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From: Don Schmitt

To: Hice, Stephanie

Subject: Re: GRN 000893 - Questions for Notifier
Date: Sunday, March 29, 2020 9:27:31 AM
Attachments: image003.png

Einal FDA Answers 032620.pdf

Hello Dr. Hice.
Please find attached Tate & Lyle’s responses to your questions regarding GRN 893.
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: Friday, March 13, 2020 at 12:05 PM

To: "Hice, Stephanie" <Stephanie.Hice@fda.hhs.gov>
Subject: Re: GRN 000893 - Questions for Notifier

Thank you, Dr. Hice.

We will respond within the 10 day period.
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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: "Hice, Stephanie" <Stephanie.Hice@fda.hhs.gov>
Date: Friday, March 13, 2020 at 11:56 AM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 000893 - Questions for Notifier

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 GRAS Notice No. 000893, we noted further questions that need to be
addressed and are attached to this email.

We respectfully request a response within 10 business days. If you are unable to
complete the response within that time frame, please contact me to discuss further options. Please
do not include any confidential information in your responses.

If you have questions or need further clarification, please feel free to contact me. Thank you in
advance for your attention to our comments.

Sincerely,

Stephanie Hice
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Stephanie Hice, 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

stephanie.hice@fda.hhs.gov
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Responses to Questions/Comments Regarding GRN 000893:

Question 1. On pages 4 and 41, the notifier lists the citation for “Part 7, Supporting Data and
Information” as 21 CFR 170.250. The appropriate citation is 21 CFR 170.255. Please provide a
statement that corrects this reference.

Response: The appropriate citation for Part 7 is 21 CFR 170.255, not 170.250.

Question 2. On page 6, the notifier states that the intended use of allulose is GRAS based on
scientific procedures as defined by 21 CFR 570.30(a)(b). The appropriate citation is 21 CFR
170.30(a)(b). Please provide a statement that corrects this reference.

Response: The appropriate reference is 21 CFR 170.20(a)(b), not 21 CFR 570.30(a)(b).

Question 3. The notifier states that the enzyme D-psicose 3-epimerase is used to epimerize
fructose to allulose. Please indicate if this enzyme is purchased or if it is prepared by the notifier.
In addition, please indicate if this enzyme is removed from the final product or if it is expected to
be present in the final product. We note that this enzyme has not been evaluated by FDA. We
recommend that you submit a GRAS notice for the intended use of the enzyme.

Response: The epimerase enzyme is purchased from CODEXIS. The enzyme never comingles
with the final product but it’s possible presence in the allulose product is evaluated (see attached
analytical results for the presence of epimerase enzyme in allulose product and the ELISA
analytical method employed). The epimerase enzyme was self-determined as GRAS in 2014.
The conclusion and signature page of the GRAS Panel that evaluated the safety and GRAS status
(based on scientific procedures) of the epimerase enzyme is also attached.

Question 4. In Table 4, the provided specifications for yeasts and molds in crystalline allulose
are listed as <10 CFU/10 grams (page 13); however, in Table 6, results from Lot No.
LO19F90351 are 10 CFU/10 grams (page 14). Please clarify whether the provided specifications
for yeasts and molds in crystalline allulose are <10 CFU/10 grams.

Response: The specification for yeast and molds is <10 CFU/10 grams. New Tables 4 - 6 along
with revised COAs have been attached to this document and reflect the correct specification of
<10 CFU/10 grams.

Question 5. On page 14, Table 7 is titled “Other microbiological criteria for three non-
consecutive lots of liquid syrup and crystalline allulose”; however, the table includes the heading

“Heavy metal limit”. Please provide a revised table with the correct title.

Response: See the following revised table.



Table 7. Other microbiological criteria for three non-consecutive lots of liquid syrup and
crystalline allulose

Microbiological Criteria

Allulose Syrup Yplllg:) No. Lot No. Lot No.
03774 YP19G01863 YP18D03177

E. coli (cfu/10g) ND ND ND ND

Salmonella (cfu/25g) Negative Negative Negative Negative

Crystalline Allulose LoLlostJl;gé% L(?)Ll(;tFl;Igésl L()Llost;;gﬁ%

E. coli (cfu/10g) ND ND ND ND

Salmonella (cfu/25g) Negative Negative Negative Negative

ND = not detected; Limits of detection are 1 CFU/10g for E. coli and 1 CFU/25g for Salmonella, respectively.

