GRAS Notice (GRN) No. 1124 with amendment
https://lwww.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory








































































































































































From: Sherwin Chen

To: Hice, Stephanie

Subject: [EXTERNAL] Re: GRN 001124 - 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 Dr. Hice,

Attached please find the response to your email of July 24, 2023 regarding additional
information and clarifications required for our GRAS notice (GRN 0001124). We are
providing a point-by-point response to your queries.

Please confirm receipt of this email and let me know if there's any question, thank you very
much and have a great weekend.

Sincerely,

Sherwin Chen
Super Beta Glucan
Corporate 949-264-2888

Sherwin(@superbetaglucan.com

On Mon, Jul 24, 2023 at 10:15 AM Hice, Stephanie <Stephanie.Hice@fda.hhs.gov> wrote:

Dear Mr. Chen,

During our evaluation of GRAS Notice No. 001124, 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.



U.S. FOOD & DRUG
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August 4, 2023
Dear Dr. Hice,

RE: B-Glucan from Hericium erinaceus GRAS Notice (GRN 1124)

This responds to your email of July 24, 2023 regarding additional information and
clarifications required for our B-glucan from Hericium erinaceus GRAS notice (GRN
0001124). We are providing a point-by-point response to your queries along with some
additional relevant discussion.

FDA Query 1: Please provide a detailed description of Hericium erinaceus strain
BCRC 35669 including genotypic (e.g., pathogenicity) and phenotypic
characteristics (e.g., production of antimicrobials, production of secondary
metabolites and mycotoxins, antifungal resistance), and whether this poses a
safety concern.

Response: Hericium erinaceus BCRC 35669 strain has not been investigated for genome
sequencing or it’s genotypic (e.g., pathogenicity) and phenotypic (e.g., production of
antimicrobials, production of secondary metabolites and mycotoxins, antifungal
resistance) characteristics, because the strain is commonly used in food production.
Despite its nutritional and other uses, the current understanding of the molecular biology
and genetics of H. erinaceus is limited. As such no genetic linkage map has been
generated in H. erinaceus, thereby preventing the identification of genotype-phenotype
associations (Gong et al., 2020). These investigators generated the first high-resolution
genetic map of H. erinaceus using the genome-wide scale genotyping data of 127 SSis.
Based on available information from database searches, the genome assembly and
annotation report for very few (three) strains of H. erinaceus are available! (Gong et al.,
2020).

H. erinaceus BCRC 35669 was obtained from Bioresources Collection and Research
Center (BCRC) (Hsinchu, Taiwan)?. The source of the strain is fruiting body and the
strain is categorized as “Bio-safety 1”. As mentioned in the GRAS notice, the strain has
not been subjected to whole genome sequencing and bioinformatics analysis. However,
based on the available information that includes traditional and current uses of H.
erinaceus and available safety related information, this mushroom strain is unlikely to
pose any safety concerns. The safety of final product, derived from this strain, has been
extensively investigated and these studies support the safety in use of B-glucan derived
from H. erinaceus and in turn the safety of source (strain) as well.

Lion’s mane mushroom, scientifically known as H. erinaceus, is an edible fungus native
to Europe, Central and North America, and Asia®. A key aspect of identifying H.
erinaceus is that it’s the only species that grows as a clump of dangling spines. Known
for its unique appearance, H. erinaceus is considered an absolute delicacy. This species

! Accessible at; https://www.ncbi.nlm.nih.gov/genome/browse/#!/eukaryotes/82251/
2 Accessible at: https://catalog.bere.firdi.org.tw/BcrcContent?bid=35669&rowid=1
3 Accessible at: https://www.shroomer.com/lions-mane-mushrooms/
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does not show branches or traditional-looking fruiting bodies. Its sweet aroma, soft
texture, and lobster-like flavor make it a unique but versatile addition to any kitchen. This
information also indicate that the strain used in the preparation of B-glucan is unlikely to
pose safety concerns.

FDA Query 2: On pages 25-28, the notifier summarizes the results from
published studies investigating the toxigenicity of H. erinaceus and states that the
production strain, H. erinaceus strain BCRC 35669 is non-toxigenic. However, on
page 25, when describing an acute toxicity study, the notifier states, “The
findings suggest that aqueous extract of Hericium erinaceus is relatively non-
toxic.” For the administrative record, please clarify this statement.

Response: We are sorry for the interpretation presented on page 25 related to findings
from an acute toxicity study. The result from the acute toxicity study showed that
aqueous extract of H. erinaceus was well tolerated by experimental rats and safe even at
high dose level of 5 g/lkg bw (Wong et al., 2013).

