
Review of USDA National Bioengineered Food  
Disclosure Standard (NBFDS) 

 
Introductory notes:  

The NBFDS, published as a Federal Register Notice on 21 December 2018, is 
composed of two parts. The first part, comprising the bulk of the Notice text (56 of 63 
pages), is background and explanatory information, with the various parts listed in the 
“Outline of the Final Rule”. This part explains how the process of developing the NBFDS 
complied with the requirements of the enabling legislation (Public Law 114–216, which 
amended the Agricultural Marketing Act of 1946). It provides much detail, including 
discussion of various public comments received and why or why not they were 
incorporated into the NBFDS . The second part, “List of Subjects in 7 CFR Part 66”, is 1

the actual legal text that has become part of the Code of Federal Regulations (CFR).  
The NBFDS is complex and the first part discussion can be confusing; thus, this 

review will begin by providing an interpretation of the most basic and important 
information – what technologies are impacted, and what foods are covered. 

Then a more detailed review will be provided, starting with the second part of 
the Federal Register Notice, to describe what are the legal requirements, and then the 
first part, to consider how USDA navigated the political process to develop a Standard 
that attempts to address reasonable expectations, balancing both a ‘right to know’ while 
recognizing the inherent safety of the engineering technologies (see FDA Statement of 
Policy: Foods Derived from New Plant Varieties, 29 May 1992 in the regard ) and the 2

products that have been developed using them (see references supporting the safety of 
GE products ).  3

 
Impacted technologies:  

Foods produced with what can be referred to as the “older engineering 
technologies” – recombinant DNA (rDNA), with plant transformation, usually by 
Agrobacterium or microprojectile bombardment, would clearly be covered.  

Wording in the bioengineered definition “…not otherwise…obtained through 
conventional breeding or found in nature…” is similar to that used in the recent (29 Mar 
18) USDA news release on Plant Breeding Innovations (e.g., gene editing, etc.); and, 
additionally, the use of “genetic material” and “rDNA” suggest that CRISPR techniques 

1 Reviewer’s comment (RC): I have been involved with regulatory aspects of ag biotechnology for as long 
as the technology and their regulatory requirements existed. Since the first of these, which were the NIH 
Recombinant-DNA Activities Committee Guidelines (from which I received one the of first approvals to 
grow an rDNA clone in bacteria in greater than 2 liters), my experience has been that regulatory 
requirements world-wide have consistently increased, usually with the rationalization that greater 
regulatory oversight will give the public greater acceptance of their safety, when in fact the opposite has 
occurred. This is the first significant law-based regulatory requirement that, in my view, has the 
opportunity to reverse the course of increasing regulatory burden, as well as addressing public 
acceptance.  
2 RC: I feel this is the best overall assessment of the food safety of the rDNA technology, recognizing the 
inherent safety of the plant variety development process and providing an outline for how to assess the 
safety of individual rDNA products. 
3 These include those in the attached list: GMO Food Safety References. 
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that use only RNA might not be covered. However, USDA goes on to say that they will 
focus on products rather than technologies and that they will “consider new and 
emerging technologies and whether foods resulting from those technologies meet the 
definition of ‘bioengineered food’” and “is not making a blanket statement regarding the 
scope of technologies that are covered by the NBFDS”. Thus, products developed by 
the new engineering technologies (e.g, CRISPR, TALENS, zinc fingers) will be 
evaluated on a case by case basis. 
 
Foods that are covered by NBFDS (if on the List of Bioengineered Foods or known by 
the regulated entity to be bioengineered ): 4

1. “Food” as defined by the Federal Food, Drug and Cosmetics Act (FDCA) and 
subject to FDCA labeling requirements, i.e., 

o Raw produce, seafood (except catfish), dietary supplements 
o Most prepared foods, such as breads, cereals,  
o Non-meat canned and frozen foods,  
o Snacks, desserts, and drinks 
o Chewing gum 
o Processing aids (if not incidental additives) 
o Enzymes (if not incidental additives) 
o Microorganisms, e.g., yeast, (if not incidental additives) 
o Components of covered foods 
o Wild game, e.g., venison, rabbit 

2. Foods covered by labeling requirements of the three Food Safety and Inspection 
Service (FSIS) statues (i.e., meat, poultry, eggs) if: 

o Predominant ingredient would be covered (see 1. above) 
o Predominant ingredient after water, stock, brother, etc., would be covered 

(see 1. above)  
3. Wines with less than seven percent alcohol by volume and beers brewed without 

malted barley and hops 
 
Foods that are not covered by NBFDS: 

