GRAS Notice (GRN) No. 1057 with amendments
https://lwww.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory

innevative so'utions
Sound scisnce

September 30, 2021 H E ©E U VE D

Office of Food Additive Safety (HFS-200) 0CT0 5 2021
Center for Food Safety and Applied Nutrition OFFICE

N OF
Food and Drug Administration FOOD ADDITIVE saFETY

5001 Campus Drive
College Park, MD 20740-3835

Subject: GRAS Notification — Allulose
Dear Sir:

On behalf of Tate & Lyle., ToxStrategies, Inc. (its agent) is submitting, for FDA review, a
copy of the GRAS notification as required. The enclosed document provides notice of a
claim that the food ingredient, allulose, described in the enclosed notification is exempt
from the premarket approval requirement of the Federal Food, Drug, and Cosmetic Act
because it has been determined to be generally recognized as safe (GRAS), based on
scientific procedures, for addition to food. This is a resubmission of GRN 893 that was
withdrawn on May 6, 2020.

In addition, non-safety related data and information (marked as confidential; Exhibit 2) are
attached to the GRAS notice that are to be shared with the Food Safety Inspection Service
(FSIS) of the U.S. Department of Agriculture (USDA).

If you have any questions or require additional information, please do not hesitate to
contact me at 630-352-0303, or dschmitt/@toxstratesies.com.

Sincerely,

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

ToxStrategies, inc., 931 W. 75" 81, Suite 137, PMB 255, Napervilie, IL 80585
Office (630 352-G30 - www loxstrategias.com




























































































































































































































































































































































Appendix E: 8 pages redacted, (b)(4), and removed

























































Exhibit 2: 4 pages redacted (b)(4) and removed



GRAS Notice (GRN) No. 1057 amendments

From: Nga Tran

To: Hice. Stephanie

Subject: [EXTERNAL] GRN 001057

Date: Friday, July 15, 2022 9:31:01 AM

Attachments: Confidentail -Tate+Lyle Allulose_ NHANES2015-2018_FILE4FDA.xIsx

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 Stiffy,

At the request of the submitter of GRN 001057, | am providing you with our excel file with NHANES
food codes and the corresponding adjusted use levels for allulose that were used for the cumulative
dietary exposure estimate from background sources, current and intended uses for allulose.

Please do not hesitate to let me know if you need further details or explanation.

Best,

Nga Tran, Dr.PH, MPH
Principal Scientist
Exponent

1150 Connecticut Ave., NW
Suite 1100

Washington, DC 20036

Direct +1-202-772-4915 + Email ntran@exponent.com
www.exponent.com



From: Don Schmitt

To: Hice. Stephanie
Subject: [EXTERNAL] Re: GRN 001057 - Request for Clarifying Information
Date: Monday, July 11, 2022 1:31:15 PM
Attachments: image001.png

image002.png

image003.png

image004.png

image005.png

image006.png

image007.png

image008.png

image009.png

image010.png

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.

Hi Stephanie,

Just heard back from Tate & Lyle and they have spoken with Nga Tran at Exponent. She indicated
that Exponent (probably Nga) will send the requested data directly to you. The reason for this is that
there is some proprietary information involved, so Exponent is unable to share it with Tate & Lyle
and/or ToxStrategies.

Let me know if you need anything else after receiving the information from Exponent.

Don

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

Tox

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: Monday, July 11, 2022 at 8:26 AM

To: "Hice, Stephanie" <Stephanie.Hice@fda.hhs.gov>
Subject: Re: GRN 001057 - Request for Clarifying Information

Good morning Stephanie,

| will get the requested information ASAP. | know several individuals are at the IFT Meeting this
week, but hopefully | can provide it by the end of the week.

Don

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

Tox
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: Monday, July 11, 2022 at 8:22 AM

To: "Donald Schmitt, MPH" <dschmitt@toxstrategies.com>
Subject: GRN 001057 - Request for Clarifying Information

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,



Please find below a request for clarifying information needed to continue our evaluation of GRN
001057:

The notifier used USDA's Food and Nutrient Database for Dietary Studies (FNDDS) to convert the
food as consumed into its corresponding ingredients based on percent weight. The notifier provided
the list of the National Health and Nutrition Examination Survey (NHANES) food codes included in
their analysis in Appendix D, but did not provide additional details on the adjustment of the use
levels based on the FNDDS data. This information is necessary to confirm their refined exposure
estimate. We ask that the notifier please provide a file with NHANES food codes and the
corresponding adjusted use levels for allulose that were used for the cumulative dietary exposure
estimate from background sources, current and intended uses.

Please do not include any confidential information in your response.

If you have questions or need further clarification, please feel free to contact me.
Thank you for your attention to this request.

Sincerely,

Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)

Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aaQ -



From: Don Schmitt

To: Hice, Stephanie

Cc: Kolberg, Lore

Subject: [EXTERNAL] Re: GRN 001057 - USDA/FSIS Questions for Notifier
Date: Friday, September 1, 2023 1:09:57 PM

Attachments: image001.png
image002.png
image003.png
image004.png
image005.png
image006.png
image007.png
image008.png
GRN 1057 USDA ESIS responses 083123.pdf

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.

Hi Stephanie,
Attached are Tate & Lyle’s responses to the questions from USDA FSIS.
Sincerely,

Don

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

Tox

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.



mailto:dschmitt@toxstrategies.com
mailto:Stephanie.Hice@fda.hhs.gov
mailto:lore.kolberg@tateandlyle.com
mailto:dschmitt@toxstrategies.com

From: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>
Date: Tuesday, August 22, 2023 at 10:13 AM

To: Don Schmitt <dschmitt@toxstrategies.com>
Subject: GRN 001057 - USDA/FSIS 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 USDA/FSIS’ evaluation of GRAS Notice No. 001057, they noted 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 response. Please provide responses to these questions in a
separate PDF from the questions asked by FDA.

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

Sincerely,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

a0 -


mailto:stephanie.hice@fda.hhs.gov
https://link.edgepilot.com/s/1269845c/imVeTAqrlUKlJGDaOnmM_w?u=https://www.edi.nih.gov/blog/communities/what-are-gender-pronouns-why-do-they-matter
https://link.edgepilot.com/s/f5e62ebf/WPGmZfAXjki0QVwxGtQJsw?u=http://www.fda.gov/
https://link.edgepilot.com/s/af2c392e/xSPBFlaOVEiVnlkrZ_Vtfw?u=https://www.facebook.com/FDA
https://link.edgepilot.com/s/816c032d/4JT83FIOpkiN1fiahSRNDQ?u=https://twitter.com/US_FDA
https://link.edgepilot.com/s/916452e9/8ZhPc51VJ0erC44IDRQQrA?u=http://www.youtube.com/user/USFoodandDrugAdmin
https://link.edgepilot.com/s/84ec42fa/h--AnyKlWkGdAKroFNaikA?u=http://www.flickr.com/photos/fdaphotos/
https://link.edgepilot.com/s/d019087c/83d5arPLBUSSUzjWn76ISg?u=https://www.fda.gov/about-fda/contact-fda/subscribe-podcasts-and-news-feeds
mailto:dschmitt@toxstrategies.com
mailto:Stephanie.Hice@fda.hhs.gov

1.

GRN 1057 Items for Clarification from USDA FSIS

Please provide an SDS for the substance and a typical protocol of how the substance will be used
when it is formulated into a product.

Response: Please see the attached SDS documents for both the crystalline and liquid allulose
products. A typical protocol for use is as follows: allulose incorporation would follow typical,
approved production methods where sugars and/or sugar syrups have been incorporated into
seasonings, brines or marinades used in the preparation of chunked or ground, or chopped and formed,
or whole muscle pieces soaked or vacuum tumbled, as may be common in industrial processing.
These products would then be cured or uncured, smoked or unsmoked, as well as air dried or oven
dried. The jerky products would meet USDA Food Standards and Labelling Policy requirements and
would have been dried to a moisture-to-protein ratio (MPR) of 0.75:1.0 or less and allulose in finished
products, as consumed, would comply to maximum permitted use levels (15% max by weight, as
consumed).

An example of the whole muscle beef jerky process would consist first of slicing, then preparing the
brine solution (containing allulose), curing, followed by marination/tumbling, and smokehouse
processing (cooking and drying) prior to finished product packaging. The following is a flow diagram
of the process:

(Reference: FSIS USDA RTE-SS Process Familiarization 11-29-16)

On page 21 the notifier lists the maximum use level at 15% in USDA regulated products (i.e., jerky
(meat or poultry based), while the maximum use level in some FDA regulated products is up to 25%.
Please confirm whether 15% is the maximum use level in jerky (meat or poultry based).

Response: Tate & Lyle requests a maximum use level of 15% in jerky (meat or poultry based).



From: Don Schmitt
To: Hice. Stephanie

Cc: Kolberg, Lore
Subject: Re: [EXTERNAL] Re: GRN 001057 - USDA/FSIS Questions for Notifier
Date: Tuesday, September 5, 2023 1:49:31 PM
Attachments: image001.png
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DOLCIA PRIMA DS_SDS_LOU_20230224.PDF

DOLCIA PRIMA LS ALLULOSE SYRUP_SDS_LOU_TLP_20230224.PDF

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.

Stephanie,

My apologies. Please see the attached SDS documents for both the crystalline and liquid allulose
products.

Don

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

Tox

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: Tuesday, September 5, 2023 at 12:37 PM

To: Don Schmitt <dschmitt@toxstrategies.com>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: RE: [EXTERNAL] Re: GRN 001057 - USDA/FSIS 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.

Good afternoon, Don —

Thank you for your responses to USDA’s comments. In the amendment you provided, the response
to question 1 notes that the SDS is attached; however, | do not see the SDS. Would you please
provide a copy of the SDS?

Sincerely,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aoQ -

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Friday, September 1, 2023 1:09 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: [EXTERNAL] Re: GRN 001057 - USDA/FSIS 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.

Hi Stephanie,



Attached are Tate & Lyle’s responses to the questions from USDA FSIS.
Sincerely,

Don

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

Tox
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: Tuesday, August 22, 2023 at 10:13 AM

To: Don Schmitt <dschmitt@toxstrategies.com>
Subject: GRN 001057 - USDA/FSIS 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 USDA/FSIS’ evaluation of GRAS Notice No. 001057, they noted 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 response. Please provide responses to these questions in a
separate PDF from the questions asked by FDA.



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

Sincerely,

Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer
Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aoQ -



TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

SECTI ON _1: I DENTI FI CATI ON OF THE SUBSTANCE/ M XTURE AND
OF THE COMPANY/ UNDERTAKI NG

1.1 PRODUCT IDENTIFIER
- Chemical name Allulose
- CAS number 551-68-8

1.2 RELEVANT IDENTIFIED USES OF THE SUBSTANCE AND USES ADVISED AGAINST
Liquid food ingredient.

1.3 DETAILS OF THE SUPPLIER

- Company identification Americas:
Tate & Lyle Solutions USA LLC
5450 Prairie Stone Pkwy
Hoffman Estates, IL 60192
USA

Europe:

Tate & Lyle Slovakia s.r.o.
Boleraz 114

919 08 bholeraz

Slovakia

Asia-Pacific:

Tate & Lyle

3 Biopolis Drive, #05-11 Synapse
Singapore 138623

1.4 EMERGENCY PHONE NR. CHEMTREC

Toll-Free: 1-800-424-9300 (USA and Canada)
Non Toll-Free +1-703-527-3887 (Global)

SECTI ON 2: HAZARDS | DENTI FI CATI ON
2.1. CLASSIFICATION OF THE SUBSTANCE OR MIXTURE
According with the version of the Globally Harmonized System of Classification and labeling

adopted in the United States and Regulation 1272/2008/EC [CLP]: Not classified

2.2. LABEL ELEMENTS

Code : 17000001 Effectivity date : 23.01.2023 Revision : 02
Supersedes : 21.05.2020 Latest Revision : 02
Printed on : 24.02.2023 Page : 1/8




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

SIGNAL WORD:
Not applicable

HAZARD STATEMENTS:
Not applicable

SYMBOL:
Not applicable

PRECAUTIONARY STATEMENTS:
Not applicable

2.3. OTHER HAZARDS
This product is not considered hazardous as defined in the OSHA hazard Communication Standard
(29 CFR 1910.1200)product is a liquid food ingredient.

FIRE AND EXPLOSION HAZARD:
Liquid product will not burn.

POTENTIAL ACUTE HEALTH EFFECTS FROM OCCUPATIONAL EXPOSURE:
Inhalation: No effects known or anticipated.

Skin contact: No effects known or anticipated.

Eye contact: No effects known or anticipated.

Ingestion: No effects known or anticipated.

SECTI ON 3: COVPOSI TI OV | NFORVATI ON OF | NGREDI ENTS

- Chemical name Allulose
- CAS number 551-68-8
- EINECS number 208-999-7

SECTI ON 4: FI RST Al D MEASURES

4.1 DESCRIPTION OF FIRST AID MEASURES

- General advice Seek medical attention if irritation develops after first
aid application
- Inhalation No special treatment under normal circumstances.
- Skin contact No special treatment under normal circumstances. Clean with
soap and water.
- Eye contact No special treatment under normal circumstances. Rinse with
Code : 17000001 Effectivity date : 23.01.2023 Revision : 02
Supersedes : 21.05.2020 Latest Revision : 02

Printed on : 24.02.2023 Page : 2/8




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

eye wash solution or clean water. If symptoms develop,

obtain medical attention.
- Ingestion No special treatment under normal circumstances.

4.2 MOST IMPORTANT SYMPTOMS AND EFFECTS, BOTH ACUTE AND DELAYED
None Anticipated

4.3 INDICATION OF ANY IMMEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED.

None Anticipated

SECTI ON 5: FI RE- FI GHTI NG MEASURES

5.1 EXTINGUISHING MEDIA
Use media appropriate for surrounding fire.

5.2 SPECIFIC HAZARDS
FIRE AND EXPLOSION HAZARD:
None, liquid product will not burn.

5.3 SPECIFIC PROTECTIVE EQUIPMENT AND PRECAUTIONS FOR FIRE-FIGHTERS
Wear self-contained breathing apparatus and full protective gear. Use water spray to cool fire
exposed containers.

FLAMMABILITY CLASS (OSHA)
Not applicable

HAZARDOUS COMBUSTION PRODUCTS
Carbon dioxide and carbon monoxide

SECTI ON 6: ACCI DENTAL RELEASE MEASURES

6.1 PERSONAL PRECAUTIONS
None under normal conditions.

6.2 ENVIRONMENTAL PRECAUTIONS
Prevent further leakage or spillage if safe to do so. No special environmental precautions

Code : 17000001 Effectivity date : 23.01.2023 Revision :

Printed on : 24.02.2023 Page :

Supersedes : 21.05.2020 Latest Revision :

02
02
3/8




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

required

6.3 METHODS FOR CLEANING UP

OCCUPATIONAL SPILL:

No specific cleaning procedure is necessary. If washing down spilled area is necessary, use
copious amounts of water and control runoff. Follow local, state and federal regulations for
product disposal.

6.4 REFERENCE TO OTHER SECTIONS

See Section 7 for information on safe handling

See Section 8 for information on personal protection equipment
See Section 13 for disposal information

SECTI ON 7: HANDLI NG AND STORAGE

7.1 PRECAUTIONS FOR SAFE HANDLING
No specific handling is necessary.

7.2 CONDITIONS OF SAFE STORAGE, INCLUDING ANY INCOMPATIBILITIES
Follow the storage conditions as described in the specification sheet.

7.3 SPECIFIC END USE(S)
Not applicable

SECTI ON 8: EXPOSURE CONTRCLS / PERSONAL PROTECTI ON

8.1 CONTROL PARAMETERS
Not hazardous as defined in OSHA 29 CFR 1910.1200. Product is a liquid food ingredient.
Exposure limits: Not applicable

8.2 EXPOSURE CONTROLS
APPROPRIATE ENGINEERING CONTROLS:
Ventilation: Normal industrial hygiene measures should be sufficient.

APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT:

Eye protection: Safety glasses are recommended.

Emergency wash facilities: Eye wash is recommended for conditions where splashing is likely.
Special protective clothing: Not normally required.

Code : 17000001 Effectivity date : 23.01.2023 Revision : 02
Supersedes : 21.05.2020 Latest Revision : 02
Printed on : 24.02.2023 Page : 4/8




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

Gloves: Not normally required.
Respirator: Not normally required.