FDA Query 3: On page 8, notifier states, “The H. erinaceus strain used in the
production of Lion's Mane mushroom B-glucans was obtained from Bioresources
Collection and Research Center (BCRC) in the Food Industry Research and
Development Institute (Hsinchu, Taiwan).” Please state where the strain was
isolated from.

Response: As indicated above, the strain was obtained from the depository BCRC
(Taiwan). The depository website reports, the strain as fruiting body and location of its
isolation as Nantou, Taiwan. It is not mentioned, where the strain was isolated from. We
are requesting the strain provider depositor (BCRC) for additional information.

FDA Query 4: On page 7, the notifier states, “The Audubon Society Field Guide
to North American Mushrooms lists four species of Hericium mushrooms
including H. erinaceus (Fr.) Pers.; the edibility of all four Hericium species is
characterized as "edible and very good”,” and describes H. erinaceus as a “...
commonly consumed mushroom” (pages 7-8). On page 36 the notifier states,
“Lion's Mane has been consumed widely for hundreds of years.” Despite these
statements, the notifier does not provide references for the latter two statements,
nor do they elaborate on the edibility of H. erinaceus in further detail. For the
administrative record, please briefly elaborate on these statements, and provide
relevant references, as applicable.

Response: Sorry for our oversight. We apologize that we did not cite the exact references
above statements. Apparently, the above described statements in the GRAS notice are
based on internet searches for general information on mushroom, including H. erinaceus.
We checked the first edition of Audubon Society Field Guide (Lincoff, 1981), in this
reference the edibility of H. erinaceus, is described as “choice”, which can be interpreted
as edible and very good. We also note from internet searches that subsequent to the first
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edition, there have been several editions of Audubon guides that also describe the H.
erinaceus. The available general information from internet searches indicate that H.
erinaceus is consumed for long.

H. erinaceus is widely consumed in Asian countries for its nutritional and health benefits
(Friedman, 2015). It is widely cultivated, mainly in Asia (China, Japan, Malaysia and
others) (Gry and Andersson, 2014). Since ancient times, H. erinaceus has been a popular
species due to its nutritional value and traditional therapeutic benefits in China (Khan et
al. 2013). Traditionally used for more than 1,000 years, Hericium was found to have
various pharmacological effects. Historically, the first strains of Hericium were cultivated
in China and belonged to the species H. erinaceus. Later this species became the
commercial Hericium strain for cultivation (Gonkhom et al., 2021). Hericium is
economically important, since the mushrooms are valuable resources for agricultural,
food, and traditional therapeutic applications (Gonkhom et al., 2021). There are no
intoxications reported after consumption of Bearded Tooth mushroom (H. erinaceus)
(Gry and Anderson, 2014).

In several review articles, historical uses, bioactive components, nutritional value, and
application in functional food of H. erinaceus are extensively discussed (He et al., 2017;
Kumar, 2022; Gravina et al., 2023; Lysakowska et al., 2023). Kumar (2022) reported that
H. erinaceus is an important edible mushroom widely distributed throughout North
America, Europe, China and Japan with good dietetic and pharmacological activities
without harmful effects. This mushroom is being used in traditional Chinese medicine
and people in Asia use it for both culinary and medicinal purposes. It has a mild pleasant
taste and can be used for salads, soups, or as a delicious side dish. Gravina et al. (2023)
analyzed available evidence on the digestive therapeutic potential of H. erinaceus
mushroom as well as the possible underlying molecular mechanisms.

FDA Query 5: On page 11, the notifier states, “The purity of the production strain
is ensured by conducting an identification of the subcultured strain ... The identity
of the strain is validated throughout the production.” Please briefly explain what
“an identification” refers to in this context.

Response: The validation process was to compare the production strain with the original
obtained strain inoculated on a MEA (Malt Extract Agar) and to ensure there is no
contamination.

FDA Query 6: In Table 3 (page 9), the notifier lists the method used to detect
Salmonella serovars as the FDA Bacteriological Analytical Manual (BAM), chapter 4,
which corresponds to “Enumeration of Escherichia coli and the Coliform Bacteria.”
Please clarify whether the intended reference should be “FDA BAM, chapter 5,
Salmonella.”

Response: Sorry for the confusion, the intended reference should have been FDA BAM,
Chapter 5, Salmonella.
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FDA Query 7: On page 9, the notifier states, “Erinacine A, a type of diterpenoids
(triterpenes/triterpenoids), found in Lion's Mane mushroom is not present in the
Lion's Mane B-glucan preparation, the subject of this present GRAS.” Please
provide analytical data to support this statement. In addition, we note that
erinacine A is a type of diterpenoid, not triterpene or triterpenoid.