1. Animal feed, pet food (even though a “food” under FDCA) 
2. Meat, poultry, eggs as sole ingredient 
3. Multi-ingredient food if meat, poultry or egg is the predominant ingredient 
4. Multi-ingredient food if water, stock, broth, etc., predominant ingredient and meat, 

poultry or egg is the second predominant ingredient 
5. Distilled spirits, wines, or malt beverages as defined by the Federal Alcohol 

Administration Act (FAA Act) 
a. see 3. in ‘Foods…covered…’ above for those that are covered 

6. Foods with undetectable modified genetic material as produced by a validated 
refining process (e.g., refined sugar, oils) 

7. Incidental additives that are present in food at an insignificant level and do not 
have any technical or functional effect in the food 

4 Note that the great majority of the foods that are covered are NOT currently on the List of BE Foods. 
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8. Food served in a restaurant or similar retail food establishment (e.g., food truck, 
et al) and for very small food manufacturers (those with less $2.5 million in 
annual sales) 

9. Food from an animal solely because the animal consumed feed from a 
bioengineered substance 

10.Food certified under USDA National Organic Program 
a. But exemption does not apply to products with less than 70 percent 

organically produced ingredients 
11.Food with bioengineered substance at or below a threshold of 5% for the 

inadvertent or technically unavoidable presence, for each ingredient. 
 
Review of the second part, List of Subjects in 7 CFR Part 66: In this part, the 
important text related to the legal requirements of the NBFDS will be identified with 
some analysis of its meaning and impact.  
● Definitions (Sec 66.1):  

o A bioengineered (BE) food is “a food that contains genetic material that has 
been modified through in vitro recombinant deoxyribonucleic acid (rDNA) 
techniques and for which the modification could not otherwise be obtained 
through conventional breeding or found in nature…”  Thus, what are referred 5

to as the “older engineering technologies”, (e.g., rDNA, with plant 
transformation usually by Agrobacterium or microprojectile bombardment) 
would clearly be covered. The definition excludes modifications that could be 
developed by conventional breeding or those found in nature, thus, being 
consistent with the USDA’s earlier (29 Mar 18) news release on Plant 
Breeding Innovations (e.g., gene editing). Additionally, the use of “genetic 
material” and “rDNA” suggest that techniques that use only RNA and protein 
(e.g., CRISPR with just RNA or RNA and protein) might not be covered. 
However, additional text says, “this definition of bioengineered food focuses 
primarily on the products of technology, not the technology itself. AMS  is not 6

making a blanket statement regarding the scope of technologies that are 
covered by the NBFDS” and “AMS will, in consultation with the U.S. 
Government agencies responsible for the oversight of biotechnology 
products, consider new and emerging technologies and whether foods 
resulting from those technologies meet the definition of ‘’bioengineered food’”. 
Thus, except for products consistent with the 29 Mar 18 press release on 
Plant Breeding Innovations, there is no clear indication, here, on how 
products of the “new engineering technologies” will be treated. Additionally, 
the food will not be considered BE if genetic material (i.e., rDNA) is “not 
detectable”, according to defined processes (see Detectability below). An 
analogous definition of bioengineered substance is provided to cover those 

5 RC: Reviewer’s underline; note that this is different than the Codex definition, which says “in vitro nucleic 
acids…”, thus, including RNA, and uses rDNA as an example, whereas, the NBFDS definition defines it 
as rDNA. 
6 AMS is Agricultural Marketing Service, the USDA group managing the NBFDS. 
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things that may not be covered by a legal definition of “food” but might be 
present in a food.  

o The mandatory compliance date for regulated entities (food manufacturers, 
importers and retailers) is 1 January 2022. 

o A List of Bioengineered Foods, approved for legal production anywhere in the 
world, will be provided and updated annually by AMS. See below for items in 
current List. 

o Predominance identifies those ingredients most abundant by weight in a food 
and has importance relative to ingredients required to be considered as BE in 
a food. 

o Small food manufacturer (with annual receipts between $2.5 and $10 million) 
and very small food manufacturer (with annual receipts less than $2.5 million) 
are defined and has importance relative to various compliance requirements. 

o There are additional definitions that were felt to be of less importance to GWG 
and its members. 

