GRAS Notice (GRN) No. 1144 with amendments
https://www.fda.gov/food/generally-recognized-safe-gras/gras-notice-inventory

RECEIVED
MAY 09 2023

08 May 2023 OFFICE OF FOOD ADDITIVE

Dr. Paulette Gaynor

OFFICE OF FOOD ADDITIVE SAFETY (HFS-200)

CENTER FOR FOOD SAFETY AND APPLIED NUTRITION (CFSAN)
FOOD AND DRUG ADMINISTRATION

5001 CAMPUS DRIVE

COLLEGE PARK, MD

20740 USA

Dear Dr. Gaynor:
Re: GRAS Notice for Miracle Fruit Powder

In accordance with 21 CFR §170 Subpart E consisting of § 170.203 through 170.285, Miracle Fruit Farm,
LLC, as the notifier, is submitting one hard copy and one electronic copy {on CD}, of aill data and
information supporting the conclusion that Miracle Fruit Powder, is GRAS on the basis of scientific
procedures, for usein water-based beverages. The proposed food uses of Miracle Fruit Powder are therefore
not subject to the premarket approval requirements of the Federal Foad, Drug and Cosmetic Act.

Information setting forth the basis for Miracle Fruit Farm’s GRAS conclusion, as well as a consensus
opinion of an independent panel of experts, also are enclosed for review by the Agency.

I certify that the enclosed electronic files were scanned for viruses prior to submission and are thus certified
as being virus-free using Symantec Endpoint Protection 12.1.5.

Should you have any questions or concerns regarding this GRAS notice, please do not hesitate to contact me
at any point during the review process so that we may provide a response in a timely manner.

Sincerely, Y,

“~Erik Tietig ~ /
CEO
Miracle Fruit Farm, LLC

Email: erik@miraclefruitfarm.com
Tel: 305-345-8422
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APPENDIX A
List of Tested Alkaloids



List of Tested Alkaloids and their Reporting Limits

Compound Reporting Limit

Echimidine m:‘lpg/kg - o _ ~
Echimidine N-oxidg_m 1 pg/kg
_E;LTc}foline 7 - e 1 pug/kg o
Erucifoline N_O:ngm Mml ug/kgw i . L
Europine 1 ug/kg

Europine N-oxide 1 ug/kg o ~
Heliotrine N u 1 pug/kg - o
Heliotrine N-oxide  lug/kg

Intermedine 1 pg/ke B
mlntermedine-l\l-—oxidellndicine-N:oxide o 1 ug/bg o o o
Jacobine 1pg/kg

Jacobine N-oxide 1yug/kg

”I;siocarpine B 1 ue/ke i o o
“Lasiocarpine N-oxide 1 pg/kg

Lycopsamine/Indicine . o 1 ug/kg

Lycopsamine N-oxide L 1 pe/kg

Monocrotaline ' 1 pg/kg

Monocrotaline N-oxide o B ~ 1 pg/ykg_u ~ B o B
~Ret"rc;;i“ne“ - o N 1 pg/kg

Retrarsine N-oxide 1 pg/kg

Senecionine o o N L 1 ug[kg R— ) B
kSe“n;c'i:riin; l;I—c;;i_cie o 1 pg/kg

Seneciphylline 1yug/ke

Seneciphylline N-oxide ) ) 1 pg/ke

Seneciverninew 1 pg/kg

Senecivernine N-oxidgw_m . B S o ~ 1 ug/kg o B o
Senkirine T T e o
-Trichmc;a;smi‘neu o o B 1 pg/kg

Sum of all positive pyrrolizidinalkaloids -

Anisodamine L 2 pg/kg )
w;\—{;:)pine o 1 pg/kg

Atropmine-NOx o 2 ug/kg

~H-(;r'r\»aw';c:;)i‘nne S B i o 2 pg/kg o
Littorin " 2 pg/ke

Norscopolamine o ) B - N «2~_ug~/k~g“ 5 - - )
' écc;pba_r}ling - 1 ug/kg

Scopolamine-N-oxide 1 ug/kg

MSum of Atropin/Scopolamin

Sum of Atropin/Scopolamin and their N-oxides




APPENDIX B
GRAS Panel Consensus Statement



GRAS Panel Statement Concerning the Generally Recognized as
Safe (GRAS) Status of the Proposed Use of Miracie Fruit
Powder in Water Based Beverages