Question 6. The notifier should indicate that all analytical methods used to analyze the batches
for conformance with the stated specifications have been validated for that particular purpose.

Response: All analytical methods used to analyze batches of allulose against its specifications
have been validated for that purpose.

Question 7. The notifier provides four methods for the analysis for arsenic (see below). We note
that some of these methods are not appropriate for the analysis for arsenic. Please indicate the
actual method used for the arsenic analysis and provide a statement that it is validated for that

purpose.

A. AOAC 993.14 (Appendix B), which corresponds to detection of trace elements in waters and
wastewaters.

B. AOAC 984.27 (Appendix B), which corresponds to detection of calcium, copper, iron,
magnesium, manganese, phosphorous, potassium, sodium and zinc in infant formula.

C. AOAC 985.01 (Appendix B), which corresponds to detection of metals and other elements in
plants and pet foods.

D. AOAC 2011.14 (Appendix B), which corresponds to detection of calcium, copper, iron,
magnesium, manganese, potassium, phosphorous, sodium and zinc in fortified food products.

Response: The method employed for the analysis of arsenic is a validated internal Tate & Lyle
method designated as R method 2837 and is based upon AOAC 2011.19 and AOAC 993.14
(modified). The attached COAs have been corrected as such.

Question 8. The notifier provides three methods for the analysis for cadmium (see below). We
note that some of these methods are not appropriate for the analysis for cadmium. Please indicate
the method used for the cadmium analysis and provide a statement that it is validated for that

purpose.

A. AOAC 984.27 (Appendix B), which corresponds to detection of calcium, copper, iron,
magnesium, manganese, phosphorous, potassium, sodium and zinc in infant formula.



B. AOAC 985.01 (Appendix B), which corresponds to detection of metals and other elements in
plants and pet foods.

C. AOAC 2011.14 (Appendix B), which corresponds to detection of calcium, copper, iron,
magnesium, manganese, potassium, phosphorous, sodium and zinc in fortified food products.

Response: The method employed for the analysis of cadmium is a validated internal Tate & Lyle
method designated as R method 2837 and is based upon AOAC 2011.19 and AOAC 993.14
(modified). The attached COAs have been corrected as such.

Question 9. The notifier states that the method used to detect mercury is AOAC 993.14
(Appendix B), which corresponds to detection of trace elements in waters and wastewaters.
Please clarify if this method is appropriate and validated for the analysis of mercury in food.

Response: The method employed for the analysis of mercury is a validated internal Tate & Lyle
method designated as R method 2832 and is based upon AOAC 2011.19 and AOAC 993.14
(modified). The attached COAs have been corrected as such.

Question 10. The notifier states that the specification for detection of E. coli is ISO 21528-
1:2004 and MSZ ISO 21528-2:2007 (Appendix B). We note that this standard has been revised
by ISO 21528-1:2017. It is not clear why a method was listed as a specification for E. coli. We
further note that a different method (TN 10512L) was listed for the analysis for E. coli. It is not
clear if this is an internal method or a standard method. Please clarify the specification for E.
coli, provide the method used for the analysis for E. coli, and indicate if the method is validated
for the intended use.

Response: The methods listed in the COAs as a specification for E. coli was a mistake. The
method employed was TN10512L, an internal method, which references [ISO21528-1:2017. The
method TN10512L is validated for the intended use. A copy of the analytical procedure can be
provided as necessary.

Question 11. The notifier states that the specification for detection of Salmonella is MSZ-EN
ISO 6579:2006 (Appendix B). We note that this standard has been revised by ISO 6579-1:2017.
It is not clear why a method was listed as a specification for Sa/monella. We further note that a
different method (TN 10547) was listed for the analysis for Sa/monella. 1t is not clear if this is an
internal method or a standard method. Please clarify the specification for Salmonella, provide the
method used for the analysis for Sa/monella, and indicate if the method is validated for the
intended use.