● Exemptions (Sec 66.5):  
o Food served in a restaurant, food service or similar retail establishment is 

exempt. 
o Very small food manufacturers, as defined above, are exempt. 
o “A food in which no ingredient intentionally contains a bioengineered (BE) 

substance, with an allowance for inadvertent or technically unavoidable BE 
presence of up to five percent (5%) for each ingredient.” This is important in 
that it provides a threshold number for the presence of a BE substance that 
occurs as part of normal food manufacture and distribution processes. Note 
also that this is for “each ingredient” not just the food as a whole.  7

o Animal-derived food will not be considered BE solely because the animal 
consumed BE feed. 

o Certified organic foods are exempt , except, under the “Made with Organic” 8

label, those with less than 70% organic ingredients. 
● List of Bioengineered Foods (Sec 66.6-7): 

o The current list contains the following foods: Alfalfa, apple (ArcticTM 

varieties), canola, corn, cotton, eggplant (BARI Bt Begun varieties), papaya 
(ringspot virus-resistant varieties), pineapple (pink flesh varieties), potato, 
salmon (AquAdvantage), soybean, squash (summer), and sugarbeet. 

o The List will be updated on an annual basis, but food manufacturers, 
importers and retailers must label a food if they know it to be, or contain, a BE 
even if not on the list. 

● Detectability (Sec 66.9): 

7 RC: This should be considered relative to food certified under the National Organic Program, where 
there is an allowance of up 5% for food from non-organic sources, including conventionally produced 
using pesticides, but has no defined tolerance for the presence of GMOs.  
8 Although they must not contain GMOs by their own certification rules. 
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o If modified genetic material is not detectible, the food considered is not BE 
food, if records are maintained to show that the food had been subject to a 
validated refinement process that makes the genetic material undetectable. 

o Once a refinement process has been validated to show that genetic material 
is undetectable, repeated testing is not necessary if records are maintained to 
show that the validated process was used. 

o Standards of performance for detectability testing must be established to 
show consistent, accurate analytical performance that are sufficiently 
sensitive for the purposes of the detectability. 

● Implementation and compliance (Sec 66.13): 
o Implementation is 1 Jan 2020, except for small manufacturers, which is 1 Jan 

2021. Voluntary compliance is allowed until 31 Dec 2021, with the use of 
pre-empted state labels during this time. 

o Mandatory compliance starts 1 Jan 2022. 
● BE disclosure (Sec 66.102-118): 

o Types of disclosure may be by text (e.g., “bioengineered food” or “contains 
bioengineered food ingredient”), by symbol (see immediately below), or by an 
electronic or digital link (link requirements are quite detailed). 

 

 
 
● Voluntary disclosure (Sec 66.116): 

o Regulated entities that are otherwise exempt from BE labeling but may wish 
to declare the presence of a food on the List may do so by methods similar to 
those above, but with a different symbol, as follows: 

 

 
 
● Record keeping and access to records (Sec 66.300-304): 

o Regulated entities must retain records for two years from the date of GE food 
sale, for potential auditing by AMS. 
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o When requested, regulated entities must provide data within 5 business days 
and when on-site inspection occurs, regulated entity will be provided 3-day 
notice. 

● Enforcement (Sec 66.400-406): 
o Any interested person may file a complaint with AMS about a violation of the 

NBFDS by a regulated entity. 
o This part provides information on this process and any audit or hearing as a 

result. 
● Other sections provide additional information that was felt to be of less importance 

for this review. 
 
Review of the first part, listed in Outline of the Final Rule, as Introduction through 
Rulemaking Analyses and Notices: At 56 pages, this part is too complex to provide a 
meaningful review in just a few pages. Instead, some text has been pulled out that 
should provide some sense of the degree to which USDA complied with the 
requirements of the law while addressing the many public comments. 
 
● Page 65815: “Nothing in the disclosure requirements set out in this final rule 

conveys information about the health, safety, or environmental attributes of BE food 
as compared to non-BE counterparts.”  

o It is important to recognize that this Standard is primarily a law-driven, 
marketing tool, in many ways analogous to, but with very different drivers 
than, the National Organic Program. Some critics of the NBFDS have 
complained that it has not provided a technical definition of GMO or of genetic 
engineering; but I doubt that any of us, scientists, who use the technology, 
could do so with broad acceptance. 

● Page 65815: “The final rule is intended to provide for disclosure of foods that are or 
may be bioengineered to consumers, but also seeks to minimize implementation and 
compliance costs for the food industry— costs that could be passed on to all 
consumers. To that end, AMS has tried to craft requirements that are clear and 
straightforward, incorporating flexibility where appropriate.” 

● Page 65818: “AMS finds it unnecessary to define the term ‘found in nature’” and 
“AMS believes it needs to retain maximum flexibility. That will not be accomplished 
by narrowly defining ‘’found in nature’.” 

o This can be good, but also subjects the NBFDS to political winds depending 
on the political party in power. 

