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Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

Subject: GRAS Notification — Steviol Glycoside

Dear Sir:

On behalf of Almendra Limited, of Rayong, Thailand, ToxStrategies, Inc. (its agent) is
submitting for FDA review Form 3667 and three copies of the notification as required.
The enclosed document provides notice of a claim that the food ingredient described in
the enclosed notification is exempt from the premarket approval requirement of the
Federal Food, Drug, and Cosmetic Act because it has been determined to be generally
recognized as safe (GRAS), based on scientific procedures, for addition to foods as a
table top sweetener and general purpose non-nutritive sweetener.

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

Sincerely,

(b) (6)

Don Schmitt, M.P.H.
Senior Managing Scientist R E@ EHVED

APR 28 2014
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Transmit completed form and attachments electronically via the Electronic Submission Gateway (see Instructions); OR Transmit
completed form and attachments in paper format or on physical media to: Office of Food Additive Safety (HFS-200}, Center for
Food Safety and Applied Nutrition, Food and Drug Administration, 5100 Paint Branch Pkwy., College Park, MD 20740-3835.

PART | - INTRODUCTORY INFORMATION ABOUT THE SUBMISSION

1. Type of Submission (Check one)
X New [] Amendment to GRN No. [] Suppiement to GRN No.

2. [] All electronic files included in this submission have been checked and found to be virus free. (Check box to verify)

3a. For New Submissions Only:  Most recent presubmission meeting (if any) with
FDA on the subject substance (yyyy/mm/dd):

3b. For Amendmenis or Supplements: s your  {Check one}
amendment or supplement submitted in D Yes  if yes, enter the date of
response to a communication from FDA? D No  communication {yyyy/mmddd):

PART il - INFORMATION ABOUT THE NOTIFIER

Position
Commercial Manager

Name of Contact Person
Ms. Pnita Chutasmit

Company (if applicable)
1a. Notifler | A|mendra (Thailand) Limited

Mailing Address (number and street)
Amata City Industrial Estate, 7/313 Moo, Tumbol Mapyangporn, Amphoe Pluakdaeng

City State or Province Zip Code/Postal Code Country
Rayong Amphoe Pluakdaeng 21140 Thailand
Telephone Number Fax Number E-Mail Address
(66) 38-036-387 pc@almendra.com.sg
|_— Name of Contact Person Position
Mr. Donald F. Schmitt Senior Managing Scientist

1b. Agent _ .
or Attorney | COMPany (if applicable)

(if applicable) . .| ToxStrategies, Inc.

Mailing Address (number and street)
739 Thornapple Drive

City State or Province Zip Code/Postal Code Country

Naperville Illinois 60540 United States of America
Telephone Number Fax Number E-Mail Address

630-352-0303 dschmitt@toxstrategies.com
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PART Ill - GENERAL ADMINISTRATIVE INFORMATION

1. Name of Substance
High Purity Steviol Glycoside

2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only:
[_] Electronic Submission Gateway ] Electronic files on physical media 1
[X] Paper with paper signature page Number of volumes

If applicable give number and type of physical media
PP g type of phy Total number of pages 78

4. Does this submission incorporate any information in FDA's files by reference? (Check one)
[] Yes (Proceed to item 5)  [X|No (Proceed to item 6)

5. The submission incorporates by reference information from a previous submission o FDA as indicated below (Check alf that apply)
[ ] a) GRAS Notice No. GRN
[] b) GRAS Affirmation Petition No. GRP
[ ¢) Food Additive Petition No. FAP
[] di Food Master File No. FMF
[] e Other or Additonal {describe or enfer information as above)

6. Statutory basis for determination of GRAS status (Check one)
X Scientific Procedures (21 CFR 170.30(b)) [ ] Experience based on common use in food (21 CFR 1 70.30(c))

7. Does the submission (including information that you are incorporating by reference) contain information that you view as trade secret
or as confidential commercial or financial information?
[] Yes (Proceed to item 8)
X No (Proceed to Part V)

8. Have you designated information in your subrmission that you view as trade secret or as confidential commercial or financial information
{Check all that apply}
[ ] Yes, see attached Designation of Confidential Information
E] Yes, information is designated at the place where it occurs in the submission

[ InNo

9. Have you attached a redacted copy of some or all of the submission? {Check one}
D Yes, a redacted copy of the complete submission
|:] Yes, a redacted copy of part(s} of the submission

DNO

PART IV - INTENDED USE

1. Describe the intended use of the notified substance including the foods in which the substance will be used, the levels of use in such
foods, the purpose for which the substance will be used, and any special population that will consume the substance (e.g., when a sub-
stance would be an ingredient in infant formula, identify infants as a special population).

Intend to use as a table top sweetener and as a general purpose non-nutritive sweetener for incorporation into foods, other than
infant formulas and meat and poultry products.

2. Does the intended use of the notified substance include any use in meat, meat food product, poultry product, or egg product?
(Check one)

[lves  DBINo 000004
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PART V - IDENTITY

1. Information about the Identity of the Substance

Registry - .
Name of Substance' Used Registry No? Blo!’?g'c? So/urce
(CAS, EC) (if applicable)

High purity steviol glycosides - primarily
1 Rebaudioside A and Stevioside

Rabaudioside A CAS 58543-16-1 Stevia rebaudiana

Bertoni leaves

2

Stevioside CAS 57817-89-7 Stevia rebaudiana

Bertoni leaves
3

1Include chemical name or common name. Put synonyms (whether chemical name, other scientific name, or common name) for each respective
item (1 - 3) in Item 3 of Part V (synonyms)

2 Registry used e.g., CAS (Chemical Abstracts Service) and EC (Refers to Enzyme Commission of the International Union of Biochemistry (IUB), now
carried out by the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology (IUBMB))
2. Description

Provide additional information to identify the notified substance(s), which may include chemical formula(s), empirical formula(s), structural
formula(s), quantitative composition, characteristic properties (such as molecular weight(s)), and general composition of the substance. For
substances from biological sources, you should include scientific information sufficient to identify the source (e.g., genus, species, variety,

strain, part of a plant source (such as roots or leaves), and organ or tissue of an animal source), and include any known toxicants that
could be in the source.

Table 2.
Chemical structures are provided on pages 8-9 in Figures1-3.

Molecular weights: Rebaudioside A - 967.03 daltons; Stevioside - 804.88 daltons. See page 8.
Chemical formulas: Rebaudioside A - C44H70023; Stevioside - C38H60018. See page 8.

Mixture ofsteviol glycosides extracted from the leaves of Stevia rebaudiana Bertoni and purified to meet the specifications on page 12 in

3. Synonyms
Provide as available or relevant:

1 Rebaudioside A - 13-[(2-O-8-D-glucopyranosyl-3-O-B-Dglucopyranosyl-8-D- glucopyranosyl) oxy] kaur-16-en-18-oic acid, B-D-
glucopyranosyl ester). See pages 7-8.

2 |Stevioside - 13-[2-O-B-D-glucopyranosyl-B-Dglucopyranosyl)oxy] kaur-16-en-18-oic acid, B-D-glucopyranosyl ester. See page 8.
3 000005
| Add Continuation Page 1
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PART VI - OTHER ELEMENTS IN YOUR GRAS NOTICE
(check list to help ensure your submission is complete — check all that apply)
X] Any additional information about identity not covered in Part V of this form
X] Method of Manufacture
Specifications for food-grade material
X g

X Information about dietary exposure

Xl Information about any self-limiting levels of use (which may include a statement that the intended use of the notified substance is
not-self-limiting)

[] Usein food before 1958 (which may include a statement that there is no information about use of the notified substance in food
prior to 1958)

[X] Comprehensive discussion of the basis for the determination of GRAS status
X Bibliography

Other Information
Did you include any other information that you want FDA to consider in evaluating your GRAS notice?
X Yes [ INo

Did you include this other information in the list of attachments?

X Yes [ INo

PART VII - SIGNATURE

1. The undersigned is informing FDA that Almendra {Thailand) Limited

(name of notifier)

has concluded that the intended use(s) of High Purity Steviol Glycoside

(name of notified substance)

described on this form, as discussed in the attached notice, is (are) exempt from the premarket approval requirements of section 409 of the

Federal Food, Drug, and Cosmetic Act because the intended use(s) is (are) generally recognized as safe.

2. @ Almendra (Thailand) Limited agrees to make the data and information that are the basis for the
name of notifier determination of GRAS status available to FDA if FDA asks to see them.
(name of notifier)
Almendra (Thailand) Limited agrees to allow FDA to review and copy these data and information during

- customary business hours at the following location if FDA asks to do so.
(name of notifier)

Amata City Industrial Estate, 7/313 Moo6, Tumbol Mapyangporn, Amphoe Pluakdaeng, Rayong, Thailand 21140

(address of notifier or other location)

Almendra (Thailand) Limited

h agrees to send these data and information to FDA if FDA asks to do so.
(name of notifier)

OR

[] The complete record that supports the determination of GRAS status is available to FDA in the submitted notice and in GRP No.

(GRAS Affirmation Petition No.)
3. fignature :f Responsible Official, Printed Name and Title Date (mm/dd/yyyy)
mant Ar Attnrnav -
(b) (6) Donald F. Schmitt, Senior Managing Scientist mm/dd/yyyy

< 0n)15/20/4
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PART VIIl - LIST OF ATTACHMENTS

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information.
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page
numbers of each portion of the document below.

Attachment Folder Location (select from menu)
Number Attachment Name (Page Number(s) for paper Copy Only)
Appendix A - Specifcations/Certifications for Merck Ethanol pp. 45 - 51

Appendix B - Certificates of Analysis - high purity steviol
glycosides (5 production batches); and heavy metal, pp.52-69
microbiological and pesticide analytical reports.

Exhibit | - Report of the Expert Panel pp.70-78

OMB Statement: Public reporting burden for this collection of information is estimated to average 150 hours per response, including

the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief
Information Officer, 1350 Piccard Drive, Room 400, Rockville, MD 20850. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB
control number.
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GRAS Determination of Steviol Glycoside for Use in
Food

SUBMITTED BY:

Almendra (Thailand) Limited
Amata City Industrial Estate
7/313 Moo6, Tumbol Mapyangporn
Amphoe Pluakdaeng, Rayong
21140 THAILAND

SUBMITTED TO:

U.S. Food and Drug Administration
Center for Food Safety and Applied Nutrition
Office of Food Additive Safety
HFS-200
5100 Paint Branch Parkway
College Park, MD 20740-3835

CONTACT FOR TECHNICAL OR OTHER INFORMATION:

Donald F. Schmitt, MPH
ToxStrategies, Inc.
739 Thormapple Drive
Naperville, IL 60540

April 18,2014

RECEIVED

APR 2 8 2014

OFFICE OF
FOOD ADDITIVE SAFETY

000011




Table of Contents

LLiSt Of ACTOIYINS...cuiiveisssumrusmsssssannsssasssnsssnassesssnssnssssensssesssnsassssansns senassesassenasssnas sesesssmssesssnsasassnnns 3
1.0 GRAS Exemption Claim cococminimmenmsimsis s ssssssesnsisssss s assssssssssssssssenssasss s 4
A. Name and Address of NOtifier . ... rcctsie i st sestssssssasmesssssssacssrsesssssessassnens 4
B. Name of GRAS Substance 4
C. Intended Use in Food 4
D. Basis for GRAS Determination 4
E. Availability of Information 6
2.0 Description of SUDStANCE ..ocvirccssiniimnrsmissninsisss s s st an s snrsssnssnes sesnsssanens 7
A. Identity 7
B. Common Name...... 7

C. Common/Chemical Names of Major Components with Chemical Abstracts
Service (CAS) Registry Numbers 7
D. Molecular Weight and Empirical and Structural Formulas 8
E. Production Process 10
F. Product Specifications 11
G. Stability Data for Steviol Glycosides 13
3.0 Historical Consumption and Current Regulated USes .....ccuceiumeusereensnrnsenens 15
A. Regulatory History and Uses of Stevia-Derived Sweeteners 15
4.0 Intended Use and Estimated Intake (EDI)...cccocceicnivmnmerscsonirsesasmsesrmencsssnsmimsasssnes 18
LT LI ¥ (U 21
A. Introduction 21
B. Safety Data 23
1. Metabolism and Pharmacokinetic Studies (ADME) 23
4. Subchronic Toxicity 26
5. Reproductive and Developmental Toxicity 27
6. Mutagenicity and Genotoxicity 28
7. Chronic Toxicity/Carcinogenicity 29
8. Clinical Studies 31
C. Safety Data Summary 31
6.0 Basis for the GRAS Determination.. RN 32
A. Introduction 32
B. Safety Determination 33
C. General Recognition of the Safety of High Purity Steviol Glycosides.................... 33
7.0 References........cummmenimrinens b imeeasenE e dnansanreaeen 36
8.0 Appendices ......ccucirrveinnnriirenn e aERes oS EAET RS ERAN RS RR R RR e e SRR Rareme R sRnnes 44
Appendix A. Specifications/Certifications for Merck Ethanol.......c....cmerimmerreecinns 45
Appendix B. Certificates of Analysis reEemeenttnrineeestr s e sneaeanarna e s s ennanensnen 52
Exhibit I. Report of the Expert Panel .......ccoummsimsmmseccsmimesemsssmsssssrassensssssensans 70
2

000012



List of Acronyms

ADI
ADME
BUN
bw
CAS
CFR
cfu
DNA
EFSA
FAO
FDA
FSANZ
g

GI
GMP
GRAS
GRN
HPLC
JECFA
kg
LD50
LDH
max
mg
mol
NOAEL
NZW
ppm
Reb A
Mg

US
USP
WHO

Acceptable Daily Intake

absorption, distribution, metabolism, and excretion
blood urea nitrogen

body weight

Chemical Abstracts Service

Code of Federal Regulations

colony forming units
Deoxyribonucleic Acid

European Food Safety Authority

Food and Agricultural Organization
Food and Drug Administration

Food Standards Australia New Zealand
gram

gastrointestinal

Good Manufacturing Practice
Generally Recognized as Safe

GRAS Notification

High Pressure Liquid Chromatography
Joint WHO/FAO Expert Committee on Food Additives
kilogram

Lethal Dose 50

lactate dehydrogenase

maximum

milligram

mole
No-Observed-Adverse-Effect-Level
New Zealand White rabbits

parts per million

Rebaudioside A

microgram

United States

United States Pharmacopeia

World Health Organization

000013



1.0 GRAS Exemption Claim

A. Name and Address of Notifier

Almendra (Thailand) Ltd., through its agent ToxStrategies Inc., hereby notifies the Food
and Drug Administration that the use of the identified high purity mixture of steviol
glycosides described below and which meets the specifications described herein is
exempt from pre-market approval requirements of the Federal Food, Drug, and Cosmetic
Act because Almendra Ltd. has determined that such use is generally recognized as safe
(GRAS) through scientific procedures.

(b) (6) .
Oy /5/90/4/
Donald F. Schmitt, M.P.H Datd 7/

Senior Managing Scientist

ToxStrategies, Inc.
Agent for Almendra Ltd.

B. Name of GRAS Substance

The name of the substance that is the subject of this GRAS determination is a high purity
steviol glycoside mixture (> 95%) containing rebaudioside A (Reb A) and stevioside as
its major components.

C. Intended Use in Food

The high purity steviol glycoside mixture (> 95%) containing stevioside and Reb A as its
major component(s) is intended for use as a table top sweetener and as a general purpose
non-nutritive sweetener for incorporation into foods, other than infant formulas and meat
and poultry products. It will be added to foods at per serving levels similar to those of
highly purified steviol glycoside mixtures and pure steviol glycosides previously notified
as GRAS (received “no objection letters”) and that will not exceed the amount reasonably
required to accomplish its intended technical effect.

