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Present letter is aimed at clarifying some critical points highlighted by Hanlon et al. regarding the
common knowledge element of the safety of food enzymes in support of their GRAS designation.
Particularly, we outline the development of peer-reviewed, generally recognized safety evaluation
methodology for microbial enzymes and its adoption by the enzyme industry, which provides the US
FDA with a review framework for enzyme GRAS Notices. This approach may serve as a model to other
food ingredient categories for a scientiﬁcally sound, rigorous, and transparent application of the GRAS
concept.
© 2017 Elsevier Ltd. All rights reserved.

The review article “GRAS from the ground up: Review of the
Interim Pilot Program for GRAS notiﬁcation” authored by Hanlon
et al. appearing in the July edition of FCT is a positive contribution
to our collective understanding of the GRAS Notiﬁcation Program
(https://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/
NoticeInventory/default.htm) as it outlines changes over time in
utilization of the program, review timelines and success rates,
and begins to look at industry practices in support of the GRAS
designation by deﬁned ingredient categories.
In the process of their review, the authors noted that the success rate for enzymes in the GRAS Notiﬁcation process has been
higher (almost 100%) than for other ingredients (approximately
80%) and that enzyme GRAS Notice reviews tend to be completed
faster than for most other ingredient types. In addition, based on
the ﬁrst 600 GRAS Notiﬁcations, the enzyme industry tends to
rely less on GRAS expert panels to support the common knowledge
element essential to gain GRAS designation. Hanlon et al. provide
interesting discussion around some underlying reasons why submitters of GRAS Notices use a GRAS panel or not, e.g., the
complexity of the determination and/or the function of the
ingredient.
The authors wondered whether, in the case of enzymes, “the
requirement to ‘provide a basis for your conclusion that the notiﬁed
substance is generally recognized, among qualiﬁed experts, to be
safe under the conditions of its intended use’ could be fulﬁlled
through means other than the inclusion of a conclusion from a
GRAS Expert Panel, such as through the review of the experts
within the FDA, or through reference to other previously approved
enzyme preparations.”

DOI of original article: http://dx.doi.org/10.1016/j.fct.2017.06.045.
http://dx.doi.org/10.1016/j.fct.2017.06.042
0278-6915/© 2017 Elsevier Ltd. All rights reserved.

We felt compelled to address the issue of how the enzyme industry supports the common knowledge element of food enzyme
GRAS designations. We agree with the authors of the article that
enzymes merit a separate category within the scope of GRAS Notiﬁcation. Indeed, most GRAS determinations for enzymes used as
processing aids represent relatively low complexity based on
many factors we will discuss here. In agreement with that observation, the FDA Guidance for Industry: “Enzyme Preparations: Recommendations for Submission of Chemical and Technological Data
for Food Additive Petitions and GRAS Notices.” (https://www.fda.
gov/downloads/Food/GuidanceRegulation/UCM217735.pdf) does
not stipulate the use of a GRAS panel for GRAS Notices.
Part of the answer to the authors’ question restated above is
embedded in the article itself. The authors state that speed of review is aided for those categories that have clear standards previously established in performing safety assessments (such as the
FDA guidance for enzyme submissions). The issuance of such
agency guidance for enzyme preparations was facilitated by the
availability of international guidance, published use information
on enzymes and on the safety of microbial species used as production strains, and peer-reviewed decision trees, which, collectively,
represents a body of generally recognized safety evaluation methodology on which the enzyme industry can rely for its GRAS
determinations.
The enzyme industry is relatively small and the visibility of its
main industry association (the Enzyme Technical Association or
ETA) is relatively low and largely technical in nature. Some
food safety scientists are not aware of the efforts by the ETA to
inform national and international regulatory agencies and the
scientiﬁc community of advances made in enzyme technology
and safety evaluation in scientiﬁc presentations (e.g., Pavel
et al., 2016) and publications (e.g., Sewalt et al., 2016), aiding

Letter to the editor / Food and Chemical Toxicology 107 (2017) 520e521

those agencies in developing guidance for the evaluation of
enzymes.
It is of further note that, in developing a standard enzyme evaluation approach, the ETA has incorporated landmark peerreviewed safety evaluation publications by Dr. Michael Pariza and
international guidance documents regarding food safety and
biotechnology from, amongst others, WHO/FAO, Codex Alimentarius, IFBC and OECD, as summarized in ETA's recent publication
(Sewalt et al., 2016). This latter article discusses each of the ﬁve
main elements of an enzyme safety evaluation:
 Enzyme identity, history of safe use, and sequence analysis
 Safe production organisms, based on selection of safe, nonpathogenic, non-toxigenic hosts, safe host improvement techniques, and thorough characterization of the resulting production organism
 Manufacture process conducted under controlled conditions
against standard speciﬁcations deﬁned speciﬁcally for enzymes
in the Food Chemical Codex and by the FOA/WHO Joint Evaluation Committee for Food Additives (JECFA, 2006)
 Selection of toxicological data; and
 Exposure in the intended use.
Overall, the article provides ample rationale for why enzyme
GRAS Notiﬁcation has followed its path of relying on publicly
available/peer-reviewed evaluation methodology and published
supporting information. GRAS panels are used mostly for validation
of comprehensive new safety determinations where one or more of
the above elements would include less familiar features, such as an
enzyme with a novel activity or protein sequence; a new production organism; and/or an application that is less well-described in
public information sources.
The many available publications used to support GRAS status of
individual enzyme preparations have discussed such features as the
safety of the speciﬁc microbial species for production of that speciﬁc enzyme; the long history of safe use of and published support
for the safety of commonly used enzymes. The peer-reviewed
safety evaluation decision trees address the safety requirements
for genetically engineered production strains and trigger points
for new toxicological studies, and the ability to establish welldocumented Safe Strain Lineages for routine production of many
enzymes, with the safety of any new member of the lineage building on the documented safety of earlier members of the lineage.
It is the judicious application and formalization of this type of
knowledge building that will allow safety experts in industry and
the FDA to continue to rely, with conﬁdence, on the pivotal information to support safety of food ingredients, and on GRAS conclusions as an exemption to formal food additive review, thus enabling
the FDA to focus its scarce resources on other food safety concerns.
As microbial enzyme technology evolves, so does the safety
evaluation methodology employed by the enzyme industry to support the safety of its products. In fact, the Pariza and Johnson (2001)
decision tree is an update to an earlier version originally published
by Pariza and Foster (1983). While we can expect that such decision
trees continue to evolve, members of the Enzyme Technical Association submit GRAS Notices to FDA to support transparency to the
agency, the food industry, consumers, and other national and international entities. We hope that enzyme industry GRAS practices
may serve as an example to manufacturers of other food ingredients of the successful application of the GRAS process, and invite
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GRAS experts from other food industry segments to interact with
the ETA to model the development of their standard GRAS methodology after that developed for microbial enzymes.
Transparency document
Transparency document related to this article can be found online at http://dx.doi.org/10.1016/j.fct.2017.06.042.
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