03 May 2023

INTRODUCTION

At the request of Miracle Fruit Farm, LLC. {Miracle Fruit Farm), an Expert Panel (the “GRAS Panel”) of
independent scientists, qualified by their scientific training and relevant national and international
experience in the safety evaluation of food ingredients, conducted a critical and comprehensive assessment
of data and information pertinent to the safety of miracle fruit powder to determine whether the intended
uses of miracle fruit powder as an ingredient in water-based beverages would be Generally Recognized as
Safe (GRAS) based on scientific procedures. The GRAS Panel consisted of the below-signed qualified scientific
experts: Professor Emeritus George C. Fahey, Jr., Ph.D. (University of Illinois); Professor Emeritus . Glenn
Sipes, Ph.D., Fellow AAAS and ATS (University of Arizona College of Medicine), and Emeritus Professor
Stephen L. Taylor, Ph.D. (University of Nebraska).

The GRAS Panel, independently and collectively, critically evaluated a comprehensive package of publicly
available scientific data and information compiled from the literature and summarized in a dossier titled
“GRAS Notice for Miracle Fruit Powder” (dated 6 March 2023), which included an evaluation of available
scientific data and information, both favorable and unfavorable, relevant to the safety of the intended uses
of miracle fruit powder. This dossier was prepared in part from a comprehensive search of the scientific
literature performed at the request of Miracle Fruit Farm through March 2023 and included information
characterizing the identity and purity of the ingredient, the manufacture of the ingredient, product
specifications, supporting analytical data, intended conditions of use, estimated exposure under the
intended uses, and the safety of miracle fruit powder and its active glycoprotein component, miraculin.

Following its independent and collective critical evaluation, and on the basis of scientific procedures, the
GRAS Panel unanimously concluded that Miracle Fruit Farm’s miracle fruit powder, meeting food-grade
specifications and manufactured in accordance with current Good Manufacturing Practice (cGMP), is GRAS
for use as an ingredient in water-based beverages. A summary of the information critically evaluated by the
GRAS Panel is presented below.

COMPOSITION, MANUFACTURING, AND SPECIFICATIONS

Miracle fruit powder is obtained from de-seeded miracle fruit berries. Miracle fruit, which is also referred
to as “miraculous berry”, “sweet berry”, or “miracle berry”, is a small (2 to 3 cm) bright red fruit from
Synsepalum dulcificum, an evergreen bush or tree that is native to tropical West Africa, but also grown in
Florida. Miracle fruit powder is intended for use as an ingredient for addition to water-based beverages for
its ability to impart sweetness by modifying taste from sour to sweet due to the active glycoprotein,
miraculin.

Miraculin, present within the thin-layered pulp of the miracle fruit berries, is a single polypeptide with
191 amino acid residues that was isolated in 1968 by researchers at Florida State University (Theerasilp and



Kurihara, 1988). Miraculin imparts a taste-modifying effect when consumed by binding to the sweet
receptors of the tongue, turning sour tastes into sweet (Morris, 1976). The protein has 2 glycosylated sites
{(Asn-42 and Asn-186) crosslinked by disulfide bonds with a molecular weight of 28 kDa (Theerasilp and
Kurihara, 1988; Theerasilp et al., 1989). The amino acid sequence of miraculin is publicly available on the
UniProt/SwissProt database under Accession No. P13087.

Miracle fruit powder is manufactured consistent with cGMP, and the production process complies with the
principles of Hazard Analysis and Critical Control Points (HACCP). The finished ingredient is produced by
pulping, maceration, and freeze-drying the de-seeded-miracle fruit berries and does not involve the use of
any solvent or chemical processing aid.

Miracle Fruit Farm has established food-grade specifications for miracle fruit powder which include
organoleptic and compositional parameters, including heavy metals and microbiological contaminants. All
analytical methods are internationally recognized or have been developed internally and validated. The
GRAS Panel reviewed the results from 3 to 9 non-consecutive batches of miracle fruit powder for physical,
chemical and microbiological parameters and concluded that the manufacturing process produces a
consistent product that conforms to the established specifications.