D. Basis for GRAS Determination

Almendra Limited’s GRAS determination for the intended use of a high purity steviol
glycoside preparation primarily composed of Reb A and stevioside is based on scientific
procedures as described under 21 CFR § 170.30(b).

The intended uses of the high purity steviol glycoside preparation has been

determined to be safe, and Generally Recognized as Safe (GRAS) and the safety of
intake exposure under the proposed conditions of use is based on knowledge and

000014



information that is both publicly available and widely accepted by experts qualified
by scientific training and experience to evaluate the safety of substances in food. The
publicly available safety data combined with the widely disseminated knowledge
concerning the chemistry of steviol glycosides and the long history of approval/use
of steviol-based additives/supplements provide a sufficient basis for an assessment of
the safety of steviol glycosides including stevioside and Reb A for the uses proposed
herein.

To date, the FDA has issued “no questions” letters in response to 27 Generally
Recognizable As Safe (GRAS) Notifications (GRNs) on both individually highly purified
steviol glycoside sweeteners as well as mixtures that meet the Joint FAO/WHO Expert
Committee on Food Additives (JECFA) and Codex specifications, with four other GRAS
Notifications currently pending. Merisant and Cargill were the first to submit GRNs on
purified Reb A to the FDA (Merisant, 2008, GRN 252; Cargill, 2008, GRN 253), and
subsequent GRN's on these products have been either accepted by FDA with no questions
or are pending review. The most recent GRN submitted to FDA for this group of
sweeteners (GRN 461) was submitted by Almendra on March 1, 2013, and received a “no
questions” response letter from FDA on August 14, 2013 (Almendra, 2013). In addition
to containing extensive reviews of the safety information, the early GRNSs included expert
panel reports that reviewed and discussed in detail the metabolism, toxicology, human
health and safety data for both stevioside and Reb A. Based on these GRAS

notifications, FDA currently permits the use of steviol glycosides individually and in
mixtures as general-purpose sweeteners at the use-levels indicated in the notifications.

Almendra’s recent GRAS Notification No. 461 included a summary of a review article by
Carakostas et al. (2008) that summarizes the most recent research on rebaudioside A.
The summarized findings included the following:

« Steviol glycosides, rebaudioside A, and stevioside are not genotoxic in vitro.

« In well-conducted in vivo assays, steviol glycosides, rebaudioside A, and
stevioside have not been found to be genotoxic.

» Stevioside is not a carcinogen or cancer promoter in well-conducted rodent
chronic bioassays.

« It is well recognized that with the exception of having different numbers and
types of sugar moieties, steviol glycosides as a class share the same structural
backbone, steviol. As such, all steviol glycosides are expected to follow the same
metabolic pathway that has been demonstrated for both rebaudioside A and
stevioside. Therefore, results of toxicology studies on either stevioside or
rebaudioside A are applicable to assessing the safety of all steviol glycosides.

In addition, the use of the ADI established by JECFA that was determined from
studies employing stevioside as the main component can be used as the ADI for
this highly purified mixture of steviol glycosides.

Given the anticipated dietary patterns and the use concentrations expected in various

5
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foods, JECFA has calculated a widely recognized estimate of daily intake (EDI). Based
on a conservative assumption of 100% substitution of steviol glycosides for all sugars,
JECFA calculated an EDI of 5 mg/kg bw/day steviol. However, JECFA recognized that
these replacement estimates were highly conservative and that the calculated intake of
steviol glycosides (as steviol) would more likely be 20 - 30% of these values or 1.0 - 1.5
mg/kg bw/day on a steviol basis. Renwick (2008) also concluded that if only
rebaudioside A were used as a total sugar replacement, the levels would be below the
JECFA ADI of 0 — 4 mg steviol equivalents/kg bw/day (equivalent to 12 mg Reb A/kg
bw/day on a dry weight basis).

Determination of the safety and GRAS status of this high purity steviol glycoside
preparation described above for direct addition to food under its intended conditions of
use was made through deliberation of an Expert Panel consisting of Stanley M. Tarka, Jr.,
Ph.D. and Michael Carakostas, DVM, Ph.D., who reviewed a dossier prepared by
ToxStrategies as well as other information available to them. These individuals are
qualified by scientific training and experience to evaluate the safety of food and food
ingredients. They individually and collectively critically evaluated published and
unpublished data and information pertinent to the safety of this steviol glycoside
preparation, and unanimously concluded that the intended use of this steviol glycoside
preparation, produced consistent with cGMP and meeting appropriate specifications, as a
table top sweetener and general purpose non-nutritive sweetener in food as delineated
above is “generally recognized as safe” (“GRAS”) based on scientific procedures.

E. Availability of Information

The data and information that serve as the basis of this GRAS determination, as well
any information that has become available since the GRAS determination, will be
sent to the FDA upon request, or are available for the FDA’s review and copying at
reasonable times from ToxStrategies, Inc., Naperville, IL.
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2.0 Description of Substance

A. Identity

High purity steviol glycosides are derived from leaves of the Stevia rebaudiana Bertoni
plant. The composition of the high-purity (>95%) steviol glycoside preparation that is
the subject of this GRAS evaluation primarily contains rebaudioside A and stevioside
(>80%) with the remainder being other steviol glycosides and meets JECFA’s
specifications. The scientific literature refers to steviol glycosides as stevia, stevioside,
steviol glycosides, and stevia glycoside. Steviol glycosides is the name JECFA
established for the family of glycosides derived from the stevia plant. JECFA (WHO,
2000) has provided the following description of steviol glycosides.

Stevioside is a glycoside of the diterpene derivative steviol (ent-13-hydroxykaur-
16-en-19-oic acid). Steviol glycosides are natural constituents of the plant Stevia
rebaudiana Bertoni, belonging to the Compositae family. The leaves of S.
rebaudiana Bertoni contain eight different steviol glycosides. Other main
constituents are rebaudioside A (tetraglucosylated steviol), rebaudioside C, and
dulcosideA. S. rebaudiana is native to South America and has been used to
sweeten beverages and food for several centuries. The plant has also been
distributed to Southeast Asia. Stevioside has a sweetening potency 250-300 times
that of sucrose and is stable to heat. In a 62-year-old sample from a herbarium,
the intense sweetness of S. rebaudiana was conserved, indicating the stability of
stevioside to drying, preservation, and storage (Soejarto et al., 1982; Hanson and
De Oliveira, 1993, as cited in WHO, 2000).

JECFA (FAO, 2007) has identified the numerous sweetener components of stevia and
provided a list of the glycosides and their chemical structures. Currently nine steviol
glycosides are recognized by JECFA as part of its established specification. These
include stevioside, rebaudioside A, rebaudioside B, rebaudioside C, rebaudioside D,
rebaudioside F, dulcoside A, rubusoside, and steviolbioside. Structural information can
found below in Section 2.D. It should be noted again that the two major components of
this high purity steviol glycoside preparation are Reb A and stevioside.

B. Common Name

High purity steviol glycosides. Steviose SG100 is the common commercial name
employed by Almendra Ltd.

C. Common/Chemical Names of Major Components with Chemical
Abstracts Service (CAS) Registry Numbers

Rebaudioside A or 13-[(2-O-p-D-glucopyranosyl-3-O-p-Dglucopyranosyl-
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B-D- glucopyranosyl) oxy] kaur-16-en-18-oic acid, B-D- glucopyranosyl ester); CAS No.
58543-16-1

Stevioside or 13-[2-O-B-D-glucopyranosyl--Dglucopyranosyl)oxy] kaur-16-en-18-oic
acid, f-D-glucopyranosyl ester; CAS No. 57817-89-7

D. Molecular Weight and Empirical and Structural Formulas
Rebaudioside A

Molecular formula: C44H70023

Molecular weight: 967.03

Figure 1. Chemical Structure of Rebaudioside A

HO-

Stevioside
Molecular formula: C3;gHgoO15

Molecular weight: 804.88
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Figure 2. Chemical Structure of Stevioside

JECFA (FAO, 2007a) also published the structures for steviol (the aglycone) and its
glycosides and they can be found in Figure 3 below.

Figure 3. Chemical Structures of Steviol Glycosides

Compound name  CAS Neo. Rl R2
1 Steviol 471-80-7 H H
2 Steviolbioside 41093-60-1 H BGle-4-Gle(2—1}
3 Stevioside 37817-89.7 AGle BGle-#-Glc(2—1)
4 Rebaudioside A 58543-16-1 AGic ﬁ?}l{;_ AGic(2—1)
BGic{3-1)
5 Rebandioside B 38543-17-2 H 'B—liG«ic— FGle(2—1}
BGlc(3>1)
6 Rebaudioside C 63550-99-2 AGlc BGle-a-Rha{2-»1}
(dulcoside B) f
BGie3-»1)
7 Rebaundioside D 63279.13.0 BGle-£-Gic(2—-1) ﬁ.‘lec— BGlc(2—1)
BGle(3->1)
8 Rebaundioside E 63279-14-1 BGle-#Gle(2—1) BGle- Gle(2-1)
9 Rebaudioside F 438043.89.7  AGIc ,8—1(;12— BXyi(2->1)
BGle(3-1)
10 Rubusoside 63849-39.4 AGlc AGlc
11 dulcoside A 64432-06-0 BGlc BGlc-a-Rbha(2-»>1)

*Rubusoside CAS No. is incorrect in the JECFA table above and should be 64849-39-4.
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E. Production Process

The high purity steviol glycoside (>95%) is prepared in a two-step process. All raw
materials and processing aids used in the manufacture of this steviol glycoside
preparation are suitable food-grade materials and are used in accordance with applicable
U.S. federal regulations as described in Table 1.

Table 1. Raw Materials and Processing Aids Used in the Manufacturing of Steviol
Glycoside Preparation-Steviose SG100

Material Use Regulatory Status
Stevia rebaudiana leaves Reaction -
substrate
Water Solvent -
Calcium carbonate Processing aid | 21 CFR §184.1191 (U.S. FDA, 2013)
Ethanol Processing aid 21 CFR §184.1293 & 21 CFR
§172.340 (U.S. FDA, 2013)
Ferric chloride Processing aid | 21 CFR §184.1297, (U.S. FDA, 2013)
Adsorption and ion-exchange | Processing aid | 21 CFR §173.25 (U.S. FDA, 2013)
resins (strong acidic and strong
basic resins)

CFR, Code of Federal Regulations; U.S FDA, United States Food and Drug Administration

The process is as follows: dry Stevia rebaudiana (Bertoni) leaves are extracted in hot
water with continuous agitation. Nonsoluble material is removed via a flocculation
process by adding ferric chloride and/or lime followed by filtration through a filter press.
The aqueous extract is then passed through an adsorption resin and subsequently eluted
with ethanol. The ethanol is then partially removed by membrane filtration and
concentration. The stevia extract powder is then obtained by spray drying.

This first primary stevia powder extract contains 40 - 60% Reb A and more than 90%
total steviol glycosides.

This powder extract is employed as the starting material for production of the high purity
steviol glycoside (>95%) preparation. The extract is dissolved in food-grade ethanol and
heated. The ethanol used in the purification process meets Ph. Eur, BP, JP, and USP
chemical specifications (see Appendix A). The solution is then cooled to allow for
crystallization. The crystals are then removed from the solution by centrifugation or
other appropriate filtration processes. The crystals are then washed with food-grade
ethanol and separated by centrifugation. The solid material dried in vacuum oven to
obtain the final high purity steviol glycoside product. The resultant product is analyzed
for compliance with Almendra specifications which meet or exceed JECFA specifications
for steviol glycosides.
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Figure 4. Flow diagram of the manufacturing process for high purity steviol
glycoside

Almendra (Thailand) Lid. Production Process

F. Product Specifications

Food grade specifications for steviol glycosides have been finalized by JECFA at the 68™
meeting (FAO, 2007b) and require not less that 95% of the total of the seven named
steviol glycosides, on a dried weight basis. Recently, JECFA has expanded the number
of specific glycosides to include Reb D and Reb F (FAO, 2010).

Steviol glycoside preparations are described by JECFA (JECFA, 2010) as white to
yellow powders that are freely soluble in water and ethanol. The powders can be
odorless or have a slight characteristic odor. Water solutions are 200 to 300 times
sweeter than sucrose (FAO, 2007a). The pH ofa 1 in 100 solution should be between 4.5
and 7.0. Total ash should not be more than 1% and loss on drying at 105°C for 2 hours
should not be more than 6%. Residual ethanol levels should not exceed 5000 ppm.
Arsenic and lead levels should not exceed 1 ppm.

Almendra has adopted the following product specifications that meet or exceed JECFA
recommendations.
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Table 2. Almendra specifications for high purity steviol glycosides

Specification/Analytical Parameter Specification
Appearance Form Powder
Appearance Color White to light yellow
Total Glycoside, (HPLC area, % min) 99.5
Rebaudioside A, (HPLC area, % min) 70 - 83
Stevioside, (HPLC area, % min) 10-20
Residual Ethanol (ppm, max) 5000
Water Content (%, max) 3
pH 4.5-7.0
Total Ash (%, max) 0.1
Arsenic (ppm, max) 0.02
Lead (ppm, max) 0.1
Mercury (ppm, max) 0.01
Cadmium (ppm, max) 0.01
Microbiological Purity
Total Plate Count (cfu/g, max) 1,000
Yeast (cfu/g, max) 100
Mold (cfu/g, max) 100
Heat Resistant Mold (in 50g) Negative
Salmonella spp. (in 25g) Negative
Staphylococcus aureus (in 10g) Negative
Alicyclobacillus acidoterrestris (in 50g) Negative
Listeria (in 1g) Negative
Coliform / E.coli (in 1g) <10
Total Coliforms (in 25g) Negative
Fecal Coliforms (in 25g) Negative

Table 3. Composition of five production batches of high purity steviol glycosides

Lot Number 21012013 30012013 02012013 13112012 14112012
Appearance Form Powder Powder Powder Powder Powder
Appearance Color White White White White White

Total Glycoside,
(HPLC area, % min) 99.64 99.83 99.6 99.79 99.78
Rebaudioside A,
(HPLC area, % min) 73.98 74.95 72.75 74.80 74.71
Stevioside,
(HPLC area, % min) 16.16 15.76 18.68 15.88 16.05
Residual Ethanol
(ppm, max) 95.0 219.0 310.0 282.0 302.0
Residual Methanol *
(ppm, max) Not Detected Not Detected | Not Detected | Not Detected | Not Detected
Water Content
(%, max) 1.70 2.71 1.22 0.82 1.05
pH 6.4 5.7 5.9 5.8 6.0
12
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Total Ash (%, max) 0.080 0.081 0.080 0.089 0.087
Arsenic (ppm, max) Not Detected Not Detected | Not Detected | Not Detected | Not Detected
Lead (ppm, max) 0.01 0.01 0.01 0.01 0.01
Mercury (ppm, max) 0.01 0.01 0.01 0.01 0.01
Cadmium (ppm, max) Not Detected Not Detected | Not Detected | Not Detected | Not Detected
Microbiological Purity
Total Plate Count
(cfu/g, max) <10 <10 <10 <10 <10
Yeast (cfu/g, max) <10 <10 <10 <10 <10
Mold (cfu/g, max) <10 <10 <10 <10 <10
Heat Resistant Mold
(in 50g) Negative Negative Negative Negative Negative
Salmonella spp.
(in 25g) Negative Negative Negative Negative Negative
Staphylococcus aureus
(in 10g) Negative Negative Negative Negative Negative
Alicyclobacillus
acidoterrestris (in 50g) Negative Negative Negative Negative Negative
Listeria (in 1g) Negative Negative Negative Negative Negative
Coliform / E.coli
(in 1g) <10 <10 <10 <10 <10
Total Coliforms
(in 25g) Negative Negative Negative Negative Negative
Fecal Coliforms
(in 25g) Negative Negative Negative Negative Negative

* Methanol not employed in manufacturing process.

