GRAS Notice (GRN) No. 879
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory










































































































































































































































From: Don Schmitt

To: Downey, Jason

Cc: Judy Yeung; Kimmo Lucas; Hanlon, Paul R; Weeks, Kelly J
Subject: Re: GRN 879 - Fava bean protein isolate - Follow-Up Questions
Date: Thursday, November 21, 2019 12:15:33 PM

Attachments: image003.png

EDA fava bean GRN questions and answers 112119.pdf

Dear Dr. Downey,

We have attached responses to all of the follow up questions raised by FDA in your email dated
November 14, 2019. Please let me know if you have any further needs.

Best regards,

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) named herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby notified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>

Date: Thursday, November 14, 2019 at 10:56 AM

To: "Downey, Jason" <Jason.Downey@fda.hhs.gov>

Subject: Re: GRN 879 - Fava bean protein isolate - Follow-Up Questions

Thank you, Jason. We will have responses back in 10 business days (before the Thanksgiving holiday
if possible).



Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.
739 Thornapple Drive
Naperville, IL 60540
phone: 630.352.0303

email: dschmitt@toxstrategies.com

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) named herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
hereby notified that any dissemination, distribution or copying of this e-mail, and any attachments thereto, is strictly
prohibited. If you have received this e-mail in error, please immediately notify ToxStrategies, Inc. at (832) 868-
7729 and permanently delete the original and any copy of any e-mail and any printout thereof.

From: "Downey, Jason" <Jason.Downey@fda.hhs.gov>

Date: Thursday, November 14, 2019 at 10:49 AM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 879 - Fava bean protein isolate - Follow-Up Questions

CAUTION: This email originated from outside of the organization. Do not click links or open attachments unless you
recognize the sender and know the content is safe.

Dear Mr. Schmitt,

During our review of GRN 879, which you submitted on behalf of Yantai T. FULL Biotech Co., Ltd. for
use of fava bean protein isolate in select conventional food categories, we noted six clarifying
comments and questions that are attached to this email. Please provide responses to the attached
comments and questions within 10 business days. If you are unable to complete the response
within that time frame, please contact me to discuss further options. If you have questions or need
further clarification, please feel free to contact me. Thank you in advance for you attention to our
comments.

Regards,
Jason

Jason Downey, PhD



Staff Fellow (Biologist)

Division of Food Ingredients

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety

U.S. Food and Drug Administration

TEL: 240-402-9241

jason.downey@fda.hhs.gov
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1.

In Part 1 of your Notice on page 6, you cite the statutory basis for your GRAS conclusion. We note that
21 CFR Section 570 deals with animal drugs, feed, and related products. Please clarify the statutory basis
for your GRAS conclusion as required by 21 CFR 170.225(c)(5).

Answer: The statement should read as follows: TFULL, through its agent, ToxStrategies, confirms
that the fava bean protein ingredient, which meets the specifications described herein, has been
determined to be GRAS through scientific procedures in accordance with 21 CFR § 170.30(a) and

(b).

Table 2 on page 9 of your Notice is titled “Alkaloid concentration in three lots of fava bean protein
(mg/kg)” and Table 3 on page 10 is titled “Typical amino acid profile (g dry basis per 100 g product)”.
On page 13 you appear to refer to Table 3 as showing levels of anti-nutrients in your fava bean protein
isolate (“anti-nutritionals (Table 3)”). Please indicate whether the reference on page 13 should read “anti-
nutritionals (Table 2)”.

Answer: The reference on page 13 should read “anti-nutritionals (Table 2)”.

Table 6 on page 13 of your Notice provides analytical results for four non-consecutive lots of fava bean
protein isolate. We note that the results for “Lot No. ” in Table 6 differ from those
reported in the Certificate of Analysis for that lot in Appendix A of your Notice. Please clarify these
discrepancies or provide a corrected Table 6.

Answer: See corrected Table 6 below.