● Page 65821: “AMS continues to  believe that determinations about what constitutes 
BE food for the purposes of the NBFDS should focus primarily on the 
characteristics of foods that have been produced using bioengineering as defined 
in the amended Act, and whether such foods meet the definition of ‘bioengineered 
food.’ Thus, as proposed, the products of new technologies will be considered 
during reviews and updates of the List of Bioengineered Foods.” 

o Same comment as noted for “found in nature”, above. 
● Page 65835: In noting some public comments: “The interest of these commenters 

was to prevent confusion among consumers and in the international marketplace if 
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the NBFDS failed to harmonize the law with existing standards—FDA, Codex 
Alimentarius, and USDA Certified Organic, all of which include gene editing and 
gene silencing techniques (e.g. sequence-specific nucleases, meganucleases, zinc 
finger nuclease, CRISPR-Cas system, TALENs, oligonucleotide directed 
mutagenesis RNAi, RNAi pesticides, and RNA- dependent DNA methylation)” – 
and -  “Several commenters…also recommended adopting the Codex Alimentarius 
definition for Modern Biotechnology: (i) In vitro nucleic acid techniques, including 
rDNA and direct injection of nucleic acid into cells or organelles, or (ii) fusion of 
cells beyond the taxonomic family, that overcomes natural, physiological 
reproductive or recombination barriers, and that are not techniques used in 
traditional breeding and selection. These commenters state that the Codex 
Alimentarius definition of bioengineering is internationally recognized by the World 
Trade Organization as the standard for settling trade disputes, and therefore should 
serve as a guidepost for the USDA” - with AMS response as – “this definition of 
bioengineered food focuses primarily on the products of technology, not the 
technology itself. AMS is not making a blanket statement regarding the scope of 
technologies that are covered by the NBFDS. Finally, AMS agrees the NBFDS 
should align with some elements of existing standards to the extent possible. In 
Sections II through IV of this rule, AMS outlines its efforts to align the NBFDS with 
existing laws.” 

o The strong international pressures that will be brought to bear to conform to 
international definitions, such as Codex, as incorporated into law by many 
nations who ratified the Cartagena Protocol on Biosafety, must be 
recognized, especially as more products using the new technologies are 
developed and enter the international marketplace. 

● Page 65838: ’’AMS finds ‘conventional breeding’ is a commonly understood term 
within the industry which does not require a definition. Additionally, any 
‘conventional breeding’ definition could become unworkable or obsolete as 
technology and techniques evolves. Forgoing defining the term would allow AMS to 
respond to those challenges in real time” – and – “AMS finds it unnecessary to 
define the term ‘found in nature.’ AMS received no compelling arguments to define 
the term and believes that attempting to do so may cause confusion in light of the 
rapid pace of innovation. In order to incorporate technological changes in industry 
into this mandatory labeling standard, AMS believes it needs to retain maximum 
flexibility. That will not be accomplished by narrowly defining found in nature.” 

o In addition to comments above with regard to “found in nature”, it should be 
recognized that a lack of specific definitions, focusing instead on outcomes, 
such as safety, has allowed US regulatory agencies to respond with 
flexibility to gene edited products. 

 
Concluding remarks:  

As should be evident from this review, USDA has gone to great lengths to 
develop a BE labeling Standard that meets the requirements of the law, while 
addressing the public’s “right to know”, maintaining some respect for the best science 
on food safety, and recognizing the concerns for unreasonable burdens on business. 
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Already there is much comment in the public and scientific press, with negative vs. 
positive responses pretty much aligning with expectations from previous responses on 
issues related to the older engineering technologies (i.e., GMOs). Links to some of 
these responses are provided on an attached document . 9

As USDA, and the other US regulatory agencies, develop rules within the US that 
support engineering technologies, and encourage US trading partners to do the same, 
groups like GWG can aid in these efforts by providing supportive comments. Thus, 
GWG should take some time to carefully evaluate this review, the public and scientific 
responses, as well as the NBFDS, itself (attached here also), and consider an 
appropriate public response. 
 
Disclaimer: Although the reviewer has considerable experience with US food and ag 
biotechnology regulatory requirements, this review is based on this experience and 
background in science and should not be considered a professional legal review. 
Additionally, the reviewer is generally supportive of both the older and new engineering 
technologies and of the products that have been and are being developed with them. 
 
 
William P. Pilacinski, PhD 
wppila@gmal.com  
14 January 2019 
 
Attachments: 
● GM Food safety references.docx 
● Comments from various groups on NBFDS.docx 
● USDA BE Food Label FR65814 21Dec18_2018_27283.pdf 

9 See Comments from various groups on the National Bioengineered Food Disclosure Standard, 
attached. 
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