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
See section 5

SECTI ON 9: PHYSI CAL AND CHEM CAL PROPERTI ES

9.1 INFORMATION ON BASIC PHYSICAL AND CHEMICAL PROPERTIES

- Physical form Syrup

- Color Transparent water like to light yellow
- Odor Bland

- pH (concentration) Data on specification sheet if available.
- Boiling point No data

- Flash point No data

- Melting/freezing point No data

- Decomposition temperature No data

- Auto-ignition temperature No data

- Explosion properties No data

- Oxidising properties No data

- Vapour pressure No data

- Vapor density No data

- Relative density No data

- Bulk density No data

- Specific gravity No data

- Viscosity Data on specification sheet if available.
- Water solubility Soluble

- Solubility (non aqueous) No data

- Partition coefficient No data

- Dissociation constant No data

- Evaporation rate No data

9.2 OTHER INFORMATION
SECTI ON 10: STABI LI TY AND REACTI VI TY

10.1 REACTIVITY
Stable

10.2 CHEMICAL STABILITY
Stable under normal conditions.

Code : 17000001 Effectivity date : 23.01.2023 Revision : 02
Supersedes : 21.05.2020 Latest Revision : 02
Printed on : 24.02.2023 Page : 5/8




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

Polymerization will not occur.

10.3 POSSIBILITY OF HAZARDOUS REACTIONS
Not applicable

10.4 CONDITIONS TO AVOID
Avoid contact with strong oxidizers.

10.5 INCOMPATIBLE MATERIALS
Oxidizing agents, strong acids

10.6 HAZARDOUS DECOMPOSITION PRODUCTS
Nothing unusual

SECTI ON 11: TOXI COLOGE CAL | NFORVATI ON

11.1 INFORMATION ON TOXICOLOGICAL EFFECTS
This (these) product(s) is(are) food ingredients.

ACUTE HEALTH EFFECTS:

Inhalation: No effects known or anticipated.
Skin contact: No effects known or anticipated.
Eye contact: No effects known or anticipated.
Ingestion: No effects known or anticipated.

CHRONIC HEALTH EFFECTS: None known or anticipated.

CARCINOGEN STATUS:
OSHA: Not listed.
NTP: Not listed.
IARC: Not listed.

SECTI ON 12: ECOLOG CAL | NFORMATI ON

12.1 TOXICITY

No data

12.2 PERSISTENCE/DEGRADABILITY
Readily biodegradable

12.3 BIOACCUMULATIVE POTENTIAL

Code :

17000001 Effectivity date : 23.01.2023 Revision :

Supersedes : 21.05.2020 Latest Revision :

Printed on : 24.02.2023 Page :

02
02
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

Food and feed ingredient, not relevant.

12.4 MOBILITY IN SOIL
Not applicable

12.5 BPT, vPvB
The substance does not meet the criteria for PBT or vPvB.

12.6 OTHER ADVERSE EFFECTS
None known

SECTI ON 13: DI SPOSAL CONSI DERATI ONS

13.1 WASTE TREATMENT METHODS
Follow local, state and federal regulations for product disposal. Not a hazardous waste unless
contaminated with hazardous products.

SECTI ON 14: TRANSPORTATI ON | NFORVATI ON

International regulations (RID/ADR; RTMDR; IMDG; IATA/OACI): Not classified as dangerous for
transport.
DOT shipping label: Non-hazardous

SECTI ON 15: REGULATORY | NFORNVATI ON

15.1 SAFETY, HEALTH AND ENVIRONMENTAL REGULATIONS
According with the version of the Globally Harmonized System of Classification and labeling
adopted in the United States and Regulation 1272/2008/EC(CLP): Not classified

15.2 CHEMICAL SAFETY ASSESSMENT

US FEDERAL REGULATIONS:

Clean Air Act:

ODS: Not applicable.

TSCA Status: Not applicable.

SARA (EPCRA) Section 313 (40 C.F.R. § 372.65): Not applicable.

STATE REPORTING REQUIREMENTS:
California Proposition 65: Not applicable.

SECTI ON 16: OTHER | NFORVATI ON
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® LS ALLULOSE SYRUP

DISCLAIMER OF LIABILITY

The information in this SDS is collected from reliable sources. However, the information is
provided without any warranty, expressed or implied. The conditions or methods of handling,
storage, use or disposal of the product might be beyond our control and knowledge. For the
avoidance of doubt, we shall in no such circumstances be under any liability in respect of

loss, damage or expenses arising from handling, storage, use or disposal of the product by your
company and/or your subcontractors. This SDS is only applicable for the product mentioned in
the identification chapter and title. If the product is used as a component in another

product, this SDS may not be applicable on the composite material.

Code : 17000001 Effectivity date : 23.01.2023 Revision : 02
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

SECTI ON _1: I DENTI FI CATI ON OF THE SUBSTANCE/ M XTURE AND

OF THE COMPANY/ UNDERTAKI NG

1.1 PRODUCT IDENTIFIER
- Chemical name Allulose
- CAS number 551-68-8

1.2 RELEVANT IDENTIFIED USES OF THE SUBSTANCE AND USES ADVISED AGAINST
Dry food ingredient.

1.3 DETAILS OF THE SUPPLIER
- Company identification Americas:

Tate & Lyle Solutions USA LLC
5450 Prairie Stone Pkwy
Hoffman Estates, IL 60192

USA

Europe:

Tate & Lyle Slovakia s.r.o.
Boleraz 114

919 08 bholeraz

Slovakia

Asia-Pacific:

Tate & Lyle

3 Biopolis Drive, #05-11 Synapse

Singapore 138623
1.4 EMERGENCY PHONE NR. CHEMTREC
Toll-Free:
Non Toll-Free +1-703-527-3887 (Global)

SECTI ON 2: HAZARDS | DENTI FI CATI ON
2.1. CLASSIFICATION OF THE SUBSTANCE OR MIXTURE
According with the version of the Globally Harmonized System of Classification and labeling

adopted in the United States and Regulation 1272/2008/EC [CLP]: Not classified

2.2. LABEL ELEMENTS

1-800-424-9300 (USA and Canada)

Code : 17000002 Effectivity date : 23.01.2023 Revision :
Supersedes : 19.05.2020 Latest Revision :
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

SIGNAL WORD:
Not applicable

HAZARD STATEMENTS:
Not applicable

SYMBOL:
Not applicable

PRECAUTIONARY STATEMENTS:
Not applicable

2.3. OTHER HAZARDS

FIRE AND EXPLOSION HAZARD:

May form combustible dust concentrations in air. Possibility of dust explosion. it is
recommended that all dust control equipment and material transport systems involved are
engineered to prevent conditions contributing to dust explosions. Do not allow dust to
accumulate on flat surfaces, on rafters or building structural components. Keep away from all
ignition sources including heat, sparks and flame.

POTENTIAL ACUTE HEALTH EFFECTS FROM OCCUPATIONAL EXPOSURE:

Inhalation: Exposure to high airborne concentrations may cause mild respiratory irritation due

to drying effects of dust.

Skin contact: Sustained exposure in a dusty manufacturing environment may result in mechanical
irritation in the creases of the skin, particularly at the fingers.

No health effects known or anticipated.

Eye contact: May cause slight mechanical irritation from acute exposure.

Ingestion: No effects known or anticipated.

SECTI ON 3: COVPOSI TI OV | NFORVATI ON OF | NGREDI ENTS

- Chemical name Allulose
- CAS number 551-68-8
- EINECS number 208-999-7

SECTI ON 4: FI RST Al D MEASURES

4.1 DESCRIPTION OF FIRST AID MEASURES

- General advice Seek medical attention if irritation develops after first
aid application
- Inhalation Move people from the exposure to fresh air.
Code : 17000002 Effectivity date : 23.01.2023 Revision : 02
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

- Skin contact Wash skin with soap and water.

- Eye contact Remove particulates by irrigating with eye wash solution or
clean water, holding eyelids apart.

- Ingestion Wash mouth and flush throat upto the stomach.

4.2 MOST IMPORTANT SYMPTOMS AND EFFECTS, BOTH ACUTE AND DELAYED
None Anticipated

4.3 INDICATION OF ANY IMMEDIATE MEDICAL ATTENTION AND SPECIAL TREATMENT NEEDED.
None Anticipated

SECTI ON 5: FI RE- FI GHTI NG MEASURES

5.1 EXTINGUISHING MEDIA
Water spray, dry powder, carbon dioxide or media appropriate for surrounding fire. Use of water
jet may cause explosive dust conditions.

5.2 SPECIFIC HAZARDS

FIRE AND EXPLOSION HAZARD: Possibility of dust explosion. It is recommended that all dust
control equipment and material transport systems involved are engineered to prevent conditions
contributing to dust explosions. Do not allow dust to accumulate on flat surfaces, on rafters

or building structural components. Use of water jet may cause explosive dust conditions.

SEE NFPA 61, Standard for the prevention of Fire and Dust Explosions in Agricultural and Food
Processing Facilities, 2008 or later Edition, and other related standards.

5.3 SPECIFIC PROTECTIVE EQUIPMENT AND PRECAUTIONS FOR FIRE-FIGHTERS
Wear self-contained breathing apparatus and full protective gear. Use water spray to cool fire
exposed containers.

FLAMMABILITY CLASS (OSHA)
Not applicable

HAZARDOUS COMBUSTION PRODUCTS
Carbon dioxide and carbon monoxide

SECTI ON 6: ACCI DENTAL RELEASE MEASURES

6.1 PERSONAL PRECAUTIONS
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

None under normal conditions. Avoid prolonged inhalation of dust.

6.2 ENVIRONMENTAL PRECAUTIONS
Prevent further leakage or spillage if safe to do so. No special environmental precautions
required

6.3 METHODS FOR CLEANING UP

Vacuum or sweep spills. Minimize dust generation.

If washing down spilled area is necessary, use copious amounts of water and control runoff.
Follow local, state and federal regulations for product disposal

6.4 REFERENCE TO OTHER SECTIONS

See Section 7 for information on safe handling

See Section 8 for information on personal protection equipment
See Section 13 for disposal information

SECTI ON 7: HANDLI NG AND STORAGE

7.1 PRECAUTIONS FOR SAFE HANDLING

See NFPA 61, Standard for the Prevention of Fire and Dust Explosions in Agricultural and Food
Processing Facilities, 2008 Edition, and other related standards. Use with adequate
ventilation. Minimize dust generation and accumulation; dust deposits should not be allowed to
accumulate on surfaces, as these may form an explosive mixture if they are disturbed.

All dust control equipment and material transport systems involved are engineered to prevent
conditions contributing to dust explosions and may require explosion relief vents or an

explosion suppression system or an oxygen-deficient environment. Bonding and grounding systems
may be required.

Dust-handling systems (such as exhaust ducts, dust collectors, vessels, and processing
equipment) should be designed to limit or prevent leakage of dust into the work area.

Do not allow dust to accumulate on flat surfaces, on rafters or building structural components.
Routine housekeeping should be instituted to reduce dust accumulation. Use Avoid dispersal of
dust in the air; use vacuum or wet sweeping methods. Do not use compressed air to clean
surfaces.

Keep away from all ignition sources including heat, sparks, and flame. Where dust
accumulations occur use non-sparking tools.

Code : 17000002 Effectivity date : 23.01.2023 Revision : 02
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

7.2 CONDITIONS OF SAFE STORAGE, INCLUDING ANY INCOMPATIBILITIES

Store in a cool dry place. Store in a tightly closed container/bag.

The packaging material should have reasonable moisture and air barriers and comply with food
regulations.

7.3 SPECIFIC END USE(S)
Not applicable

SECTI ON 8: EXPOSURE CONTRCLS / PERSONAL PROTECTI ON

8.1 CONTROL PARAMETERS
Exposure limits: Nuisance dust (also called particulate not otherwise regulated (PNOR)).
OSHA PEL: 15 mg/m3 Total dust
5 mg/m3 Respirable dust
ACGIH TLV: 10 mg/m3 Inhalable dust
5 mg/m3 Respirable dust
15 mg/m3 Total dust

8.2 EXPOSURE CONTROLS

APPROPRIATE ENGINEERING CONTROLS:

Ventilation: See NFPA 61, Standard for the Prevention of Fire and Dust Explosions in

Agricultural and Food Processing Facilities, 2008 Edition, and National Fire Protection
Association 650, Standard for Pneumatic Conveying Systems for Handling Combustible Materials,
1997 Edition and other related standards. Normal industrial hygiene measures should be
sufficient for protection of employees from exposure to dusts. Local and mechanical exhaust is
desirable when dumping bags.

APPROPRIATE PERSONAL PROTECTIVE EQUIPMENT:

Eye protection: Safety glasses are recommended. Safety goggles are desirable when dumping
bags.

Emergency wash facilities: Eye wash is recommended for conditions where dust generation is
likely.

Special protective clothing: Not normally required.

Gloves: Not normally required. Use ordinary work gloves if dust dries skin.

Respirator: NIOSH approved N-95 dust respirator if working in situations that could generate
large amounts of airborne dust.

Code : 17000002 Effectivity date : 23.01.2023 Revision : 02
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

FOR FIREFIGHTING AND OTHER IMMEDIATELY DANGEROUS TO LIFE OR HEALTH CONDITIONS:
See section 5.

SECTI ON 9: PHYSI CAL AND CHEM CAL PROPERTI ES

9.1 INFORMATION ON BASIC PHYSICAL AND CHEMICAL PROPERTIES

- Physical form Crystalline
- Color White to off-white
- Odor Odorless

- pH (concentration) Data on specification sheet if available.
- Boiling point No data

- Flash point No data

- Melting/freezing point No data

- Decomposition temperature No data

- Auto-ignition temperature No data

- Explosion properties No data

- Oxidising properties No data

- Vapour pressure No data

- Vapor density No data

- Relative density No data

- Bulk density No data

- Specific gravity No data

- Viscosity No data

- Water solubility Soluble

- Solubility (non aqueous) No data

- Partition coefficient No data

- Dissociation constant No data

- Evaporation rate No data

9.2 OTHER INFORMATION

SECTI ON 10: STABILITY AND REACTI VI TY

10.1 REACTIVITY
Stable

10.2 CHEMICAL STABILITY
Stable under normal conditions.
Polymerization will not occur.

Code :
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TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

SECTI ON 11: TOXI COLOGE CAL

10.3 POSSIBILITY OF HAZARDOUS REACTIONS
Not applicable

10.4 CONDITIONS TO AVOID

Practices which produce dust or disperse finely divided dust in air.

See NFPA 61. Standard for the Prevention of Fire and Dust Explosions in Agricultural and Food
Processing Facilities, 2008 Edition, and other related standards.

10.5 INCOMPATIBLE MATERIALS
Oxidizing agents, strong acids

10.6 HAZARDOUS DECOMPOSITION PRODUCTS
Nothing unusual

| NFORVATI ON

11.1 INFORMATION ON TOXICOLOGICAL EFFECTS

- Inhalation Exposure to high airborne concentrations may cause mild
respiratory irritation due to drying effects of dust.
- Ingestion No effects known or anticipated.

- Skin irritation / corrosion
result in mechanical irritation in the creases of the skin,
particularly at the fingers, or other drying effects. No
health effects known or anticipated.

Sustained exposure in a dusty manufacturing environment may

- Eye irritation

- Skin sensitisation
- Chronic toxicity

- Genetic toxicity

- Carcinogenicity

- Reprotoxicity

- Specific effects

SECTI ON 12: ECOLOG CAL

12.1 TOXICITY

May cause slight mechanical irritation from acute exposure.
Not sensitizing

Not known or anticipated

Not known or anticipated

Not classifiable as Carcinogen.

Not known or anticipated

Not applicable

| NFORMATI ON

Starch and its breakdown products are not known to be toxic to plant and animal life.
12.2 PERSISTENCE/DEGRADABILITY
Readily biodegradable

12.3 BIOACCUMULATIVE POTENTIAL

Code :

17000002 Effectivity date : 23.01.2023 Revision : 02
Supersedes : 19.05.2020 Latest Revision : 02
Printed on : 24.02.2023 Page : 719




TATE (Y LYLE

Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

Starch and its breakdown products are not fat-soluble, and do not accumulate in plant or animal
tissue.

12.4 MOBILITY IN SOIL
Not applicable

12.5 BPT, vPvB
The substance does not meet the criteria for PBT or vPvB.

12.6 OTHER ADVERSE EFFECTS
None known

SECTI ON 13: DI SPOSAL CONSI DERATI ONS

13.1 WASTE TREATMENT METHODS
Follow local, state and federal regulations for product disposal. Not a hazardous waste unless
contaminated with hazardous products.

SECTI ON 14: TRANSPORTATI ON | NFORVATI ON

International regulations (RID/ADR; RTMDR; IMDG; IATA/OACI): Not classified as dangerous for
transport.
DOT shipping label: Non-hazardous

SECTI ON 15: REGULATORY | NFORNVATI ON

15.1 SAFETY, HEALTH AND ENVIRONMENTAL REGULATIONS
According with the version of the Globally Harmonized System of Classification and labeling
adopted in the United States and Regulation 1272/2008/EC(CLP): Not classified

15.2 CHEMICAL SAFETY ASSESSMENT

US FEDERAL REGULATIONS:

Clean Air Act:

ODS: Not applicable.