Response: We agree that erinacine A is a diterpenoid. In the GRAS notice, we
inadvertently included (triterpenes/triterpenoids) after diterpenoid. The analytical data
from one batch for Erinacine A is provided in Appendix | (below given pdf file).

FDA Query 8: The notifier provides a safety narrative in Part 6 of the GRAS
notice (page 21).

a. Please provide an updated literature search including the date (month and
year) the literature search was performed and discuss the identity and safety
of H. erinaceus.

Response: The updated literature search was performed on July 26, 2023. As such no
significant new publications were found on H. erinaceus for its safety or identity.
Majority of the articles were related to the efficacy of H. erinaceus or ingredients
derived from it. Some of the articles are described below.

Roda et al. (2022) reported that H. erinaceus has been demonstrated to display a
variety of physiological effects and represents an attractive natural source for
developing novel therapeutics and functional foods, based on the identification of its
active ingredients and metabolites.

In a review article, Friedman (2015) extensively described the chemistry, nutrition,
and health-promoting properties of H. erinaceus mushroom fruiting bodies and
mycelia and their bioactive compounds. The authors noted, because this culinary-
medicinal mushroom species, widely consumed in Asian countries but apparently not
in the United States, seems to lack toxicity in rodents and humans, mushroom
growers, nutritionists, and physicians should consider recommending these
mushrooms to their clients and patients. The apparent exceptional beneficial
properties will, hopefully, induce mushroom growers in the United States to produce
H. erinaceus mushrooms for marketing in stores and restaurants. Some of the
publications found in the recent search are also described earlier in response to FDA

Query 4,

b. When discussing previous, related GRAS notices evaluated by FDA that
received “no questions” response letters, the notifier did not include GRNs
000437 and 000544, the subjects of which were both B-glucans from oat bran
as a source of fiber in various foods. For the administrative record, please
briefly discuss whether these two GRAS notices affect the notifier's GRAS
conclusion.
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Response: Thank you for bringing this to our attention. Please see below a brief
description of the two GRAS notices on beta-glucan from oat (GRNs 000437 and
000544):

GRN 544. B-Glucans from Oat Brans®:

In this GRAS notice, submitted to FDA in 2014, Tate and Lyle informed FDA that
oat B-glucan is GRAS, through scientific procedures, for use as a source of fiber in
food in general, at a level not to exceed current good manufacturing practices
(cGMP). In this GRAS notice, the notifier discussed the safety assessment of oat
derived B-glucan, based on the history of oat consumption as well as the similarity of
oat B-glucan with barley B-glucan. In this GRAS notice, published studies on the
similar metabolic fate of oat, barley, and wheat B-glucan in animals and humans are
discussed. The notifier explained that safety studies conducted with barley B-glucan
can be used to corroborate the safety of oat -glucan because: (a) the chemical
structures and physiological properties of B-glucan from oats and barley are similar,
and (b) they are metabolized similarly in the gastrointestinal tract. The notifier
discussed the published animals and human studies with barley B-glucan that include
three 28-day oral toxicity studies in mice and rats and a 42-day oral toxicity study in
male rats. The investigators of the barley B-glucan oral toxicity studies in rats and
mice concluded that it was well tolerated and no adverse effects were observed at the
highest levels of barley B-glucan consumed (i.e., 19.0 g/kg bw/day in male and 23.6
g/kg bw/day in female mice; and 5.8 g/kg bw/day in both male and female rats). In
this GRAS notice, the findings from several published human studies evaluating the
potential effects of B-glucan products, were also described. In these studies, there
were no significant adverse effects and only mild, transient Gl effects were noted
following a shift from a low to high fiber diet (> 6g -glucan/day). The notifier also
discussed the possible effects of oat B-glucan on mineral absorption and noted that
there were no safety concerns. Based on its consideration of all these studies, the
notifier concluded that oat B-glucan is GRAS for its intended use. The FDA reviewed
the notice and did not question the notifier’s conclusion that oat p-glucans is GRAS
under the intended conditions of use.