Miracle fruit powder has been fully characterized and is primarily comprised of carbohydrates (~87% on dry
basis), protein (~6.6% on dry basis), ash {~3.9% on dry basis), and moisture (~3.6%), with a minimum
miraculin content of ~0.05% on dry basis. Detailed analyses of antinutrients including oxalic acid, phytic
acid, and trypsin inhibitors demonstrated that the levels of these antinutrients in miracle fruit powder are
comparable with those occurring in other commonly consumed fruits or they are present at low or
non-detectable levels and therefore, they are not associated with any safety concerns. A detailed
characterization of the polyphenol profile of miracle fruit powder has also been performed, which
demonstrated that the polyphenol content of miracle fruit powder is primarily comprised of anthocyanidins
and glycosides, anthocyanosides, and catechins and is comparable with commonly consumed berries, such
as blackberry, blueberry, cranberry, strawberry, raspberry, as well as green and oolong teas. Taking into
account the polyphenol content of miracle fruit powder, the anticipated dietary exposure to total
polyphenols from the proposed food uses of miracle fruit powder in water-based beverages would not
substantially contribute to the total polyphenol exposure in the U.S. population.

The GRAS Panel also reviewed the results of a 52-week shelf-life stability study. Samples from 3 non-
consecutive lots of miracle fruit powder were stored at 254+2°C and 60% relative humidity in metalized
barrier pouches for 52 weeks. The miraculin and moisture contents of each sample were measured at 0, 2,
4, 8,14, 26, and 52 weeks. The results indicate that miracle fruit powder is stable for up to 52 weeks when
stored at ambient temperature and humidity.

TECHNICAL EFFECT

Miracle fruit powder will be marketed in powdered form and added to beverage products for its ability to
impart sweetness by modifying taste from sour to sweet due to the active glycoprotein, miraculin. The
sweetness profile of miracle fruit was evaluated by 6 trained panelists (Tafazoli et al., 2019). A baseline
sweetness intensity was established with lemonade juice with a sweetness intensity of 7 Brix. Following
establishment of a baseline sweetness intensity, each panelist consumed 0.08 g of miracle fruit powder and
was instructed to hold the powder in the mouth for 1 minute before swallowing. Each panelist then
consumed 60 mL of the original lemonade juice every 5 minutes for 30 minutes, and the sweetness of each
cup was recorded. The results indicate that miracle fruit significantly increased the perceived sweetness of
lemonade juice, and the perceived sweetness of the juice returned to baseline levels in all subjects after 30
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minutes. These results indicate the taste-modifying effect of miraculin is rapid with no lasting
desensitization effect. It is noted that this sensory study was conducted with a miracle fruit powder amount
(0.08 g) that is expected to be much greater than the amounts proposed for use in water-based beverages
(50 ppm) and would reflect a “worst-case” effect scenario. In another published study evaluating the taste-
modifying effect of miraculin, the maximum relative sweetening effect was achieved within 3 minutes of
consumption, and rapidly declined after 30 minutes. These effects were concentration-dependent (Kurihara
and Beidler, 1969). While the results of human sensory studies confirmed the increase of sweetness and
corresponding decrease of sourness of sour tastants after pre-exposure with miraculin, there is striking
evidence that miraculin has no effect on bitter, salty, and sweet stimuli, rendering it very unlikely that
miraculin acts on the biological targets responsible for the detection of these taste qualities. Nevertheless,
an intense increase of sweetness after exposure to miraculin combined with a lack of a sourness effect can
cause a diversion of the overall flavor from the expected traditional flavor in complex food products.
Overall, the results of human sensory studies indicate that miraculin does not impact the overall taste
profile and does not interfere with other taste qualities such as bitter and salty, and has little or no impact
on the taste profile of foods consumed with or following miraculin consumption. Those human sensory
studies conducted by Kurihara and Beidler (1969) indicated that the taste modifying effect of miraculin
dissipates quickly at low concentrations of 20 nM and knowing the correlation between concentration and
affinity at the receptor, it may be assumed that the residence time of miraculin will be even shorter at
concentrations of between 0.4 and 4 nM that are aligned with the proposed uses of miracle fruit powder in
the water-based beverages.

FUNCTIONALITY

Miracle fruit powder is intended for use in water-based beverage products for its sweetening and taste-
modifying properties due to the active glycoprotein, miraculin. Products to which miracle fruit powder will
be added will not carry any structure/function or health claims and will be marketed similar to conventional
products that do not contain this ingredient. The only difference between the products containing Miracle
Fruit Farm’s miracle fruit powder and the conventional products will be in the ingredient list. Therefore, no
increases or changes in the consumption pattern of food products containing miracle fruit powder is
expected compared to conventional food products that do not contain the ingredient.