TSCA Status: Not applicable.

SARA (EPCRA) Section 313 (40 C.F.R. § 372.65): Not applicable.

STATE REPORTING REQUIREMENTS:
California Proposition 65: Not applicable.
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Saf ety Data Sheet

DOLCIA PRIMA® DS CRYSTALLINE ALLULOSE

SECTI ON 16: OTHER | NFORNVATI ON

See Hazard Communication Guidance for Combustible Dusts, OSHA 3371-08 2009, U.S. Occupational
Safety and Health Administration, https://www.osha.gov/Publications/3371combustible-dust.html
(accessed 10/8/14)

NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the Manufacturing,
Processing, and Handling of Combustible Particulate Solids, for general safe handling and
design guidance.

Safety Data Sheet according to Commission Regulation (EU) No 2020/878 amending Regulation (EC)
No 1907/2006 of the European Parliament and of the Council on the Registration, Evaluation,
Authorisation and Restriction of Chemicals (REACH)

DISCLAIMER OF LIABILITY

The information in this SDS is collected from reliable sources. However, the information is
provided without any warranty, expressed or implied. The conditions or methods of handling,
storage, use or disposal of the product might be beyond our control and knowledge. For the
avoidance of doubt, we shall in no such circumstances be under any liability in respect of

loss, damage or expenses arising from handling, storage, use or disposal of the product by your
company and/or your subcontractors. This SDS is only applicable for the product mentioned in
the identification chapter and title. If the product is used as a component in another

product, this SDS may not be applicable on the composite material.
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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.

Hi Stephanie,
Attached are Tate & Lyle’s responses to FDA's questions regarding GRN 1057.
Sincerely,

Don

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

Tox

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: Wednesday, August 23, 2023 at 1:07 PM

To: Don Schmitt <dschmitt@toxstrategies.com>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: RE: [EXTERNAL] Re: GRN 001057 - 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,

Thank you for the update. Yes, an extension until September 15, 2023, is fine.
Sincerely,

Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aoQ -

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Wednesday, August 23, 2023 12:59 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: [EXTERNAL] Re: GRN 001057 - 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.

Hi Stephanie,

We are working on responses to the list of questions you provided on August 14. One of the
guestions requires that the intake assessment be revised and this will take Exponent a few weeks to



complete, given their previous commitments. Therefore, Tate & Lyle is requesting a 3-week
extension of the time to reply to all 12 questions. That would be Friday, September 15.

Thank you for considering this extension request.
Best regards,

Don

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

Tox
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: Don Schmitt <dschmitt@toxstrategies.com>
Date: Monday, August 14, 2023 at 9:46 AM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>
Subject: Re: GRN 001057 - Questions for Notifier

Hi Stephanie,
I will speak with Tate & Lyle and be back in touch shortly.

Don

Donald F. Schmitt, M.P.H.



Senior Managing Scientist

Tox
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: Monday, August 14, 2023 at 8:07 AM

To: Don Schmitt <dschmitt@toxstrategies.com>
Subject: GRN 001057 - 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 evaluation of GRAS Notice No. 001057, we noted 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 response.

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,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer



Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

OG-0



GRN 1057 Items for Clarification

1. On page 6, and in places throughout the notice, the notifier states that the intended use of D-
psicose is substitutional for the intended uses described in GRNs 000400, 000498, 000693, and
000828, including medical foods, which were included in the list of intended uses described in
GRN 000400. Since issuing the response letter for GRN 000400, FDA published a guidance
document, entitled “Guidance for Industry: Frequently Asked Questions About Medical Foods”.
This guidance states FDA’s view that the definition of medical foods constrains the types of
products that fit within that category (notice of availability published on May 9, 2016, 81 FR
29867).

On page 21 of GRN 001057, the notifier includes the following in the description of medical
foods: “Nutritional drinks such as Boost, Ensure, and Glucerna to provide a surrogate for medical
foods”. In our guidance referenced above, FDA states, “Medical foods are distinguished from the
broader category of foods for special dietary use by the requirement that medical foods be
intended to meet distinctive nutritional requirements of a disease or condition, used under
medical supervision, and intended for the specific dietary management of a disease or condition.
Medical foods are not those simply recommended by a physician as part of an overall diet to
manage the symptoms or reduce the risk of a disease or condition. Not all foods fed to patients
with a disease, including diseases that require dietary management, are medical foods. Instead,
medical foods are foods that are specially formulated and processed (as opposed to a naturally
occurring foodstuff used in a natural state) for a patient who requires use of the product as a
major component of a disease or condition’s specific dietary management.”

Based on this definition, we do not believe that the foods included in this category on page 21 of
GRN 001057 meet the definition of medical foods and instead fall under the “nutritional
beverages” category. For the administrative record, please provide a revised copy of Table 9
reflecting this change.

Response: See the following revised Table 9 as prepared by Exponent in revised intake
assessment (September 8, 2023) and attached to this document (Question #11 attachment).

External use permitted



Table 9. Maximum allulose use levels by food type of foods and beverages

2. In Table 3 (pages 11-12), the notifier lists the processing aids used during the manufacture of
D-psicose and provides corresponding CAS numbers. The provided CAS number for the
glucoisomerase included in the table corresponds to polyoxyl stearyl ether. For the
administrative record, please provide the correct CAS number for the glucoisomerase included
in Table 3.

Response: The correct CAS No. is 9055-00-9.

3. The notifier states that the enzyme glucoisomerase is used to convert D-glucose to D- fructose
(page 12). The notifier states that this enzyme is obtained from a genetically engineered strain of
Streptomyces rubiginosus strain “DP-Pzn37”. 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, while the
subject of 21 CFR 184.1372, is not listed as being obtained from a genetically engineered strain
of S. rubiginosus, as such please describe the genetic construction of strain “DP-Pzn37”. We
recommend that the notifier submit a GRAS notice for the intended use of the enzyme.

2

External use permitted



Response: On August 16, 2023, Tate & Lyle requested a clarification of FDA’s needs regarding
question 3, “specifically what FDA is looking for when you say, ‘please describe the genetic
construction of strain dP-Pzn37°? The DNA sequence is the most sensitive IP for enzyme
suppliers, and they are typically reticent to provide it to their customers, in this case Tate & Lyle.”

The agency responded on August 17: “In response to that portion of the question, we would be
looking for a description of the production strain for this enzyme (e.g., statements of pathogenicity,
toxigenicity) and a general description of the construction of the production strain (e.g., which
genes are inserted/excised). We would not be looking for you to supply the full genome, including
any gene sequences.”

The glucoisomerase enzyme is not prepared by T&L, the notifier. The enzyme is produced by IFF
(formerly Danisco) and it is purchased by Primient, the producer of fructose syrup, which T&L
purchases as an intermediate material for further processing to produce d-psicose (allulose).
Attached are three documents regarding the glucoisomerase enzyme and the production strain.
They include a Certificate of Source and GRAS statement from IFF as well as a safety evaluation
of the enzyme xylose isomerase (another name for glucoisomerase) from the genetically modified
Streptomyces rubiginosus strain DP-Pzn37 (EFSA, 2020).

The manufacturer of the enzyme (Danisco, now IFF) submitted a dossier on their enzyme for
safety evaluation by EFSA (2020) and they directed Tate & Lyle to that safety evaluation for the
information and data requested by FDA in question 3. Based on the 2020 EFSA review (see
attachment), the strain was considered non-toxigenic and non-pathogenic. Information regarding
the construction of the production strain can also be found in the EFSA safety evaluation
document. In conclusion, EFSA (2020) found both the enzyme and production strain safe for use in
the production of high fructose syrups in the EU.

Streptomyces rubiginosus is a bacterial species of the genus Streptomyces and isolated from soil.
As stated in the EFSA safety evaluation, the glucoisomerase enzyme is produced with a genetically
modified bacterium S. rubiginosus strain DP- Pzn37, which is deposited at the Westerdijk Fungal
Biodiversity Institute (The Netherlands). The whole genome sequence of the production strain has
been analyzed for the presence of antimicrobial resistance genes. Genetic stability has been
demonstrated. In addition, similarity of the amino acid sequence to those of known allergens was
searched and no matches were found (EFSA, 2020).

Most importantly, glucoisomerase is not expected to be present in the final product. Not

only is the enzyme used in an immobilized form in the production of high-fructose corn
syrup, but the purification steps applied during the production of fructose have been shown to
effectively remove the food enzyme (EFSA, 2020). Based on information from the enzyme
supplier, the glucoisomerase enzyme from the genetically modified Streptomyces rubiginosus
strain DP-Pzn37 has a history of use in the U.S. in the production of high-fructose corn syrup.

As suggested by the agency, Tate & Lyle has communicated to the enzyme supplier FDA's

recommendation to submit a GRAS notification for the intended use of the enzyme.

4. For the administrative record, please state whether any of the raw materials used in the
production of D-psicose are allergens or are derived from allergenic sources.

3
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Response: None of the raw materials used in the production of D-psicose are allergens or are
derived from allergenic sources.

5. The content of total non-allulose saccharides in crystalline D-psicose is listed as <2%, dry
basis, in Table 2 (page 9) and <0.9%, dry basis, in Table 4 (page 13). Please clarify whether
the level for total non-allulose saccharides in crystalline D-psicose 1s <2% or <0.9%.

Response: Table 2 is incorrect. The level for total non-allulose saccharides in crystalline D-psicose
is 0.9% as stated in Tables 4 and 6.

6. In Table 4 (page 13), the provided specification limit for sulfur dioxide is <10 mg/kg. We note
that sulfur dioxide is not listed as a processing aid used in the manufacture of D- psicose in Table
3 (page 11). Please clarify if the sulfur dioxide is the chemical residue from corn processing and
specify a technical effect for sulfur dioxide in the processing of corn.

Response: Sulfur dioxide is a chemical residue from corn processing. Sulfur dioxide is typically
used in corn processing to control undesirable bacterial growth, increase corn hull permeability,
and promote swelling and softening of the dense corn kernel.

7. In Table 7 (page 14), the notifier lists the following specifications:

a. Escherichia coli “not detected (CFU/10 g)”. For the administrative record, please clarify
the limit of detection for this specification.

Response: The limit of detection is 1 CFU/10g sample.

b. Salmonella serovars “Negative (CFU/25 g)”. For the administrative record, please
confirm whether this refers to a specification of “negative/25g”.

Response: Yes, this refers to a specification of negative/25g.

8. On page 15, the notifier states, “The method employed for analysis of E. coli is TN10512L,
is an internal method, which references ISO21528-1:2017. The method TN10512L is
validated for the intended use. The method employed for analysis of Salmonella is TN10547,
1s an internal validated method for the intended use that references ISO6579-1:2017";
however, on page 58, the referenced methods for E. coli and Salmonella serovars are listed as
TN 10412L and TN 10510, respectively. For the administrative record, please clarify this
discrepancy.

Response: The correct methods are in the COAs — TN10412L for E. coli and TN 10510 for
Salmonella.

9. On pages 58-60, the listed microbiological specifications and units do not align with those
provided in Table 7 (page 14). For example (but not limited to), the specification and units for
total plate count is listed as <200 CFU/10 g on page 14 but is listed as <200 CFU/g on page
58. For the administrative record, please provide revised copies of the certificates of analyses
presented on pages 58-60, with the corrected specifications and units.

4
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Response: See new Tables 5 and 6 which align with the COAs in Appendix B.

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 2.4
Dry solids (%) 70-78 70.8 70.5 71.0
pH 3.0-45 4.2 39 4.3
Sulfur dioxide (ppm) <10 <10 <10 <10
Total plate count <200 cfu/10g <10 <10 <10
Yeast <10 cfu/10g <10 <10 <10
Mold <10 cfu/10g <10 <10 <10
Arsenic (ppm) <0.1 0.016 0.011 0.024
Cadmium (ppm) <0.1 <0.005 <0.005 <0.005
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 L018J90294

Allulose (%, dry basis) >99.1 99.4 99.8 99.2
Total non-allulose saccharides (%) <0.9 0.27 0.06 0.29
Moisture (%) <0.5 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 <200 cfu/g <10 10 10
Yeast <10 cfu/g <10 10 <10
Mold <10 cfu/g <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
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10. In Table 9 (page 19), the proposed maximum use level of D-psicose in frozen dairy products,
such as ice cream and sorbets, is listed as “NA”. However, we note that the use level of 8% for
D-psicose was used for the cumulative dietary exposure estimate (amendment dated July 15,
2022). Please clarify if the notifier is proposing a use level of 8% in frozen dairy products, which
is higher than the current use level of 5% for frozen dairy products, or if the use level of 8% is a
result of an error.

Response: The use level of 8% in the amendment dated July 15, 2022 is correct.

11. In Part 3, the notifier provides dietary exposure estimates from background uses of D- psicose
(i.e., GRNs 000400, 000498, 000693, and 000828) (Table 10, page 25) as well as cumulative
dietary exposure estimates (background and proposed uses of D-psicose) (Table 12, page 27).

External use permitted

Considering that GRNs 001024 and 001029 submitted for the use of D-psicose recently
received “no questions” letters from FDA, we request that the notifier update the dietary
exposure estimates provided in Tables 10 and 12 to account for the recently notified
additional uses of D-psicose.

Specifically, GRN 001024 includes the use of D-psicose in “Alcoholic beverages (pre-
mixed cocktails, wine coolers, and malt beverages, low/reduced calorie)” that the
notifier should consider including in the updated background and cumulative dietary
exposure estimates.

We note that we consider the cumulative dietary exposure to D-psicose that was estimated

in GRN 001024 to be 22.9 g/person (p)/d at the 90th percentile for the US population
aged 2 years and older as the current dietary exposure to D-psicose. When revising the
notifier’s dietary exposures, the dietary exposure presented in GRN 001024 could be used
to represent the background dietary exposure to D- psicose.

Based on human tolerance studies discussed in GRN 001057, conservative safe limits of
allulose consumption are shown to be 0.5 g/kg bw/d for men and 0.6 g/kg bw/d for
women. Since FDA considers 60 kg body weight as average of both males and females,
the g/kg bw/d numbers translate to 30 and 36 g/person/day for males and females,
respectively. The 30 g/person/day exposure appears to be safe for both males and
females. Therefore, please provide a revised exposure estimate that satisfies the above
conditions of safe consumption at the 90th percentile, that is, an exposure around 30
g/p/d or less.

Response: Please see the attached revised intake assessment conducted by Exponent
(dated, September 8, 2023).

As per FDA’s comment, the use of allulose in alcoholic beverages (pre-mixed cocktails, wine
coolers, and malt beverages, low/reduced calorie) were included in GRN 001024 and should be
considered part of the background exposure and CEDI. As such, Tate and Lyle excluded
alcoholic beverages from its proposed uses. Tate and Lyle also reduced the proposed use level
in nutrition bars to 15% (previously 25%).



Revised estimated daily intake (EDI) for allulose from the proposed uses were based on food
consumption records collected in the WWEIA component of NHANES conducted in 2017-
2018 (NHANES 2017-2018). In the previous intake assessment report, Exponent used two
NHANES survey cycles (NHANES 2015-2018). However, NHANES 2017-2018 was used
in this update in order to be consistent with GRN 001024. The updated results from Tate and
Lyle’s proposed new uses of allulose are provided in Table 2 of the attached report.

The resulting revised per user cumulative estimated daily intake of allulose is as follows:

EDI
Backgromd EDL ) - (@9) 1 ¢ v Ftimated Daly Tntake
Sub (g/day) from (g/day) :
! 1-1],.1ﬁ (GRN 001024) Proposed S
poptiation Uses
05 Users Mean Mean Mean Mean | Psendo 908+
" | per capita | per capita | per capita | peruser* |  Peruser
US 2+y 7710 78 34 11.2 145 290
211y 705 41 33 13 10.6 212
13-18y 629 3.6 33 6.9 10.9 218
19+y 811 8.9 34 123 15.1 302

* Mean per capita draded by % users to denve mean per user
* Pseudo 90" 15 derrved based on 2 x mean (FDA 2006 pwdance)*

As stated in question 11, based on human tolerance studies discussed in GRN 001057,
conservative safe limits of allulose consumption are shown to be 0.5 g/kg bw/d for men
and 0.6 g/kg bw/d for women. Since FDA considers 60 kg body weight as average of
both males and females, the g/kg bw/d numbers translate to 30 and 36 g/person/day for
males and females, respectively. The 30 g/person/day exposure appears to be safe for
both males and females. Therefore, please provide a revised exposure estimate that
satisfies the above conditions of safe consumption at the 90th percentile, that is, an
exposure around 30 grams/day or less.

As shown in the above table, the CEDI for the per user US population 2+ years of age is
29.0 gram/day; below the 30 gram/day level. Only the 19+ age group intake of 30.2
grams/day is slightly above the 30 g/day level and considered not of significance.