Table 6. Analytical results for four non-consecutive lots of fava bean protein

Lot No. Lot No. Lot No. Lot No.
Specification
Protein (%) >90 98.4 91.3 92.7 95.7
Ash (%) <5 4.5 4.2 1.2 4.1
pH 67 7.1 7.5 6.4 6.4
Lead (mg/kg) <0.1 <0.02 <0.02 <0.02 <0.02
Arsenic (mg/kg) <0.1 <0.03 <0.03 <0.03 <0.03
Cadmium (mg/kg) <0.1 <0.02 <0.02 <0.02 <0.02
Mercury (mg/kg) <0.1 <0.02 <0.02 <0.02 <0.02
Total Plate Count (CFU/25g) <10,000 160 80 <10 <10
Yeast and mold (CFU/25g) <100 <81% yeast <10 <10 <10
mo

E. coli Negative Negative <10 Negative Negative
Salmonella Negative Negative Negative Negative Negative
Staphylococcus aureus Negative Negative Negative Negative Negative




4. Inyour Notice, Table 8 is titled “Proposed maximum food use levels” and Table 9 is titled
“Alkaloid concentration in three lots of fava bean protein (mg/kg)”. On several pages you refer to
“Table 8 as showing the levels of anti-nutrients in three lots of your fava bean protein isolate.
Thus, it appears that some references to Table 8 in the Notice should have been to “Table 9”. In
addition, on page 24 you reference a “Lot No. ” in “Table 8 (which we assume meant
Table 9). However, this lot is not included in Table 9. Please rectify these inconsistencies with
Table 8 and 9 in your Notice, either by specifying/clarifying each instance in a response or make
available the corrected pages/sections of the Notice.

Answer: There are three references to “Table 8” that should be corrected to read “Table 9”. On
page 23, last paragraph, the sentence should read “The total amount of convicine and vicine in
regular fava bean varieties is 6—14 mg/g (Arese et al., 2007), an amount that is orders of
magnitude greater than that found in the proposed fava bean protein ingredient (see Table 9).”
On page 24, the first sentence should read “This is comparable to the levels shown in Table 9 for
the proposed fava bean protein ingredient (e.g., approximately 0.348 mg/g for Lot No. ).”
On page 29, last paragraph, 4" sentence should read “This is comparable to the levels shown in
Table 9 for the proposed fava bean protein ingredient (e.g., approximately 0.348 mg/g for Lot

No. ).” In addition, page 7, line 1 of the Expert Panel Report (Exhibit 1) should be
corrected to read “Table 9” and not “Table 8”. On page 24, the reference to “Lot No. in
“Table 8 should read “This is comparable to the levels shown in Table 9 for the proposed fava
bean protein ingredient (e.g., approximately 0.348 mg/g for Lot No. ).”

5. In your section on the allergenicity of your product (pages 25 and 26) you state that you were
only able to find one publication in the public record that presented a case report on the
allergenicity of the fava bean. FDA has found two other case reports of allergenicity related to
fava beans (broad beans). Reference 1 discusses fried broad bean allergenicity in a 5-year-old
male and reference 2 discusses allergenicity in a farmer. Furthermore, we found an additional
reference that showed that the IgE from patients with peanut allergy produced some cross-
reactivity with protein extracts from fava beans. Please discuss whether these additional citations
impact your safety assessment. In addition, give assurance that all relevant publicly available
information has been extracted and reviewed during your GRAS review.

Answer: We thank FDA for the additional references and discuss each paper below. They were
identified in our literature search but not included in the GRN. We can assure FDA that our
literature search was comprehensive and included more than 460 hits which were reviewed for
relevance.

It is our opinion that the additional references do not change any safety conclusions in the GRN
or expert panel report. The GRAS dossier states that allergic reactions occur rarely and the
additional references do not dispute that conclusion. They report either very special situations
(Rodriguez-Mazariego et al., 2016; Damiani et al., 2011) or very weak skin prick test results in a
small minority of ten patients selected for their significant peanut allergy status.

The Rodriguez-Mazariego et al. (2016) paper reports allergy to oral exposure to broad beans only
in one very specific situation - when they are fried - but not when they are cooked. Skin Prick
Test results were negative in this patient when exposed to raw, cooked and fried broad beans -
only oral challenge to fried beans caused a problem. The paper did not explore what changes
frying induced in broad beans that caused the allergic reaction, but the proposed fava bean



protein product is not produced using frying so this paper identifies a situation that is most likely
not applicable.

The Damiani et al. (2011) paper reports a prolonged, and likely very high, occupational exposure
to fava beans that resulted in hypersensitivity. There are many known situations where very high
occupational exposures to substances can induce hypersensitivity that is absent in typical
consumer exposure to much lower levels with intermittent exposure. Consumer exposure via
food is very unlikely to replicate this farmer’s situation.