While addition of miracle fruit powder to water-based beverages is expected to change their sweetness
profile, this ingredient will not have an impact on the pH of the beverage to which it is added. Considering
that the miracle fruit powder-containing product will be marketed in a similar manner as any other
conventional water-based beverage, there will be no risk to consumers that suffer from conditions such as
acid-reflux or other digestive disorders; therefore, consumers who may experience digestive disorders such
as acid-reflux would be expected to self-regulate products that contain Miracle Fruit Farm’s miracle fruit
powder in the same manner as any other acidic products and refrain from consuming them.

INTENDED USE AND ESTIMATED EXPOSURE

Miracle fruit powder is intended to be added as an ingredient to water-based beverages at a use level of 50
ppm (0.005%). These uses fall under the “Beverages and Beverage Bases” food category as defined under 21
CFR §170.3 (U.S. FDA, 2022). Miracle fruit powder is not intended for use in infant formula or infant food
products or bottled water, and the proposed food category does not include food uses that are subject to
the oversight by the U.S. Department of Agriculture (USDA) and the USDA Food Safety & Inspection Service
(FSIS).

Miracle Fruit Farm, LLC. .
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The GRAS Panel reviewed data related to the estimated dietary exposure to miracle fruit powder based on
an assessment of its anticipated intake as an ingredient under the intended conditions of use and use levels
using the information from the 2015-2016 cycle of the National Health and Nutrition Examination Survey
(NHANES).

Among the total population (ages 2 years and older), the mean and 90 percentile consumer-only intakes of
miracle fruit powder were determined to be 16.5 and 36.0 mg/person/day, respectively. Of the individual
population groups, male adults were determined to have the greatest statistically reliable mean
consumer-only intakes of miracle fruit powder on an absolute basis at 22.1 mg/person/day. Female adults
had the lowest statistically reliable mean consumer-only intakes of 14.9 mg/person/day (see Table 3.2.2-1).
The 90™ percentile value was not considered to be statistically reliable in any of the age groups, as the
number of consumers within the individual population groups were all below 80. Similarly, the mean
intakes of miracle fruit powder by individual populations ages <19 years were not statistically reliable based
on low sample size (n<30). While the values using NHANES were not statistically reliable, an alternative
serving-size approach for estimating exposure likewise determined that heavy consumers {consuming 2
bottles of the 360 mL water-based beverages per day) would result in a similar intake of intake of 36

mg/day.

The GRAS Panel also reviewed estimated exposure to the active glycoprotein, miraculin, from the proposed
food uses of miracle fruit powder. Corresponding intakes of miraculin were calculated based on the highest
miraculin content of 0.32% across 9 tested batches. In the total population (ages 2 years and older), the
mean and 90" percentile consumer-only intakes of miraculin were determined to be approximately 52.8
and 115.2 pg/person/day, respectively. In the female teenagers, the highest miraculin exposure was
approximately 72.6 ug/day (mean) and 155.8 pg/day (90" percentile).

SAFETY NARRATIVE

Miracle fruit powder is obtained by mechanical processing steps (i.e., pulping, maceration, freeze-drying,
milling) from miracle fruit as the starting material. Analytical compositiori data demonstrated that there are
no compositional differences between the miracle fruit powder and the starting material, aside from the
moisture content considering that the miracle fruit powder undergoes freeze-drying to obtain the powder
form. Mean values from the analysis of 6 production batches of miracle fruit powder demonstrate that the
ingredient is primarily composed of carbohydrates (~¥88% on dry basis), protein (~6% on dry basis), ash (~4%
on dry basis), and moisture (~3.5%).

Miracle Fruit Farm’s conclusion on the GRAS status of miracle fruit powder under its conditions of intended
use, as an ingredient in various beverage products, as reviewed by the GRAS Panel is based on scientific
procedures supported by the following:

1. Long history of consumption of miracle fruit globally;

2. The low intakes of miracle fruit powder under the intended conditions of use that equate to
consuming approximately only 40% of a single miracle fruit;

3. Publicly available data related to the safety of miracle fruit, miracle fruit powder, and miraculin;

4. Compositional data on miracle fruit powder and pulp, including individual polyphenols, and
comparison with other commonly consumed fruits;

Miracle Fruit Farm, LLC.
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5. Exposure to antinutrients from proposed uses of miracle fruit powder; and

6. Sensory studies on Miracle Fruit Powder demonstrating that the sensory profile of beverages
consumed after consumption of the ingredient is not adversely impacted.