12. Please provide an updated literature search that discusses the safety of D-psicose, including
the date (month and year) the literature search was performed and discuss whether there are
any study results that may be contradictory to a GRAS conclusion.

Response: Per request, please see the attached updated literature search (January 2020 —
August 2023). Search terms employed are also provided. There are no study results that
contradict the conclusions regarding the safety and GRAS status of allulose.

No pivotal studies that would contradict the conclusions that the proposed uses and use
levels of allulose are both safe and GRAS were found. Allulose (d-psicose) has a long
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history of safe use in food for consumption in the US as supported by the four GRNs
summarized in Table 13 as well as the more recent GRNs 1024 and 1029 (all received letters
on no objection).

GRNs 1024 and 1029 included several more recent studies not cited in GRN 1057 and are
referenced here for completeness. They include the following: Teysseire et al. (2022);
Tanaka et al. (2021); Ahmed et al. (2022); Daniel et al. (2021).

We agree with the summary of the An et al. (2019) preclinical study and the conclusions of the
submitters of GRN 1029 provided in the attachments to the GRN. An et al. conducted a 90-day
oral toxicity study in rats and determined a NOAEL for d-allulose was 5,000 mg/kg bw/day.

As for the paper by Daniel et al. (2021) that questioned the safety of allulose because it may
enhance the intestinal colonization of Klebsiella pneumonia, we agree with the submitters of
GRN 1029. This continues to be an area of some research, but there is no conclusive
evidence that this poses a safety concern to humans consuming allulose. Again, allulose (d-
psicose) has a long history of safe use in food for human consumption in the US.

A few recent preclinical study publications are summarized below:

Sa et al. (2022) evaluated the teratogenicity of d-allulose in rats (modified OECD guidelines test
number 414). Pregnant SD female rats received repeat doses of 1250, 2500, or 5000 mg/kg
bw/day of d-allulose, or a vehicle control by gavage on gestation days 6—15. On gestation day 20,
pregnant rats were weighed, anesthetized, and a laparectomy performed to remove the uterus,
after which the contents were weighed. Fetuses were examined macroscopically for any soft
tissue or skeletal changes. Parameters evaluated included general observations, body weight, food
consumption, mortality, corpora lutea, numbers of embryonic or fetal deaths, and viable fetuses
including live birth rate, fetal resorption rate, and stillbirth rate, as well as sex, body weights, and
skeletal and soft tissue alterations of fetuses. No treatment-related abnormalities were observed in
prenatal developmental toxicity and fetal malformation parameters. The NOAEL of d-allulose for
teratogenicity was estimated to be 5000 mg/kg bw/day in pregnant SD rats.

Choi et al. (2022) studied the acute oral toxicity of D-allulose in ICR mice. Mice received a
single oral dose of D-allulose (1,250, 2,500 or 5,000 mg/kg body weight). No mortality
occurred and no changes were observed in clinical signs of toxicity, body weights, and blood
serum chemistry. The LD50 was estimated to exceed 5,000 mg/kg.

References:

Choi, MN, Kim Y-S, Lee H, Shin K-C. 2022. A study on single-dose oral toxicity of D-
allulose in ICR mice. Maejo International Journal of Science & Technology 16(3):170-178.

Sa S, Seol Y, Lee AW, Heo Y, Kim H-j, Park CJ. 2022. Teratogenicity of D-allulose.
Toxicology Reports 9:821-824.
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& creativity meet

Health & Biosciences
200 Powder Mill Road
Wilmington, DE 19803
T +1.302.332.8420
iff.com

Date: August 17, 2023

GRAS STATEMENT

RE: GENSWEET® IGI-VHF (A10022)i

To Whom It May Concern,

GENSWEET® IGI-VHF consists of consists of glucose isomerase (also known as xylose isomerase)
produced using a Streptomyces rubiginosus production strain that has been genetically engineered.
The glucose isomerase protein is not protein engineered. The glucose isomerase enzyme is not a
genetically modified organism (GMO).

GENSWEETP® IGI-VHF is Generally Recognized as Safe (GRAS) for use as processing aid in High
Fructose Corn Syrup (HFCS) manufacture when the enzyme product is used within the product dose
guidelines described in IFF’s product literature. The glucose isomerase enzyme produced with
Streptomyces rubiginosus is affirmed to be Generally Recognized as Safe (‘GRAS’), under 21 CFR
184.1372.

GENSWEET® IGI-VHF also meets or exceeds the Joint FAO/WHO Expert Committee on Food
Additives (JECFA)/Food Chemical Codex (FCC) specifications for microbial and metal contaminants in
food enzymes.

IFF is committed to help our customers maximize the benefits of our technology, and we want to
ensure successful use and safety of our products. Please contact your account manager if you should
have further questions.

IFF Health & Biosciences

v

Liane Grieco

Global Regulatory Affairs

Global Regulatory Strategy Leader, Grain Processing
liane.m.grieco@iff.com

This certificate is valid for one year from date of issue.
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i Copyright © 2023 International Flavors & Fragrances Inc. All rights reserved. IFF, the IFF logo and all products denoted with ® or
™ are trademarks of the affiliates of International Flavors & Fragrances Inc. The information contained herein is subject to change
without further notice, is provided “as is” and without charge to our customers. This is business-to-business information and technical
advice that is intended for use by persons having appropriate technical expertise and is based upon data and studies IFF believes to
be reliable based upon IFF’s present knowledge and experience. Conditions and methods of use of IFF’s products are beyond our
control, and nothing contained herein shall be construed as a representation or warranty on use or of non-infringement of intellectual
property, regulatory or legal compliance. Use of the information and advice contained herein is at the recipient’s sole discretion and
risk and IFF assumes no liability for its use. Recipient should conduct their own tests to determine suitability of IFF products for their

own specific purposes.
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Date: August 17, 2023

CERTIFICATE OF SOURCE

RE: GENSWEET® IGI-VHF (A10022)i

To Whom It May Concern,

GENSWEET® IGI-VHF consists of consists of glucose isomerase (also known as xylose isomerase)
produced by controlled fermentation in closed fermentation tanks, using a Streptomyces rubiginosus
production strain that has been genetically engineered. The glucose isomerase protein is not protein
engineered. The glucose isomerase enzyme is not a genetically modified organism (GMO).

After fermentation, the enzyme undergoes fixation and is immobilized onto an inert carrier matrix.
IFF’s immobilization process permanently cross-links the enzyme with matrix chemicals.

The final glucose isomerase product is available as an immobilized enzyme preparation approved for
use as a processing aid in the production of high fructose corn syrup, a food ingredient.

All our enzyme products, whether obtained by genetic engineering or not, are only
introduced into the market when their safety has been fully established according to

internationally accepted assessments and regulatory procedures

IFF is committed to help our customers maximize the benefits of our technology, and we want to
ensure successful use and safety of our products. Please contact your account manager if you should
have further questions.

IFF Health & Biosciences

Liane Grieco

Global Regulatory Affairs

Global Regulatory Strategy Leader, Grain Processing
liane.m.grieco@iff.com

This certificate is valid for one year from date of issue.
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Abstract

The food enzyme is a p-xylose aldose-ketose-isomerase (EC 5.3.1.5) produced with the genetically
modified Streptomyces rubiginosus strain DP-Pzn37 by Danisco US Inc. Although the production strain
contains antibiotic resistance genes, the food enzyme was shown to be free from viable cells of the
production organism and its DNA. The food enzyme is intended to be used in an immobilised form for
the isomerisation of glucose for the production of high fructose syrups. Residual amounts of total
organic solids (TOS) are eliminated by the use of an immobilised food enzyme and further removed by
the purification steps applied during the production of high fructose syrups using the immobilised
enzyme; consequently, dietary exposure was not calculated. Genotoxicity tests did not raise safety
concerns. The systemic toxicity was assessed by a repeated dose 90-day oral toxicity study in rats.
The Panel identified a no observed adverse effect level of 85.2 mg TOS/kg body weight (bw) per day,
the highest dose tested. Similarity of the amino acid sequence to those of known allergens was
searched and no match was found. The Panel considered that, under the intended conditions of use,
the risk of allergic sensitisation and elicitation reactions by dietary exposure cannot be excluded, but
the likelihood is considered to be low. Based on the data provided, the immobilisation process and the
removal of total organic solids during the production of high fructose syrups, the Panel concluded that
this food enzyme does not give rise to safety concerns under the intended conditions of use.
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1. Introduction

Article 3 of the Regulation (EC) No 1332/2008! provides definition for ‘food enzyme’ and ‘food
enzyme preparation’.

‘Food enzyme’ means a product obtained from plants, animals or micro-organisms or products
thereof including a product obtained by a fermentation process using micro-organisms: (i)
containing one or more enzymes capable of catalysing a specific biochemical reaction; and (ii)
added to food for a technological purpose at any stage of the manufacturing, processing,
preparation, treatment, packaging, transport or storage of foods.

‘Food enzyme preparation’ means a formulation consisting of one or more food enzymes in which
substances such as food additives and/or other food ingredients are incorporated to facilitate their
storage, sale, standardisation, dilution or dissolution.

Before January 2009, food enzymes other than those used as food additives were not regulated or
were regulated as processing aids under the legislation of the Member States. On 20 January 2009,
Regulation (EC) No 1332/2008 on food enzymes came into force. This Regulation applies to enzymes
that are added to food to perform a technological function in the manufacture, processing,
preparation, treatment, packaging, transport or storage of such food, including enzymes used as
processing aids. Regulation (EC) No 1331/20082 established the European Union (EU) procedures for
the safety assessment and the authorisation procedure of food additives, food enzymes and food
flavourings. The use of a food enzyme shall be authorised only if it is demonstrated that:

i) it does not pose a safety concern to the health of the consumer at the level of use proposed;
i) there is a reasonable technological need;
iii) its use does not mislead the consumer.

All food enzymes currently on the European Union market and intended to remain on that market,
as well as all new food enzymes, shall be subjected to a safety evaluation by the European Food
Safety Authority (EFSA) and approval via an EU Community list.

The ‘Guidance on submission of a dossier on food enzymes for safety evaluation” (EFSA, 2009a)
lays down the administrative, technical and toxicological data required.

1.1. Background and Terms of Reference as provided by the requestor

1.1.1. Background as provided by the European Commission

Only food enzymes included in the European Union (EU) Community list may be placed on the
market as such and used in foods, in accordance with the specifications and conditions of use provided
for in Article 7 (2) of Regulation (EC) No 1332/2008 on food enzymes.

Five applications have been introduced by the companies “"BASF Enzymes LLC1"” for the authorisation
of the food enzyme Alpha-amylase from a genetically modified strain of Pseudomonas fluorescens
(BD15754), “"DSM Food Specialties B.V.” for the authorisation of the food enzyme Phospholipase C from a
genetically modified strain of Pichia pastoris (PRF), and “Danisco US Inc.” for the authorisation of the food
enzymes Alpha-amylase from a genetically modified strain of Bacillus licheniformis (DP-Dzb25), Xylose
isomerase from a genetically modified strain of Streptomyces rubiginosus (DP-Pzn37), and Alpha-amylase
from a genetically modified strain of Bacillus amyloliquefaciens (DP-Czb53).

Following the requirements of Article 12.1 of Commission Regulation (EU) No 234/20113
implementing Regulation (EC) No 1331/20082, the Commission has verified that the five applications
fall within the scope of the food enzyme Regulation and contain all the elements required under
Chapter II of that Regulation.

! Regulation (EC) No 1332/2008 of the European Parliament and of the Council of 16 December 2008 on Food Enzymes and
Amending Council Directive 83/417/EEC, Council Regulation (EC) No 1493/1999, Directive 2000/13/EC, Council Directive 2001/
112/EC and Regulation (EC) No 258/97. OJ L 354, 31.12.2008, pp. 7-15.

2 Regulation (EC) No 1331/2008 of the European Parliament and of the Council of 16 December 2008 establishing a common
authorisation procedure for food additives, food enzymes and food flavourings. OJ L 354, 31.12.2008, pp. 1-6.

3 Commission Regulation (EU) No 234/2011 of 10 March 2011 implementing Regulation (EC) No 1331/2008 of the European
Parliament and of the Council establishing a common authorisation procedure for food additives, food enzymes and food
flavourings. OJ L 64, 11.3.2011, p. 15-24.
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1.1.2. Terms of Reference

The European Commission requests the European Food Safety Authority to carry out the safety
assessments on the food enzymes Alpha-amylase from a genetically modified strain of Pseudomonas
fluorescens (strain BD15754), Phospholipase C from a genetically modified strain of Pichia pastoris
(strain PRF), Alpha-amylase from a genetically modified strain of Bacillus licheniformis (strain DP-
Dzb25), Xylose isomerase from a genetically modified strain of Streptomyces rubiginosus (strain DP-
Pzn37), and Alpha-amylase from a genetically modified strain of Bacillus amyloliquefaciens (strain DP-
Czb53) in accordance with Article 17.3 of Regulation (EC) No 1332/2008 on food enzymes.

1.2. Interpretation of the Terms of Reference

The present scientific opinion addresses the European Commission’s request to carry out the safety
assessment of food enzyme xylose isomerase from a genetically modified S. rubiginosus (strain DP-
Pzn37).

2. Data and methodologies

2.1. Data

The applicant has submitted a dossier in support of the application for authorisation of the food
enzyme xylose isomerase produced with a genetically modified S. rubiginosus strain DP-Pzn37. The
dossier was updated on 28 July 2016.

Additional information was requested from the applicant during the assessment process on 29 May
2017, 28 November 2018 and 25 June 2019, and was consequently provided (see ‘Documentation
provided to EFSA).

Following the reception of additional data by EFSA on 26 April 2018, EFSA requested a clarification
teleconference, which was held on 16 May 2018; after which the applicant provided additional data on
1 June 2018.

Following the requests for additional data sent by EFSA on 29 May 2017, 28 November 2018 and
25 June 2019, the applicant requested clarification teleconferences, which were held on 20 June 2017,
20 May 2019 and 5 July 2019.

2.2. Methodologies

The assessment was conducted in line with the principles described in the EFSA ‘Guidance on
transparency in the scientific aspects of risk assessment’ (EFSA, 2009b) as well as in the EFSA
‘Statement on the characterisation of microorganisms used for the production of food enzymes’ (EFSA
CEP Panel, 2019) and following the relevant existing guidance’s of EFSA Scientific Committees.

The current ‘Guidance on the submission of a dossier on food enzymes for safety evaluation” (EFSA,
2009a) has been followed for the evaluation of the application with the exception of the exposure
assessment, which was carried out in accordance to the methodology described in the CEF
Panel statement on the exposure assessment of food enzymes (EFSA CEF Panel, 2016).

3. Assessment
IUBMB nomenclature:  Xylose isomerase
Systematic name: p-Xylose aldose-ketose-isomerase
Synonyms: Glucose isomerase; p-xylose isomerase; p-xylose ketol-isomerase
IUBMB No: EC 5.3.1.5
CAS No: 9023-82-9
EINECS No: 232-944-6.

The xylose isomerase catalyses the conversion of p-xylose to p-xylulose and of pb-glucose to b-
fructose. It is intended to be used for the isomerisation of glucose for the production of high fructose
syrups. The food enzyme is intended to be used only in an immobilised form.* Based on its technical
application, the term glucose isomerase is used throughout this dossier.

4 Technical dossier/Additional data April 2018.
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The glucose isomerase is produced with a genetically modified bacterium S. rubiginosus strain DP-
Pzn37, which is deposited at the Westerdijk Fungal Biodiversity Institute (The Netherlands) with the

deposit numm taxonomic identification of the production strain was performed on

the basis of
The whole genome sequence of the production strain was analysed for the presence of antimicrobial

resistance genes.

The parental microorganism is the Actinobacterium S. rubiginosus strain
The recipient strain S. rubiginosus was derived

The donor for the glucose isomerase encodlng gene is |G

The production strain S. rubiginosus DP-Pzn37 was developed from the recipient strain [l

The technical dossier contains all necessary information on the recipient microorganism, the donor
organism and the genetic modification process.
The production strain DP-Pzn37 differs from the recipient strain

Genetic stability was demonstrated

The food enzyme is manufactured according to the Food Hygiene Regulation (EC) No 852/20041°,
with food safety procedures based on hazard analysis and critical control points, and in accordance
with current Good Manufacturing Practice.!?

5 Technical dossier/Additional data May 2019/Annex AH.

6 Technical dossier/1st submission/Annex S and T.

7 Technical dossier/1st submission/Annex S and Technical dossier/2nd submission/Annex U.

8 Technical dossier/1st submission/Annex S.

9 Technical dossier/2nd submission/Annex Z.

10 Regulation (EC) No. 852/2004 of the European Parliament and of the Council of 29 April 2004 on the hygiene of food
additives. OJ L 226, 25.6.2004, pp. 3—21.

