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From: Claire Kruger

To: Morissette, Rachel
Cc: Dietrich Conze; Kathy Brailer
Subject: RE: question regarding submitted GRAS notice on galacto-oligosaccharides
Date: Monday, August 21, 2017 12:06:32 PM
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Dear Rachel:

None of the intended uses involve products under the jurisdiction of the U.S. Department of
Agriculture (meat, poultry, egg products, catfish).

Best regards,

Claire

Claire Kruger, PhD, DABT, CFS
President
Senior Director Regulatory Affairs

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310
Rockville, MD 20852

Tel: +1-301-230-2181

Fax: +1-301-230-2188
Mobile: +1-240-565-5501
ClaireK@chromadex.com
www.spherixconsulting.com

From: Morissette, Rachel [mailto:Rachel.Morissette@fda.hhs.gov]

Sent: Monday, August 21, 2017 11:39 AM

To: Claire Kruger <ClaireK@chromadex.com>

Subject: question regarding submitted GRAS notice on galacto-oligosaccharides

Dear Dr. Kruger,

My name is Dr. Rachel Morissette and | am the Consumer Safety Officer assigned to your recently
submitted notice on behalf of Vitalus Nutrition Inc. for the intended use of galacto-oligosaccharides in
infant formula and other conventional foods. Before | can issue your filing letter, can you please confirm if
any of your intended uses involve products under the jurisdiction of the U.S. Department of Agriculture
(meat, poultry, egg products, catfish)? Thank you for your attention to this matter.

Best regards,

Rachel Morissette, Ph.D.
Consumer Safety Officer

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

rachel.morissette@fda.hhs.gov
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CONFIDENTIALITY NOTICE This email is the property of ChromaDex, Inc and/or its
relevant affiliates and may contain confidential and proprietary material for the sole use of the
intended recipient(s). Any review, use, distribution or disclosure by or to others is strictly
prohibited. If you are not the intended recipient (or authorized to receive for the recipient),
please contact the sender at 949.419.0288 or reply to ChromaDex, Inc at
webmaster@chromadex.com and delete all copies of the message.
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From: Kathy Brailer on behalf of Claire Kruger
To: Morissette, Rachel

Cc: Dietrich Conze; Claire Kruger; Kathy Brailer
Subject: RE: Questions for GRAS Notice GRN 000721
Date: Tuesday, October 31, 2017 12:00:07 PM
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GRN 721 Response to FDA 10-31-17.pdf

Dear Rachel,

Attached please find the requested clarifications to GRN 721. Should you need anything else, just let us
know.

Best regards,

Claire Kruger, PhD, DABT, CFS
President
Senior Director Regulatory Affairs

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310
Rockville, MD 20852

Tel: +1-301-230-2181

Fax: +1-301-230-2188
Mobile: +1-240-565-5501
ClaireK@chromadex.com
www.spherixconsulting.com

From: Morissette, Rachel [mailto:Rachel.Morissette@fda.hhs.gov]

Sent: Friday, October 27, 2017 7:42 AM

To: Claire Kruger <ClaireK@chromadex.com>

Cc: Dietrich Conze <DietrichC@chromadex.com>; Kathy Brailer <KathyB@chromadex.com>
Subject: RE: Questions for GRAS Notice GRN 000721

Thank you.

Best,

Rachel

Rachel Morissette, Ph.D.
Consumer Safety Officer

Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
U.S. Food and Drug Administration
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From: Claire Kruger [mailto:ClaireK@chromadex.com)]

Sent: Thursday, October 26, 2017 3:54 PM

To: Morissette, Rachel <Rachel.Morissette@fda.hhs.gov>

Cc: Dietrich Conze <DietrichC@chromadex.com>; Kathy Brailer <KathyB@chromadex.com>
Subject: RE: Questions for GRAS Notice GRN 000721

Dear Rachel:

I am confirming that we received the letter with requested clarifications to GRN 721 and will
respond within 10 business days.