Miracle fruit powder is compositionally similar to the fruit with the only major difference being the removal
of the moisture content. Miracle fruit has a long history of consumption dating back centuries and was
introduced into the U.S. over 100 years ago by the USDA. Currently, several commercially available
supplement products marketed in the U.S. contain miracle fruit/miracle berry, and derivatives thereof. The
recommended dosage of these products is greater than the expected daily consumption of miracle fruit
powder from use within water-based beverages. Overall, the maximum daily exposure to miracle fruit
powder from use in water-based beverages, at levels between 3 to 4 nM (50 to 80 ppm) is estimated ata
maximum exposure of 48.7 mg day, which is less than the currently recommended intakes as a supplement.
The highest 90™ percentile intake of miracle fruit powder of 48.7 mg/day would equate to the consumption
of approximately 40% of a single miracle fruit. Taking into account the highest miraculin content of 0.32%,
the highest mean and 90" percentile consumer-only intakes of miraculin were determined to be 72.6
ug/day and 155.8 pg/day, respectively, in female teenagers. The long history of safe consumption of miracle
fruit in the U.S. for over 100 years, in conjunction with detailed compositional analysis and sensory data, as
well as the published studies demonstrating the safety of miracle fruit protein, miraculin, confirms the safe
use of miracle fruit powder in water-based beverages.

The 90™ percentile intake of miracle fruit powder is also significantly lower than the 700 mg per day level
considered safe by EFSA following the safety assessment of Dried Miracle Berries, which is compositionally
similar to miracle fruit powder described herein. Apart from the overall low exposure levels under the
conditions of intended use, the safety of miracle fruit powder is also supported through detailed
compositional analysis of the fruit including both macro ingredient components, and by demonstrating that
the daily consumption of phytochemicals from miracle fruit is below the occurrence from consuming
common fruits and teas. Therefore, the proposed use of miracle fruit powder within water-based beverages
would not substantially contribute to the daily phytochemical exposure levels. Likewise, the daily exposure
to antinutrients from the proposed uses of miracle fruit powder is significantly lower than from a serving of
commonly consumed fruits.

Published human sensory studies and in vitro receptor binding studies clearly show that low concentrations
of miraculin in water-based beverages, at levels of less that 4 nM, have no impact on the taste profile of
food during or following miraculin consumption. These findings were corroborated in 3 human sensory
panel experiments, which reported that miracle fruit powder at the proposed use levels within water-based
beverages (3 to 4 nM) had no lasting impact on taste qualities such as sweet, bitter, and sour following
either single or repeat stimulation. Similarly, miracle fruit powder did not impact the sweetness perception
of other sweeteners at neutral pH over time. In addition, several published animal efficacy studies on
miracle plant-based products report no significant adverse outcome albeit there were limited toxicological
endpoints assessed.

Regarding the safety of the miracle fruit protein, miraculin, results of both in vitro digestibility and in silico
bioinformatics analyses indicated that the miraculin protein does not represent a risk of allergy or toxicity to
humans and has a low cross-reactivity with other known allergens. This was further supported through
proteomic analysis which demonstrated that the miraculin glycoprotein was fully and readily digested by
pepsin.

Based on the above data and information presented herein, Miracle Fruit Farm has concluded that the
intended uses of miracle fruit powder in water-based beverage products is GRAS based on scientific
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procedures. General recognition of Miracle Fruit Farms’ GRAS conclusion is supported by the unanimous
consensus rendered by an independent panel of experts, qualified by experience and scientific training, to
evaluate the use of miracle fruit powder to be GRAS. Miracle Fruit Farms” miracle fruit powder; therefore,
may be marketed and sold for its intended purpose in the U.S. without the promulgation of a food additive
regulation under Title 21, Section 170.3 of the Code of Federal Regulations.

Miracle Fruit Farm, LLC.
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CONCLUSION

We, the members of the GRAS Panel, have, independently and collectively, critically evaluated the data and
information summarized above, and unanimously conclude that the proposed uses of Miracle Fruit Farm’s
miracle fruit powder are safe.

We further unanimously conclude that the proposed uses of Miracle Fruit Farm’s miracle frult powder,
meeting appropriate food-grade specifications and produced in accordance with current Good
Manufacturing Practice {cGMP), are Generally Recognized as Safe (GRAS) under conditions of intended use
based on scientific procedures.

It is our opinion that other qualified experts would concur with these conclusions.