Certificates of Analysis, including the methods of analysis for heavy metals and
pesticides for the five representative, non-consecutive lots of high purity steviol

glycosides shown above are provided in Appendix B.

G.  Stability Data for Steviol Glycosides

The stability of steviol glycosides (including rebaudioside A) has been addressed in

Almendra’s GRAS Notification No. 461 for rebaudioside A and is summarized here. The
stability of the most common steviol glycosides, rebaudioside A and stevioside, has been

well studied by companies such as Cargill (GRN 253) and Merisant (GRN 252).
Stevioside has also been reported to be stable over the pH range 3 - 9 and can be heated

at 100°C for 1 hour, but at pH levels greater than 9 under these conditions it rapidly

decomposes (Kinghorn and Soejarto, 1985). These investigators also speculated that at
pH 10 steviolbioside would be the major decomposition product produced from
stevioside by alkaline hydrolysis. Chang and Cook (1983) investigated the stability of
pure stevioside and rebaudioside A in carbonated phosphoric and citric acidified
beverages. Some degradation of each sweetening component was noted after 2 months of
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storage at 37°C. However, no significant change at room temperature or below following
5 months of storage of stevioside and 3 months of storage of rebaudioside A was noted.
Exposure to 1 week of sunlight did not affect stevioside stability but resulted in
approximately 20% loss of rebaudioside A. Heating at 60°C for 6 days resulted in 0 - 6%
loss of rebaudioside A.

As noted above, Merisant (GRN 252, 2008) conducted stability testing on rebaudioside A
(1) as a powder, (2) as a pure sweetener in solution, and (3) on both cola-type and citrus
carbonated beverages. No degradation was detected when the powder was stored at
105°C for 96 hours. It was concluded that the powder was stable when stored for 26
weeks at 40+2°C with relative humidity of 75%.

Cargill (GRN 253, 2008; Prakash et al., 2008) conducted extensive stability testing on
rebaudioside A as a powder under various storage conditions and under a range of pH
and temperatures. Cargill also investigated rebaudioside A stability in several
representative food matrices at room temperature and elevated temperatures. Stability
profiles were created for tabletop sweetener applications, mock beverages including cola,
root beer and lemon-lime, thermally processed beverages, yogurt, and white cake. The
results of stability testing revealed some degradation products that had not been detected
in bulk rebaudioside A. The degradation products were structurally related to the steviol
glycosides that are extracted from the leaves of Stevia rebaudiana Bertoni. All the
degradation products were found to share the same steviol aglycone backbone structure
as found in stevioside and rebaudioside A, but they differed by virtue of the glucose
moieties present. The results of stability testing revealed that rebaudioside A is stable in
various food matrices following several days or weeks of storage. The extent and rate of
degradation is dependent on pH, temperature, and time. When placed in beverages,
rebaudioside A is more stable in the pH range 4 to 6 and at temperatures from 5°C to
25°C (Cargill, GRN 253, 2008). In photostability studies of the dry powder and mock
beverages to ascertain rebaudioside A behavior under defined conditions of fluorescent
and near UV light exposure, rebaudioside A was found to be photostable under the
defined conditions of analysis (Clos et al., 2008).

GRN No. 461 also cited Sunwin and WILD Flavors’ (GRN 304, 2010) investigation of
the stability of purified steviol glycosides with rebaudioside A and stevioside as the
principal components using a 0.04% solution of 80% Reb A in acidic solutions between
pH 2.81 and 4.18. The solutions were stored at 32°C for 4 weeks, and the Reb A content
was determined at 1, 2 and 4 weeks. Reb A 80% was found to be very stable at pH 3.17
and above. AtpH 2.81, after 4 weeks of storage under accelerated conditions only a 7%
loss of Reb A was noted. Sunwin and WILD Flavors also studied the stability of Reb A
80% in simulated beverages using 0.1 % citric acid (pH 3.2). The solutions were
pasteurized and stored for 8 weeks at 4° and 32°C, and little difference in sweetness
perception was found under these conditions.

The stability data in the scientific literature for stevioside, JECFA’s reviews/reports, and
the stability testing of rebaudioside A as presented in numerous GRNs by Cargill,
Merisant and many other submitters support the stability of Almendra’s steviol
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glycosides preparation (Steviose SG 100) and provide appropriate stability in foods under
the proposed conditions of use which are identical to its many other GRAS Notifications
for similar steviol glycoside preparations.

3.0 Historical Consumption and Current Regulated Uses

A, Regulatory History and Uses of Stevia-Derived Sweeteners

Stevia-derived sweeteners have long been permitted as food additives in South America
and in several countries in Asia, including China, Japan, and Korea. In addition to the
FDA raising no objections to 27 GRAS notices submitted since May 2008 for both
highly-purified steviol glycosides and glucosylated steviol glycosides (Table 4), steviol
glycosides meeting JECFA specifications have now received food usage approvals in
Mexico, Australia, New Zealand, Switzerland, France, Peru, Uruguay, Colombia,
Senegal, Russia, Malaysia, Turkey, Taiwan, Thailand, Israel, Canada and Hong Kong
(EFSA, 2010; Nutralngredients, 2010; Health Canada, 2012, as cited in Almendra GRN No.
461) as well as Indonesia, India and the Ukraine.

The Joint FAO/WHO Expert Committee on Food Additives (JECFA) reviewed the safety
of steviol glycosides at several meetings (2000, 2005, 2006, 2007, and 2009, as cited in
GRN No. 461). In 2006, JECFA set a temporary Acceptable Daily Intake (ADI) value
for steviol glycosides (expressed as steviol equivalents) of 0 — 2 mg/kg bw/day based on
a 2-year rat study (Toyoda et al., 1997). Newer studies presented at a subsequent JECFA
meeting demonstrated that ingestion of steviol glycosides daily in hypotensive or diabetic
subjects for 4 or 16 weeks, respectively, resulted in no adverse effects at doses of
approximately 4 mg (steviol equivalents)/kg bw per day. Based on this, JECFA deleted
the previous additional 2X safety factor (going to a 100X safety factor from 200X) and
established a permanent Acceptable Daily Intake (ADI) for steviol glycosides (expressed
as steviol equivalents) of 0 — 4 mg/kg bw/day (JECFA, 2008, as cited in GRN No. 461).
Likewise, the Food Standards Australia New Zealand (FSANZ, 2008) also established an
ADI for steviol glycosides of 4 mg/kg bw/day (expressed as steviol) based on the same 2-
year carcinogenicity study NOEL used by JECFA.

Prior to the JECFA evaluation, the European Commission’s Scientific Committee for
Food evaluated stevioside as a sweetener, but concluded that there were too many
uncertainties in the toxicology literature to appropriately determine safety (Carakostas et
al., 2008). Following the 2008 JECFA assessment, the European Food Safety Authority
(EFSA) re-evaluated the safety of steviol glycosides. In 2010, the EFSA Panel on Food
Additives and Nutrient Sources Added to Food issued an opinion concluding that steviol
glycosides are neither carcinogenic, genotoxic or associated with any reproductive or
developmental toxicity. Like JECFA and FSANZ before them, the EFSA Panel
considered the 2-year carcinogenicity study published by Toyoda et al. (1997) to be the
pivotal study, and established an ADI for steviol glycosides, expressed as steviol
equivalents, of 4 mg/kg bw/day based on application of a 100-fold uncertainty factor to
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the NOAEL for stevioside of 967 mg/kg bw/day (corresponding to approximately 388 mg
steviol equivalents/kg bw/day).
To date, and as noted above, the FDA has issued “no questions” letters in response to 27
Generally Recognizable As Safe (GRAS) Notifications (GRNs) on steviol glycoside
sweeteners, with four other GRAS Notifications pending. Merisant and Cargill were the
first to submit GRNs on purified Reb A to the FDA (Merisant, GRN 252, 2008; Cargill,
GRN 253, 2008), and none of the subsequent GRNs on these products have been rejected
or withdrawn. The most recent GRN submitted to FDA for a steviol glycoside
preparation was submitted by Almendra on February 7, 2013, and received a “no
questions” response letter on August 14, 2013 from FDA (Almendra, 2013). In addition
to containing extensive reviews of the safety information, the early GRNs included expert
panel reports that reviewed and discussed in detail the metabolism, toxicology, and
human health and safety data for stevioside and Reb A. Based on these GRAS
notifications, FDA currently has no questions regarding the use of steviol glycosides
individually and in mixtures as general-purpose sweeteners at the use-levels indicated in
these notifications. The sweeteners notified to FDA thus far generally meet or exceed
JECFA specifications.

Table 4. FDA GRAS Notice Inventory for Stevia-Derived Sweeteners

GRAS
Notification No. Substance FDA Status

473 Purified steviol glycosides with rebaudioside X | Pending
as the principal component

467 Rebaudioside A purified from the leaves of Pending
Stevia rebaudiana (Bertoni) Bertoni

461 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

456 Rebaudioside D purified from the leaves of Pending
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside D)

452 Enzyme-modified steviol glycosides Pending

448 Enzyme-modified steviol glycoside FDA has no questions

418 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

395 Steviol glycosides with rebaudioside A and FDA has no questions
stevioside as the principal components

393 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

389 Steviol glycosides with stevioside as the FDA has no questions

principal component
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388 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

380 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

375 Enzyme-modified steviol glycosides FDA has no questions

369 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

367 Purified steviol glycosides with rebaudioside A | FDA has no questions
and stevioside as the principal components

365 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

354 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni
(rebaudioside A)

349 Purified steviol glycosides with rebaudioside A | FDA has no questions
and stevioside as the principal components

348 Stevioside purified from the leaves of Stevia FDA has no questions
rebaudiana (Bertoni) Bertoni (stevioside)

337 Enzyme-modified steviol glycosides preparation | FDA has no questions
(EMSGP)

329 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

323 Purified steviol glycosides with rebaudioside A | FDA has no questions
and stevioside as the principal components

318 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

304 Purified steviol glycosides with rebaudioside A | FDA has no questions
and stevioside as the principal components

303 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

287 Purified steviol glycosides with rebaudioside A | FDA has no questions
and stevioside as the principal components

282 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

278 Rebaudioside A purified from the leaves of FDA has no questions
Stevia rebaudiana (Bertoni) Bertoni

275 Purified steviol glycosides with rebaudioside A | FDA has no questions
as the principal component

253 Rebaudioside A purified from Stevia rebaudiana | FDA has no questions
(Bertoni) Bertoni

252 Rebaudioside A purified from Stevia rebaudiana | FDA has no questions

(Bertoni) Bertoni
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4.0 Intended Use and Estimated Intake (EDI)

Similar to Almendra’s rebaudioside A sweetener that was the subject of GRN No. 461,
Almendra’s high purity (>95%) steviol glycoside preparation with rebaudioside A and
stevioside as the principal components is intended to be used as a table top sweetener and
as a general purpose non-nutritive sweetener as defined in 21 CFR 170.3(0)(19) for use in
various foods other than infant formulas and meat and poultry products. Intended use
levels will vary by food category, but the actual levels are self-limiting due to
organoleptic factors. The actual amounts of the steviol glycoside to be added to foods
will not exceed the amounts reasonably required to meet its intended technical effect in
foods.

Since the information/data contained in Almendra’s GRN No. 461 for both food uses and
estimated daily intake (Sections IV.B and IV.C) are directly relevant to this GRAS
Notification for high purity steviol glycosides, they are being cited here by reference and
an abbreviated summary presented below.

The estimated daily intake for steviol glycosides and rebaudioside A has been reported in
a variety of publications and has been provided to FDA in multiple GRAS notifications.
JECFA (WHO, 2006), FSANZ (2008), Merisant (GRN 252, 2008), and Cargill (GRN
253, 2008) also reviewed and provided various estimates of possible daily intake of
steviol glycosides. Cargill considered that with a few minor exceptions, rebaudioside A
uses and use levels would be comparable to those of aspartame uses in the US. Using
post-market surveillance consumption data and published data for consumption of
aspartame and other high intensity sweeteners (Renwick, 2008), Cargill performed a side-
by-side consumption analysis for rebaudioside A versus aspartame. The following tables
present these analyses.
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Table 5. Food Uses of Steviol Glycosides Reported to JECFA with Calculated
Steviol Equivalents

Desserts(

Cold confectionery 500 250 83
Pickles 1000 500 167
Sweel com 200 100 33
Biscuits 300 150 50
Beverages 500 250 83
Yogurt 500 250 83
Sauces 1000 500 167
Delicacies 1000 500 167
Bread 160 80 27

# WHO, 2006, reproduced from GRN No. 461.

® Calculated assuming twice the sweetness intensity for rebaudioside A and three-fold difference in
molecular weight between rebaudioside A and steviol.

JECFA previously evaluated information on exposure to steviol glycosides as submitted
by Japan and China. Additional information was available from a report on Stevia
rebaudiana Bertoni plants and leaves that were prepared for the European Commission
by the Scientific Committee on Food. JECFA used the GEMS/Food database to prepare
international estimates of exposure to steviol glycosides (as steviol). JECFA assumed
that steviol glycosides would replace all dietary sugars at the lowest reported relative
sweetness ratio for steviol glycosides and sucrose, which is 200:1. The intakes ranged
from 1.3 mg/kg bw/day with the African diet to 3.5 mg/kg bw/day with the European
diet. Additionally, JECFA also estimated the per capita exposure derived from
disappearance (poundage) data supplied by Japan and China. The Committee evaluated
exposures to steviol glycosides by assuming full replacement of all dietary sugars in the
diets for Japan and the US and they are presented in Table 6. JECFA stated that the
estimates were highly conservative and likely overestimated true dietary intakes which
would more likely approximate 1.0 - 1.5 mg/kg bw/day on a steviol basis.

Table 6. Estimates of Dietary Exposure to Steviol Glycosides (as Steviol) Assuming
Full 100% Replacement of Sugar

GEMS/Food (Intemational)® 13-35 (for a 60 kg person)

Japan, Per Capita 0.04
Japan, Replacement Estimate® 3
US, Repiacement Estimate® 5

*Reproduéé::l‘ t;ro.m GRN No. 461. 1F'yp'ik:aily ;uciu replageméli-t is; in.re:;lity: ;lplgro;(imate‘l); 30% of dice_tary sugars.
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FSANZ (2008) estimated steviol glycoside dietary intake for adult consumers in New
Zealand, assuming a full sugar replacement scenario, which resulted in estimated
exposures of 0.3 - 1.0 mg/kg bw/day for the mean and 90th percentile consumer, or 0.5 -
1.5 mg/kg bw/day for rebaudioside A when making both the molecular weight and
sweetness equivalency calculations. FSANZ examined consumption in other age groups
and concluded that there were no safety concerns for children of any age. Merisant also
calculated a dietary estimate for Reb A of 2.0 mg/kg bw/day for the average consumer
and 4.7 mg/kg bw/day for a 90th percentile consumer. In another review conducted on
behalf of Cargill and included in their GRAS notification, the intake of rebaudioside A
when used as a complete sugar replacement was estimated at 1.3 - 3.4 mg/kg bw/day
when calculated as Reb A (Renwick, 2008) (See Table 7 below).