Best regards,

Claire

Claire Kruger, PhD, DABT, CFS
President
Senior Director Regulatory Affairs

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310
Rockville, MD 20852

Tel: +1-301-230-2181

Fax: +1-301-230-2188
Mobile: +1-240-565-5501
ClaireK@chromadex.com
www.spherixconsulting.com

From: Morissette, Rachel [mailto:Rachel.Morissette@fda.hhs.gov]
Sent: Monday, October 23, 2017 9:31 AM

To: Claire Kruger <ClaireK@chromadex.com>

Subject: Questions for GRAS Notice GRN 000721

Dear Claire,
Please find attached a letter requesting clarification on a few issues regarding GRN 000721 (GOS).

Best regards,

Rachel

Rachel Morissette, Ph.D.
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Consumer Safety Officer

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

rachel.morissette@fda.hhs.gov
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CONFIDENTIALITY NOTICE This email is the property of ChromaDex, Inc and/or its relevant
affiliates and may contain confidential and proprietary material for the sole use of the intended
recipient(s). Any review, use, distribution or disclosure by or to others is strictly prohibited. If
you are not the intended recipient (or authorized to receive for the recipient), please contact
the sender at 949.419.0288 or reply to ChromaDeX, Inc at webmaster@chromadex.com and
delete all copies of the message.
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October 31, 2017

Rachel Morissette, Ph.D.

Consumer Safety Officer

U.S. Food and Drug Administration

Center for Food Safety and Applied Nutrition

Office of Food Additive Safety

Division of Biotechnology and GRAS Notice Review
5001 Campus Drive, HFS-255

College Park, MD 20740

Dear Dr. Morissette:

In response to your e-mail of October 23, 2017, following are our responses to FDA’s
questions on GRN 721. FDA’s questions are in italics and our responses are in plain text.

1) On page 33 of the notice, Vitalus cites the study by Kobayashi et al. (2014a) stating that the
animals were gavaged ““at 0, 500, 1000, or 2000 mg/kg/day of a syrup containing
approximately 56.9% GOS (% dry matter), resulting in a daily intake of 213.4, 5426.8, and
853.5 mg GOS/kg™. The value of 5426.8 is incorrect. Please confirm that the correct dose
level is 426.8 mg GOS/kg.

5426.8 was a typographical error. The correct dose level is 426.8 mg GOS/kg.

2) On page 34 of the notice, Vitalus states that “The NOAEL for reproductive function of male
and female parent animals was 2,000 mg GOS per kg/day equivalent to 853.5 mg
GOS/kg/day (Kobayashi et al., 2014b).” Please confirm that the sentence should read as
follows: ““The NOAEL for reproductive function of male and female parent animals was
2,000 mg GOS product per kg/day equivalent to 853.5 mg GOS/kg/day (Kobayashi et al.,
2014b).”” or alternatively “The NOAEL for reproductive function of male and female parent
animals was 2,000 mg GOS syrup per kg/day equivalent to 853.5 mg GOS/kg/day
(Kobayashi et al., 2014b).”

The sentence on page 34, should read, “The NOAEL for reproductive function of male and
female parent animals was 2,000 mg GOS syrup/kg/day, which is equivalent to 853.5 mg
GOS/kg/day (Kobayashi et al., 2014b).”

3) On page 23 Section B (Genotoxicity Studies) of the notice, Vitalus summarizes genotoxicity
studies that were conducted with GOS products other than VITAGOS (the subject of GRN
000721). Nonetheless, the notifier concludes that “Therefore, VITAGOS™ is not
genotoxic.” Please elaborate on the basis for this conclusion (e.g. very similar composition
of one or more of the tested GOS products to VITAGOS, etc.). Furthermore, please explain
if these studies provide a basis for Vitalus to conclude that VITAGOS is not genotoxic or if it
only provides a foundation to state that VITAGOS is not expected to be genotoxic.