GRN 437. p-Glucans from Oat Brans®:

In 2012, Garuda International submitted a GRAS notice on oat -glucans to FDA. In
this notice, oat B-glucan was determined as GRAS, based scientific procedures, for
use as a source of fiber in a variety of foods at levels resulting in 0.75 to 3.0 g of B-
glucans per serving. In this GRAS notice, findings that were based on the identity and
source of oat bran B-glucans, the similarities of oat bran p-glucans to those from other
edible cereals and fungi, the absence of adverse effects in published safety studies
conducted on oat-derived B-glucans, and the history and current regulatory status of
B-glucans in food, were summarized. The notifier discussed the safety assessment of
oat bran B-glucans, based on the history of oat consumption as well as on the
similarity of B-glucans from oat bran to those from barley and yeast. Garuda claimed
that as the chemical structures and physiological properties of f-glucans from barley,

* Accessible at: https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=GRASNotices&id=544
% Accessible at: https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=GRASNotices&id=437
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yeast, and oat are similar, and as they are handled similarly by the gastrointestinal
tract, safety studies conducted with barley and yeast B-glucans can be used to
corroborate the safety of oat bran B-glucans. In this GRAS notice, findings from
published studies conducted using barley and yeast B-glucans were discussed. These
studies with barley B-glucans included 28-day toxicity studies in mice and in rats, and
the published yeast B-glucans 90-day toxicity study in rats. No adverse effects were
noted in the short-term as well as subchronic toxicity study (0.1 g/kg bw/day) at the
highest dose tested. Garuda concluded that the available studies on barley and yeast
B-glucans support the safety of oat bran B-glucans for the intended use. The FDA
reviewed the notice and did not question the Garuda’s conclusion that oat B-glucans is
GRAS under the intended conditions of use.

FDA Query 9: Comment for the administrative record; response not requested.
On page 34, the notifier states, “However, there are only eight major food
allergens (i.e., milk, egg, peanut, tree nuts, wheat, soy, fish and crustacean
shellfish) that are responsible for most of the serious food allergy reactions in the
US.” For the administrative record, we note that per the Food Allergy Safety,
Treatment, Education, and Research Act, sesame has been added as one of the
major food allergens.

Response: Thank you for bringing this to our attention. Sorry for our oversight.

FDA Query 10: In Appendix I, the batch results for trans fat are reported as
“‘ND.” Please provide a limit of detection (LOD) for the analytical method used to
determine trans fat levels in the ingredient.

Response: The limit of detection (LOD) for trans-fat by Gas Chromatography is 0.01%
(1 ppm).

We hope the above information and clarification addresses your queries. If you have any
questions or need additional explanation, please let us know.

Thank you for the opportunity to provide this explanation.

Best regards
Sherwin Chen

References:
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Appendix |- Analytical Report for Erinacine A

5SS

Suvrer BETA GLUCAN
Super Beta Glucan Inc.
Department of Technical Services
5 Holland #109
Irvine, CA 92618
service(@superbetaglucan.com

Erinacine A residue analytical report

The testing of the powder sample received on May 26, 2021 has been completed (see

below).

Results
Sample Identification Erinacine A
RM=20210426MBGSLM H. erinaceus (Lion’s Mane) B-Glucan powder BLD*

*BLD represents below the lower limit of detection. Amounts below the lower limit of detection (LOD) at 0.5 ng/mL
cannot be reliably detected.

Test Method Description

The H. erinaceus (Lion's Mane) B-glucan extract powder (500 grams) was processed using 95%
ethanol. The resulting solution underwent concentration and fractionation through solvent
partition between ethyl acetate (EtOAc) and water, vielding distinct H20 and EtOAc layers.
Subsequently, the EtOAc layer was subjected to silica gel column chromatography, following
established methodologies® 2. Modifications were applied to the HPLC analysis of erinacine A.
The analytical column used was a COSMOSIL 5C18-AR-IT (250 x 4.6 mm; particle size 5 pm,
Nacalai USA, Inc., Kyoto, Japan). Both HPLC and LC-MS analyses were performed on the H.
erinaceus (Lion's Mane) B-glucan extract powder. The peak's retention time was measured at
7.5 minutes (UV detection at 340 nm), with lower limit of quantitation (LOQ) at 0.5 ng/mL.3

1. Edwards, D.C.; Sanders, L.C.; Bokoch, G.M.; Gill, G.N. Activation of LIM-Kinase by Paki Couples Rac/Cdeq2 GTPase
Signalling to Actin Cytoskeletal Dynamics. Nature 1999, 1, 253-259.

2. Lee, K.C.:Kuo HC.; Shen, CH: Lu, C.C; Huang, W.S.; Hsieh, M.C.; Huang, C.Y ; Kuo. Y.H ; Hsieh. Y.Y ; Teng,
C.C_; etal A Proteomics Approach to Identifying Novel Protein Targets Involved in Erinacine A-Mediated Inhibition
of Colorectal Cancer Cells” Aggressiveness. J. Cell. Mol. Med. 2017, 21, 388-399.