Table 7. Summary of Estimated Daily Intake Assessments for Rebaudioside A from
JECFA, FSANZ, Merisant, and Cargill

. EDI
A8 REBAUDIOSIDE
As StevioL* A* TOTAL DAILY INTAKE®
SCENARIOS (NG/KG BWOAY} | (Maika swibaY) {MGIOAY)
JECFA
100% Reb A
| replacement of sugers 5.0 15 450
20-30% Reb A
replacement of sugars 10-15 1.5-2.3 90 - 140
FSANZ
100% Reb A
replacerment of supars 03-10 05-15 30-90
MERISANT
20-47 120 - 282
CARGILL
1.3-34° 78 - 204

* Pyblished values for mixed steviol glycosides consumption listed in this column were used for the
calculation of Reb A consumpiion values appearing in next two colimns.

b Egtimates for Reb A consumption wese calcutatod from JECFA and FSANZ estimates as steviol by
multiphying by 3 10 covect for the molecuiar waight of Reb A compared to steviol and by subsequently
dividing by 2 because of the increased inherent swastnass of Relb A compared 1o the mived steviol

glycosides,
¢ Total dadly intake figures wers caiculated for a 60 kg aduit.
¢ Published values are shown for comparison purposes.

*Reproduced from GRN 395,
As stated in Almendra GRN No. 461, these different assessments suggest that total daily

consumption of rebaudioside A for specified food categories and as a general purpose
sweetener 1s unlikely to exceed 5 mg/kg bw/day (i.e., 1.65 mg steviol equivalents/kg
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bw/day), for a total daily dietary exposure of up to 300 mg rebaudioside A for an adult
weighing 60 kg. EFSA also calculated the daily intake of steviol glycosides (EFSA,
2010) following the JEFCA guidelines. EFSA (2010) considers that the results from
toxicology studies on either stevioside or rebaudioside A are applicable for use in
assessing the safety of steviol glycosides as both rebaudioside A and stevioside are
metabolized and excreted by similar pathways, with steviol being the common metabolite
for each.

It should be noted that in 2011, EFSA revised its dietary exposure assessment of steviol
glycosides. For high consumers, revised European exposure estimates to steviol
glycosides remain above the established acceptable daily intake (ADI) of 4 mg/kg bw
(steviol equivalent). For European children (aged 1-14), revised intake estimates ranged
from 1.7 to 16.3 mg/kg bw/day; and for adults, the range was from 5.6 to 6.8 mg/kg
bw/day (EFSA, 2011). However, EFSA used a very different intake assessment model in
concluding that high consuming children (aged 1-14) and adults could have an intake
above the JECFA ADI of 4 mg/kg bw/day. However, the intake assessment procedure
used by EFSA is not widely accepted globally because it is considered excessively
conservative.

Based on the extensive history of dietary intake assessments by numerous international
governments and agencies and the intake assessments contained in over 30 GRAS
Notifications to the U.S. FDA, the total daily consumption of steviol glycosides and Reb
A for the defined food uses as a general purpose sweetener is expected to be much lower
than the acceptable daily intake values established by numerous international regulatory
bodies and government agencies.

5.0 Safety

A. Introduction

Almendra’s high purity steviol glycoside mixture (> 95%) contains stevioside and
rebaudioside A (Reb A) as its major component(s). Because Almendra’s high purity
steviol glycoside product is a mixture of steviol glycosides, and since the major steviol
glycosides within the mixture are closely related in structure, are poorly absorbed, and
are processed via the same metabolic pathway (progressive deglycosylation by gut
microflora to the aglycone molecule, steviol), these compounds are understood to have
very similar toxicology profiles. For this reason, regulatory agencies [e.g., the Joint
FAO/WHO Expert Committee on Food Additives (JECFA) and the European Food
Safety Authority (EFSA)] have considered toxicology studies conducted on either
stevioside or Reb A to be applicable to the safety assessments of steviol glycosides as a
larger class of compounds. Therefore, the information summarized in the present safety
assessment includes critical information from relevant studies of all high purity steviol
glycosides available in the literature (i.e., notably stevioside, Reb A, Reb D, and high
purity mixtures).
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The safety of high purity steviol glycosides has been extensively reviewed and discussed
in the literature and by international regulatory agencies for over a decade. Toxicological
issues were reported in earlier animal studies of stevia leaf extracts and crude steviol
glycoside mixtures, including adverse reproductive, renal, and cardiovascular effects
(reviewed in Abdel-Rahman et al., 2011). These studies were of limited value in the
context of safety evaluation since the composition of the extracts and/or mixtures were
cither of low purity or not reported. More recent studies that focused on purified
preparations of stevioside and Reb A showed that purified steviol glycosides do not elicit
these adverse effects (reviewed in Carakostas et al., 2008, 2012).

Similarly, there had been some concern over the genotoxic potential of steviol glycoside
ingestion based on the fact that the ultimate steviol glycoside hydrolysis product, steviol,
elicited positive responses in select in vitro assays. The studies at the core of this issue
have been extensively explored in comprehensive literature reviews (Brusick, 2008;
Urban et al., 2013). Based on an extensive Weight-of-Evidence evaluation of the
genotoxicity database for steviol glycosides and steviol, these reviews found that
ingestion of steviol glycosides does not pose a risk of genotoxicity in humans, a
conclusion shared by a number of food regulation authorities (e.g., JECFA, EFSA,
FSANZ).

The JECFA has reviewed the safety of steviol glycosides at several meetings (2000,
2005, 2006, 2007, and 2009). In 2006, JECFA set a temporary Acceptable Daily Intake
(ADI) value for steviol glycosides (expressed as steviol equivalents) of 0 — 2 mg/kg
bw/day based on a 2-year rat study (Toyoda et al., 1997). The JECFA Committee noted
that there was some evidence suggesting steviol glycosides might exert pharmacological
effects in hypotensive or diabetic (type 2) subjects. Newer studies presented at a
subsequent JECFA meeting demonstrated that ingestion of steviol glycosides daily in
hypotensive or diabetic subjects for 4 or 16 weeks, respectively, resulted in no adverse
effects at doses of approximately 4 mg (steviol equivalents)/kg bw per day. Based on
this, the JECFA Committee deleted the additional 2X safety factor (going to a 100X
safety factor from 200X) and established a permanent Acceptable Daily Intake (ADI) for
steviol glycosides (expressed as steviol equivalents) of 0 — 4 mg/kg bw/day (JECFA,
2008). Likewise, the Food Standards Australia New Zealand (FSANZ, 2008) also
established an ADI for steviol glycosides of 4 mg/kg bw/day (expressed as steviol) based
on the same 2-year carcinogenicity study NOEL used by JECFA.

Prior to JECFA’s evaluation, the European Commission’s Scientific Committee for Food
evaluated stevioside as a sweetener, but concluded that there were too many uncertainties
in the toxicology literature to appropriately determine safety (Carakostas et al., 2008).
Following the 2008 JECFA assessment, the European Food Safety Authority (EFSA) re-
evaluated the safety of steviol glycosides. In 2010, the EFSA Panel on Food Additives
and Nutrient Sources Added to Food issued an opinion concluding that steviol glycosides
are not carcinogenic, genotoxic or associated with any reproductive or developmental
toxicity. Like JECFA and FSANZ before them, the EFSA Panel considered the 2-year
study published by Toyoda et al. (1997) to be the pivotal study, and established an ADI
for steviol glycosides, expressed as steviol equivalents, of 4 mg/kg bw/day based on
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application of a 100-fold uncertainty factor to the NOAEL for stevioside of 967 mg/kg
bw/day (corresponding to approximately 388 mg steviol equivalents/kg bw/day).

To date, the FDA has issued letters of “no question” in response to 27 Generally
Recognizable As Safe (GRAS) Notifications (GRNSs) on steviol glycoside sweeteners,
with four other GRAS Notifications pending. Merisant and Cargill were the first to
submit GRNs on purified Reb A to the FDA (Merisant, GRN 252, 2008; Cargill, GRN
253, 2008), and subsequent GRNs on these steviol glycosides have all been accepted for
filing and have been issued Letters of No Objection relative to their proposed use by the
FDA. The most recent GRN submitted to FDA for a defined steviol glycoside preparation
was submitted by Almendra on February 7, 2013, and received a “no questions” response
letter on August 14, 2013 from FDA (Almendra, 2013). In addition to containing
extensive reviews of the safety information, the early GRNs included expert panel reports
that review and discuss in detail the metabolism, toxicology, and human health and safety
data for stevioside and Reb A. Based on these GRAS notifications, FDA currently
permits the use of steviol glycosides individually and in mixtures as general-purpose
sweeteners at the use-levels indicated in the notifications. The steviol glycoside
preparations notified to FDA thus far all meet JECFA specifications.

B. Safety Data

Studies of the toxicology, metabolism, and pharmacokinetics of steviol glycosides in
animals and humans have been extensively reviewed and summarized in several FDA
GRAS Notification dossiers, by multiple international regulatory agencies (JECFA, 2000,
2005, 2006, 2007, 2009; FSANZ, 2008; EFSA, 2010), and in literature reviews
(Carakostas et al., 2008, 2012). Since the first GRAS Reports for steviol glycoside
products as food additives were submitted to the FDA in 2008, there have been a number
of toxicology studies designed and conducted in accordance with current regulatory
guidelines on purified (> 95%) steviol glycoside compounds. A summary of the most
relevant studies on steviol glycoside metabolism and pharmacokinetics, subchronic
toxicity, reproductive and developmental toxicity, mutagenicity and genotoxicity, chronic
toxicity, and clinical studies is presented below.

1. Metabolism and Pharmacokinetic Studies (ADME)

In vitro and in vivo studies demonstrate that stevioside, Reb A, and Reb D are poorly
absorbed upon ingestion, and are unaffected by digestive enzymes and acidic juices of the
upper gastrointestinal tract in rats and/or pigs (Nakayama et al., 1986; Koyama et al.,
2003; Geuns, 2003; Roberts and Renwick, 2008; Nikiforov et al., 2013). These studies
show that the structure of steviol glycosides is generally maintained until entry into the
large intestine. These relatively large, hydrophilic compounds are then metabolized in
the colon to steviol by bacterial glucosidases, which sequentially remove the glucose
moieties from steviol glycosides until only the aglycone remains (Renwick and Tarka,
2008; Nikiforov et al., 2013). The steviol molecule cannot be further catabolized, but is
absorbed into the portal vein and transported to the liver where it is conjugated with
glucuronic acid and glucuronidated. In rats, steviol glucuronide is returned to the
gastrointestinal tract via the bile duct where it is metabolized to steviol by bacterial
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glucuronidases and excreted in the feces, though there is some enterohepatic re-
circulation of steviol in rats.

While steviol glycoside metabolism has been shown to be the same in humans and rats,
there are clear species differences in metabolite excretion. For example, Wheeler et al.
(2008) investigated the metabolism and pharmacokinetics of stevioside and Reb A in
human volunteers. No free steviol was detected in the blood after subjects received either
a single oral dose of 5 mg/kg Reb A or 4.2 mg/kg stevioside (equivalent to approximately
1.6 mg/kg of steviol equivalents for both treatment groups), and steviol glucuronide was
determined to be the main metabolite in plasma, with a half-life of approximately 14
hours. Steviol epoxide, a transient intermediate and possible mutagen, was not detected
in human plasma. As previously observed in rats, steviol was absorbed into the
enterohepatic circulation in the volunteers whereupon it was glucuronidated. Unlike the
rat studies, which reported the fecal excretion to be the primary route of elimination,
steviol glucuronide was the main metabolite found in the urine regardless of the steviol
glycoside administered to the subjects, accounting for approximately 60% of the dose.
This difference is attributed to a well-known species difference in the molecular weight
threshold of biliary elimination (reviewed in Carakostas et al., 2008). However, Wheeler
et al. (2008) reported steviol to be the main metabolite detected in human feces in both
treatment groups, though this only accounted for a small portion of the administered
dose. These results demonstrated that stevioside and Reb A undergo the same metabolic
pathways in humans.

As with rats, in vitro studies have shown that digestive enzymes of the upper
gastrointestinal system are unable to breakdown steviol glycosides; rather, the B-
glycosidic bonds of steviol glycosides are not hydrolyzed until acted upon by the
microflora of the lower intestine in humans, where steviol is the ultimate metabolite prior
to intestinal absorption (Renwick and Tarka, 2008). Additional in vitro studies have
reported that steviol is 200- to 300-times more permeable to cell membranes than
stevioside or Reb A (Geuns et al., 2003), underscoring the importance of the location of
steviol glycoside catabolism within the gastrointestinal tract, and explaining why steviol
uptake is confined to the enterohepatic circulation.

Since stevioside and Reb A demonstrate similar pharmacokinetics in the rat, and also are
metabolized and excreted by similar pathways in humans, regulatory authorities consider
the results of toxicological studies on either stevioside or Reb A applicable for the safety
assessment of steviol glycosides in general (JECFA, 2006, 2009; FSANZ, 2008; EFSA,
2010). These observations form the basis for the current approach of normalizing steviol
glycoside exposures to steviol equivalents, which represents the amount of steviol present
in a specific amount of a steviol glycoside. For example, based on the portion of
molecular weight comprised by the steviol moiety (mw = 318.5 g/mol), stevioside (mw =
804.4 g/mol) quantities are multiplied by 0.4, and Reb A (mw = 966.4 g/mol) quantities
by 0.33 (reviewed by Carakostas et al., 2012). As such, the current Acceptable Daily
Intake (ADI) steviol glycosides established by JECFA, FSANZ, and EFSA is 0-4 mg
steviol equivalents/kg bw/day (equivalent to 12 mg/kg bw/day Reb A on a dry weight
basis).
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At the time that this safety evaluation was completed, there had been no additional
studies on steviol glycoside metabolism and pharmacokinetics in animals or humans
published since the most recent regulatory reviews on the safety of this class of
sweeteners (JECFA, 2010; FSANZ, 2008; EFSA, 2010; Almendra, 2013), or since the
most recent published reviews (Carakostas et al., 2008, 2012).

2. Acute toxicity

Acute oral toxicity studies with steviol glycosides demonstrated no acute toxicity in
either rats, mice or hamsters. Stevioside (96% purity) was not associated with any
adverse effects following gavage administration at dose levels of up to 15 g/kg body
weight in mice, rats, and hamsters (Toskulkao et al., 1997). Similarly, stevioside,
rebaudioside A, or rebaudioside B administered as a single gavage dose of 2 g/kg body
weight to male Swiss-Webster mice resulted in no toxic effects (Medon et al., 1982). In
addition, oral administration of steviol, the common steviol glycoside metabolite, at a
dose of 15 g/kg body weight to rats and mice was not associated with any adverse effects,
while the same dosing in hamsters resulted in LD50 values of 5.2 and 6.1 g/kg body
weight in males and females, respectively (Toskulkao et al., 1997).

No additional studies on steviol glycoside acute toxicity in animals have been published
since the most recent regulatory reviews on the safety of this class of sweeteners
(FSANZ, 2008; JECFA, 2010; EFSA, 2010; FDA GRN 418, 2012), or since the most
recent published reviews (Carakostas et al., 2008, 2012). A 2012 FDA GRAS notification
(Mini Star Intl. GRN418, 2012) included four unpublished acute toxicology studies
conducted by Eurofins/Product Safety Laboratories (EPSL) that reported no acute oral
toxicity (0.233 — 5 g/kg) or acute dermal toxicity (2 g/kg) in rats, and no primary skin
irritation (0.5 g) or primary eye irritation (0.04 g) in rabbits upon oral, dermal, or ocular
exposure to rebaudioside A (98% purity) (EPSL, 2011a,b,c,d). These results are
supportive of the published findings that steviol glycosides are not acutely toxic in
laboratory animals.