11 Technical dossier/2nd submission/p. 40.
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The production strain is grown as a pure culture using a typical industrial medium in a submerged,
batch or fed-batch fermentation system with conventional process controls in place. After completion

of the fermentation, the cells are lysed and the enzyme is immobilised
The immobilised

food enzyme preparation is then separated from the liquid fraction by filtration. Afterwards, the
preparation is extruded, dried and sieved.'? The applicant provided information on the identity of the
substances used to control the fermentation and in the subsequent downstream processing of the food
4
enzyme.
The Panel considered that sufficient information has been provided on the manufacturing process
and the quality assurance system implemented by the applicant to exclude issues of concern.

3.3. Characteristics of the food enzyme

3.3.1. Properties of the food enzyme

The glucose isomerase is a single polypeptide of amino acids.!®> The molecular mass, derived
from the amino acid sequence, was calculated to be kDa.!* The food enzyme was analysed by
sodium dodecyl sulfate-polyacrylamide gel electrophoresis (SDS-PAGE). A consistent protein pattern
was observed across all batches. The gels showed a single major protein band corresponding to an
apparent molecular mass of about [J] kDa, consistent with the expected mass of the enzyme.'® No
other enzymatic side activities were reported.

The in-house determination of free glucose isomerase activity is based on the conversion of glucose
to fructose (reaction conditions: pH 6.85, 30°C, 30 min). The enzymatic activity is determined by
measuring the fructose formed by high-performance liquid chromatography (HPLC). The glucose
isomerase activity is quantified relative to an internal enzyme standard and expressed in glucose
isomerase units (GIU)/g.'®

The free food enzyme has a temperature optimum around 80-85°C (pH 7.5) and a pH optimum
around pH 8.0-8.5 (60°C). Thermostability was tested after a pre-incubation of the food enzyme for
32 min at different temperatures (pH 7.5). The glucose isomerase activity decreased rapidly above
85°C, showing no residual activity above 95°C.'”

3.3.2. Chemical parameters

Data on the chemical parameters of the food enzyme were provided for five food enzyme batches,
three batches used for commercialisation and two batches produced for the toxicological tests
(Table 1).'® The average total organic solids (TOS) of the three food enzyme batches for
commercialisation was 14.4%. The average enzyme activity/TOS ratio of the three food enzyme
batches for commercialisation is 21.2 GIU/mg TOS.

12 Technical dossier//1st submission/Annex K and S and Additional data May 2019/Annex AA.
13 Technical dossier/1st submission/Annex G.

* Technical dossier/Additional data May 2019.

15 Technical dossier/2nd submission/p. 30.

16 Technical dossier/1st submission/Annex C.

17 Technical dossier/2nd submission/p. 34-36.

18 Technical dossier/Additional data June 2018/Annexes F, G, H, L and M.

www.efsa.europa.eu/efsajournal 7 EFSA Journal 2020;18(1):5978



Safety of xylose isomerase from Streptomyces rubiginosus DP-Pzn37

Table 1: Compositional data of the food enzyme prior to immobilisation and batches used for
toxicological studies

Batches
Parameter Unit 1 ) 3 4@ 5®)
Glucose isomerase activity GIU/g batch© 2,831 3,238 2,980 43432 3,530
Protein % 12.30 14.47 11.37 4.79 20.19
Ash % 0.17 0.73 0.37 2.30 9.61
Water % 85.77 82.26 87.48 89.18 44.00
Total organic solids (TOS) % 14.06  17.01  12.15 8.52 46.39
Glucose isomerase activity/mg TOS GIU/mg TOS 20.14 19.04 24.53 5.10 7.61

(a): Batch used for the Bacterial reverse mutation test and Repeated dose 90-day oral toxicity study in rodents.
(b): Batch used for the in vitro chromosomal aberrations test.

(c): GIU/g: glucose isomerase units/g (see Section 3.3.1).

(d): TOS calculated as 100% — % water — % ash.

The lead content in the three commercial batches and in the two batches used for toxicological studies
was below 0.05 mg/kg which complies with the specification for lead (< 5 mg/kg) as laid down in the
general specifications and considerations for enzymes used in food processing (FAO/WHO, 2006).18:1°

The food enzyme complies with the microbiological criteria as laid down in the general
specifications and considerations for enzymes used in food processing (FAO/WHO, 2006), which
stipulate that Escherichia coli and Salmonella species are absent in 25 g of sample and total coliforms
should not exceed 30 colony forming units (CFU) per gram.'® No antimicrobial activity was detected in
any of these batches (FAO/WHO, 2006).%°

The Panel considered that the information provided on the purity of the food enzyme is sufficient.

The absence of the production strain has been demonstrated

The production strain was not detected

No recombinant DNA was detected

A battery of toxicological tests including a bacterial gene mutation assay (Ames test), an in vitro
mammalian chromosomal aberration test, and a repeated dose 90-day oral toxicity study in rats has
been provided. The batches 4 and 5 (Table 1) used in these studies have lower specific activity
compared to the batches used for commercialisation, and thus are considered suitable for toxicological
testing.

3.4.1.1. Bacterial reverse mutation test

A bacterial reverse mutation assay (Ames test) was performed according to Organisation for
Economic Co-operation and Development (OECD) Test Guideline 471 (OECD, 1997a) and following
Good Laboratory Practice (GLP).? Five strains of Salmonella Typhimurium (TA 98, TA 100, TA 102, TA

19 LoD: Pb = 0.05 mg/kg.

20 Technical dossier/Additional data June 2018/Annex L.

2! Technical dossier/2nd submission/Annex E and Technical dossier/Additional data April 2018.
22 Technical dossier/Additional data September 2019.

23 Technical dossier/1st submission/Annex M.
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1535, TA 1537) were tested in the presence or absence of metabolic activation applying the ‘treat and
plate’ assay. Two experiments were carried out using five different concentrations of the food enzyme
for strains TA 98, TA 100, TA 102, TA 1535 (50, 166, 500, 1,660 and 5,000 pg total protein/plate,
corresponding to 88.9, 295, 889, 2,953 and 8,894 pg TOS/plate), and three experiments using ten
different concentrations for strain TA 1537 (0.166, 0.5, 1.66, 5, 16.6, 50, 166, 500, 1,660 and 5,000
ug total protein/plate, corresponding to 0.30, 0.89, 2.95, 8.89, 29.5, 88.9, 295, 889, 2,953 and 8,894
ug TOS/plate). Growth reductions of the background lawn were observed, in some cases severe, due
to toxicity. Upon treatment with the food enzyme, there was no significant increase in revertant colony
numbers above the control values in any strain with or without S9-mix.

The Panel concluded that the food enzyme glucose isomerase did not induce gene mutations under
the test conditions employed in this study.

3.4.1.2. In vitro mammalian chromosomal aberrations test

The in vitro chromosomal aberrations test was carried out according to the OECD Test Guideline
473 (OECD, 1997b) and following GLP.>* The food enzyme was tested for its ability to induce
chromosomal aberrations in human peripheral blood lymphocytes with and without metabolic
activation (S9-mix). Based on the results obtained in a dose-range finding test, the cells were treated
with 1,250, 2,500 and 5,000 total protein png/mL (corresponding to 2,872, 5,744 and 11,488 pg TOS/
mL) applying a 4 + 20 h short-term treatment and recovery in the presence and absence of S9-mix,
and a continuous treatment (20 + 0 h) in the absence of S9-mix. In all the tested conditions, the
frequency of cells with structural and numerical chromosomal aberrations in treated cultures was
comparable to the values detected in negative controls and within the range of the laboratory
historical negative control data.

The Panel concluded that the food enzyme glucose isomerase did not induce chromosomal
aberrations under the test conditions employed for this study.

3.4.2. Repeated dose 90-day oral toxicity study in rodents

The repeated dose 90-day oral toxicity study in rodents was performed in accordance with OECD
Test Guideline 408 (OECD, 1998), and following GLP.2> Groups of 10 male and 10 female Ntac:SD
Sprague-Dawley rats received the food enzyme by gavage in doses corresponding to 21.3, 42.6 and
85.2 mg TOS/kg body weight (bw) per day. Controls received the vehicle (saline solution 2% NaCl).

There were three unscheduled deaths. Two deaths (one control female and one high-dose male)
were related to misdosing. The third animal (low-dose male) was found dead and the cause of death
could not be established at necropsy due to autolysis.

A statistically significant increase in monocytes in mid-dose females in comparison to the control
group was observed. However, in the absence of a dose response and similar finding in males, this
finding was considered to be incidental.

Among clinical chemistry parameters statistically significant differences to controls included
increased serum sodium concentration in high-dose males and increased cholesterol and albumin
concentrations in high-dose females. As these findings lacked consistency between sexes, and the
values were within the historical control range (sodium and cholesterol) for the laboratory or slightly
higher (albumin: 49.5 + 2.1 g/L compared to 95% interval of historical control data of 37.89-48.7 g/L)
they were considered of no toxicological significance.

Ophthalmological examination was not performed. However, no changes in the eyes were recorded
during weekly clinical examinations, at necropsy and by microscopy of the eyes of control and treated
groups.

No other significant effects were observed.

Overall, the Panel identified a no observed adverse effect level (NOAEL) of 85.2 mg TOS/kg bw per
day, the highest dose tested.

3.4.3. Allergenicity

The allergenicity assessment considers only the food enzyme and not any carrier or other excipient,
which may be used in the final formulation.

24 Technical dossier/1st submission/Annex N.
25 Technical dossier/1st submission/Annex O.
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The potential allergenicity of the glucose isomerase produced with the genetically modified S.
rubiginosus strain DP-Pzn37 was assessed by comparing its amino acid sequence with those of known
allergens according to the scientific opinion on the assessment of allergenicity of genetically modified
plants and microorganisms and derived food and feed of the Scientific Panel on Genetically Modified
Organisms (EFSA GMO Panel, 2010). Using higher than 35% identity in a sliding window of 80 amino
acids as the criterion, no match was found.?®

No information is available on oral sensitisation or elicitation reactions of this glucose isomerase. In
addition, no allergic reactions upon dietary exposure to any glucose isomerase have been reported in
the literature. Therefore, it can be concluded that allergic reactions upon oral ingestion of this glucose
isomerase, produced with the genetically modified S. rubiginosus strain DP-Pzn37 cannot be excluded,
but the likelihood of such a reaction to occur is considered to be low.

Quantifying the risk for allergenicity is not possible in view of the individual susceptibility to food
allergens. Allergenicity can be ruled out only if the proteins are fully removed. Considering that the
food enzyme is only used in immobilised form and in the glucose isomerisation for the production of
high fructose syrups, experimental data showed a significant removal (below LoDs) of protein.
However, traces of protein could be present in high fructose syrups.

The Panel considered that, under the intended conditions of use, the risk of allergic sensitisation
and elicitation reactions upon dietary exposure to this food enzyme cannot be excluded but the
likelihood of such reactions occurring is considered to be low.

3.5. Dietary exposure

3.5.1. Intended use of the food enzyme

The food enzyme is intended to be used to isomerise glucose for the production of high fructose
syrup at the maximum use level proposed by the applicant of 1 mg TOS/kg glucose syrup derived from
cereals,?” for the immobilised food enzyme only.

As the food enzyme is intended to be used only in its immobilised form, the transfer of TOS into the
final product, i.e. high fructose syrups, is expected to be negligible. Additionally, experimental data have
been provided showing low ash contents (less than 0.01 g/100 g dry matter syrup), and protein, fat and
fibres contents in the final high fructose syrup, after purification steps are applied (i.e. ion exchange
chromatography, treatment with active carbon), are not detectable (Annex B in EFSA CEF Panel, 2016a).
Amounts of_ in the final food samples have been experimentally shown to be not
detectable.?®*° The Panel considers that the residual amount of TOS (including substances other than
proteins, such as DNA fragments) in the final high fructose syrups will be removed.

3.5.2. Dietary exposure estimation

Considering that the food enzyme is intended to be used only in its immobilised form (see
Section 3.5.1), and as residual amounts of TOS are removed by the purification steps applied during
the production of high fructose syrups, a dietary exposure was not calculated.

4, Conclusion

Based on the data provided, immobilisation of the food enzyme and the removal of TOS during
purification steps applied during the production of high fructose syrups, the Panel concluded that the
food enzyme glucose isomerase produced with the genetically modified S. rubiginosus strain DP-Dzn37
does not give rise to safety concerns under the intended conditions of use.

The production strain of the food enzyme contains a known antimicrobial resistance gene in a
multicopy plasmid together with sequences showing homology with genes known to confer resistance
to macrolides. However, based on the absence of viable cells and DNA from the production organism
in the food enzyme, this is not considered to be a risk.

26 Technical dossier/1st submission/Annex R.
27 Technical dossier/2nd submission/p. 74 and Additional data May 2019.
28 Technical dossier/1st submission/Annex W and Additional data May 2019/Annexes AB, AC and AD.
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Documentation provided to EFSA

1) Technical dossier ‘Application for authorisation of xylose isomerase from a genetically
modified strain of Streptomyces rubiginosus (DP-Pzn37)". January 2016. Submitted by
Danisco US Inc.

2) Additional information. April 2018. Submitted by Danisco US Inc.

3) Additional information. June 2018. Submitted by Danisco US Inc.

4) Additional information. May 2019. Submitted by Danisco US Inc.

5) Additional information. September 2019. Submitted by Danisco US Inc.
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Abbreviations

bw body weight

CAS Chemical Abstracts Service

CEF EFSA Panel on Food Contact Materials, Enzymes, Flavourings and Processing Aids
CEP EFSA Panel on Food Contact Materials, Enzymes and Processing Aids
CFU colony forming units

EINECS European Inventory of Existing Commercial Chemical Substances
FAO Food and Agricultural Organisation

GIU glucose isomerase units

GLP Good Laboratory Practice

GMO EFSA Panel on Genetically Modified Organisms

HPLC high-performance liquid chromatography

IUBMB International Union of Biochemistry and Molecular Biology
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LoD limit of detection

NOAEL no observed adverse effect level

OECD Organisation for Economic Cooperation and Development
SDS-PAGE sodium dodecyl sulfate-polyacrylamide gel electrophoresis
TOS total organic solids

WHO World Health Organisation
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EXTERNAL MEMORANDUM

To: Lore Kolberg (Tate & Lyle)

FrROM: Exponent

DATE: September 8, 2023

PROJECT: 2103250.000

SUBJECT: Revised Cumulative Estimated Daily Intake of Allulose

At the request of Tate and Lyle, Exponent prepared this memorandum to provide the updated
cumulative estimated daily intake (CEDI) for allulose. The update was made in response to the
following FDA’s review comments on the dietary exposure estimate summarized in GRN 001057:

“Considering that GRNs 001024 and 001029 submitted for the use of D-psicose recently
received “no questions” letters from FDA, we request that the notifier update the dietary
exposure estimates provided in Tables 10 and 12 to account for the recently notified
additional uses of D-psicose...

Specifically, GRN 001024 includes the use of D-psicose in ‘Alcoholic beverages (pre-
mixed cocktails, wine coolers, and malt beverages, low/reduced calorie)’ that the notifier
should consider including in the updated background and cumulative dietary exposure
estimates.

We note that we consider the cumulative dietary exposure to D-psicose that was estimated
in GRN 001024 to be 22.9 g/person (p)/d at the 90th percentile for the US population aged
2 years and older as the current dietary exposure to D-psicose. When revising the notifier’s
dietary exposures, the dietary exposure presented in GRN 001024 could be used to
represent the background dietary exposure to D-psicose.”

Revised Proposed Uses

As per FDA’s comment, the use of allulose in alcoholic beverages (pre-mixed cocktails, wine
coolers, and malt beverages, low/reduced calorie) were included in GRN 001024 and should be
considered part of the background exposure and CEDI. As such, Tate and Lyle excluded alcoholic
beverages from its proposed uses. Tate and Lyle also reduced the proposed use level in nutrition
bars to 15% (previously 25%). Tate and Lyle’s revised proposed uses of allulose is provided in
Table 1. The list of food codes included in this assessment is provided in Appendix A.