3. Lee KF, Tung SY, Teng CC, Shen CH, Hsieh MC, Huang CY, Lee KC, Lee LY, Chen WP, Chen CC, Huang WS, Kuo
HC. Post-Treatment with Erinacine A_ a Derived Diterpenoid of H. erinaceus, Attenuates Neurotoxicity in MPTP
Model of Parkinson's Disease. Antioxidants (Basel). 2020 Feb 4:9(2):137.
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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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August 4, 2023
Dear Dr. Hice,

RE: B-Glucan from Hericium erinaceus GRAS Notice (GRN 1124)

This responds to your email of July 24, 2023 regarding additional information and
clarifications required for our B-glucan from Hericium erinaceus GRAS notice (GRN
0001124). We are providing a point-by-point response to your queries along with some
additional relevant discussion.

FDA Query 1: Please provide a detailed description of Hericium erinaceus strain
BCRC 35669 including genotypic (e.g., pathogenicity) and phenotypic
characteristics (e.g., production of antimicrobials, production of secondary
metabolites and mycotoxins, antifungal resistance), and whether this poses a
safety concern.

Response: Hericium erinaceus BCRC 35669 strain has not been investigated for genome
sequencing or it’s genotypic (e.g., pathogenicity) and phenotypic (e.g., production of
antimicrobials, production of secondary metabolites and mycotoxins, antifungal
resistance) characteristics, because the strain is commonly used in food production.
Despite its nutritional and other uses, the current understanding of the molecular biology
and genetics of H. erinaceus is limited. As such no genetic linkage map has been
generated in H. erinaceus, thereby preventing the identification of genotype-phenotype
associations (Gong et al., 2020). These investigators generated the first high-resolution
genetic map of H. erinaceus using the genome-wide scale genotyping data of 127 SSls.
Based on available information from database searches, the genome assembly and
annotation report for very few (three) strains of H. erinaceus are available! (Gong et al.,
2020).

H. erinaceus BCRC 35669 was obtained from Bioresources Collection and Research
Center (BCRC) (Hsinchu, Taiwan)?. The source of the strain is fruiting body and the
strain is categorized as “Bio-safety 1”. As mentioned in the GRAS notice, the strain has
not been subjected to whole genome sequencing and bioinformatics analysis. However,
based on the available information that includes traditional and current uses of H.
erinaceus and available safety related information, this mushroom strain is unlikely to
pose any safety concerns. The safety of final product, derived from this strain, has been
extensively investigated and these studies support the safety in use of B-glucan derived
from H. erinaceus and in turn the safety of source (strain) as well.

Lion’s mane mushroom, scientifically known as H. erinaceus, is an edible fungus native
to Europe, Central and North America, and Asia®. A key aspect of identifying H.
erinaceus is that it’s the only species that grows as a clump of dangling spines. Known
for its unique appearance, H. erinaceus is considered an absolute delicacy. This species

! Accessible at; https://www.ncbi.nlm.nih.gov/genome/browse/#!/eukaryotes/82251/
2 Accessible at: https://catalog.bere.firdi.org.tw/BcrcContent?bid=35669&rowid=1
3 Accessible at: https://www.shroomer.com/lions-mane-mushrooms/
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does not show branches or traditional-looking fruiting bodies. Its sweet aroma, soft
texture, and lobster-like flavor make it a unique but versatile addition to any kitchen. This
information also indicate that the strain used in the preparation of B-glucan is unlikely to
pose safety concerns.

FDA Query 2: On pages 25-28, the notifier summarizes the results from
published studies investigating the toxigenicity of H. erinaceus and states that the
production strain, H. erinaceus strain BCRC 35669 is non-toxigenic. However, on
page 25, when describing an acute toxicity study, the notifier states, “The
findings suggest that aqueous extract of Hericium erinaceus is relatively non-
toxic.” For the administrative record, please clarify this statement.

Response: We are sorry for the interpretation presented on page 25 related to findings
from an acute toxicity study. The result from the acute toxicity study showed that
aqueous extract of H. erinaceus was well tolerated by experimental rats and safe even at
high dose level of 5 g/kg bw (Wong et al., 2013).

FDA Query 3: On page 8, notifier states, “The H. erinaceus strain used in the
production of Lion's Mane mushroom B-glucans was obtained from Bioresources
Collection and Research Center (BCRC) in the Food Industry Research and
Development Institute (Hsinchu, Taiwan).” Please state where the strain was
isolated from.

Response: As indicated above, the strain was obtained from the depository BCRC
(Taiwan). The depository website reports, the strain as fruiting body and location of its
isolation as Nantou, Taiwan. It is not mentioned, where the strain was isolated from. We
are requesting the strain provider depositor (BCRC) for additional information.