3. Subacute Toxicity

One subacute animal assay was conducted as a bridging toxicity study to investigate
whether previous toxicity studies on rebaudioside A would be appropriate to support the
safety evaluation of rebaudioside D. In a study conducted in accordance with US FDA
testing guidelines, Nikiforov et al., (2013) administered 0, 500, 1000, or 2000 mg/kg/day
rebaudioside D (purity = 93.5%, with the remaining 6.5% comprised mostly of other
steviol glycosides), or 2000 mg/kg/day rebaudioside A (purity = 98.9%), to five groups
of 20 Crl:CD(SD) rats (10 male, 10 female) respectively, for 28 consecutive days. The
target dose levels had been determined by the authors’ previous 90-day dietary toxicity
study on rebaudioside A (Nikiforov and Eapen, 2008) (see below). The mean calculated
consumption rates for males and females in each test group were 506 and 495, 1027 and
1012, 2042 and 2016, and 2043 and 1965 mg/kg/day, respectively. The authors reported
no test article-related clinical observations, changes in terminal body weights, organ
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weights, or food consumption, or significant differences in hematological, serum
chemistry or urinalysis endpoints between control and treatment groups. Additionally, no
test article-related effects were observed during the functional observational battery and
motor activity endpoints. Though females in all Reb D dose groups had significantly
lower ambulatory activity, this was considered due to quicker habituation and not
treatment related; no differences in ambulation were observed in the highest dose Reb D
and Reb A treatment group females, and no differences were reported in any of the
treatment group males relative to control group males. The authors concluded that this
study is appropriate as a bridging study for Reb D, and verifies the safety of Reb D for
human consumption (Nikiforov et al., 2013).

4. Subchronic Toxicity

Three primary studies that have formed the basis of conclusions on toxicity associated
with subchronic administration of steviol glycosides. In two recent studies, both Curry
and Roberts (2008) and Nikiforov and Eapen (2008) administered Reb A in diet to rats
over a 90-day period. The primary finding in these subchronic studies was reduced body
weight in rats given very high doses of steviol glycosides; no deaths, clinical signs of
toxicity, changes in clinical chemistry and hematology parameters, or pathological
findings related to treatment were reported. The reduced body weights were observed in
female rodents treated with 25,000 and 50,000 mg Reb A/kg diet (Curry and Roberts,
2008), and reduced body weights and body weight gains in male rats administered 36,000
mg Reb A/kg diet/day (Nikiforov and Eapen, 2008). Curry and Roberts (2008) noted a
concomitant reduction in feed intake in their study, and the investigators of both studies
regarded the reduced body weight as the result of high concentration of a non-nutritive
substance in the diet.

Reduced palatability and decreased caloric density of the diet at such high levels of Reb
A or stevioside, leading to a decrease in total calorie consumption, are most likely
responsible for the observed decreases in body weight and/or body weight gain in these
studies (Carakostas et al., 2008, 2012; EFSA, 2010). Therefore, the body weight
reduction observed in these studies is not considered an adverse effect of Reb A, and the
highest doses in each study (>4,000 mg/kg bw/day and 2,000 mg/kg bw/day,
respectively) have been identified as study NOAELSs (Curry and Roberts, 2008; Nikiforov
and Eapen, 2008; JECFA, 2009; EFSA, 2010).

In an older study, Aze et al. (1991) reported the results of a study in which stevioside
(95.6% purity) was administered to rats in five dietary concentrations ranging from 155 —
2,500 mg/kg bw/day over a 90-day period. Terminal body weight reductions were
reported at the two highest doses. The authors reported slight but statistically significant
increases in blood urea nitrogen (BUN), lactate dehydrogenase (LDH) and single cell
necrosis in the liver in all male treatment groups. For the female treatment groups,
statistically significant increases in absolute and relative liver weights (three highest dose
groups), increases in relative brain and spleen weights (highest dose group), and in
absolute and relative kidney weights (two highest dose groups) were reported but were
not associated with any histopathological changes. In the absence of clear dose-response
relationships, relatively low severity, and limitations to one sex, these observations were
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considered by the study authors not to be attributable to the stevioside treatment, resulting
in a NOAEL of 2,500-mg/kg bw/day.

Overall, the results of these studies indicate that high purity steviol glycosides are not
toxic when ingested in subchronic studies in laboratory animals. This conclusion is
further supported by an unpublished subchronic toxicology dog study presented and
described in an early FDA GRAS notification for steviol glycoside products (Merisant,
GRN 252, 2008). In this study conducted by WIL Research Laboratories, LLC, beagle
dogs were fed Reb A (97.5% purity) at dosage levels up to 2000 mg/kg bw/day over a 6-
month period (Eapen, 2008). No adverse effects were observed during the study, nor
were there significant changes in clinical or pathological endpoints at time of necropsy.
Based on these results, the study authors concluded that Reb A does not elicit systemic
toxicity in beagle dogs fed a diet containing Reb A at exposures up to 2000 mg/kg
bw/day for six months.

5. Reproductive and Developmental Toxicity

Historically, stevia leaf extracts were used by the Paraguayan Guarani Indian women to
control contraception (Kinghorn, 2002), and laboratory studies reported that stevia
extracts reduced fertility in female rats and mice (Mazzei-Planas and Kuc, 1968; Nunes
and Pereira, 1988; Oliveira-Filho et al., 1989; Melis, 1999). In another earlier chronic
exposure study, stevia extract demonstrated a potential for adverse effects on the male
reproductive system (Yamada et al., 1985). Prior to 2008, these reports indicated to some
food safety officials that stevia extracts posed a potential reproductive hazard (FDA,
2007; SCF 1999), although others concluded that the total body of evidence demonstrated
that steviol glycosides were not a reproductive hazard to humans (JECFA, 2000, 2006).

To address this concern, Curry et al. (2008) designed and conducted a two-generation
reproduction safety study in rats using current internationally accepted guidelines. In this
study, Wistar rats were administered high-purity Reb A (97% purity) at concentrations up
to 25,000 mg/kg in their diet (corresponding to 2048-2273 mg/kg bw/day). No adverse
reproductive effects were observed in either FO or F1 generations (e.g., no adverse effect
on mating performance, fertility, gestation length, or estrus cycles in females, or sperm
motility, concentration, or morphology in males). Furthermore, no adverse effects were
reported in the offspring of F1 and F2 generations exposed to Reb A, and the study
NOAEL was considered to be the highest study dose level tested. These results
corroborate the lack of adverse reproductive and developmental effects reported in
previous published studies of lesser purity steviol glycoside mixtures (Mori et al., 1981;
Yodyingyuad and Bunyawong, 1991; Usami et al., 1995).

High doses of steviol, the aglycone metabolite of steviol glycosides, have been reported
to induce maternal and developmental toxicity in hamsters (Wasuntarawat et al., 1998).
However, such studies are considered to have little relevance to the safety of steviol
glycosides preparations since steviol is not systemically available in humans, as it is
rapidly absorbed into the portal system, conjugated with glucuronic acid, and rapidly
excreted in the urine.
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Based on these studies, JECFA, EFSA, and FSANZ have concluded that high purity
steviol glycosides complying with JECFA specifications administered orally are unlikely
to have adverse reproductive and developmental effects. This conclusion is further
supported by three unpublished reproductive and developmental toxicology animal
studies. The first two studies were rat assays presented and described in an early FDA
GRAS notification for steviol glycoside products (Merisant, GRN 252, 2008). Again,
these studies were conducted by WIL Research Laboratories, LLC, in which rats were
administered Reb A (95.7% purity) either via diet or gavage, respectively. The first study
was a two-generation dietary reproduction toxicity study in which Reb A was
administered at doses of 0, 500, 1000, or 2000 mg/kg bw/day to male and female rats for
70 days prior to mating. No adverse effects were reported at any dose (Sloter, 2008a),
and a NOAEL of 22000 mg Reb A/kg bw/day was established for rats at both parental
(systemic and reproduction toxicity) and neonatal (developmental toxicity) lifestages. In
a second study, pregnant dams were administered 0, 500, 1000, or 2000 mg Reb A/kg
bw/day on gestational days 0-20 (Sloter, 2008b). No test article-related fetal
malformations or developmental variations were observed at any dosage level, resulting
in a NOAEL of 22000 mg Reb A/kg bw/day for maternal and embryo/fetal
developmental toxicity. Finally, the 2010 EFSA safety evaluation of steviol glycosides
as food additives cited an unpublished reproduction/developmental study conducted by
Charles River Laboratories. It was reported that 97% Reb A in doses up to 1400 mg/kg
bw/day had no adverse effects on developing fetuses in NZW rabbits (Charles River
Laboratories, 2008), indicating a NOAEL of >1400 mg Reb A/kg bw/day for
developmental toxicity.

6. Mutagenicity and Genotoxicity

The potential mutagenicity and genotoxicity of steviol glycosides has been an area of
intense investigation, the results of which have been rigorously reviewed by food safety
authorities (JECFA 2000, 2005, 2006, 2007, 2009; FSANZ, 2008; EFSA, 2010).
Additionally, this topic has been the subject of two comprehensive reviews (Brusick et
al., 2008; Urban et al., 2013). Overall, in vitro and in vivo studies have consistently
demonstrated that stevioside and Reb A are not mutagenic or genotoxic. Well-
documented shortcomings in the methods and data reported in the lone exception — an in
vivo study reporting DNA breakage in blood cells, spleen, liver and brain of rats
administered stevioside in drinking water for 45 days (Nunes et al., 2007) — has led to the
determination that these results are irrelevant to animal or human health and safety
(Geuns, 2007; Williams, 2007; Brusick, 2008; JECFA, 2009; EFSA, 2010). More
recently, a battery of in vitro and in vivo genotoxicity tests of Reb A (purity 95.6%),
designed according to the International Conference on Harmonization recommendations,
provided further evidence that steviol glycosides are not genotoxic (Williams and
Burdock, 2009; reviewed by JECFA, 2009; EFSA, 2010; Urban et al., 2013).

While the data for steviol glycosides has consistently demonstrated that these compounds
lack genotoxic potential, steviol genotoxicity results have been less consistently negative.
Steviol produces no positive results in traditional ir vitro and in vivo mutagenicity assays
(e.g., doses up to 8000 mg/kg bw/day in rats, mice and hamsters as reported by
Temcharoen et al., 2000). However, studies using a forward-mutation method in strain
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TM677 (Pezzuto et al., 1985) and chromosome breakage and gene mutation in
mammalian cells (Matsui et al., 1989, 1996) have reported positive results for steviol.
These in vitro models have not been linked to adverse in vivo genetic effects, and the
conditions required to elicit positive responses in these studies are not useful as predictors
of risk, and therefore are not relevant for human health and safety evaluation (Brusick,
2008).

Considering the negative genotoxicity findings for steviol glycosides in vitro and in vivo,
as well as the fact that steviol is rapidly glucuronidated and not available systemically in
humans, regulatory authorities have concluded that the genotoxicity database is sufficient
in demonstrating that steviol glycosides do not pose a risk of genotoxicity for humans
(JECFA, 2006, 2009; FSANZ, 2008; EFSA, 2010; Urban et al., 2013).

Some unpublished studies provide further support for this conclusion. A 2008 FDA
GRAS notification (Merisant, GRN 252, 2008) describes three unpublished GLP
genotoxicity studies conducted by BioReliance using high purity Reb A (99.5% purity).
In the first study, Wagner and Van Dyke (2006) reported no evidence of Reb A
mutagenicity in an in vitro bacterial reverse mutation with S. typhimurium TA9S,
TA100, TA1535 and TA1537 and E. coli WP2 uvrA. Similarly, Clarke (2006) reported
no genotoxic potential for Reb A in in vitro gene mutation mouse lymphoma
L5178Y/TK+/- assays. And finally, Krsmanovic and Huston (2006) reported negative
results for Reb A in an in vivo mouse micronucleus assay in bone marrow. All three
studies yielded negative results, and are therefore supportive of the general conclusions
on genotoxicity safety.

7. Chronic Toxicity/Carcinogenicity

Three chronic ingestion studies have been evaluated by food safety authorities in their
evaluation of the potential long-term toxicity and carcinogenicity of steviol glycosides.
The Toyoda et al. (1997) study is considered the key long-term toxicity and
carcinogenicity study by JECFA and other food safety authorities. In this study,
stevioside (95.6% purity) was administered to F344 rats for two years at dictary levels of
969 and 1997 mg/kg bw/day for males, and 1120 and 2387 mg/kg bw/day for females
(i.e., 2.5% and 5% diet, respectively). Significantly reduced final survival times among
males in the high-dose group was attributed to spontaneous large granular lymphocyte
leukemia resulting in more rats being sacrificed or dying during the last few weeks of the
study. This is a common cancer among senescent F344 rats, and though the incidence for
this leukemia increased in a dose-response manner, it was not statistically significant or
outside the normal range for age and sex-matched rats. Therefore, neither the leukemia
nor the lower final survival in high-dose males was considered treatment-related. The
authors concluded stevioside, administered in the diet at a 5% concentration for up to 104
weeks, was not carcinogenic in male or female F344 rats. As with the high-dose
treatment animals in the subchronic toxicity studies, Toyoda et al. (1997) reported both
reduced bodyweight gain and terminal bodyweights in the high-dose group males and
females, which they considered treatment-related. As noted in the Subchronic Toxicity
section above, this effect is considered the result of reduced caloric density of the diet and
taste aversion (Carakostas et al., 2012).
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The study investigators considered the NOAEL for stevioside to be 970 mg/kg/day in
males (2.5% dictary exposure) based on the observations in the high dose groups of
reduced mean body weights in both sexes and reduced terminal survival rates. Since
these high-dose endpoints are a function of reduced palatability and not treatment-related,
classifying them as adverse effects was a conservative decision. The impact of this
decision is significant, as this study has been used by JECFA as the critical study for
setting the ADI. The NOAEL from this study has served as the basis for the permanent
JECFA ADI of 0 — 4 steviol equivalents/kg/day (JECFA, 2009; ADI calculation reviewed
in Carakostas ¢t al., 2008).

Two other chronic bioassays have been reported in the literature and reviewed by
regulatory authorities. Yamada et al. (1985) conducted a two-year study in which F344
rats were administered 50, 150, or 550 mg/kg bw/day Stevia extract comprised of > 90%
stevioside and Reb A (74.54% and 16.27%, respectively). No treatment-related evidence
for carcinogenicity was reported at any dose, though the authors reported some non-
neoplastic changes in treated male rats (e.g., decreased spermatogenesis, interstitial cell
proliferation in the testes, medullary cell proliferation in the adrenal glands, pulmonary
inflammation, renal changes, and increased hematopoiesis in the spleen). However, a
review of these responses indicates they lacked statistical significance or dose-
dependence, or were common observations in senescent rats (EFSA, 2010). A
subsequent two-year rat bioassay, Xili et al. (1992) administered stevioside (85% purity)
in the diets of male Wistar rats (128.5, 367.6, and 748.6 mg/kg bw/day) and female
(146.3,416.2, and 838.9 mg kg bw/day). No treatment-related effects were reported for
hematology or clinical chemistry parameters at any level, and incidences of non-
neoplastic and neoplastic lesions were unrelated to the level of the stevioside in the diet.

Tumor promotion studies further support the conclusion that steviol glycosides are non-
carcinogenic, demonstrating that neither stevioside, Reb A, nor steviol promote tumors
initiated by genotoxic agents in vitro (Okamoto et al., 1983; Konoshima and Takasaki,
2002) or in vivo (Kawamori et al., 1995; Hagiwara et al., 1984; Ito et al., 1984) models.

It should be noted that concern has been expressed regarding the classification of steviol
glycosides as non-carcinogenic over the fact that chronic toxicity testing of steviol
glycosides has not been conducted in multiple species. This issue was addressed in the
2010 EFSA safety evaluation, which reviewed the relevant studies and concluded that
there was no need to conduct additional carcinogenicity tests in another animal species
(EFSA, 2010). A number of observations have been made that address this issue, and
preclude the necessity to conduct additional chronic toxicology studies of steviol
glycosides in another species (e.g., mouse). First, metabolism studies conducted in rats
and humans demonstrate a common phase I and phase II metabolic mechanism,
illustrating that the rat model is sufficiently similar to the human. Second,
pharmacokinetics studies in humans show that levels of steviol glycosides and steviol
measured in plasma and urine are so low as to indicate that systemic exposure to these
compounds is negligible. Third, a plethora of in vitro and in vivo mutagenicity and
genotoxicity assays have consistently demonstrated negative results for steviol
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glycosides. Fourth, steviol glycosides are not tumor promoting agents in various
experimental models. And finally, negative carcinogenicity data were consistently
observed in three studies in multiple strains of rat.