Response: The method listed in the COAs as a specification for Salmonella was a mistake. The
method employed was TN10547, an internal validated method for the intended use, and
references ISO6579-1:2017. A copy of the analytical procedure can be provided as necessary.

Question 12. In Appendix B, the specification for cadmium in the liquid syrup and crystalline
allulose is listed as <1 ppm; however, in Table 4, the specification is listed as <0.1 ppm (page
13). Please clarify whether the specification for cadmium in the liquid syrup and crystalline
allulose is <0.1 ppm or <I ppm.



Response: The correct specification for cadmium in the liquid syrup and crystalline allulose is
<0.1 ppm.

Question 13. Based on the toxicology and human tolerance studies, the maximum tolerated
consumed allulose level in humans has been reported to be between 28 g/p/d and 33.3 g/p/d.
Therefore, the true tolerable level of consumed allulose will fall somewhere in this range. The
current 90th percentile cumulative exposure for allulose is estimated to be 30 g/p/d (GRNs
000828 and 000693). The maximum cumulative exposure presented in your GRAS notice is 38.5
g/p/d. Therefore, the proposed uses are not supported by the available safety and tolerance data.
We note that in order to derive your cumulative exposure, the 90th percentile exposure from
GRN 000693 was added to the 90th percentile exposure from the proposed use, which is not
appropriate to estimate a cumulative exposure as the population that is the 90th percentile
consumer of the current uses is not the same population that is the 90th percentile consumers of
the proposed uses. Please review the proposed uses, the use levels, and consider revising the
cumulative exposure using appropriate methodology to ensure that the proposed use is supported
by the safety and tolerance data.

Response: We agree that it was not appropriate to estimate the cumulative exposure as presented
and agree that the population that is the 90th percentile consumer of the current uses is not the
same population that is the 90th percentile consumers of the proposed uses. As conducted and
presented, the cumulative exposure estimate of 38.5 g/day is likely an overestimate of the
cumulative estimated daily intake (CEDI) and would most likely represent a minimal increase
above 30 g/day. Rather than conduct a new intake assessment at this time, we believe that the
human study data presented in GRN 893 and discussed below support a slight increase in the
CEDI.

Han et al. (2018) investigated gastrointestinal tolerance in 30 healthy adults (15 males and 15
females), ages 21-30 years old. Two experiments were conducted. In the first experiment, the
study participants were given daily single doses of allulose starting at 0.1 g/kg bw/day and
increasing by 0.1 g/kg bw/day every week until gastrointestinal symptoms were observed, at
which time the study was terminated. In the fifth week, some participants developed
gastrointestinal symptoms, and the study was stopped. The maximum tolerated dose in this study
was 0.4 g/kg bw/day (when all of the allulose was consumed as a single dose). This maximum
tolerated single dose was then used by Han et al. (2018) to conduct a second study in which the
same protocol was followed as the first study, with the difference that, this time, the allulose was
consumed in portions throughout the day, similar to how meals and snacks are consumed by
people. In this case, the maximum tolerated dose was 0.9 g/kg bw/day, or about 63 g/day for a
70-kg adult.

The clinical study of lida et al. (2007) established a dose-response relationship for the onset of
diarrhea in humans, showing that in men the maximum tolerated dose was 0.5 g/kg bw, whereas
in women, it was 0.6 g/kg bw (above these doses, gastrointestinal effects such as abdominal pain,
gas formation, and diarrhea occurred). Thus, it was established that, for humans, the NOAEL for
allulose is 0.5 g/kg bw (33.3 g/day) for men and 0.6 g/kg bw (31 g/day) for women (lida et al.,
2007; FDA, 2012, 2014, 2017). It is noteworthy that these no-effect levels for human subjects
from lida et al. (2007) are based on single doses of allulose, where the daily dose was consumed
completely in one sitting. The actual threshold is even higher if the allulose was consumed in
portions throughout the day, as one would when consuming meals and snacks daily (Han et al.,



2018).