FDA Query 4: On page 7, the notifier states, “The Audubon Society Field Guide
to North American Mushrooms lists four species of Hericium mushrooms
including H. erinaceus (Fr.) Pers.; the edibility of all four Hericium species is
characterized as "edible and very good”,” and describes H. erinaceus as a “...
commonly consumed mushroom” (pages 7-8). On page 36 the notifier states,
“Lion's Mane has been consumed widely for hundreds of years.” Despite these
statements, the notifier does not provide references for the latter two statements,
nor do they elaborate on the edibility of H. erinaceus in further detail. For the
administrative record, please briefly elaborate on these statements, and provide
relevant references, as applicable.

Response: Sorry for our oversight. We apologize that we did not cite the exact references
above statements. Apparently, the above described statements in the GRAS notice are
based on internet searches for general information on mushroom, including H. erinaceus.
We checked the first edition of Audubon Society Field Guide (Lincoff, 1981), in this
reference the edibility of H. erinaceus, is described as “choice”, which can be interpreted
as edible and very good. We also note from internet searches that subsequent to the first
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edition, there have been several editions of Audubon guides that also describe the H.
erinaceus. The available general information from internet searches indicate that H.
erinaceus is consumed for long.

H. erinaceus is widely consumed in Asian countries for its nutritional and health benefits
(Friedman, 2015). It is widely cultivated, mainly in Asia (China, Japan, Malaysia and
others) (Gry and Andersson, 2014). Since ancient times, H. erinaceus has been a popular
species due to its nutritional value and traditional therapeutic benefits in China (Khan et
al. 2013). Traditionally used for more than 1,000 years, Hericium was found to have
various pharmacological effects. Historically, the first strains of Hericium were cultivated
in China and belonged to the species H. erinaceus. Later this species became the
commercial Hericium strain for cultivation (Gonkhom et al., 2021). Hericium is
economically important, since the mushrooms are valuable resources for agricultural,
food, and traditional therapeutic applications (Gonkhom et al., 2021). There are no
intoxications reported after consumption of Bearded Tooth mushroom (H. erinaceus)
(Gry and Anderson, 2014).

In several review articles, historical uses, bioactive components, nutritional value, and
application in functional food of H. erinaceus are extensively discussed (He et al., 2017;
Kumar, 2022; Gravina et al., 2023; Lysakowska et al., 2023). Kumar (2022) reported that
H. erinaceus is an important edible mushroom widely distributed throughout North
America, Europe, China and Japan with good dietetic and pharmacological activities
without harmful effects. This mushroom is being used in traditional Chinese medicine
and people in Asia use it for both culinary and medicinal purposes. It has a mild pleasant
taste and can be used for salads, soups, or as a delicious side dish. Gravina et al. (2023)
analyzed available evidence on the digestive therapeutic potential of H. erinaceus
mushroom as well as the possible underlying molecular mechanisms.

FDA Query 5: On page 11, the notifier states, “The purity of the production strain
is ensured by conducting an identification of the subcultured strain ... The identity
of the strain is validated throughout the production.” Please briefly explain what
“an identification” refers to in this context.

Response: The validation process was to compare the production strain with the original
obtained strain inoculated on a MEA (Malt Extract Agar) and to ensure there is no
contamination.

FDA Query 6: In Table 3 (page 9), the notifier lists the method used to detect
Salmonella serovars as the FDA Bacteriological Analytical Manual (BAM), chapter 4,
which corresponds to “Enumeration of Escherichia coli and the Coliform Bacteria.”
Please clarify whether the intended reference should be “FDA BAM, chapter 5,
Salmonella.”

Response: Sorry for the confusion, the intended reference should have been FDA BAM,
Chapter 5, Salmonella.
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FDA Query 7: On page 9, the notifier states, “Erinacine A, a type of diterpenoids
(triterpenes/triterpenoids), found in Lion's Mane mushroom is not present in the
Lion's Mane B-glucan preparation, the subject of this present GRAS.” Please
provide analytical data to support this statement. In addition, we note that
erinacine A is a type of diterpenoid, not triterpene or triterpenoid.

Response: We agree that erinacine A is a diterpenoid. In the GRAS notice, we
inadvertently included (triterpenes/triterpenoids) after diterpenoid. The analytical data
from one batch for Erinacine A is provided in Appendix | (below given pdf file).

FDA Query 8: The notifier provides a safety narrative in Part 6 of the GRAS
notice (page 21).

a. Please provide an updated literature search including the date (month and
year) the literature search was performed and discuss the identity and safety
of H. erinaceus.