8. Clinical Studies

In addition to the human metabolic and pharmacokinetics studies summarized in Section
1 above, additional human studies have been conducted to evaluate the safety and
tolerability of steviol glycosides. Maki et al. (2008a) reported that daily ingestion of
1000 mg of Reb A (mean dose of 10.2 mg Reb A/kg bw/day, or 3.4 mg steviol
equivalents/kg bw/day) over a 16-week period did not have an effect on glucose
homeostasis or blood pressure in individuals with type-2 diabetes mellitus. In another
study, the repeated ingestion of 1,000 mg Reb A/day (mean dose of 14.1 mg Reb A/kg
bw/day, or 4.6 mg steviol equivalents/kg bw/day) for 4 weeks did not significantly alter
blood pressure measurements in individuals with normal or low systolic blood pressure
(Maki et al., 2008b). EFSA noted that the high dose used in each of these studies
corresponded to 16.6 mg/kg bw/day of Reb A for an average 60 kg individual (or
approximately 5.5 mg steviol equivalents/kg bw/day). Earlier, Maki et al. (2007) had
reported in a meeting abstract that a single dose of 1000 mg of Reb A (mean dose of 12.7
mg Reb A/kg bw/day, or 4.2 mg steviol equivalents/kg bw/day) did not affect glucose
homeostasis or blood pressure in healthy subjects or those with type-2 diabetes.

The results of the Maki et al. studies are supported by observations made in previous
clinical studies (Jeppesen et al., 2006; Ferri et al., 2006; Cavalcante da Silva et al., 2006;
Barriocanal et al., 2008), though these earlier studies used extracts of stevia that were
either of insufficient or unknown purity. A more recent study published by Anton et al.
(2010) compared the impact of pre-meal ingestion of stevia with that of aspartame or
sucrose on food intake, satiety, and postprandial glucose and insulin levels in healthy lean
and obese individuals between the ages of 18-50. Though hunger and satiety levels did
not differ by treatment, stevia significantly lowered post-meal glucose levels compared to
sucrose preloads, and post-meal insulin levels compared to both aspartame and sucrose
preloads. However, the study was limited by the fact that the authors did not report the
composition, purity, or relevant dose metric for the stevia product administered to the
volunteers, and it was not clear if the endpoints under investigation were in fact adverse.
For these reasons, the results of this study are not likely to impact the current regulatory
position regarding the safety of steviol glycoside in humans.

In summary, human clinical studies have demonstrated that steviol glycosides are well

tolerated in humans and have not been associated with adverse effects, including in
individuals with type-2 diabetes or who are hypotensive.

C.  Safety Data Summary

Comprehensive research studies have been conducted and published in support of the
evaluation of the safety of the steviol glycosides — especially stevioside and Reb A — and
the metabolite steviol, including in vitro and in vivo animal studies as well as clinical
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studies in humans. These studies have undergone extensive scrutiny in both published
literature reviews and in the safety evaluation of steviol glycosides conducted by several
regulatory authorities. Due to a shared metabolic pathway and ultimate metabolite
(steviol), studies on different individual high purity steviol glycosides (e.g., stevioside,
Reb A) are considered to be relevant to the safety profile of steviol glycosides as a class.
This is best illustrated by the steviol equivalency approach for normalizing the intake of
high purity steviol glycoside mixtures established by JECFA. The general consensus
among these experts is that high purity steviol glycosides are neither reproductive nor
developmental toxicants, are not mutagenic/genotoxic or carcinogenic toxins, and are
well tolerated and safe in humans. The 2-year carcinogenicity study in rats published by
Toyoda et al. (1997) has been identified by JECFA, FSANZ, and EFSA as the pivotal
study for the development of an ADI. The NOAEL in this study was conservatively
determined to be 967 mg stevioside/kg bw/day (approximately 388 mg steviol
equivalents/kg bw/day). Therefore, the current ADI of 0 — 4 mg steviol equivalents/kg
bw/day (equivalent to 12 mg Reb A/kg bw/day on a dry weight basis) represents a
conservative estimate of safe exposure.

6.0 Basis for the GRAS Determination

A. Introduction

The regulatory framework for determining whether a substance can be considered
generally recognized as safe (GRAS) in accordance with section 201(s) (21 U.S.C. §
321(s)) of the Federal Food, Drug, and Cosmetic Act (21 U.S.C. § 301 et. Seq.)
("the Act"), is set forth at 21 CFR 170.30, which states:

General recognition of safety may be based only on the view of experts
qualified by scientific training and experience to evaluate the safety of
substances directly or indirectly added to food. The basis of such views may
be either (1) scientific procedures or (2) in the case of a substance used in
food prior to January 1, 1958, through experience based on common use in
food. General recognition of safety requires common knowledge about the
substance throughout the scientific community knowledgeable about the
safety of substances directly or indirectly added to food.

General recognition of safety based upon scientific procedures shall require
the same quantity and quality of scientific evidence as is required to obtain
approval of a food additive regulation for the ingredient. General recognition
of safety through scientific procedures shall ordinarily be based upon
published studies, which may be corroborated by unpublished studies and
other data and information.

These criteria are applied in the analysis below to determine whether the use of
high purity (>95%) steviol glycosides for use as a table top sweetener and general
purpose non-nutritive sweetener for incorporation into foods other than infant formulas
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and meat and poultry products is GRAS based upon scientific procedures. All data
used in this GRAS determination are publicly available and generally known, and
therefore meet the “general recognition” standard under the FD&C Act.

B. Safety Determination

The subject of this GRAS determination is high purity (>95%) steviol glycosides for use
as a table top sweetener and general purpose non-nutritive sweetener for incorporation
into foods other than infant formulas and meat and poultry products. The publicly
available toxicity study data combined with the widely disseminated knowledge
concerning the numerous sweetener-related uses of steviol glycosides in food, a long
history of consumption of steviol glycosides, and the numerous scientific reviews by
international governmental agencies and organizations provide a sufficient basis for an
assessment of the safety of high purity steviol glycosides for the uses proposed herein.
An ADI for steviol glycosides has been established by JECFA and is based on an
extensive database of research studies that were conducted and published in support of
the safety of the steviol glycosides (i.e., of note, stevioside and Reb A and the metabolite
steviol). The database includes both in vitro and in vivo animal studies as well as clinical
studies in humans. These studies have undergone extensive scrutiny in both published
literature reviews and in the safety evaluation of steviol glycosides conducted by several
regulatory authorities. Due to a shared metabolic pathway and ultimate metabolite
(steviol), studies on different individual high purity steviol glycosides (e.g., stevioside,
Reb A) are considered to be relevant to the safety profile of steviol glycosides as a class.
This is best illustrated by the steviol equivalency approach for normalizing the intake of
high purity steviol glycoside mixtures established by JECFA. The general consensus
among experts is that high purity steviol glycosides are not reproductive/developmental,
mutagenic/genotoxic or carcinogenic toxins, and are well tolerated in humans. The 2-
year carcinogenicity study in rats published by Toyoda et al. (1997) has been identified
by JECFA, FSANZ, and EFSA as the pivotal study for the development of an ADI. The
NOAEL in this study was conservatively determined to be 967 mg stevioside/kg bw/day
(approximately 388 mg steviol equivalents/kg bw/day). Therefore, the current ADI of 0
— 4 mg steviol equivalents/kg bw/day (equivalent to 12 mg Reb A/kg bw/day on a dry
weight basis) represents a conservative estimate of safe exposure and is accepted by
regulatory bodies around the world.

C.  General Recognition of the Safety of High Purity Steviol Glycosides

The intended use of these high purity steviol glycosides has been determined to be safe
through scientific procedures as set forth in 21 CFR§170.3(b), thus satisfying the so-
called “technical” element of the GRAS determination.

The steviol glycoside preparation that is the subject of this notification is produced using
a multi-step process, beginning with the hot-water extraction of S. rebaudiana leaves,
followed by initial purification and concentration steps to produce the steviol glycoside
concentrate. This production process is consistent with the methodologies for the general
manufacture of steviol glycosides as described by JECFA. Physical and chemical
specifications, identical to those established by JECFA for steviol glycosides were
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established for this steviol glycoside preparation. This preparation is obtained from a
natural source (S. rebaudiana leaves), and the potential presence of microbial
contaminants was limited by establishing rigorous microbiological specification
parameters. Batch samples of this steviol glycoside preparation are routinely tested to
verify compliance with the established chemical and microbiological parameters.
Additionally, since this steviol glycoside preparation is obtained from a plant source that
may be subjected to various pesticides during cultivation, the final ingredient also was
subjected to a multi-residue pesticide screen. Results of the analysis showed the absence
of any pesticide residues in this steviol glycoside preparation. Relative to stability in
foods and beverages, there are sufficient published data supporting the conclusion that
steviol glycosides are thermally and hydrolytically stable for use in foods and acidic
beverages under normal processing and storage conditions.

Almendra intends to market this steviol glycoside preparation (commercially known as
Steviose SG 100) as a sweetening agent for use as a general purpose sweetener which
will consist of not less than 95% steviol glycosides with rebaudioside A (65-75%) and
stevioside (15-25%) representing more than 90% of the finished product and the
remainder comprising the following related steviol glycosides, in any combination and
ratio: rebaudioside B, rebaudioside C, rebaudioside D, rebaudioside F, dulcoside A,
steviolbioside, and rubusoside. Steviol glycosides (steviol conjugated with glucose,
xylose, and/or rhamnose) are natural constituents of the S. rebaudiana plant. Based on its
intended uses as a general purpose sweetening agent, this steviol glycoside preparation
will be added to a variety of food products, excluding infant formulas and meat and
poultry products, consistent with the current uses of other related high-intensity
sweeteners that are already in the market (e.g., aspartame).

Intakes of the steviol glycoside preparation have been estimated based on the extensive
history of dietary intake assessments by numerous international governments and
agencies and the intake assessments contained in over 30 GRAS Notifications to the U.S.
FDA. 1t is anticipated that the total daily consumption of steviol glycosides from this
steviol glycoside preparation for the defined food uses as a general purpose sweetener is
expected to be much lower than the acceptable daily intake values established by
numerous international regulatory bodies and government agencies.

Steviol glycosides are naturally occurring constituents of the stevia plant, S. rebaudiana
(Bertoni). As a result of their characteristically sweet taste, extracts of the stevia plant
have a long history of human consumption. The safety of steviol glycosides has been the
subject of numerous assessments and recently multiple jurisdictions including the U.S.,
EU, Australia and New Zealand, and Canada have along with a host of other countries
concluded that preparations containing at least 95% steviol glycosides are safe when used
in accordance with cGMP. Based on the similar metabolic pathway for all steviol
glycosides in rats and humans, an ADI of 0 to 4 mg/kg body weight, as steviol
equivalents, was established by EFSA, FSANZ, Health Canada, and JECFA on the basis
of a NOAEL of 970 mg/kg body weight/day (383 mg/kg body weight/day, as steviol)
from a 2-year study in rats (Toyoda ef al., 1997) and a safety factor of 100, to account for
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intra- and inter-species differences. Therefore it was determined that JECFA’s ADI for
steviol glycosides also would extend to this steviol glycoside preparation.

Also, because this safety evaluation was based on generally available and widely
accepted data and information, it also satisfies the so-called “common knowledge”
element of a GRAS determination.

Determination of the safety and GRAS status of the high purity steviol glycosides
that are the subject of this notification has been made through the deliberations of an
Expert Panel convened by Almendra and comprised of Stanley M. Tarka, Jr., Ph.D.
and Michael Carakostas, DVM, Ph.D. These individuals are qualified by scientific
training and experience to evaluate the safety of substances intended to be added to
foods. They have critically reviewed and evaluated the publicly available
information summarized in this document and have individually and collectively
concluded that high purity steviol glycosides identified commercially as Steviose SG
100, produced consistent with Good Manufacturing Practice and meeting the
specifications described herein, is safe under its intended conditions of use. The
Panel further unanimously concludes that these uses of (high purity steviol
glycosides are GRAS based on scientific procedures, and that other experts qualified
to assess the safety of dietary supplements would concur with these conclusions. The
Panel’s GRAS opinion is included as Exhibit 1 to this document.

It is also Almendra’s opinion that other qualified scientists reviewing the same publicly
available toxicological and safety information would reach the same conclusion.
Therefore, Almendra has concluded that this steviol glycoside preparation is GRAS under
the intended conditions of use on the basis of scientific procedures; and therefore, it is
excluded from the definition of a food additive and may be marketed and sold for its
intended purpose in the U.S. without the promulgation of a food additive regulation under
Title 21 of the CFR.

Almendra Ltd. is not aware of any information that would be inconsistent with a finding
that the proposed use of high purity steviol glycosides as a table top sweetener and
general purpose non-nutritive sweetener meeting appropriate specifications and used
according to Good Manufacturing Practice, is GRAS. Recent reviews of the scientific
literature revealed no potential adverse health concerns.
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Appendix A. Specifications/Certifications for Merck Ethanol

' \MIERCK

Specification

http//certificates.merck.de

Date of print:
21.09.2010

1.00986.0000 Ethanol absolute suitable for use as
excipient EMPROVE® exp Ph
Eur,BP,JP,USP

Spec. Values
Assay
m/m =992 %o
\'A% 299.5 K4
Tdantitv (TRY ronfarme
Appearance conforms
Clarity of solution conforms
Colour of solution conforms
Acidity or alkalinity < 30 ppm
Density
d 20 °C/20 °C 0.790 -0.793
d 15,56 °C/15,56 °C "0.7962
d 15°C/15°C 0.794 -0.797
Absorbance
at 240 nm " 0.40
between 250nm and 260nm " 0.30
between 270nm and 340nm "0.10
The absorption curve is smooth .
Volatile impurities (GC)
Acetaldehyde and Acetal " 10 ppm
Benzene "2 ppm
Methanol " 100 ppm
Total of other impurities " 300 ppm
disregard limit "9 ppm
residue on evaporation "25 mg/l

Merck KGaA, Frankfurter Stralle 250, 64293 Darmstadt (Germany): +49 6151 72-0
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Specification

1.00986.0000 Ethanol absolute suitable for use as
excipient EMPROVE® exp Ph
Eur,BP,JP,USP

Other residual solvents (Ph Eur/USP/ICH) excluded by production
process.

Residues of metal catalysts or metal reagents acc.to
EMEA/CHMP/SWP/4446/2000 are not likely to be present.

Dr. Michael
Savelsberg

responsible laboratory manager quality control

This document has been produced electronically and is valid without a signature
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Aflatoxin - Certificate

100986 Ethanol absolute suitable for use as

excipient EMPROVE® exp Ph
Eur,BP,JP,USP

The German Regulation on Aflatoxins
(Aflatoxinverbotsverordnung), as of July 19th, 2000, addresses the
manufacturer of drugs and not the manufacturer or supplier of raw
materials used for drug production. In his production process the
manufacturer of drugs must not use materials with aflatoxin
contents higher than certain limits set by the above-mentioned
regulation.
Merck KGaA, as a supplier of raw materials, has neither influence
on the storage conditions outside the Merck premises nor on
further production conditions and can, therefore, not guarantee the
absence of aflatoxins.
Analytical tests regarding the determination of aflatoxins are not
carried out routinely, unless specifically mentioned below.
This is to certify that the above-mentioned product is manufactured
using raw material of biological origin.
To the best of our knowledge and based on information on the manufacturing
procedures, the presence of mould and contamination with aflatoxins is
unlikely.
Dr. Michael
Zeiger
Compliance
Certification
OC-QA Quality Assurance Chemicals

This document has been produced electronically and is valid without a

signature.