Revised estimated daily intake (EDI) for allulose from the proposed uses in Table 1 were based on
food consumption records collected in the WWEIA component of NHANES conducted in 2017-
2018 (NHANES 2017-2018). In the previous intake assessment report, Exponent used two
NHANES survey cycles (NHANES 2015-2018). However, NHANES 2017-2018 was used in this
update in order to be consistent with GRN 001024. The updated results from Tate and Lyle’s
proposed new uses of allulose are provided in Table 2.
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Table 1. Tate and Lyle’s revised proposed uses

No.* Food category Description of Foods Selected for Analysis Tate and lye’s
proposed new
uses (%)
2b | Nutritional beverages All nutritional drinks such as Carnation 2.5
Instant Breakfast, Muscle Milk, Slim Fast,
and all other nutritional drinks or shakes
2c¢ | PediaSure PediaSure 3.5
5a | RTE and cooked, regular RTE and cooked cereals identified as 12%*
containing added sugar
5b | RTE and cooked, low RTE and cooked cereals identified as low 12%*
calorie, reduced calorie, calorie, reduced sugar, or sugar-free
sugar-free
5d | Grain-free, no sugar, high No grain-free, no sugar, high protein RTE 20
protein RTE cereal cereals were reported consumed, hence, zero-
sugar added RTE cereals were selected as
surrogates.
9 | Frozen dairy (ice cream, Desserts including ice cream, soft serve, g**
soft serve, sorbet), low sorbet - all identified as low calorie, reduced
calorie, reduced calorie, calorie, sugar-free, or NFSi
sugar-free
11 | Nutrition bars Meal replacement bars, protein bars, energy 15
bars, etc.
16 | Ketchup and barbecue Ketchup and barbecue sauces 10
sauces
19 | Cranberries, dried Dried cranberries (i.e., Craisins) 25
20 | Jerky (meat or poultry Jerky (meat or poultry based) 15
based)

* Numbering in Table 1. Maximum allulose use levels by types of foods and beverages, in Exponent’s March 28,
2022 report.
** Existing Use levels from previous GRNs are below Tate & Lyle’s proposed levels

Table 2. Two-day average EDI of allulose from Tate and Lyle’s revised proposed
uses by the U.S. 2+ y and subpopulations (g/day); NHANES 2017-2018

EDI of allulose
/da
Sub- Unweighted % . (g/day)
. Per Capita Per User
population N Users 90 90"
Mean . Mean .
Percentile Percentile

US 2+y 6184 62.3 34 9.6 5.4 11.9
2-12y 1262 77.1 3.3 8.0 4.3 8.6
13-18 y 682 64.3 33 8.9 5.1 10.7
19+y 4240 59.4 34 10.0 5.7 12.8
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Revised Cumulative Estimated Daily Intake

FDA commented that the CEDI of 22.9 g/person (p)/d at the 90" percentile for the US population
aged 2 years and older in GRN 001024 is the current dietary exposure to allulose. As recommended
by the FDA, Exponent relied on the dietary exposure presented in GRN 001024 to represent the
background dietary exposure to allulose. Specifically, Exponent relied on the data provided in

Table 1. Updated Cumulative Allulose Intake (g/day) on page 232 of GRN 001024."

The revised CEDI for allulose from both Tate and Lyle’s proposed uses and background uses for
the US 2+ y and sub-populations are summarized in Table 3.

Table 3. CEDI of allulose from background uses and Tate and Lyle’s proposed
uses by the U.S. 2+ y and subpopulations (g/day); NHANES 2017-2018

EDI
Background EDI (g/day) Cumulative Estimated Daily Intake
Sub (g/day) from (g/day)
ub- (GRN 001024) Proposed giday
population U
ses
0 Mean Mean Mean Mean Pseudo 90th**
% Users . . .
per capita | per capita | per capita | per user* Per user
US 2+y 77.0 7.8 3.4 11.2 14.5 29.0
2-12y 70.5 4.2 33 7.5 10.6 21.2
13-18 y 62.9 3.6 3.3 6.9 10.9 21.8
19+y 81.2 8.9 3.4 12.3 15.1 30.2

* Mean per capita divided by % users to derive mean per user
* Pseudo 90" is derived based on 2 x mean (FDA 2006 guidance)’

! Jan 19, 2023 letter from Katrina Emmel of GRAS Associations, LLC. to the US FDA, attention Stephanie Hice; Re:
GRN 1024-Allulose response to questions posted in an email dated 1/4/2023.

2 U.S. Food and Drug Administration (FDA), Center for Food Safety and Nutrition, Office of Food Additive Safety.
2006. Guidance for Industry: Estimating Dietary Intake of Substances in Food. https://www.fda.gov/regulatory-
information/search-fda-guidance-documents/guidance-industry-estimating-dietary-intake-substances-food
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Appendix A. Food Codes Included In Analysis of Proposed Uses

Food Category
2b  Nutritional beverages
Food code = Food description
11553120 = Fruit smoothie, with whole fruit and dairy, added protein***
64134020 = Fruit smoothie, with whole fruit, no dairy, added protein***
78101110 = Fruit and vegetable smoothie, added protein***
78101118 = Fruit and vegetable smoothie, non-dairy, added protein***
95102000 Nutritional drink or shake, ready-to-drink (Carnation Instant Breakfast)
95105000 Nutritional drink or shake, ready-to-drink (Kellogg's Special K Protein)
95106000 Nutritional drink or shake, ready-to-drink (Muscle Milk)
95106010 Nutritional drink or shake, ready-to-drink, light (Muscle Milk)
95110000 = Nutritional drink or shake, ready-to-drink (Slim Fast)
95110010 Nutritional drink or shake, ready-to-drink, sugar free (Slim Fast)
95110020 Nutritional drink or shake, high protein, ready-to-drink (Slim Fast)
95120000 Nutritional drink or shake, ready-to-drink, NFS
95120010 = Nutritional drink or shake, high protein, ready-to-drink, NFS
95120020 Nutritional drink or shake, high protein, light, ready-to-drink, NFS
95201000 = Nutritional powder mix (Carnation Instant Breakfast)**
95201010 = Nutritional powder mix, sugar free (Carnation Instant Breakfast)**
95201200 = Nutritional powder mix (EAS Whey Protein Powder)**
95201300 = Nutritional powder mix (EAS Soy Protein Powder)**
95201500 = Nutritional powder mix, high protein (Herbalife)**
95201600 Nutritional powder mix (Isopure)**
95201700 Nutritional powder mix (Kellogg's Special K20 Protein Water)**
95202000 = Nutritional powder mix (Muscle Milk)**
95210000  Nutritional powder mix (Slim Fast)**
95210020 = Nutritional powder mix, high protein (Slim Fast)**
95220000 = Nutritional powder mix, NFS**
95220010 = Nutritional powder mix, high protein, NFS**
95230000 Nutritional powder mix, whey based, NFS**
95230010 = Nutritional powder mix, protein, soy based, NFS**
95230020  Nutritional powder mix, protein, light, NFS**
95230030  Nutritional powder mix, protein, NFS**
2c  PediaSure
Food code = Food description
11710800 ' Infant formula, NS as to form (PediaSure)
11710801 = Infant formula, ready-to-feed (PediaSure)
11710806 = Infant formula, with fiber, ready-to-feed (PediaSure Fiber)
5a | RTE and cooked, regular
Food code  Food description
56201360 = Grits, instant, made with non-dairy milk, fat added
56201540 Cornmeal, Puerto Rican Style
56202905 Oatmeal, from fast food, maple flavored
56202910 Oatmeal, from fast food, fruit flavored
56202920 Oatmeal, from fast food, other flavors
56203075 Oatmeal, regular or quick, made with non-dairy milk, NS as to fat

—_~ o~ — —~
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56203076
56203077
56203106
56203125
56203130
56203135
56203150
56203155
56203160
56203175
56203180
56205080
56207027
56207030
56207060
56207094
56207095
56207102
57100100
57101000
57103000
57103100
57104000
57106050
57106060
57106100
57106250
57106260
57107000
57110000
57117000
57117500
57119000
57120000
57124030
57124050
57124100
57124200
57124300
57125000
57125900
57126000
57127000
57128000
57130000
57132000
57134000
57135000
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Oatmeal, regular or quick, made with non-dairy milk, no added fat
Oatmeal, regular or quick, made with non-dairy milk, fat added
Oatmeal, instant, plain, made with non-dairy milk, no added fat
Oatmeal, instant, maple flavored, NS as to fat

Oatmeal, instant, maple flavored, no added fat

Oatmeal, instant, maple flavored, fat added

Oatmeal, instant, fruit flavored, NS as to fat

Oatmeal, instant, fruit flavored, no added fat

Oatmeal, instant, fruit flavored, fat added

Oatmeal, instant, other flavors, no added fat

Oatmeal, instant, other flavors, fat added

Rice, creamed, made with milk and sugar, Puerto Rican style
Cream of wheat, regular or quick, made with non-dairy milk, fat added
Cream of wheat, instant, made with water, no added fat

Cream of wheat, instant, made with water, fat added

Cream of wheat, instant, made with milk, fat added

Cream of wheat, instant, made with milk, no added fat

Cream of wheat, instant, made with non-dairy milk, no added fat
Cereal, ready-to-eat, NFS

Cereal (Kellogg's All-Bran)
Cereal (Post Alpha-Bits)
Cereal (General Mills Cheerios Apple Cinnamon)
Cereal (Kellogg's Apple Jacks)
Cereal (Post Great Grains Banana Nut Crunch)
Cereal (General Mills Cheerios Banana Nut)

Cereal (General Mills Basic 4)

Cereal (General Mills Kix Berry Berry)

Cereal (General Mills Cheerios Berry Burst)

Cereal (General Mills Boo Berry)

Cereal (Kellogg's All-Bran Bran Buds)

Cereal (Quaker Cap'n Crunch)

Cereal (Quaker Christmas Crunch)

Cereal (Quaker Cap'n Crunch's Crunchberries)
Cereal (Quaker Cap'n Crunch's Peanut Butter Crunch)
Cereal (General Mills Chex Chocolate)

Cereal (General Mills Chex Cinnamon)

Cereal (General Mills Cheerios Chocolate)

Cereal, chocolate flavored, frosted, puffed corn
Cereal (General Mills Lucky Charms Chocolate)
Cereal (General Mills Cinnamon Toast Crunch)
Cereal (General Mills Honey Nut Clusters)

Cereal (Kellogg's Cocoa Krispies)

Cereal (Post Cocoa Pebbles)

Cereal (General Mills Cocoa Puffs)

Cereal (General Mills Cookie Crisp)

Cereal (General Mills Chex Corn)

Cereal, corn flakes

Cereal (Kellogg's Corn Flakes)
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57137000
57139000
57143000
57143500
57148000
57148500
57151000
57201900
57206710
57206715
57207000
57208000
57209000
57211000
57213000
57213010
57213850
57214000
57218000
57221700
57221810
57223000
57224000
57227000
57228000
57229000
57229500
57231000
57231200
57231250
57237100
57237200
57237300
57237900
57238000
57240100
57241000
57241200
57243000
57301505
57301510
57301511
57301512
57301530
57303100
57303105
57303200
57304100

2103250.000 - 7621

Cereal, corn puffs

Cereal (General Mills Count Chocula)

Cereal (Kellogg's Cracklin' Oat Bran)

Cereal (Post Great Grains, Cranberry Almond Crunch)

Cereal (Kellogg's Crispix)

Cereal, crispy brown rice

Cereal, crispy rice

Cereal (General Mills Dora The Explorer)

Cereal (General Mills Fiber One Honey Clusters)

Cereal (General Mills Fiber One Raisin Bran Clusters)

Cereal, bran flakes

Cereal (Kellogg's All-Bran Complete Wheat Flakes)

Cereal (Post Bran Flakes)

Cereal (General Mills Frankenberry)

Cereal (Kellogg's Froot Loops)

Cereal (Kellogg's Froot Loops Marshmallow)

Cereal (General Mills Cheerios Frosted)

Cereal (Kellogg's Frosted Mini-Wheats)

Cereal (Kellogg's Frosted Krispies)

Cereal, fruit rings

Cereal (General Mills Cheerios Fruity)

Cereal (Post Fruity Pebbles)

Cereal (General Mills Golden Grahams)

Cereal, granola

Granola, homemade

Cereal (Kellogg's Low Fat Granola)

Cereal (Kellogg's Low Fat Granola with Raisins)
Cereal (Post Grape-Nuts Flakes)

Cereal (Post Great Grains Raisins, Dates, and Pecans)
Cereal (Post Great Grains Double Pecan Whole Grain Cereal)
Cereal (Post Honey Bunches of Oats Honey Roasted)
Cereal (Post Honey Bunches of Oats with Vanilla Bunches)
Cereal (Post Honey Bunches of Oats with Almonds)
Cereal (Post Honey Bunches of Oats Just Bunches)
Cereal (Post Honeycomb)

Cereal (General Mills Chex Honey Nut)
Cereal (General Mills Cheerios Honey Nut)
Cereal (Post Shredded Wheat Honey Nut)
Cereal (Kellogg's Honey Smacks)

Cereal (Kashi Autumn Wheat)

Cereal (Kashi GOLEAN)

Cereal (Kashi GOLEAN Crunch)

Cereal (Kashi GOLEAN Crunch Honey Almond Flax)
Cereal (Kashi Heart to Heart Honey Toasted Oat)
Cereal (General Mills Kix)

Cereal (General Mills Honey Kix)

Cereal (Kellogg's Krave)

Cereal (Quaker Life)
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57305100
57305150
57305160
57305165
57305170
57305174
57305175
57305180
57305200
57305210
57305215
57305300
57305400
57305500
57305600
57306130
57306500
57306800
57308190
57308400
57309100
57316300
57316380
57316385
57316450
57316710
57320500
57321900
57326000
57327450
57327500
57329000
57330000
57330010
57331000
57332050
57332100
57335550
57336000
57337000
57339000
57339500
57341200
57341300
57344000
57344001
57344005
57344007
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Cereal (General Mills Lucky Charms)

Cereal, frosted oat cereal with marshmallows
Cereal (Malt-O-Meal Blueberry Muffin Tops)
Cereal (Malt-O-Meal Cinnamon Toasters)
Cereal (Malt-O-Meal Coco-Roos)

Cereal (Malt-O-Meal Colossal Crunch)
Cereal (Malt-O-Meal Cocoa Dyno-Bites)
Cereal (Malt-O-Meal Corn Bursts)

Cereal (Malt-O-Meal Crispy Rice)

Cereal (Malt-O-Meal Frosted Flakes)

Cereal (Malt-O-Meal Frosted Mini Spooners)
Cereal (Malt-O-Meal Fruity Dyno-Bites)
Cereal (Malt-O-Meal Honey Graham Squares)
Cereal (Malt-O-Meal Honey Nut Toasty O's)

Cereal (Malt-O-Meal Marshmallow Mateys)

Cereal (Malt-O-Meal Raisin Bran)

Cereal (Malt-O-Meal Golden Puffs)

Cereal (Malt-O-Meal Tootie Fruities)

Cereal, muesli

Cereal (General Mills Cheerios Multigrain)
Cereal (Nature Valley Granola)
Cereal (Health Valley Oat Bran Flakes)
Cereal (General Mills Cheerios Oat Cluster Crunch)
Cereal (General Mills Cheerios Protein)
Cereal (General Mills Oatmeal Crisp with Almonds)
Cereal (Quaker Honey Graham Oh's)

Cereal (Quaker Granola with Oats, Honey, and Raisins)
Cereal (Nature's Path Organic Flax Plus)

Cereal (Barbara's Puffins)

Cereal (Quaker Toasted Oat Bran)

Cereal (Quaker Oatmeal Squares)

Cereal, raisin bran

Cereal (Kellogg's Raisin Bran)

Cereal (Kellogg's Raisin Bran Crunch)

Cereal (Post Raisin Bran)

Cereal (General Mills Total Raisin Bran)

Cereal (General Mills Raisin Nut Bran)

Cereal (General Mills Reese's Puffs)

Cereal (General Mills Chex Rice)

Cereal, rice flakes

Cereal (Kellogg's Rice Krispies)

Cereal (Kellogg's Rice Krispies Treats Cereal)

Cereal (Kellogg's Smart Start Strong)

Cereal (Kellogg's Smorz)

Cereal (Kellogg's Special K)

Cereal (Kellogg's Special K Blueberry)

Cereal (Kellogg's Special K Chocolatey Delight)