11821 Parklawn Drive, Suite 310
Rockville, MD 20852
T: (301) 230-2180; F: (301) 230-2188
https://chromadex.com/consulting-overview/



Rachel Morissette, Ph.D. October 31, 2017
U.S. Food and Drug Administration Page 2

4)

5)

The conclusion that VITAGOS™ is not genotoxic is based on the facts that GOS products
contain common nutrients (oligosaccharides, galactose, lactose, glucose, minerals), which
do not possess functional groups that are associated with DNA reactivity, and the
genotoxicity studies conducted by Kobayashi et al. (2009) and Narumi et al. (2014), which
were performed using a GOS product that is manufactured in a manner and has a
compositional profile similar to VITAGOS™. Both Kobayashi et al. and Narumi et al. used
a product, which is the subject for GRN 334, manufactured using a combination of j3-
galactosidases derived from Sporobolomyces singularis and Kluyveromyces lactis, ion
exchange and evaporation, and has a GOS content of no less than 55%. Because Vitalus’
conclusion is based on the manufacturing and compositional similarities between
VITAGOS™ and the GOS product that was used in the other studies, it is more appropriate
to state that VITAGOS™ is not expected to be genotoxic.

On page 31 the notifier states that “The cecum is not found in humans™. This statement is
incorrect. Please revise this statement and explain how this correction may alter, or not,
Vitalus’ discussion and conclusion regarding the toxicological relevance of cecal
enlargement in rodents to humans.

The statement “The cecum is not found in humans” is not correct and the sentence should be
revised to, “Unlike the human cecum, the rat cecum is a site where non-digestible
substances are fermented.” Although both humans and rats have cecums, there are known
anatomical and functional differences between the rat and human cecum that explain why
cecal enlargement in rats following the ingestion of diets containing high amounts of non-
digestible carbohydrates is not toxicologically relevant to humans. Specifically, the rat
cecum is a large, curved kidney-shaped blind pouch where peristaltic and anti-peristaltic
movements occur, facilitating the digestion and fermentation of non-digestible
carbohydrates by resident bacteria. The bacteria in turn produce short-chain fatty acids that
are then absorbed. Thus, following ingestion of diets containing high amounts of non-
digestible substances, fermentation products such as organic acids may have an adverse
impact on the rat cecum because of the prolonged period of exposure. The human cecum, in
contrast, does not contain these resident bacteria and therefore is not exposed to the same
non-digestible carbohydrate metabolites and conditions as the rat cecum (Greaves et al.,
2012). Importantly, correcting the statement “the cecum is not found in humans” does not
change the conclusion regarding the toxicological relevance of cecal enlargement in rodents
to humans.

In Table 2 of the notice, the Regulatory Status entry for g-galactosidase (derived from
Aspergillus oryzae) refers to a series of GRNs and the FDA Partial List of Enzyme
Preparations Used in Food rather than discussing the safety of the production organism
itself. Please discuss the safety of Aspergillus oryzae as a production organism and not the
enzyme preparation (e.g., as shown in GRNs 103, 106, 113, 122, 142, 201). Additionally,
please discuss the known safety of the wild-type -galactosidase enzyme from A. oryzae
(such as shown in GRN 510 where the p-galactosidase from A. oryzae is produced in A.
niger).

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310, Rockville, MD 20852
T: +1-301-230-2180 « F: +1-301-230-2188
https://chromadex.com/consulting-overview/



Rachel Morissette, Ph.D. October 31, 2017
U.S. Food and Drug Administration Page 3

In the United States, a variety of enzyme preparations derived from Aspergillus oryzae,
including B-galactosidase, are Generally Recognized As Safe (GRAS) (21 CFR §137.105;
GRN 8; GRN 34; GRN 75; GRN 90; GRN 103; GRN 113; GRN 122; GRN 142; GRN 201).
Aspergillus oryzae is a member of the Aspergillus flavi group of Aspergillus species and has
long history of safe use in the production of fermented foods (for review see Chang and
Ehrlich, 2010). Although A. oryzae is almost genetically identical to its relative A. flavus,
which is a known to produce mycotoxins, namely aflatoxin (Payne et al., 2006), genotypic
and phenotypic studies have shown that multiple strains of A. oryzae possess non-functional
aflatoxin-producing genes and do not produce aflatoxin (Tao and Chung, 2014).