Numerous other clinical studies have been conducted with allulose. No safety/toxicity concerns
related to consumption of allulose are evident, beyond that of gastrointestinal intolerance at high
bolus doses, not divided doses or portions throughout the day. In addition, no adverse effects
attributable to allulose were observed in multiple animal studies; e.g., in a 90-day study (2000
mg/kg bw/day) and in a chronic study (approximately 1300 mg/kg bw/day).

The CEDI is a conservative estimate of allulose intake by consumers. It assumes that allulose
will be used at the maximum levels allowed in all foods within all product categories and the
maximum amounts of these foods will be consumed daily by consumers for a long period of
time. In reality, the intake is expected to be much lower than this. Therefore, there is already a
built-in safety margin within the cumulative intake assessment.

We believe that the clinical study data described above support a conclusion that allulose can be
considered safe for human consumption at up to 63 g/day, when consumed in portions
throughout the day as one would typically, based on multiple meals or snacks throughout the day
and up to 28-42 g (0.4 — 0.6 g/kg/day for a 70 kg individual) can be consumed in one sitting. The
proposed new uses would not result in consumption of allulose near 42 g/day or 63 g/day
supported by the clinical studies of Han et al. (2018) and Iida et al. (2007).



Table 4. Specifications for allulose

Parameter Liquid Syrup Crystalline Granules

Appearance Colorless to slightly yellow Off white
Allulose (%, dry basis) >95 >99.1
Total non-allulose saccharides (%) <5 <2
Dry solids (%) 70-78 n/a
Moisture (%) n/a <1

pH 3.0-45 n/a
Ash (%) n/a <0.5
SO, (ppm) <10 <10
Total plate count (cfu/10g) <200 <200
Yeast (cfu/10g) <10 <10
Mold (cfu/10g) <10 <10
Arsenic (ppm) <0.1 <0.1
Cadmium (ppm) <0.1 <0.1
Lead (ppm) <0.1 <0.1
Mercury (ppm) <0.01 <0.01

n/a = not applicable




Table 5. Analytical results for three non-consecutive lots of allulose syrup

Lot No. Lot No. Lot No.
Specification YP19DO3774 YP19G01863 YP18D03177
Allulose (%, dry basis) >95 96.2 96.3 96.3
Total non-allulose saccharides (%) <5 2.6 2.9 24
Dry solids (%) 70-78 70.8 70.5 71.0
pH 3.0-45 4.2 3.9 43
Sulfur dioxide (ppm) <10 <10 <10 <10
Total plate count (cfu/10g) <200 <10 <10 <10
Yeast (cfu/10g) <10 <10 <10 <10
Mold (cfu/10g) <10 <10 <10 <10
Arsenic (ppm) <0.1 0.016 0.011 0.024
Cadmium (ppm) <0.1 0.006 <0.005 0.006
Lead (ppm) <0.1 <0.005 <0.005 0.006
Mercury (ppm) <0.01 <0.005 <0.005 <0.005
Table 6. Analytical results for three non-consecutive lots of crystalline allulose
Lot No. Lot No. Lot No.
Specification LO18J90596 LO19F90351 LO18J90294

Allulose (%, dry basis) >99.1 994 99.8 99.2
Total non-allulose saccharides (%) <2 0.27 0.06 0.29
Moisture (%) <1 0.14 0.12 0.10
Ash (%) <0.5 <0.1 <0.1 <0.1
Sulfur dioxide (ppm) <10 <10 <10 <10
Total plate count (cfu/10g) <200 <10 10 10
Yeast (cfu/10g) <10 <10 10 <10
Mold (cfu/10g) <10 <10 10 <10
Arsenic (ppm) <0.1 <0.005 <0.005 <0.005
Cadmium (ppm) <0.1 <0.005 <0.005 <0.005
Lead (ppm) <0.1 <0.005 <0.005 <0.005
Mercury (ppm) <0.01 <0.005 <0.005 <0.005




Question 3 Attachments




























GRAS PANEL ENZYME CDX-032 EPIMERASE
August 29, 2014




Revised Certificates of Analysis
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