Cereal (Kellogg's Special K Low Fat Granola)
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57344010 Cereal (Kellogg's Special K Red Berries)
57344015 Cereal (Kellogg's Special K Fruit & Yogurt)
57344020 Cereal (Kellogg's Special K Vanilla Aimond)
57344025 Cereal (Kellogg's Special K Cinnamon Pecan)
57347000 Cereal (Kellogg's Corn Pops)
57348000 Cereal, frosted corn flakes
57349000 Cereal (Kellogg's Frosted Flakes)
57355000 Cereal (Post Golden Crisp)
57406100 Cereal (General Mills Total)
57407100 Cereal (General Mills Trix)
57411000 Cereal (General Mills Chex Wheat)
57416010 Cereal, puffed wheat, sweetened
57418000 Cereal (General Mills Wheaties)
5b ' RTE and cooked, low calorie, reduced calorie, sugar-free
Food code  Food description
56203510 Oatmeal, reduced sugar, plain, no added fat
56203550 Oatmeal, reduced sugar, flavored, NS as to fat
56203555 Oatmeal, reduced sugar, flavored, no added fat
56203560 Oatmeal, reduced sugar, flavored, fat added
57125010 Cereal (General Mills 25% Less Sugar Cinnamon Toast Crunch)
57128005 Cereal (General Mills 25% Less Sugar Cocoa Puffs)
57407110 Cereal (General Mills 25% Less Sugar Trix)
5d  Grain-free, no sugar, high protein RTE cereal
Food code | Food description
57206700 Cereal (General Mills Fiber One)
57230000 Cereal (Post Grape-Nuts)
57301500 Cereal (Kashi 7 Whole Grain Puffs)
57307500 Cereal, millet, puffed
57340000 Cereal, puffed rice
57341000 Cereal (Post Shredded Wheat'n Bran)
57408100 Cereal (Uncle Sam)
57416000 Cereal, puffed wheat, plain
57417000 Cereal (Post Shredded Wheat)
9 Frozen dairy (ice cream, soft serve, and sorbet), low calorie, reduced calorie, sugar-free
Food code | Food description
13110000 Ice cream, NFS
13110320 Ice cream, no sugar added, flavors other than chocolate
13110330 ' Ice cream, no sugar added, chocolate
13120740 Ice cream cone, NFS
13121000 Ice cream sundae, NFS
13130300 = Light ice cream, vanilla
13130310 Light ice cream, chocolate
13130320 ' Light ice cream, no sugar added, NS as to flavor
13130330  Light ice cream, no sugar added, flavors other than chocolate
13130340 Light ice cream, no sugar added, chocolate
13135000 ' Light ice cream sandwich, vanilla
13135010 Light ice cream sandwich, chocolate
13136000 = Ice cream sandwich, made with light, no sugar added ice cream
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13140000 ' Light ice cream bar, vanilla
13140100 Light ice cream bar, vanilla, chocolate coated
13140115 Light ice cream bar, chocolate
13140575 | Light ice cream, no sugar added, cone, flavors other than chocolate
13140580 = Light ice cream, no sugar added, cone, chocolate
13142100 = Light ice cream cone, vanilla, prepackaged
13142110 ' Light ice cream cone, chocolate, prepackaged
13160160 = Fat free ice cream, no sugar added, flavors other than chocolate
13161600 = Fudgesicle, light
13161630 = Light ice cream, bar or stick, with low-calorie sweetener, chocolate coated
11 Nutrition bars

Food code  Food description
53710800 Cereal or granola bar (Kashi Chewy)
53710802 Cereal or granola bar (Kashi Crunchy)
53720100 Nutrition bar (Balance Original Bar)
53720200 Nutrition bar (Clif Bar)
53720210  Nutrition bar (Clif Kids Organic Zbar)
53720300 = Nutrition bar (PowerBar)
53720400  Nutrition bar (Slim Fast Original Meal Bar)
53720500 Nutrition bar (Snickers Marathon Protein Bar)
53720600 Nutrition bar (South Beach Living Meal Bar)
53720610 Nutrition bar (South Beach Living High Protein Bar)
53720700 = Nutrition bar (Tiger's Milk)
53720800 Nutrition bar (Zone Perfect Classic Crunch)
53729000 Nutrition bar or meal replacement bar, NFS

16  Ketchup and barbecue sauces

Food code | Food description
21304210 Beef, shortribs, barbecued, with sauce, lean and fat eaten*
21304220 = Beef, shortribs, barbecued, with sauce, lean only eaten*
22701030 = Pork, spareribs, barbecued, with sauce, NS as to fat eaten*
22701040 = Pork, spareribs, barbecued, with sauce, lean and fat eaten*
22701050 = Pork, spareribs, barbecued, with sauce, lean only eaten*
24103070 = Chicken, NS as to part, grilled with sauce, NS as to skin eaten*
24103075 Chicken, NS as to part, grilled with sauce, skin eaten*
24103080 Chicken, NS as to part, grilled with sauce, skin not eaten*
24123310  Chicken breast, grilled with sauce, skin eaten*
24123311  Chicken breast, grilled with sauce, skin not eaten*
24134150 = Chicken leg, drumstick and thigh, grilled with sauce, skin eaten*
24134151 = Chicken leg, drumstick and thigh, grilled with sauce, skin not eaten*
24142510 = Chicken drumstick, grilled with sauce, skin eaten*
24142511  Chicken drumstick, grilled with sauce, skin not eaten*
24154020 = Chicken thigh, grilled with sauce, skin eaten*
24154021 Chicken thigh, grilled with sauce, skin not eaten*
24164010 Chicken wing, grilled with sauce*
24168001 Chicken "wings" with other sauces or seasoning, from fast food / restaurant*
24168011 Chicken "wings" with other sauces or seasoning, from precooked*
24168021 Chicken "wings" with other sauces or seasoning, from other sources*
24168030  Chicken "wings", boneless, with hot sauce, from fast food / restaurant*
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24168031  Chicken "wings", boneless, with hot sauce, from other sources*

24209000 = Turkey with barbecue sauce, skin eaten*

24209001 Turkey with barbecue sauce, skin not eaten*

27111500 Beef sloppy joe, no bun*

27116200 Beef with barbecue sauce*

27116300 Beef with sweet and sour sauce*

27120030 Ham or pork with barbecue sauce*

27120060 Sweet and sour pork*

27146011 Chicken, shredded or pulled, with barbecue sauce*

27150170 = Sweet and sour shrimp*

27160010 Meat with barbecue sauce, NS as to type of meat*

27315250 = Stuffed cabbage rolls with beef and rice*

27510145 Cheeseburger, 1 miniature patty, with condiments, on miniature bun, from fast food /
restaurant*

27510165 Cheeseburger, 1 small patty, with condiments, on bun, from fast food / restaurant*

27510170 Cheeseburger (Burger King)*

27510171  Whopper Jr with cheese (Burger King)*

27510175 Cheeseburger, 1 small patty, with condiments, on bun, from fast food / restaurant
(Wendy's Jr. Cheeseburger Deluxe)*

27510205 Cheeseburger, 1 small patty, with condiments, on white bun*

27510206 = Cheeseburger, 1 small patty, with condiments, on wheat bun*

27510207 = Cheeseburger, 1 small patty, with condiments, on whole wheat bun*

27510225  Cheeseburger, 1 medium patty, with condiments, on bun, from fast food / restaurant*

27510251  Cheeseburger, 1 medium patty, with condiments, on white bun*

27510252  Cheeseburger, 1 medium patty, with condiments, on wheat bun*

27510253 = Cheeseburger, 1 medium patty, with condiments, on whole wheat bun*

27510266 Cheeseburger, 1 large patty, with condiments, on bun, from fast food / restaurant*

27510276  Bacon cheeseburger, 1 small patty, with condiments, on bun, from fast food /
restaurant*

27510312  Bacon cheeseburger, 1 medium patty, with condiments, on bun, from fast food /
restaurant*

27510341  Bacon cheeseburger, 1 medium patty, with condiments, on white bun*

27510342 Bacon cheeseburger, 1 medium patty, with condiments, on wheat bun*

27510343 ' Bacon cheeseburger, 1 medium patty, with condiments, on whole wheat bun*

27510346 Bacon cheeseburger, 1 large patty, with condiments, on bun, from fast food /
restaurant*

27510376  Double cheeseburger, 2 small patties, with condiments, on bun, from fast food /
restaurant*

27510386 Double cheeseburger (Burger King)*

27510406  Double cheeseburger, 2 medium patties, with condiments, on bun, from fast food /
restaurant*

27510431  Double bacon cheeseburger, 2 small patties, with condiments, on bun, from fast food /
restaurant (Burger King Bacon Double Cheeseburger)*

27510451 ' Double bacon cheeseburger, 2 medium patties, with condiments, on bun, from fast food
[ restaurant*

27510465 ' Double bacon cheeseburger, 2 medium patties, with condiments, on bun, from fast food
/ restaurant (Wendy's Baconator)*

27510475 ' Double bacon cheeseburger, 2 large patties, with condiments, on bun, from fast food /
restaurant*
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27510486

27510506

27510511
27510536
27510551
27510552
27510555

27510565
27510585
27510587
27510606
27510641
27510642
27510643
27510667

27510676

27510681

27510682

27520500
27520510
27545010
27545200
27545210
27545220
28110620
28160650
74401010
74406010
81308100

Triple cheeseburger, 3 medium patties, with condiments, on bun, from fast food /
restaurant*

Hamburger, 1 miniature patty, with condiments, on miniature bun, from fast food /
restaurant*

Hamburger, 1 miniature patty, on miniature bun, from school*

Hamburger, 1 small patty, with condiments, on bun, from fast food / restaurant*
Hamburger (Burger King)*

Whopper Jr (Burger King)*

Hamburger, 1 small patty, with condiments, on bun, from fast food / restaurant
(Wendy's Jr. Hamburger)*

Hamburger, from school cafeteria*

Hamburger, 1 small patty, with condiments, on white bun*

Hamburger, 1 small patty, with condiments, on whole wheat bun*

Hamburger, 1 medium patty, with condiments, on bun, from fast food / restaurant*
Hamburger, 1 medium patty, with condiments, on white bun*

Hamburger, 1 medium patty, with condiments, on wheat bun*

Hamburger, 1 medium patty, with condiments, on whole wheat bun*

Double hamburger, 2 small patties, with condiments, on bun, from fast food /
restaurant*

Double hamburger, 2 medium patties, with condiments, on bun, from fast food /
restaurant*

Double hamburger, 2 medium patties, with condiments, on bun, from fast food /
restaurant (Burger King Double WHOPPER)*

Double hamburger, 2 medium patties, with condiments, on bun, from fast food /
restaurant (Wendy's 1/2 Ib Double)*

Pork sandwich, on white roll, with onions, dill pickles and barbecue sauce*

Pork barbecue sandwich or Sloppy Joe, on bun*

Turkey or chicken burger, with condiments, on bun, from fast food / restaurant*
Turkey or chicken burger, with condiments, on white bun*

Turkey or chicken burger, with condiments, on wheat bun*

Turkey or chicken burger, with condiments, on whole wheat bun*

Beef short ribs, boneless, with barbecue sauce, potatoes, vegetable, frozen meal*
Stuffed green pepper, frozen meal*

Ketchup

Barbecue sauce

Fry sauce*

19  Cranberries, dried

Food code
42500000
42501000
42501500
42502100
53710810
53713010
62101000
62101050
62109100

Food description

Trail mix, NFS*

Trail mix with nuts and fruit*

Trail mix with chocolate*

Trail mix with pretzels, cereal, or granola*
Cereal or granola bar (KIND Fruit and Nut Bar)*
Cereal or granola bar, fruit and nut*

Fruit, dried, NFS, uncooked

Fruit mixture, dried*

Cranberries, dried

20  Jerky (meat or poultry based)

Food code

2103250.000 - 7621
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21602100 = Beef jerky

22002800 = Pork jerky

23321900 Venison/deer jerky
* Only the component of the food (by weight) with existing or proposed use of allulose was included in the analysis
** Non-reconstituted dry powder was adjusted to the reconstituted/prepared amount
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Literature search documentation

Allulose GRAS

Last search conducted 9/1/23

Dates limited from 1/1/20 to current (9/1/23)

150 total results after deduplication (combination of PubMed and Embase searches below)

PubMed:

(Allulose OR “DL-Psicose” OR Psicose OR 23140-52-5[rn])
AND
(safe OR safety OR toxic OR toxicity OR NOAEL OR LD50 OR "consumer product safety"[MeSH Terms] OR
“Toxicity Tests”[MeSH Terms] OR “body weight” OR “weight gain” OR “mortality rate” OR microbiota OR
microbial OR microflora OR intestinal OR digest* OR liver OR absorption OR distribution OR metabolism
OR excretion OR ADME[tiab] OR allergy OR allergen OR allergenicity OR allergic OR allergens[MeSH
Terms] OR sensitiz* OR "hypersensitivity"[MeSH Terms] OR "hypersensitivity"[All Fields] OR "allergy and
immunology"[MeSH Terms] OR atopic[All Fields] OR LLNA OR “Local Lymph Node Assay”[MeSH Terms]
OR “Local Lymph Node Assay” OR (toxicity AND (development OR developmental OR reproductive)) OR
“Teratogenesis”[MeSH Terms] OR teratogen OR teratogenic OR “Reproductive and Urinary Physiological
Phenomena”[MeSH Terms] OR neoplastic OR cancer OR carcinogen* OR carcinoma OR tumor OR
tumors OR “animal bioassay” OR oncogenic* OR malignant OR malignancy OR malignancies OR
genotoxic OR genotoxicity OR clastogen® OR mutagen OR mutagenic OR mutation* OR “cytogenetic
aberration” OR "chromosome aberrations"[MeSH Terms] OR micronucle* OR “DNA damage” OR “DNA
fragmentation”[Mesh] OR “Mutagenicity Tests”[MeSH Terms] OR “comet assay”)

Results = 354

Results (limited from 2020 — current) = 116

Embase:

(allulose OR 'psicose'/exp OR psicose OR 23140-52-5:rn)
AND
('risk assessment'/exp OR 'safety'/exp OR 'toxic substance'/exp OR 'toxicity'/exp OR 'ld50'/exp OR
'Ic50'/exp OR 'product safety'/exp OR 'toxicity testing'/exp OR 'drug toxicity'/exp OR 'toxicity assay'/exp
OR 'adverse drug reaction'/exp OR 'pharmacokinetics'/exp OR 'metabolism'/exp OR 'excretion'/exp OR
'hypersensitivity'/exp OR 'allergen'/exp OR 'sensitization'/exp OR 'local lymph node assay'/exp OR
'developmental toxicity'/exp OR 'reproductive toxicity'/exp OR 'teratogenicity'/exp OR 'teratogenic
agent'/exp OR 'teratogenesis'/exp OR 'malignant neoplasm'/exp OR 'carcinogen'/exp OR 'oncogenesis
and malignant transformation'/exp OR 'carcinoma'/exp OR 'genotoxicity'/exp OR 'genotoxicity
assay'/exp OR 'mutagenesis'/exp OR 'chromosome aberration'/exp OR 'genetic damage'/exp OR
'mutagenic agent'/exp)

Results = 351

Results (limited from 2020 — current) = 107
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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 Dr. Hice,

The attached document is intended as an addendum to Tate & Lyle’s response to question #3 regarding
GRN 1057. We received this document yesterday from the supplier of the glucoisomerase.

The document includes an expert opinion statement regarding the GRAS status of the enzyme and thus
provides additional rationale for the supplier's GRAS statement, which we shared with you previously.
The supplier has given us permission to share the attached document.

Best regards,
Lore

Lore Kolberg

Director, Regulatory & Scientific Affairs
Innovation and Commercial Development
Tate & Lyle

Mob. +1 224 355 9013



External use permitted

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Friday, September 15, 2023 4:53 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: Re: [EXTERNAL] Re: GRN 001057 - Questions for Notifier

Hi Stephanie,
Attached are Tate & Lyle’s responses to FDA's questions regarding GRN 1057.
Sincerely,

Don

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

Tox
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: Wednesday, August 23, 2023 at 1:07 PM
To: Don Schmitt <dschmitt@toxstrategies.com>



Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>
Subject: RE: [EXTERNAL] Re: GRN 001057 - 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,

Thank you for the update. Yes, an extension until September 15, 2023, is fine.
Sincerely,

Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aoo -

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Wednesday, August 23, 2023 12:59 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <|ore.kolberg@tateandlyle.com>

Subject: [EXTERNAL] Re: GRN 001057 - 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.

Hi Stephanie,

We are working on responses to the list of questions you provided on August 14. One of the
guestions requires that the intake assessment be revised and this will take Exponent a few weeks to
complete, given their previous commitments. Therefore, Tate & Lyle is requesting a 3-week
extension of the time to reply to all 12 questions. That would be Friday, September 15.

Thank you for considering this extension request.



Best regards,

Don

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

Tox
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: Don Schmitt <dschmitt@toxstrategies.com>
Date: Monday, August 14, 2023 at 9:46 AM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>
Subject: Re: GRN 001057 - Questions for Notifier

Hi Stephanie,
| will speak with Tate & Lyle and be back in touch shortly.

Don

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



Tox

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: Monday, August 14, 2023 at 8:07 AM

To: Don Schmitt <dschmitt@toxstrategies.com>
Subject: GRN 001057 - 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 evaluation of GRAS Notice No. 001057, we noted 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 response.