The GOS present in VITAGOS™ are synthesized using the -galactosidase derived A.
oryzae strain GL 470, which is same strain used to prepare the B-galactosidase used to
manufacture the GOS that is the subject of GRN 620. Importantly, in GRN 620 Nestle
Nutrition determined that A. oryzae GL 470 does not produce any mycotoxins or aflatoxin,
confirming the results of Tao and Chung (2014). Thus, the use of A. oryzae GL 470 f3-
galactosidase is safe and suitable for use in the production of food and VITAGOS™ is,
therefore, not a potential source of mycotoxins.

As a protein, the f-galactosidase used to produce VITAGOS™ has the potential to cause
food allergic reactions. However, proteins are ubiquitous and only a small percentage of
them are food allergens. Moreover, the enzymes used to manufacture VITAGOS™ are heat
inactivated and removed during manufacturing though filtration and resin adsorption
processes. For reference, the protein specification for the finished product is no more than
0.2%, the limit of detection for the assay is 0.16 %, and data from the five batches presented
in GRN 721 show that protein was not detected. To confirm that a B-galactosidase derived
from A. oryzae is not a food allergen, an extensive literature search using PubMed and
Google Scholar was conducted using the key words Aspergillus oryzae, galactosidase, and
allergy. Although the A. oryzae B-galactosidase has been reported to be an aeroallergen
(Bernstein et al., 1999; Stocker et al., 2016), no reports of the enzyme being a food allergen
were found. These results indicate that allergic reactions resulting from the ingestion of a -
galactosidase derived from A. oryzae or a product manufactured with a f-galactosidase
derived from A. oryzae are not expected and, thus, meet the GRAS standard of reasonable
certainty of no harm.

Should you have additional questions, please let us know.

Sincerely,

(b) (6)

Claire L, Kruger, Ph.D., D.A.B.T.
President

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310, Rockville, MD 20852
T: +1-301-230-2180 « F: +1-301-230-2188
https://chromadex.com/consulting-overview/
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From: Claire Kruger

To: Morissette, Rachel
Cc: Dietrich Conze; Kathy Brailer
Subject: RE: literature search for GRN 721
Date: Wednesday, November 01, 2017 3:51:46 PM
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Hi Rachel:

The literature search noted in our response was conducted on October 26, 2017.
Best regards,
Claire

Claire Kruger, PhD, DABT, CFS
President
Senior Director Regulatory Affairs

ChromaDex Spherix Consulting
11821 Parklawn Drive, Suite 310
Rockville, MD 20852

Tel: +1-301-230-2181

Fax: +1-301-230-2188
Mobile: +1-240-565-5501
ClaireK@chromadex.com
www.spherixconsulting.com

From: Morissette, Rachel [mailto:Rachel.Morissette@fda.hhs.gov]
Sent: Wednesday, November 1, 2017 2:41 PM

To: Claire Kruger <ClaireK@chromadex.com>

Subject: literature search for GRN 721

Hi Claire,
Can you please confirm the date through which an updated literature search was done for GRN 7217

Thanks,

Rachel

Rachel Morissette, Ph.D.
Consumer Safety Officer

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

rachel.morissette@fda.hhs.gov
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intended recipient(s). Any review, use, distribution or disclosure by or to others is strictly
prohibited. If you are not the intended recipient (or authorized to receive for the recipient),
please contact the sender at 949.419.0288 or reply to ChromaDex, Inc at
webmaster@chromadex.com and delete all copies of the message.
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