Date: 08.01.2010

47

000057

MERCK



MERCK

Allergen - Certificate

100986 Ethanol absolute suitable for use as excipient
EMPROVE® exp Ph Eur,BP,JP,USP

List of Allergens

Cow's milk protein Lactose

Chicken Chicken's egg
Beef Pork

Fish Shellfish / Mollusc
Crustaceans Maize

Rye Gluten

Soy protein Soy oil

Nuts Nut oil

Peanuts Peanut oil
Sesame Sesame oil
Legumes/pulses Lupine

Cinnamon Vanillin

Coriander Celery
Umbelliferae Cocoa

Mustard Glutamate

Azo dyes Tartrazine (E102)
Benzoic Acid (E210) Parabenes (E211-E219)
Latex

Because of the used raw materials and/or the manufacturing procedure we do not
expect the listed allergens in the final product.

The following materials are used as raw material but are not present in the final
product: Yeast, Wheat

We point out that Merck KGaA does not perform any testing on allergens in the
above-mentioned product.

Based on information from our raw material supplier the sulphite content (E220-
E227) is below 10 ppm.

Dr. Michael Zeiger

Compliance

Certification

OC-QA Quality Assurance Chemicals

This document has been produced electronically and is valid without a
signature.
Date: 08.01.2010
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' IMERCK

TSE/BSE-Certificate

100986 Ethanol absolute suitable for use as
excipient EMPROVE® exp Ph
Eur,BP,JP,USP

The note for guidance EMEA/410/01 Rev. 2 of the EC considers the
requirements of raw materials used for human and veterinary medicinal
products. The document introduces risk assessment into the regulatory
compliance process for products derived from TSE/BSE-relevant
animal species.

We certify that this product is manufactured without the use of raw
materials of animal or human origin.

Ethanol is of vegetable origin, produced by fermentation.

During processing the product does not come in contact with animal
material.

Therefore, the product does not fall under the scope of the above-
mentioned guideline and is not concerned by the TSE/BSE issue.

Dr. Kerstin

Reider

Compliance

Certification

OC-QA Quality Assurance Chemicals

This document has been produced electronically and is valid without a
signature.

Date: 25.03.2010

MERCK
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GMO - Certificate

100986 Ethanol absolute suitable for use as
excipient EMPROVE® exp Ph
Eur,BP,JP,USP

The European Regulations (EC) 1829/2003 and (EC) 1830/2003
concern the labelling and traceability of genetically modified
organisms (GMO) and of food and feed produced from GM
organisms.

We hereby declare that the above-mentioned item is neither produced
from nor consists of genetically modified organisms. Hence, to the
best of our knowledge, there is no objective reason to suspect a risk
associated with GMO in the product.

Dr. Michael

Zeiger

Compliance

Certification

OC-QA Quality Assurance Chemicals

This document has been produced electronically and is valid without a
signature.

Date: 08.01.2010
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RABBI T. HOD-HOCHWALD a"a “1UNS-TY L0 AN

Expert for Kosher Foods & Ingredients o%a "M pm nrad nnnm
Bad Kisvingen, Germany FYIROA PPAPDYD TIND
son of: RABBI ABRAHAM HOCHWALD e Y THMOET DTAN 2 e
Landesrabbiner von Nondrhein ¢ S P PDN NYIEY 30
Frunder of the Kashruth Organisation Prher Super®® TWIZAN DO IO

Relgivon: TelFax: (+321-3-281.12.32 Teraek: TelFax: (19723-3922.63.71 Germany: Tel (491725316371
Address: Grétrystr, 7. B-2018 Antwerp, Belgium Fomail: kesherdpandorabe /7 hodkosher@vodatone de

Ref 7607 b

22009 - D@D D20 3

D8 n3/0p

STRMNT MO ATV NIND PR 20 NPT U3 NI uean

Ethanol absolute suitable for use as excipient EMPROVE® exp Ph 100986
Ear BPJP,USP
DTIEI-N7 OUINN D B DIND 81 OWR D70 X VE W oTsnenet-a BN man e wmrnn

CITTUIRAYE MO g
nURT a0 07 O AN Mt w3 e - HBD vean wamn 1ovey

I DD AT Y IIVHED TV a9
UTER T30 37 BT DWING 20 NI a1

(b) (6)

Kosher Certificate

{ hereby certity that | inspected the ingredients and the production and packing process of:

160986 Fthanot absolute suitable for use as excipient EVIPROVE® exp Ph Eur BPJP,USP

produced by MERCK KGaA in Darmstadt (Germany) and | found that it does ot contain, nor come in
contact with any nonkosher substances in the course of production and packing .

It is therefore KOSHER -parve for the all year except for the Passover days.

In witness thereol | sign today 347122009

R®®
S0 t
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Appendix B. Certificates of Analysis
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CERTIFICATE OF ANALYSIS

Product Name: Steviose SG 100

Batch Number: W]

Amount: -

Manufactunng Date: January 21, 2013

Expiry Date: Jamuary 20, 2015

COANo: -

Date : August 01, 2013

ANALYTICAL RESULTS

Analytical Parameters Method Specification Result
Appearance Form Visual Powder Powder
Appearance Color Visual ‘White White
Total Glycoside (HPLC Area%) Jeck (2010) 99.50 99.64
Rebaudsoside A (HPLC Area %) Jecfa (2010) 70 - 83 7398
Stevioside HPLC Ares %) Jecta (2010) 16-20 16.16
Residual Solvent (ppm) EPA Method S021A < 5000 95
Water Content (%) Karl Fischer <3.0 1.70

(b) (6)

Ms. Pota Chutasot
QA Manager
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CERTIFICATE OF ANALYSIS

Product Name: Steviose 5G 100

Batch Number: (b) (6)

Amount: -

Manufacturing Date: Janwary 30, 2013

Expiry Date: Janmary 29, 2013

COANo: -

Date : Angust 01, 2013

ANALYTICAL RESULTS

Analytical Parameters Method Specification Result
Appearance Form Visual Powder Powder
Appearance Color Visual White White
Total Glycoside (HPLC Area %) Jecfa (2010) 9.50 9960
Rebaudioside A (HPLC Area %) Jecfa (2010) 70-83 7495
Stevioside HPLC Area %) Jecfa (2010) 10- 20 1576
Residual Solvent (ppm) EPA Method 50214 < 5000 219
Water Content (%) Karl Fischer =30 27

(b) (6)

Ms. Pnita Chutasmit
QA Manager
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CERTIFICATE OF ANALYSIS

Product Name: Steviose SG 100

Batch Number: (b) (6)

Amount: -

Manufacturing Date: Jamuary 02, 2013

Expiry Date: Jamuary 01, 2015

COANo: -

Date : August 01, 2013

ANALYTICAL RESULTS

Analytical Parameters Method Specification Result
Appearance Form Visual Powder Powder
Appearance Color Visual White White
Total Glycoside (HPLC Area%) Jecta (2010) 99.50 99.60
Rebaudioside A (HPLC Area %) Jecfa 2010) 70- 83 7275
Stevioside HPLC Area, %) Jecta (2010) 10-20 18.68
Residual Solvent (ppm) EPA Method 50214 < 5000 310
Water Content (%) Karl Fischer <3.0 1.22

(b) (6)

Ms. Poita Chutasmit
QA Manager
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CERTIFICATE OF ANALYSIS
Product Name: Steviose SG 100
Batch Number: (b) (6)
Amount: -
Mamfacturing Date: November 11, 2012
Expiry Date: November 10, 2014
COANo : -
Date - August 01, 2013
ANALYTICAL RESULTS
Analytical Parameters Method Specification Result
Appearance Form Visual Powder Powder
Appearance Color Visual White White
Total Glycoside (HPLC Area %) Jecfa (2010) 99 50 90.79
Rebandioside A (HPLC Area %) Jecfa (2010) 70-83 74 80
Stevioside HPLC Asea %) Jecta (2010} 10-20 1588
Residual Solvent (ppm) EPA Method 5021A <3000 282
Water Content (%) Karl Fischer =30 0.82

(b) (6)

Ms. Ppita Chatasmit
QA Manager
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CERTIFICATE OF ANALYSIS

Product Name: Steviose SG 100

Batch Number: (b) (6)

Amount: -

Mannfacturing Date: November 14, 2012

Expiry Date: November 13, 2014

COANo: -

Date : August 01, 2013

ANALYTICAL RESULTS

Analytical Parameters Muethod Specification Result
Appearance Form Visual Powder Powder
Appearance Color Visual White White
Total Glycoside (HPLC Area %) Jecfa (2010) 99.50 9978
Rebaudioside A (HPLC Area %) Jecfa (2010) 70 - 83 747
Stevioside HPLC Area %) Jecta (2010} 10-20 16.05
Residual Solvent {(ppm) EPA Method 5021A < 5000 302
Water Content (%) Karl Fischer =30 1.05

(b) (6)

Ms. Pnita Chutasmit
QA Manager
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FOE- QDG

O M l C Overseas Merchandise Inspection Co., Lid, Rn RmeEata
Mo, 12~ 14 Yen Akas Sal 3 Chongnonsd, Yarnawa, Sangiok 10120 Thailand
Fol No, : «6-2. 208-4120-3 Fax Ho. © +36- 228725701 UPL . mpsifween oinicoet.onm Page 1 of &
S,
g M *
Aczrsditation No, 1656248
Report No. 1 CBL59-13827
Sample ID - 59.13827
Batch No. ; JBLEY/B4AST
Report Date | November 15, 2012
Customer © ALMENDRA {THAILAND) LTD.
71313 MOO 6§ T. MAPYANGPORN,
A, PLUANGDEAND, RAYONG 21140
Sample Description JFOOD INGREDIENT
Customer's Reference «BatcH (b) (6)
Recaived Date s QOctober 29, 2012
Sample Condition ; Sampie is containad in Foil package, sealed.
Analysis Commenced Date :October 29 2012
Analysis Completed Date  : November 13 2012
Test item Mathod Result Unit
Alicyclobacilius sp * Dasignatad by Almendra (Thailand) Lid, Not Detected i
Facal Coliform * APHA : Chapter 8 <3 (MPN)g
Listeria spp. © BAN Online {2003} ; Chapter 10 Not Detectod 25
Total Plate Count Compendium of Methad ko the <ilrest {CFUYg
Microbiological Examination of Foods
{APHA), 2001 Chapter 7.
Salmonella spp, 180 8579:2002 / Amd, 1: 2007 Not Datected 725 9
Staphylococcus aureus Comperiium of Method for the <10 {CFUYg
Microbiological Examination of Foods
{APHA), 2001 chapiar 39
Escharichia coli Compendium of Methad for the <10 {TFUYg
Misrobiclogical Examination of Foods
{APHA) 2001 chapter 8,
Coliform Compendium of Method for the <10 {CFUYg
Microbiological Examination of Foods
(APHA} 2001 chapter 8.
Yeast ACAC(2007; §97.02 <ig ({CFUg
Mold ACAC(007) 99702 <10 (CFUy
Moisture ¥ In-house method OR-215-TM based on 0.74 %
ACAL (2007) 934.01
Ash * in-house method OR-218.TM basad on 0.08 %
ACAC [2007) 923.03
pH™ ACAC (2007)943.02 541 -
Arseric {(As) * g;go;’use methoid based on AOAC(2007) Not Detected kg
.78
Lead (Pb) * ADAC{2007) 999.11 <0.008 mglkg
Wercury {(Hy) in-house method IN-056-TM based on Mot Detected miggékg
ADAC (20071 974.14
Cadmium {Ga) © AOAC{200%) 988,11 §.0047 mafkg
Mo ppsan o sofly M ady w@ion this G HRBpOTE 52 S0 i thovein Without baviey sxomes keosdedige of o terma
et conditions of the BRI General Doedivons of Bustess ax privtid 00 the ravarse side of s eantifisalo sutiest to which iy CwrtiicaieiRepen
% inauad,
N’% 2 0 1 0 g 7 B K Thwr U i feaued e Syt gared out within e suops of the gringpals Sounicsions and wit g 208 any
wiedt i ioty Bhas (2armament i - PR ) < PR B e
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Overseas Merchandise Inspection Co., Lid. s ahiadmstan

Ni, 12 - 14 Yen Akas 561 3 Chongnonsn, Yansmes, Bangkek 10120 Thailand

Ne

Tel No. | «86-3-288-91 300 Faobo, © +B82-287- 2570.1 URL Wipffewwomisagtonn  Page 2 of 8
Report No. c GBL5S-13827
ORIGINAL ~ samoer (6)
Batch No.
Test item Method Result Unit
Mathano! ¥ GOMNS (Hoadspace) Not Detested mgiKg
Ethangl * QC/MS (Haadspace) 0.0895 Se{wiw
Organochioring  Group in-house method CH-094-TM based on
Journal of ADAL international Vol 88, No.
2,2003
* 1,1-Dichloro-2,2-Bis Not Dstected mg/kg
{4-Ethyiphenyl) Ethane (Perthane) ©
» Acetochior” Not Detected mgikg
» Alachior * Not Detected mg/kg
» Aldein * Not Detecterd mglky
+ Allethrin * Not Detected mglkg
» Alpha-BHC * Not Detented mgikg
+ Azaconuzole * Not Detected maikg
+ Benflurglin * Not Detected myky
» Banoxavor * Not Detected mykg
- Beta-BHC Not Detected mgikg
* Bifanox * Not Detected mgiky
» Boscalld * Not Detegted mgikg
» Bromophos * Not Detegted mgikg
~ Bromophos-othyl * Not Detected mg’kg
- Bromopropyiate * Not Detected mykg
» Bupirimate * Nt Datected myikg
« Butachlor * Not Datected mglkg
» Captafol * Not Detected mgtkg
» Captan * Hot Detected mg/kg
» Carfentrazone-Ethyl * Kot Detected ma'kg
» Chiorbenside ™ Not Detected molkg
« Chiordane * Not Dotected kg
» Chiorfenapyr * Not Detected mgikg
« Chiotfonson * Not Datectad mglky
» Chiotoneh ° Not Detected mgikyg
= Chiorothalonit * Not Detected mg/kg
+ Chiorthat-dimethy! * Not Detected mgfky
+ Chiozolinate * Not Detacted mgikg
* Cinidone-sthyl ¥ Mot Detected mglg
+ Clomeprop * Nat Detected mafkg
« Coumafos/Coumaphos * Not Datected mglkg
» ODD* Not Detected mgfkg
* ODE* Not Detected mighg
« DOT " Not Detected mglky
* Dalta-BHC * Not Detacted mglkg
« Di-aflate * Not Detected mafkg
» Dichlofiuanid * Mot Datected mgfky
+ Dighloran * Naot Detected meyky
= Dichiormd * Mot Detested mpky
= Diclocymet * Not Detected merkg
= Dicofol * Not Detectad mglky
- Dieldrin * pot Delacted mgiky
« Dimethenamid * ot Delacted mgky
M presnn ue eatity ahould rely sipus tiz Upnd patd pe any i thacaln withen taviey axprass koowdodie ol fhe o

e iV of e DKL Sanersl Duaions of Busiress as printed an e reverse side of this oxtiinate sutjact I wakh Pas CorlficanRepon

201086 BK

i ot
Tra CodifouiiRapas? i3 baosd Dl 10 o1 BOpRGHon poratd Carmes DUt vethis Ihe st of the prindipal's inyiractons and with cun zars ang
it I eordarenity sals B Danarat Conditions. of Buslnasy adopest by COAT a5  memket of tha &