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,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)

Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients



Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aao -
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kool ok cloloriclack ekl This email and any files transmitted with it are confidential
and intended solely for the use of the individual or entity to whom they are addressed. If you
are not the intended recipient or the person responsible for delivering the email to the intended
recipient, be advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received this
email in error please notify the sender immediately. Please note that we reserve the right to
monitor and read any emails sent and received by the Company in accordance with and to the

extent permitted by applicable legal rules.
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This email and any files transmitted with it are confidential and intended solely for the
use of the individual or entity to whom they are addressed. If you are not the intended
recipient or the person responsible for delivering the email to the intended recipient, be
advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received
this email in error please notify the sender immediately. Please note that we reserve

the right to monitor and read any emails sent and received by the Company in
accordance with and to the extent permitted by applicable legal rules.
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From: Kolberg, Lore

To: Hice, Stephanie

Subject: [EXTERNAL] GRN 1057 glucoisomerase
Date: Tuesday, October 3, 2023 3:56:44 PM
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2023 GRAS Statement GENSWEET IGI-VHF_A10022.pdf

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 Stiffy,

IFF responded regarding my request for the GRAS Expert Opinion document, in a version not marked
Confidential. They will not/cannot share the GRAS Expert Opinion with us except the version | shared
with you that’'s marked Confidential. The only related document they could share as non-Confidential is
the attached GRAS statement.

| hope you can use the attached document. Please let me know if there are other issues.
Best regards,
Lore

Lore Kolberg

Director, Regulatory & Scientific Affairs
Innovation and Commercial Development
Tate & Lyle

Mob. +1 224 355 9013
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ok iciiolosioslickicl ook This email and any files transmitted with it are confidential
and intended solely for the use of the individual or entity to whom they are addressed. If you
are not the intended recipient or the person responsible for delivering the email to the intended
recipient, be advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received this
email in error please notify the sender immediately. Please note that we reserve the right to
monitor and read any emails sent and received by the Company in accordance with and to the



extent permitted by applicable legal rules.
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This email and any files transmitted with it are confidential and intended solely for the
use of the individual or entity to whom they are addressed. If you are not the intended
recipient or the person responsible for delivering the email to the intended recipient, be
advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received
this email in error please notify the sender immediately. Please note that we reserve

the right to monitor and read any emails sent and received by the Company in
accordance with and to the extent permitted by applicable legal rules.
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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 Dr. Hice,

The attached document is intended as an addendum to Tate & Lyle’s response to question #3 regarding
GRN 1057. We received this document yesterday from the supplier of the glucoisomerase.

The document includes an expert opinion statement regarding the GRAS status of the enzyme and thus
provides additional rationale for the supplier's GRAS statement, which we shared with you previously.
The supplier has given us permission to share the attached document.

Best regards,
Lore

Lore Kolberg

Director, Regulatory & Scientific Affairs
Innovation and Commercial Development
Tate & Lyle

Mob. +1 224 355 9013



External use permitted

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Friday, September 15, 2023 4:53 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Subject: Re: [EXTERNAL] Re: GRN 001057 - Questions for Notifier

Hi Stephanie,
Attached are Tate & Lyle’s responses to FDA's questions regarding GRN 1057.
Sincerely,

Don

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

Tox
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: Wednesday, August 23, 2023 at 1:07 PM
To: Don Schmitt <dschmitt@toxstrategies.com>



Cc: Kolberg, Lore <lore.kolberg@tateandlyle.com>
Subject: RE: [EXTERNAL] Re: GRN 001057 - 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,

Thank you for the update. Yes, an extension until September 15, 2023, is fine.
Sincerely,

Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)

aoo -

From: Don Schmitt <dschmitt@toxstrategies.com>

Sent: Wednesday, August 23, 2023 12:59 PM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Cc: Kolberg, Lore <|ore.kolberg@tateandlyle.com>

Subject: [EXTERNAL] Re: GRN 001057 - 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.

Hi Stephanie,

We are working on responses to the list of questions you provided on August 14. One of the
guestions requires that the intake assessment be revised and this will take Exponent a few weeks to
complete, given their previous commitments. Therefore, Tate & Lyle is requesting a 3-week
extension of the time to reply to all 12 questions. That would be Friday, September 15.

Thank you for considering this extension request.



Best regards,

Don

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

Tox
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: Don Schmitt <dschmitt@toxstrategies.com>
Date: Monday, August 14, 2023 at 9:46 AM

To: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>
Subject: Re: GRN 001057 - Questions for Notifier

Hi Stephanie,
| will speak with Tate & Lyle and be back in touch shortly.

Don

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



Tox

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: Monday, August 14, 2023 at 8:07 AM

To: Don Schmitt <dschmitt@toxstrategies.com>
Subject: GRN 001057 - 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 evaluation of GRAS Notice No. 001057, we noted 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 response.

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,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)

Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients



Office of Food Additive Safety
Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)
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kool ok cloloriclack ekl This email and any files transmitted with it are confidential
and intended solely for the use of the individual or entity to whom they are addressed. If you
are not the intended recipient or the person responsible for delivering the email to the intended
recipient, be advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received this
email in error please notify the sender immediately. Please note that we reserve the right to
monitor and read any emails sent and received by the Company in accordance with and to the

extent permitted by applicable legal rules.
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This email and any files transmitted with it are confidential and intended solely for the
use of the individual or entity to whom they are addressed. If you are not the intended
recipient or the person responsible for delivering the email to the intended recipient, be
advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received
this email in error please notify the sender immediately. Please note that we reserve

the right to monitor and read any emails sent and received by the Company in
accordance with and to the extent permitted by applicable legal rules.
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200 Powder Mill Road
Wilmington, DE 19803
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iff.com

Date: August 17, 2023

GRAS STATEMENT

RE: GENSWEET® IGI-VHF (A10022)i

To Whom It May Concern,

GENSWEET® IGI-VHF consists of consists of glucose isomerase (also known as xylose isomerase)
produced using a Streptomyces rubiginosus production strain that has been genetically engineered.
The glucose isomerase protein is not protein engineered. The glucose isomerase enzyme is not a
genetically modified organism (GMO).

GENSWEET® IGI-VHF is Generally Recognized as Safe (GRAS) for use as processing aid in High
Fructose Corn Syrup (HFCS) manufacture when the enzyme product is used within the product dose
guidelines described in IFF’s product literature. The glucose isomerase enzyme produced with
Streptomyces rubiginosus is affirmed to be Generally Recognized as Safe (‘GRAS’), under 21 CFR
184.1372.

GENSWEET® IGI-VHF also meets or exceeds the Joint FAO/WHO Expert Committee on Food
Additives (JECFA)/Food Chemical Codex (FCC) specifications for microbial and metal contaminants in
food enzymes.

IFF is committed to help our customers maximize the benefits of our technology, and we want to
ensure successful use and safety of our products. Please contact your account manager if you should
have further questions.

IFF Health & Biosciences

Liane Grieco

Global Regulatory Affairs

Global Regulatory Strategy Leader, Grain Processing
liane.m.grieco@iff.com

This certificate is valid for one year from date of issue.
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i Copyright © 2023 International Flavors & Fragrances Inc. All rights reserved. IFF, the IFF logo and all products denoted with ® or
™ are trademarks of the affiliates of International Flavors & Fragrances Inc. The information contained herein is subject to change
without further notice, is provided “as is” and without charge to our customers. This is business-to-business information and technical
advice that is intended for use by persons having appropriate technical expertise and is based upon data and studies IFF believes to
be reliable based upon IFF’s present knowledge and experience. Conditions and methods of use of IFF’s products are beyond our
control, and nothing contained herein shall be construed as a representation or warranty on use or of non-infringement of intellectual
property, regulatory or legal compliance. Use of the information and advice contained herein is at the recipient’s sole discretion and
risk and IFF assumes no liability for its use. Recipient should conduct their own tests to determine suitability of IFF products for their

own specific purposes.



From: Kolberg, Lore

To: Hice, Stephanie
Cc: Santa Maria, Juan Cristian
Subject: [EXTERNAL] GRN 001057 - Questions for Notifier
Date: Friday, October 13, 2023 1:53:52 PM
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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 Stephanie,
Attached are Tate & Lyle’s responses to FDA’s additional questions regarding GRN 1057.

Sincerely,
Lore

Lore Kolberg

Director, Regulatory & Scientific Affairs
Innovation and Commercial Development
Tate & Lyle

Mob. +1 224 355 9013

Internal Use Only



From: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>
Sent: Wednesday, October 4, 2023 2:51 PM

To: Kolberg, Lore <lore.kolberg@tateandlyle.com>
Subject: [EXTERNAL] GRN 001057 - Questions for Notifier

Dear Lore,

During our evaluation of GRAS Notice No. 001057, we noted additional questions that need to be
addressed and are below.

1. Inthe September 15, 2023, amendment (response to question 9), the notifier provides a
revised copy of Table 6, with the specifications for mold listed as “<10 CFU/g” and states that
the revised specifications align with the COAs presented in Appendix B of the notice. On pages
58-59, the units for mold for “Dolcia Prima DS” is listed as “CFU/10 g”, while on page 60 it is
listed as “CFU/g”. For the administrative record, please confirm the units and specification for
mold for crystalline allulose.

2. In the September 15, 2023, amendment (response to question 11), the notifier provides a
revised cumulative eaters-only dietary exposure to D-psicose of 14.5 g/person (p)/d at the

mean and 29 g/p/d at the pseudo 9oth percentile (Table 3), based on the summation of the
following:

The per capita mean estimate from background sources (reported as the cumulative per
capita mean estimate in Table 1 of the January 19, 2023, amendment to GRN 001024), and
the per capita mean estimate from the proposed uses in GRN 001057 (reported in Table 2 of
the September 15, 2023, amendment).

The notifier further notes that the resulting cumulative per capita mean estimate is divided
by the percent eaters (77%) to derive the revised cumulative eaters-only mean estimate of

14.5 g/p/d and that the revised cumulative eaters-only pseudo 9oth percentile estimate of
29 g/p/d is derived by multiplying the eaters-only mean estimate by 2.

Please provide revised cumulative estimates derived using a fraction of eaters of any or all
the foods in which D-psicose is used calculated based on the percent eaters reported in both
GRN 001024 (77% eaters) and GRN 001057 (62.3% eaters). Information on how to calculate
the fraction of eaters is available at https://www.fda.gov/regulatory-information/search-fda-
uidance-documents/guidance-industry-estimating-dietary-intake-substances-food.

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 response.

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,



Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)

Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)
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October 13, 2023
GRN 1057 Questions for Notifier and Notifier Responses

1. Inthe September 15, 2023, amendment (response to question 9), the notifier provides a revised
copy of Table 6, with the specifications for mold listed as “<10 CFU/g” and states that the revised
specifications align with the COAs presented in Appendix B of the notice. On pages 58-59, the
units for mold for “Dolcia Prima DS” is listed as “CFU/10 g”, while on page 60 it is listed as
“CFU/g". For the administrative record, please confirm the units and specification for mold for
crystalline allulose.

Response:

The correct unit of measure in the specification and analyses for mold for DS (crystalline) allulose
is CFU/g.

There was a typo in two of the original COAs that were submitted for crystalline allulose, for
sample numbers LO19F90351 and LO18J90596, in which the unit of measure for mold was
erroneously reported as CFU/10g. The results for mold in all three sample lots of crystalline
allulose should have been reported as CFU/g, as shown in revised Table 6.

Revised Table 6 (below, which we submitted in our September 15 response to questions)
contains the correct units of measure and specification for mold for crystalline allulose.

External use permitted



Likewise, in Table 4 of our original submission there was a typo in the unit of measure for mold in
the specifications for crystalline allulose (Crystalline Granules). Table 4 should read as corrected
below.

Table 4. Specifications for allulose

Parameter Liquid Syrup Crystalline Granules

Mold <10 CFU/10g <10 CFU/g

2. Inthe September 15, 2023, amendment (response to question 11), the notifier provides a revised
cumulative eaters-only dietary exposure to D-psicose of 14.5 g/person (p)/d at the mean and 29
g/p/d at the pseudo 90" percentile (Table 3), based on the summation of the following:

The per capita mean estimate from background sources (reported as the cumulative per capita
mean estimate in Table 1 of the January 19, 2023, amendment to GRN 001024), and the per
capita mean estimate from the proposed uses in GRN 001057 (reported in Table 2 of the
September 15, 2023, amendment).

The notifier further notes that the resulting cumulative per capita mean estimate is divided by the
percent eaters (77%) to derive the revised cumulative eaters-only mean estimate of 14.5

g/p/d and that the revised cumulative eaters-only pseudo 90" percentile estimate of 29 g/p/d is
derived by multiplying the eaters-only mean estimate by 2.

Please provide revised cumulative estimates derived using a fraction of eaters of any or all the
foods in which D-psicose is used calculated based on the percent eaters reported in both GRN
001024 (77% eaters) and GRN 001057 (62.3% eaters). Information on how to calculate the
fraction of eaters is available at https://www.fda.gov/requlatory-information/search-fda-guidance-
documents/guidance-industry-estimating-dietary-intake-substances-food.

Response:

Revised Table 3 is below.

Page 2 - GRN 1057 Questions for Notifier and Notifier Responses



From: Santa Maria. Juan Cristian

To: Hice, Stephanie
Subject: [EXTERNAL] RE: GRN 001057 - Questions for Notifier
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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 Mrs. Hice,

| hope this message finds you well. Please be aware that Lore Kolberg retired on November 18t lam
therefore responding on behalf of Tate & Lyle to your message below. You can direct any subsequent
communication related to GRN 1057 directly to me.

In response to your questions:

1. | hereby confirm the intended use of D-psicose does not include use in infant formula.
2. | hereby confirm Tate & Lyle concurs with FDA’s approach to estimating the dietary exposure to
allulose and the resulting estimate of 24.0 g/p/d.

Please do not hesitate to contact me should you need any additional information.
Kind regards,

Juan Cristian

Juan Cristian Santa Maria

Senior Director, Global Regulatory & Scientific Affairs

Innovation and Commercial Development

Tate & Lyle
Mob. +1 (470) 373-7122
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From: Hice, Stephanie <Stephanie.Hice@fda.hhs.gov>

Sent: Thursday, December 7, 2023 9:59 AM

To: Kolberg, Lore <lore.kolberg@tateandlyle.com>

Cc: Santa Maria, Juan Cristian <JuanCristian.SantaMaria@tateandlyle.com>
Subject: [EXTERNAL] GRN 001057 - Questions for Notifier

Dear Lore,

During our evaluation of GRAS Notice No. 001057, we noted additional questions that need to be
addressed and are below. For your awareness, | received an automated undeliverable message
when transmitting question one on Tuesday, December 5, 2023, and Wednesday, December 6,
2023. As such, I've CC'd your colleague, who you included on your last correspondence to us, dated
October 13, 2023.

1. For the administrative record, please state whether the intended use of D-psicose includes
use in infant formula.

2. In the amendment dated October 13, 2023, we note that the notifier’'s cumulative mean “per
capita” dietary exposure to allulose was obtained by summing the mean per capita dietary
exposures from GRN 001024 (background) and GRN 001057 (intended uses). This exposure
was then converted to an “eaters-only” mean dietary exposure by dividing the calculated
percent (%) eaters of at least one food containing allulose. The cumulative eaters-only dietary

exposure of 24.5 g/person (p)/d at the pseudo-90th percentile was obtained by multiplying
the cumulative eaters-only mean dietary exposure to allulose by two.

We have independently confirmed the notifier’s dietary exposure estimate using a method
described in FDA’s Guidance for Industry: Estimating Dietary Intake of Substances in Food
(2006). Unlike in the notifier’s approach, we estimated the cumulative total sample mean
(cumulative mean per capita) dietary exposure to allulose by multiplying the eaters-only
mean dietary exposures from GRN 001024 (background) and GRN 001057 (intended uses)
by the corresponding percent (%) eaters and summing the resulting total sample mean
dietary exposures. The cumulative eaters-only mean dietary exposure to allulose was
obtained by dividing the cumulative total sample mean dietary exposure by the calculated
percent (%) eaters of at least one food containing allulose. The cumulative eaters-only

dietary exposure of 24.0 g/p/d at the pseudo—90th percentile was obtained by multiplying
the cumulative eaters-only mean dietary exposure by two. We note that our estimate is
slightly lower than your estimate of 24.5 g/p/d.

For the administrative record, we request that the notifier please confirm that they concur
with our approach to estimating the dietary exposure to allulose and the resulting estimate
of 24.0 g/p/d.



FDA’s Guidance for Industry: Estlmatlng Dletary Intake ofSubstances in Food, 2006.

ndustry—eshmatmg dietary-intake-substances-food

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 response.

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,
Stiffy Hice

Stephanie (Stiffy) Hice, Ph.D. (they/them/their)
Regulatory Review Scientist & Microbiology Reviewer

Division of Food Ingredients

Office of Food Additive Safety

Center for Food Safety and Applied Nutrition
U.S. Food and Drug Administration

stephanie.hice@fda.hhs.gov

Pronouns: They-Them-Their (what is this?)
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This email and any files transmitted with it are confidential and intended solely for the
use of the individual or entity to whom they are addressed. If you are not the intended
recipient or the person responsible for delivering the email to the intended recipient, be



advised that you have received this email in error that any use, dissemination,
forwarding, printing, or copying of this email is strictly prohibited. If you have received
this email in error please notify the sender immediately. Please note that we reserve

the right to monitor and read any emails sent and received by the Company in
accordance with and to the extent permitted by applicable legal rules.
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