The Jensen et al. (2008) paper performed allergy cross-reactivity testing on ten children with
moderate to severe peanut allergy. Broad beans produced positive Skin Prick Test results in only
two of the 10 children. One had a 3.5 mm wheal that barely exceeded the minimal positive level
(3mm). The other child showed a significant positive result with broad bean and every other food
protein tested indicating a high propensity to show a cross-reactivity response. The result simply
confirms what the dossier already stated - that cross-reactivity in peanut allergic individuals may
rarely occur with fava bean protein just as it might with other legumes. Labeling was strongly
recommended by the expert panel as this protein ingredient is not substantially different from any
other legume or legume-derived protein. In addition, although fava beans did show cross-
reactivity in some peanut-allergy patients, additional tests showed that fava bean proteins were
about 1000-fold less potent than peanut proteins in inducing histamine release (Figure 1, Jensen
et al., 2008).

On page 26, you state that “it is proposed that the ingredient labeling for the fava bean protein
product clearly state that it contains ‘fava bean protein’ and individuals who wish to avoid fava
bean or fava bean protein consumption for any reason would be able to identify the presence of a
fava bean-derived ingredient.” However, given that: a) many consumers who have not previously
consumed fava beans would not necessarily know that they have G6PD deficiency or that they
are sensitized to fava beans, b) a number of cases of hemolytic anemia in infants have been
reported due to breastfeeding mothers who consumed fava beans and, c¢) your intended uses
include products expected to be consumed by pregnant and/or breastfeeding women as well as
children, please provide a narrative to ensure safe consumption of fava bean protein isolate for
both children and adults under the existing regulation.

Answer: It is true that individuals who are G6PD deficient sometimes find out by consuming a
food that creates a clinical problem, as diagnostic testing is not necessarily conducted on every
infant or individual. However, the proposed ingredient is a refined protein product derived from
fava beans, with a documented low level of vicine and convicine as indicated in Table 9. The
GRAS determination indicates that these levels are not only low in the proposed product - but so
low that they are unlikely to cause a problem as evidenced in a challenge study in G6PD
deficient individuals (Arese et al., 2007).

Regarding breastfeeding, fava bean flour is used as the starting material in the production of the
fava bean protein product and the proposed product contains very low levels of the vicine and
convicine that cause a problem in G6PD deficient individuals. Table 9 demonstrates that the
alkaloid concentrations in three lots of the proposed protein product are indeed quite low -
especially in comparison to the information reported by Arese et al. (2007) in which G6PD
individuals were challenged with fava beans. The total amount of convicine and vicine in regular
fava bean varieties is 6—14 mg/g (Arese et al., 2007), an amount that is orders of magnitude
greater than that found in the proposed fava bean protein ingredient. Anderson (2018) is



not specific about what foods containing fava beans might have caused the cited problem
following breastfeeding but is most likely raw or cooked fava beans and not a low
vicine/convicine fava bean-derived protein ingredient.

In summary, given the fact that reported cases of hemolytic anemia in breastfed infants occurred
in women consuming raw or cooked whole fava beans containing high levels of vicine and
convicine, and the concentration of the same alkaloids in the proposed protein product are very
low, it is unlikely that significant levels of vicine and convicine would be present in breast milk
following consumption of a food containing the proposed protein ingredient that would represent
a hazard to either the mother or infant.



From: Don Schmitt

To: Downey, Jason

Cc: Judy Yeung

Subject: Re: GRN 879 - Fava bean protein isolate - Requests for Clarification
Date: Tuesday, February 11, 2020 2:48:24 PM

Attachments: imaqge003.png

Hi Jason,

The following provides answers to the two questions raised in your email of February 10, 2020.

1. On page 11 of the notice, the notifier indicates that the fava bean protein extraction begins by
soaking fava bean flour. Please state the solvent that is used for this soaking and extraction.
Please state whether the solvent is food-grade.

Answer: The solvent used is water purified through a reverse osmosis process and is food-
grade.

2. On page 11 of the notice, the notifier states that sodium hydroxide is added to the slurry to
neutralize it. However, the process diagram in figure 1 indicates neutralization occurs after
the slurry is separated and the protein is precipitated and washed. Please clarify to which
material (e.g. slurry or protein precipitate) during which processing step the sodium hydroxide
is added.

Answer: The sodium hydroxide is added during the protein precipitate step.
Regards,

Don

Donald F. Schmitt, M.P.H.
Senior Managing Scientist

ToxStrategies, Inc.

739 Thornapple Drive

Naperville, IL 60540

phone: 630.352.0303

email: dschmitt@toxstrategies.com

TexStrategies is a certified Women Owned Small Business [WOSEB]

33‘ A WOSB CERTIFIED

This e-mail, and any attachments thereto, is intended only for use by the addressee(s) named herein and may
contain legally privileged and/or confidential information. If you are not the intended recipient of this e-mail, you are
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