- — /MQA Z{' QQ%L
George C. Fah@,]r, Ph.D. (’>’ ol Date |
Professor Emeritus -

University of llinois

B , S Hay 3,204 3
1. Glenn Sipes, Ph.D, /7 Date /
Fellow AAAS and ATS
Professor Emeritus
University of Arizona College of Medicine

May 3, 2023

Steve L. Taylor, Ph.D. Date
Professor Emeritus
University of Nebraska
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GRAS Notice (GRN) 1144 Amendments

7 November 2023 g

Renata Kolanos, Ph.D.

Regulatory Review Scientist

Office of Food Additive Safety

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

Dear Dr. Kolanos,
Re: GRAS Notice No. GRN 001144

Thank you for your questions and comments on the GRAS Notice No. GRN 1144 for use of Miracle Fruit Powder
as a taste modifier in water-based beverages. We have reviewed FDA’s questions and comments and provided
information to address each question below. We hope these sufficiently address the Agency’s questions and
remain at your disposal if additional information or clarification is needed.

Question 1: The notice describes the intended use for miracle fruit powder as an ingredient at up to 0.005% in
water-based beverages. Please elaborate on the types of beverages that are included in the category of
water-based beverages. For example, what types of beverages from the National Health and Nutrition
Examination Survey (NHANES) food consumption dataset were included in the notifier’s dietary exposure
assessment for the intended use of miracle fruit powder?

Response 1

The types of beverages from the National Health and Nutrition Examination Survey (NHANES) food
consumption dataset were reserved to (1) sweetened or flavored bottled water (such as vitamin water) as well
as (2) “niche” water-based beverages, such as coconut water, aloe vera drink, and sugar cane beverage. It
excludes other beverage products that could be interpreted as water-based beverages, such as soft drinks and
sports/energy drinks.

Question 2: The manufacturing process described on p. 7 of the notice for miracle fruit powder includes a
freeze-drying step that also includes a quality control step with an analysis of the reduction in water activity.
However, the flowchart depicted in Figure 2.2-1 (p. 7) indicates that the freeze-drying step is “optional.”
Please clarify whether the freeze-drying step is considered optional and if other methods of drying are used.

Response 2

Currently, the manufacturing process of miracle fruit powder only employs freeze-drying. Originally, the pulp of
the miracle fruit was intended for use in the finished food product in addition to the freeze-dried powder.
However, use of the fruit pulp is no longer under consideration by Miracle Fruit Farm. The revised schematic of
the manufacturing process is provided below. The sieving step has been included to ensure there will be no
transfer of the skin granules from the fruit into the final powder before storage.

Classifie
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Question 3: Specifications are provided for miracle fruit powder that include a visual appearance parameter
of “red/red-brown to pink powder.” The results of the analyses of three batches presented in Table 2.4.1-1 (p.
10) all describe the result for appearance as a “pink granular powder with black specks.” Please confirm that
the notifier considers these observations to be in compliance with the listed specification.

Response 3

The black specs were associated with the seed skin granules in the first generatic;n of the miracle fruit powder.
The process has since been improved and a sieving step has been included that will prevent the transfer of skin
granules into the final freeze-dried powder prior to the storage, and the batches of miracle fruit powder that
have since been tested, do not contain black specs and conform to the product specification with the final
product being a pink to reddish colour.

Question 4: Specifications include a limit for total fatty acids (20.4%), and the notifier cites the following
methods of analysis: AOAC 996.06 and AOCS Ce 2-66/Ce2b-11. AOAC method 996.06 is described as the
determination of total fat that is calculated as the sum of individual fatty acids expressed as triglyceride
equivalents. Please clarify if this specification is intended to be for total fat or total fatty acids.

Response 4

For clarity the specification parameter in Table 2.4.2.1-1 is revised as follow: “Total fatty acids expressed as
triglyceride equivalents (dry basis)”. Accordingly, the data for lot nos. 2019-09-0060, 2019—11-0060 and 2019-
13-0060 in Table 2.4.2.1-1 are corrected to be expressed as the sum of individual fatty acids as triglyceride
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equivalents on dry basis. The corrected values are presented in Table 2.4.2.1-1 below in red text. The
calculated carbohydrate values are also corrected accordingly (please refer to the response to Question 6). The
data for the other 6 lots in the table are already expressed as the sum of individual fatty acids as triglyceride
equivalents.

