons.org/licenses/by-nc-sa/3.0/
http://foodwatch.com.au/images/stories/p-handy-stuff/fresh-colorful-fruits-and-vegetables-picjumbo-com.jpg
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.innaturale.com/wp-content/uploads/2018/12/definizione-snack.jpg
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://get.pxhere.com/photo/brush-makeup-make-up-eyelash-makeup-brush-human-body-face-eyes-eye-beauty-organ-cosmetics-bristles-applying-eyelash-curler-eye-shadow-394943.jpg
https://creativecommons.org/licenses/by-nc-sa/3.0/
https://www.amazon.com/
https://www.amazon.com/Federal-Food-Drug-Cosmetic-Act/dp/098307190X
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Two Components of GRAS

Evidence of Safety

Food Additive

GRAS

General Recognition of Safety

GRAS

Safety data, information must:

1. Be generally available 

2. Be generally accepted

The information supporting the 
GRAS conclusion must be 

generally available; it cannot 
be confidential.

• Availability: Publication in 
peer-reviewed scientific 
journals, text books, 
scientific reports etc.

• Acceptance: Consensus 
among qualified scientific 
experts regarding safety

www.fda.gov
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Safety Considerations for GRAS Notices 
Describing Uses of GE 

Microbe-Produced Ingredients

www.fda.gov



This figure has been republished from “Cellular 
Agriculture: An extension of common 
production methods for food” 
https://gfi.org/images/uploads/2018/03/Cellul
ar-Agriculture-for-Animal-Protein.pdf

www.fda.gov

https://gfi.org/images/uploads/2018/03/Cellular-Agriculture-for-Animal-Protein.pdf
https://gfi.org/images/uploads/2018/03/Cellular-Agriculture-for-Animal-Protein.pdf
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Safety Considerations
• Identification of production strain

– Safe strain lineage

– Pathogenicity of host strain

– Whether the host strain is toxic (e.g., 
production of any toxigenic metabolites)

– Antibiotic resistance profile

• Deposit designation (strongly recommended), or 
how the identity was confirmed

• Modifications made to production strain

– How the strain was genetically engineered 
(e.g., construction of the production strain)www.fda.gov
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Safety Considerations, cont’d.

• Identification and function of inserted genetic sequences

- Explicitly state what genetic material was inserted, and 
any extraneous DNA left behind

- Introduction of new traits (genes) that yield additional 
by-products or impurities

- Identification of any possible proteins produced, 
including a discussion on allergenicity

- Stability of the introduced genetic sequences; including 
potential for transmission of genetic sequences

- Confirmation of the identity of the inserted genetic 
sequences

www.fda.gov
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Safety Considerations, cont’d.

• Composition and purity of the final 
food ingredient, including 
presence/absence of production 
strain

www.fda.gov

• Whether any of the raw materials used 
in the fermentation media are major 
allergens or are derived from major 
allergens

• Intended target foods and 
use levels
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Examples

www.fda.gov
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Enzymes
• Enzyme genes expressed by various production 

microorganisms during fermentation and 
recovered and purified 

This Photo by Unknown Author is 
licensed under CC BY

This Photo by Unknown Author is licensed under CC BY-SA; 
This Photo by Unknown Author is licensed under CC BY-SA

This Photo by Unknown Author 
is licensed under CC BY-SA

This Photo by Unknown Author is licensed under 
CC BY-SA

This Photo by Unknown Author is licensed 
under CC BY-SA-NC

This Photo by Unknown Author is licensed under 
CC BY-SA-NC

• Safety of: donor DNA, parent and production 
strains, fermentation product(s), manufacturing, 
and the enzyme itself

www.fda.gov

http://2017.igem.org/Team:UCC_Ireland
https://creativecommons.org/licenses/by/3.0/
https://en.wikipedia.org/wiki/Aspergillus_fumigatus
https://creativecommons.org/licenses/by-sa/3.0/
https://en.wikipedia.org/wiki/Trichoderma
https://creativecommons.org/licenses/by-sa/3.0/
https://en.wikipedia.org/wiki/Bovine_pancreatic_ribonuclease
https://creativecommons.org/licenses/by-sa/3.0/
https://english.stackexchange.com/questions/120666/why-is-bread-uncountable-how-do-you-describe-the-three-breads-in-the-picture
https://creativecommons.org/licenses/by-sa/3.0/
https://www.localharvest.org.au/learn/how-to-make-cheese/
https://creativecommons.org/licenses/by-nc-sa/3.0/
http://www.dudeiwantthat.com/household/bar/craft-beer-glass-tasting-kit.asp
https://creativecommons.org/licenses/by-nc-sa/3.0/
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Algal Oils

• Microalgae that produce oils enriched in 
unsaturated fatty acids

This Photo by Unknown Author is licensed 
under CC BY This Photo by Unknown Author is licensed under CC BY-SA

This Photo by Unknown Author is licensed under 
CC BV.

• Safety of: parent and production strains, 
microbial inactivation and product purification, 
and the product oil itself

www.fda.gov

http://palaeos.com/life/index.html
https://creativecommons.org/licenses/by/3.0/
https://de.wikipedia.org/wiki/Photobioreaktor
https://creativecommons.org/licenses/by-sa/3.0/
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Yeast
• Hops flavor biosynthetic enzyme genes from mint 

and basil plants expressed by yeast during 
fermentation of beer

This Photo by Unknown Author is licensed under CC BY-SA This Photo by Unknown Author is licensed under 
CC BY-NC

This Photo by Unknown Author 
is licensed under CC BY-NC

• Safety of: donor DNA, parent and production 
strains, manufacturing, and the hops flavor 
molecules produced

www.fda.gov

http://en.wikipedia.org/wiki/File:Mint-leaves-2007.jpg
https://creativecommons.org/licenses/by-sa/3.0/
http://foodists.ca/2009/10/03/strathcona-sourdough-adventures-with-real-bread.html
https://creativecommons.org/licenses/by-nc/3.0/
http://pngimg.com/download/2374
https://creativecommons.org/licenses/by-nc/3.0/
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Conclusions

• DFI ensures that food 
ingredients are safe for 
their intended uses.

• FDA’s GRAS Notification 
Program is transparent.

• We strongly encourage 
pre-submission meetings; 
request one at 
Premarkt@fda.hhs.gov.
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Thank you!