Response: The updated literature search was performed on July 26, 2023. As such no
significant new publications were found on H. erinaceus for its safety or identity.
Majority of the articles were related to the efficacy of H. erinaceus or ingredients
derived from it. Some of the articles are described below.

Roda et al. (2022) reported that H. erinaceus has been demonstrated to display a
variety of physiological effects and represents an attractive natural source for
developing novel therapeutics and functional foods, based on the identification of its
active ingredients and metabolites.

In a review article, Friedman (2015) extensively described the chemistry, nutrition,
and health-promoting properties of H. erinaceus mushroom fruiting bodies and
mycelia and their bioactive compounds. The authors noted, because this culinary-
medicinal mushroom species, widely consumed in Asian countries but apparently not
in the United States, seems to lack toxicity in rodents and humans, mushroom
growers, nutritionists, and physicians should consider recommending these
mushrooms to their clients and patients. The apparent exceptional beneficial
properties will, hopefully, induce mushroom growers in the United States to produce
H. erinaceus mushrooms for marketing in stores and restaurants. Some of the
publications found in the recent search are also described earlier in response to FDA

Query 4.

b. When discussing previous, related GRAS notices evaluated by FDA that
received “no questions” response letters, the notifier did not include GRNs
000437 and 000544, the subjects of which were both 3-glucans from oat bran
as a source of fiber in various foods. For the administrative record, please
briefly discuss whether these two GRAS notices affect the notifiers GRAS
conclusion.
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Response: Thank you for bringing this to our attention. Please see below a brief
description of the two GRAS notices on beta-glucan from oat (GRNs 000437 and
000544):

GRN 544. B-Glucans from Oat Brans®:

In this GRAS notice, submitted to FDA in 2014, Tate and Lyle informed FDA that
oat B-glucan is GRAS, through scientific procedures, for use as a source of fiber in
food in general, at a level not to exceed current good manufacturing practices
(cGMP). In this GRAS notice, the notifier discussed the safety assessment of oat
derived B-glucan, based on the history of oat consumption as well as the similarity of
oat B-glucan with barley B-glucan. In this GRAS notice, published studies on the
similar metabolic fate of oat, barley, and wheat B-glucan in animals and humans are
discussed. The notifier explained that safety studies conducted with barley B-glucan
can be used to corroborate the safety of oat -glucan because: (a) the chemical
structures and physiological properties of B-glucan from oats and barley are similar,
and (b) they are metabolized similarly in the gastrointestinal tract. The notifier
discussed the published animals and human studies with barley B-glucan that include
three 28-day oral toxicity studies in mice and rats and a 42-day oral toxicity study in
male rats. The investigators of the barley B-glucan oral toxicity studies in rats and
mice concluded that it was well tolerated and no adverse effects were observed at the
highest levels of barley B-glucan consumed (i.e., 19.0 g/kg bw/day in male and 23.6
g/kg bw/day in female mice; and 5.8 g/kg bw/day in both male and female rats). In
this GRAS notice, the findings from several published human studies evaluating the
potential effects of B-glucan products, were also described. In these studies, there
were no significant adverse effects and only mild, transient Gl effects were noted
following a shift from a low to high fiber diet (> 6g B-glucan/day). The notifier also
discussed the possible effects of oat B-glucan on mineral absorption and noted that
there were no safety concerns. Based on its consideration of all these studies, the
notifier concluded that oat B-glucan is GRAS for its intended use. The FDA reviewed
the notice and did not question the notifier’s conclusion that oat B-glucans is GRAS
under the intended conditions of use.

GRN 437. p-Glucans from Oat Brans®:

In 2012, Garuda International submitted a GRAS notice on oat 3-glucans to FDA. In
this notice, oat B-glucan was determined as GRAS, based scientific procedures, for
use as a source of fiber in a variety of foods at levels resulting in 0.75 to 3.0 g of B-
glucans per serving. In this GRAS notice, findings that were based on the identity and
source of oat bran B-glucans, the similarities of oat bran p-glucans to those from other
edible cereals and fungi, the absence of adverse effects in published safety studies
conducted on oat-derived B-glucans, and the history and current regulatory status of
B-glucans in food, were summarized. The notifier discussed the safety assessment of
oat bran B-glucans, based on the history of oat consumption as well as on the
similarity of B-glucans from oat bran to those from barley and yeast. Garuda claimed
that as the chemical structures and physiological properties of f-glucans from barley,