Table 2.4.2.1-1 Proximate Analysis of 9 Non-Consecutive Batches of Miracle Fruit Powder

Specification  Specificat ManufacturinglotNo.
Parameter ionlimit  2079. 2019- 2019- KVS20 KVS202005 KVS20200506 202206 202206 202206
09- 13- 13- 200506 O06AE_Powd AF_Powder 08-A 08-8 08-C
0060* 0060* 0060* AD er 2020-19-  2020-19-003C
_Powd 002B
er 2020-
, : 19-001A

Carbohydrates >80% 90.8 90.7 90.8 86.2 85.4 86.9 * 88.4 88.9 88.9
(dry basis)

Total dietary  25.5% 13.0 136 133 10.9 11.8 10.2 16.0 16.4 16.3

fiber (dry basis)
Total fatty acids  20.4% 0.705 0.706 0706 0.788 0.872 0.811 0.89 0.86 0.91
expressed as
triglyceride
equivalents (dry
basis)
Protein (dry basis) 4.5% 516 523 514 756  8.34 7.22 7.01 6.98 6.92
Ash (dry basis) <6% 338 338 340 545 541 5.11 3.66 327 = 347
Moisture <6% 1.82 1.87 1.78 5.63 5.91 453 3.37 425 ~ 308
Miraculin >0.048% 0.055 0.052 0054 028 024 0.32 0.12 0.14 0.13
(dry basis)

*Values for Lots 2019-09-0060, 2019—11-0060, and 2019-13-0060 are corrected for moisture, and also corrected for fa”t.ty acid as
triglyceride equivalents. All values are presented on a dry basis.

Question 5: Specifications include a limit for cadmium of <0.2 mg/kg and a limit of <0.1 mg/kg for lead,
arsenic, and mercury. The results of the analyses of three batches of miracle fruit powder demonstrate that
the levels of these heavy metals are below the specified limits. We note that specifications help to ensure
that the ingredient is being manufactured in accordance with good manufacturing practices. In addition,
FDA'’s recent “Closer to Zero” initiative focuses on reducing dietary exposure to heavy metals from food. We
request that specifications for heavy metals be as low as possible and consistent with the methods used and
the results obtained from the batch analyses. Please consider reducing the specification for cadmium to a
level comparable to the other heavy metals.

Response 5

For consistency with other heavy metals, the specification limit for cadmium in Tables 2.3-1 and 2.4.2.2-1 has
been changed to <0.1 mg/kg.

Question 6: A specification is provided for carbohydrates with the method listed as determination by
calculation. Please confirm how this parameter is calculated. For example, the footnote to Table 2.4.2.1-2
notes that total carbohydrates is determined as the sum of mono- and di-saccharides, starch (including
maltodextrin), total dietary fiber, and total organic acids. Calculation of carbohydrate content by difference
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in some cases (e.g., food labeling) is determined by subtraction of the sum of the protein, total fat, moisture,
and ash from the total weight of the food. We note that the sum of carbohydrates, total fatty acids, protein,

ash, and moisture for the nine batches presented in Table 2.4.2.1-1 in some cases exceed 100% and are in the
range of 98.34 to 105.932%. Please indicate the reason for the composition exceeding 100%.

Response 6

The carbohydrate values, as presented in Table 2.4.2.1-1 below, are determined on dry basis through
calculation using the following formula:

% Carbohydrate= 100 - (% total fatty acids as triglycerides + % Ash + % Protein)

Please note that moisture was not included in this calculation, as the values are already corrected for moisture.
For clarity and consistency, we have also revised the carbohydrate values for lot nos. 20220608-A, 20220608-B,
and 20220608-C based on the above formula and the revised values are presented below in red text. Taken
into account this calculation, the sum of carbohydrates, total fatty acids, proteins, and ash, on dry basis, for 9
non-consecutive batches of miracle fruit powder are in the range of 99.95 % to 100.05%.

Table 2.4.2.1-1 Proximate Analysis of 9 Non-Consecutive Batches of Miracle Fruit Powder

. Specification Speciﬁcation Manufactﬁriﬁg Lot Nd.