* Accessible at: https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=GRASNotices&id=544
% Accessible at: https://www.cfsanappsexternal.fda.gov/scripts/fdcc/index.cfm?set=GRASNotices&id=437
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yeast, and oat are similar, and as they are handled similarly by the gastrointestinal
tract, safety studies conducted with barley and yeast B-glucans can be used to
corroborate the safety of oat bran B-glucans. In this GRAS notice, findings from
published studies conducted using barley and yeast B-glucans were discussed. These
studies with barley B-glucans included 28-day toxicity studies in mice and in rats, and
the published yeast B-glucans 90-day toxicity study in rats. No adverse effects were
noted in the short-term as well as subchronic toxicity study (0.1 g/kg bw/day) at the
highest dose tested. Garuda concluded that the available studies on barley and yeast
B-glucans support the safety of oat bran B-glucans for the intended use. The FDA
reviewed the notice and did not question the Garuda’s conclusion that oat B-glucans is
GRAS under the intended conditions of use.

FDA Query 9: Comment for the administrative record; response not requested.
On page 34, the notifier states, “However, there are only eight major food
allergens (i.e., milk, egg, peanut, tree nuts, wheat, soy, fish and crustacean
shellfish) that are responsible for most of the serious food allergy reactions in the
US.” For the administrative record, we note that per the Food Allergy Safety,
Treatment, Education, and Research Act, sesame has been added as one of the
major food allergens.

Response: Thank you for bringing this to our attention. Sorry for our oversight.

FDA Query 10: In Appendix |, the batch results for trans fat are reported as
“‘ND.” Please provide a limit of detection (LOD) for the analytical method used to
determine trans fat levels in the ingredient.

Response: The limit of detection (LOD) for trans-fat by Gas Chromatography is 0.01%
(1 ppm).

We hope the above information and clarification addresses your queries. If you have any
questions or need additional explanation, please let us know.

Thank you for the opportunity to provide this explanation.

Best regards
Sherwin Chen

References:
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Appendix |- Analytical Report for Erinacine A

5SS

Suvrer BETA GLUCAN
Super Beta Glucan Inc.
Department of Technical Services
5 Holland #109
Irvine, CA 92618
service(@superbetaglucan.com

Erinacine A residue analytical report

The testing of the powder sample received on May 26, 2021 has been completed (see

below).

Results
Sample Identification Erinacine A
RM=20210426MBGSLM H. erinaceus (Lion’s Mane) B-Glucan powder BLD*

*BLD represents below the lower limit of detection. Amounts below the lower limit of detection (LOD) at 0.5 ng/mL
cannot be reliably detected.

Test Method Description

The H. erinaceus (Lion's Mane) B-glucan extract powder (500 grams) was processed using 95%
ethanol. The resulting solution underwent concentration and fractionation through solvent
partition between ethyl acetate (EtOAc) and water, vielding distinct H20 and EtOAc layers.
Subsequently, the EtOAc layer was subjected to silica gel column chromatography, following
established methodologies® 2. Modifications were applied to the HPLC analysis of erinacine A.
The analytical column used was a COSMOSIL 5C18-AR-IT (250 x 4.6 mm; particle size 5 pm,
Nacalai USA, Inc., Kyoto, Japan). Both HPLC and LC-MS analyses were performed on the H.
erinaceus (Lion's Mane) B-glucan extract powder. The peak's retention time was measured at
7.5 minutes (UV detection at 340 nm), with lower limit of quantitation (LOQ) at 0.5 ng/mL.3

1. Edwards, D.C.; Sanders, L.C.; Bokoch, G.M.; Gill, G.N. Activation of LIM-Kinase by Paki Couples Rac/Cdeq2 GTPase
Signalling to Actin Cytoskeletal Dynamics. Nature 1999, 1, 253-259.

2. Lee, K.C.:Kuo HC.; Shen, CH: Lu, C.C; Huang, W.S.; Hsieh, M.C.; Huang, C.Y ; Kuo. Y.H ; Hsieh. Y.Y ; Teng,
C.C_; etal A Proteomics Approach to Identifying Novel Protein Targets Involved in Erinacine A-Mediated Inhibition
of Colorectal Cancer Cells” Aggressiveness. J. Cell. Mol. Med. 2017, 21, 388-399.

3. Lee KF, Tung SY, Teng CC, Shen CH, Hsieh MC, Huang CY, Lee KC, Lee LY, Chen WP, Chen CC, Huang WS, Kuo
HC. Post-Treatment with Erinacine A_ a Derived Diterpenoid of H. erinaceus, Attenuates Neurotoxicity in MPTP
Model of Parkinson's Disease. Antioxidants (Basel). 2020 Feb 4:9(2):137.
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