Parameter Limit 2019-  2019- 2019-13- KVS20200 KVS202005 20220 202206

09- 11- 0060* 506AD 06AE_Powd 506AF Po  08-A 608-B  08-C

0060*  0060* _Powder  er2020-19- wder

2020-19-  002B 2020-19-
i S I e O T U
Carbohydrates >80% 90.8 90.7 90.8 86.2 85.4 86.9 88.4 88.9 88.9
(d i
25.5% 13.0 13.6 13.3 10.9 11.8 10.2 16.0 16.4 16.3

Total fattyacids ~ 20.4% 0705 0.706 0.706 0.788 0872 0811 0.89 0.86 091
expressed as
triglyceride
equivalents (dry
basis) _ »
Protein (dry basis) 24.5% 5.16 5.23 5.14 7.56 8.34 7.22 7.01 698 692
Ash (dry basis) <6% 3.38 3.38 3.40 5.45 5.41 5.11 3.66 3.27 3.22
Moisture <6% 1.82 1.87 1.78 5.63 5.91 453 337 425 3.08
Miraculin 20.048% 0.055 0.052 0.054 0.28 0.24 0.32 0.12 0.14 0.13
(dry basis)

*Values for Lots 2019-09-0060, 2019—1v1-0060, and 2019-13-0060 are corrected for moisture, and also corrected for fatty acid as
triglyceride equivalents. All values are presented on a dry basis.

Please note that we have removed the sum of Total Carbohydrates in Table 2.4.1.1-2 below. As discussed earlier,
the total sum of carbohydrates was obtained using a calculation method, whereas the carbohydrate profile and
organic acid content of lot nos. 20220608-A, 20220608-A and 20220608-C, as présented in Table 2.4.1.1-2 below,
were analytically measured.

Table 2.4.2.1-2 Carbohydrate Profile and Organic Acid Content of 3 Non-Consecutive Batches of Miracle Fruit
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Parameter

20220608-A 20220608-8B 20220608-C
Mono-/di-saccharide (%, dry basis) 51.70 51.30 51.40
Glucose (%, dry basis) 21.40 20.90 20.30
Fructose (%, dry basis) 23.80 23.00 22.40
Sucrose (%, dry basis) 6.50 7.40 8.70
Starch incl. maltodextrin (%, dry basis) 0.70 0.60 0.60
Total dietary fiber (%, dry basis) 16.00 16.40 16.30
Insoluble IDF (%, dry basis) 10.50 11.30 11.20
Soluble SDFP+LMWSDF (%, dry basis) 5.40 541 " 5.19
Total organic acid (%, dry basis) 15.51 17.76 15.91
Citric acid 12.8 13.8 13
Pyruvic acid 0.0058 0.0057 0.0049
Malic acid 1.83 2.29 2.05
Quinic acid 0.875 0.888 0.851
Succinic acid NDz 0.737 NDz
Glycolic acid ND= 0.044 ND#

LMWSDF = low molecular weight soluble dietary fiber; LOQ = limit of quantitation; ND = not detected; SDFP = soluble dietary fiber, which
precipitates in the presence of 76% ethanol.

* Sum of mono-/di-saccharide, starch incl. maltodextrin, total dietary fiber, and total organic acid.

ND*: LOQ is 0.4950%; ND* LOQ is 0.4840%; ND*: LOQ is 0.0289%; ND*: LOQ is 0.0320%.

Question 7: For the administrative record, please specify whether “Salmonella” that appears in Table 2.3-1
(p. 8) refers to Salmonella serovars.

Response 7

Analysis for Salmonella was conducted based on FDA BAM method, which includes screening for all serovars
within the genus. In case of a presumptive positive, additional testing would be performed to determine the
serovars. However, this was not required for the lots tested, as they were all negative as presented in Table
2.4.3-1.

Question 8: Estimates of dietary exposure to miracle fruit powder are provided in the notice that includes
summaries in Tables 3.2.2-1 (p. 32) and 3.2.2-2 (p. 33). We note small discrepancies between the number of
reported consumers in these tables, specifically, female teenagers (n=13 vs. n=12), female adults (n=52 vs.
n=51), male adults (n=46 vs. n=45), and total population (n=156 vs. n=153). Please address this discrepancy
between the number of consumers observed.

Response 8

Table 3.2.2-1 presents the exposure estimates on an absolute basis while Table 3.2.2-2 presents the estimates
on a body weight basis. The discrepancy in the number of consumers indicates that body weight data is
unavailable for 3 individuals and therefore the body weight values could not be calculated. This is a fairly
common occurrence in surveys for reasons such as measurement or reporting errors, leading to this
information not being collected or recorded.
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Yours sincerely,

rik Tietig
CEO
Miracle Fruit Farm, LLC
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