Fustactng o

59

000069



IR T e

O M ' C Overseas Merchandise Inspection Co., Lid. B Rtmsstas
B, 12 - 14 Yen Akag Sob 3 Ctangnonsn, Yososeea, Bongkol 10120 Thedand

Toi Ko, »85-2-286-4120-3 Fax No, | +80-2-287.2870-1 URL  Ittpcfwee omicnglopm Pags 30f 6

ORIBIUAL g

Batch No. < JBLSSI0B45T
Test tem Mathod Result Unit
» Dimethipin * Not Detected mg/kg
» Endosulfan Sulphate * Not Detected mgrkg
+ Endosulfan-Alphs * Not Detected mgikg
» Endosulfan-Bata © Not Detected mgikg
+ Engrin ™ Mot Detocted mykg
« Endrin aldahyde ¥ Not Detected mglkg
« Endrin ketone * Not Detected mg/ky
« Ethalflursdin® Mot Detecterd mykyg
« Etridiazole * Kot Detected mglkg
« Fengmidone * Not Detected moikg
« Figrond * Nol Detected mgiky
» Flufonacet * Not Detected mgikg
> Fluthiacet-methyl * Not Datected moiky
» Folpet ™ Not Detected moikg
» Fthalkle * Not Dgtected maiky
* Meptachior * Not Detecled mgikg
» Heptachlor epoxide * Nat Detected mgikg
» Hexachiorohenzene * Not Detectod mgikg
+ isoxaflutole * Not Deteclad moikg
» Lindane {gamma-BHC) * Not Detected mgtky
» Mefenpyr-diethy! * Not Detected rgikg
» Methoxychior * Not Detected mgikg
« Myciobutani * Not Delected mig/kg
» Nitrapyrin * Not Detected moikg
+ Norflurazon * Not Detected mgikg
= Oxabetrinil * Not Detected mgiky
+ Pentoxazone * Not Detected mgikg
* Pyridaben * Not Detected mglig
« Pyridatyd ™ Not Detected kg
- Pyrfenox * Not Detected mg/kg
» Quintozene Nat Detected mgkg
» Tecnazone " Net Detected mg/kg
» Tetradifon * Not Detecied kg
» Thiazopyr* Nat Detecied mgikg
» Thifluzarmide * Net Datectad trgikg
~ Tolyifluanid * Not Detecled mypkg
* Tri-Allate > Not Detacted kg
« Trichlamide * Not Detectad mglkg
« Triflumizole * Nog Detected myfkg
* Trifluralin * Nat Detacted mg/kg
» Vinciozoiin * Not Detected mgikg
Pyrothroid Group in-house method CH-094-TM based on
Journal of ADAC International Vol. 86, No.
2, 2003
~ Bifenthrin * Nt Detected kg
» Cyfluthrin * Not Datected kg
» Cyhalothrin © Net Detected mglkn
» Cypermethrin * Not Datected miky
» Daltamettyin, Tralomsthnin * Not Detectad mafkg
Mo pare 2¢ aniity shoul oy apan this © et o any ok fed thevels wilioud having wxpmesy browdedge of e lemm
st errcitions o ine CRKS Cemaral ConaRiong of SuBionss 96 prinfod on the wness sids oF this caricats siaeel to which s Cemifinsts/Rapont
% Bauwd.
N ‘? 2 9 1 09 5 B K This Codifioatef i Bausd 5 an aunane Satied Sul wallin e soaps of the ponupal s Rehiurhions s0d with due cere sl
#5810 orformity with B Ganeral Conililions of Busioess ndepled by GRID ax » mewiber of ihe Inlemsinea o § Agmen
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Tei No

Overseas Merchandise inspection Co.. Lid, #nR@eiatay

Bo 12 - 14 Yen Akas S0l 3 Changnongn, Yarnawa, Bangiok 10180 Thadand
T B2 2861203 Fax Bo. | +86-2 28728701 UBL. | DD s, enivnest oot

Page 4 of 8

Y Report No. CCBLSS-13627
@@Q@ﬁm& Sample D : 5913627
Batch No. L JBLESHEAE?

Test ftem Method Result Unit
~ Fenpropathrin * Not Datected moikg
» Fenvalerate ~ Not Detected my/ky
» Flueythrinats ” Nat Detected mgfkg
* Fluvalinate * Not Detecled mgiky
= Permathrin ™ Not Detectsd mykg
* Pyrathnn * Net Detacted kg

Organophosphorus  Group in-house method CH-083-TM based on
Journal of AQAC international Vol 36, Ne.
2, 2003

» Acephate * ol Detocted mgfkg
« Anilofos * Not Detected mgfkg
« Azinphos-methyl * Not Detected mgfky
= Bugtamifos * Not Detected mglkg
« Cadusaphos * Not Detected mg'ky
~ Carhophencthion * Not Detected mglkyy
» Chiorethoxyphos * Not Detected mygrkg
* Chiortenvinphos © Not Detectod mgiky
* Chlorpyrifos * Not Detected mytky
» Chiorpyrifos-methyl * Not Detected malkg
*» Cysnofenphos * Not Detected ma'kg
» Cyanophos * Not Detected mg/kg
» Demeton-S-mathyl ¥ Not Detected maskg
+ Diazinon * Not Detected malkg
+ Dichlofenthion ~ Not Detected mgtkg
» Dichlorvos, Naled * Not Detacted mgkg
+ Dicrotophos * Not Detected mgkg
+ Dimethoate * Not Detected kg
* Dimethylvinphos * Not Detected migikn
» Dioxathion * Not Detected mg/kg
» Disulfoton * Not Detected mo/kg
« Edifenphos * Not Datected makg
« EPM* Not Detected mg/kg
« Ethion ® Not Datected kg
+ Ethoprophos * Not Detected mgikg
« Etrimiios * Not Detected mglkg
« Famphur * Not Detected modkg
+ Fenamiphos * Not Detected mglkg
« Fenchorfos * Not Datected mgikg
* Fenitrothion * Not Detected mgtky
= Fansulfothion * Not Detected kg
- Fenttion * Not Detectad mgkg
~ Fonofos * Not Delected mp/kg
+ Formpthion * Not Detacted mkg
* Fosthiozate * Not Detected myfkg
» lprobentos * Not Datected mykg
* Isazophos * Mot Detected kg
« Isocarbofos * Mot Detected mg'kg
- Isofeaphos * Mot Detectsd muke
« Ispfenphos Methyl ~ Not Detected miyka
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OMIC

No. 12 - 14 Yen Akas S 3 Chongnons, Yannaws, Bangkok 10129 Thaland

Tod Mo, 1082280841203 Fax Mo 1 »88 2887-2570-1 URL © hitpiflewrwe.omivnet canm

Overseas Merchandise Inspaction Co., Ltd sn@mmEhlatt

Page Sof 6

@ @H@ ﬂ Report No. UBLER-13627
Jﬁﬁl@& Sample ID - 59-13627
Bateh No. : JBLEBIG4ET

Test ltem Method Resuit Unit
» jsoxathion * Not Deteciad gy
» Malathion * Not Detected myfkg
» Macarbarn * Not Detected ]
» Mophospholan * Not Detacted gk
» Methacrifos * Not Detected malky
» Methamidophos * Not Detected mgikg
« Methidathion ” Not Detected mgkg
+ Mevinphos * HNot Detectad mylky
» Monocrotophos * Not Detected myfkg
» Omethoats ~ Nai Detected mgikg
+ Parathion Not Detected mofkg
» Parathion-Methyl * Not Detected motky
* Phanthoate * Mot Detected mgfkg
» Phorate * Not Detected mglkg
+ Phosaione * Not Detected moikg
+ Phosmet * Not Detected mgikg
+ Phosphamidon * Not Detectad mgrkg
» Piperophos * Not Detected mgiky
» Pirimioxyphos * Not Detected mofky
+ Pifimiphos-Ethyl Not Dutected mgfkn
» Pirimiphos-Mathy! * Not Detected mgikg
» Profanofos * Not Detected mglkg
» Propaphos * Not Delected mglky
» Propsiamphos * Not Detected makp
* Prothiophos * Not Detected mgikg
» Pyragophos ® Not Detecled mglkg
» Pyridatenthion ™ Not Detected mykg
*» Quinaiphos * Not Detectad myky
+ Safithion Not Detected mglkg
+ Suiprofos * Not Detected mgkg
* Terbufos* Not Detected mikg
« Tetrachiorvinphos * Not Detected mg'ky
» Thiometon * Not Detected mg'kg
« Tolclofos-Methyl * Not Detected matkg
« Triazophos * Not Detectad myfkg
» Tribufos * Not Detentad mgky
» Trichlorfon * Net Detected magikg
* Vamidothion * Not Detected mg'kg

Carbamate  Group inehouse method CH-101-TM based on
Journal of AOAC Imernational. Vol, 86,
No.2, 2003.p. 412-431,

+ 1-Naphthot * Not Detacted mgiky
« Aldicarh * Not Detected mglky
« Aldicarb sulfoxide * Net Detected mafkg
« Aldoxycarh * Not Detectad mykg
+ Bendiscarb® Nat Detecled myikg
« Bufencarb * hiol Datecied mglkg
+ Carbaryl * Not Detected mgkg
+ Carbofuran * Not Detecied mytky
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Overseas Merchandise Inspection Co., Ltd. Bn khstatsi
N 1214 Yon Akas So 3 Chongrorsd. Yannawa, Bangkok 10120 Thaiamst Pags 6 of &

Tob M. - +66-2-200-4126-3 Fax Nu. | +B8-2.207-3670-¢ URL ; hiipffewwamicnet.com

ORIGINAL Sompiald 5013627
B

atch No, : JBL59/06457
Test ltem Method Result Unit

« Etrofol * ot Dotected mgikg
» Fenohucarh * Not Detected mgkg
« Igoprocarh * Not Detected mglkg
~ Methiocarb * Not Detected mgikg
» Mathormyl * Not Detected mgiky
« Metolearb ™ Not Detected mgtkg
» Oxamyl? Not Detected mgikg
» Promecarb * Not Datacted mgiky
* Propoxur * Not Detected mgikg
» Thiodicarb * Not Detected ma/kg
. XMC* Not Detected mgtky
» Xylyicarb (MPMC) > Not Detected maikg

*: This #em is out 0f scope of accreditation.

BAM : Bacteriological Analytical Manual Oniine,

¢s1. . pstimated count

ARHA : Conmpendium of M for the sgical Examination of food 4Ath Editon 2001

The sample(s) will be held for thirty days from the date of the report.
Reported result refers to subimitted sample(s} only.
This report shall not be reproduced except in full, without written approval of the laboratory.

Overseas Merchandise Iaspection Co., Lid,
Bangkok Laboratory

(b) (6) (b) (6) (b) (6)

{KONGSAK SUPASOON} (KUNAPORN SANGUANKAEW) {PIRAPHON PANTAMAS)
Laboratory Manages Supervisor of Chromatography Saction  Organic/inorganic Section Manager

Ain peasan o enbhy shondd rely apon s DurliicstaiRepod of any informatine oelived ey witfuagt having sxress knvwerige of Bws tornes
206 panditons of e OMIC Geravsl Contitions of Businpss as pinked o e roverss side of Tis setificnls Jubindgd towhich I Cerilioamilepnst
Aissved.
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O M l C Qverseas Merchandise Inspection Co., Ltd. #n Ressfatast
Fo. 12 - 14 Ve Akas S 3 Oharwgrorsn, Yannawa, Bangkok 10120 Thatwd

Tai Mo, +56-2-206-4120-1 Pax No. © +66 208726701 UPL - hupsfwwwamicnetesn Page 1 of 8

ORIGINAL

TEST REPORT

Repornt No. : CBLES-19204
Sampie 1D : 59-19294
Batch No. : JBL58/08988

Report Date Fabruary 04, 2013

Customer:  ALMENDRA (THAILAND) LTD.
7313 MOO 6 T. MAPYANGPORN,
A PLUANGDEAND, RAYONG 21140

Sample Description : 18T CAKE PO8B (8G100)

Customer's Reference :BATCH NO. 21012013

Received Date sJdanuary 23, 2018

Sample Condition :Sample is contalned in Foil package, sealed,

Analysis Commenced Date © January 24 2013
Analysis Compisted Date  : January 30,2013

Test item Method MDL Result Unit
Moisture (Karl Fischer) ~ AQCS(1897) Cu 2e-84 ~ 1.70 %
Arsenic (As} in-house method OR-190-TM based 0.006 Mot Detected malkg
on ADAC {2007) 986,15
Ash* in-house method OR-216-TM based - .08 %
on ADAC (20071 923 03
Cadmum (Cd) * AQACI2007) 99911 0.0001 Mot Detected mg/kg
Ethanol * GCMS (Headspacs) ~ 0.0085 %o{Wiv)
Lead (Ph) * AQAC{2007) 999,11 0.002 8010 mgikg
Mercury (Hg} Tn-house method IN-056-TM based on ;| 0.002 o612 mgikg
AQAC {2007} 974.14
Methanol * GCIMS (Headspace 3 Not Detected mofkg
pH ¢ AOAG {2007) 843,02 - 6.36 -
Organophosphonss  Group In-house mathad CH-093-TM based
on Journal of AOAC international Vol.
86. No. 2, 2003
+ Acephate * 0.07 Mot Detected oG
» Anilofos ™ 0.03 Not Detacted rgikg
+ Azinphosemathyl * 0.08 Not Detected mofkg
< Butamifos © 0605 Hat Detected maikg
« adusaphos * 0.007 Not Delacted migikg
« Carbophenothion ™ .01 Not Detected mgikg
« Chiorathoxyphos * 0.008 Not Detected mglkg
» Chicrlenvinphos * .01 Not Detected ik
« Chiompynfos * 0.01 Not Detected mgikg
+ Chiorpyrfos-methyl * Q.01 HNot Detected myikg
+ Cyanofanphos * 0.01 Not Detected molkg
» Cyanophos * 0.005 Not Detected mulkg
» Dameton-S-mathyl 0.005 Not Detectad rmgikg

e Al vady sipner Pas 1 ot af ey il Fendn wttot DRGSR baoadiee i Bie wir
of o TS DGanerd Dangrimes of Besmank oy peided an e gverse sige of s cnailficam miled Yo atedt i D TG it

¥
*y 909126 % nguet
;\ M B K T Cortfinan/Raport i3 SIS JurBGaes 16 5 TEEmAINT SIS ST SUT 2RI e BECTS 3 00 INSBRNE elianions sagd with dun swe o
sxill Wy Wi e gt Sandtens of Sesores suopled oy DN 5p g mamiine of g Iasananst Pegersian ot
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T B B

O M ' C Overseas Merchandise %nspectesfs Co. Ud moRwammstit
P 18 - 14 Ve dkgw B J g 1 Thasarst
Tof o 0 B2 20540000 Fax Mo B2 m’ PSP R Page 2 of B
ORIRIMAL ReportNo.  : CBL59-19284
] Sampia D 1 5B-19294
Batch Mo : JBLSBA89ER
Test itom Method MDL Result Unit
« [Haziton * 005 Nat Datechd L ]
« Dichisfenthion C.01 Not Detecled gy
» Dichiorvos, Naled * 0.003 Not Detected makg
« Dicrotophos © 0015 Not Detected mgy
+ Dimethoate ™ £.0% Nt Detected mgikg
~ Dhmelhyivinphos ° EER Hat Detacted mgky
* Dioxathion * 0.62 ot Detected engyky
« Disutfoton * 50085 Not Detecied i
» Edfenphos * 0.01 Not Datacted mgiky
- EPM " o Not Datectad kg
| _» Ethion * 0002 Mot Detscled ok
" Eiboprophos © 0.005 Not Deterted mgkg
3 Einmios ¢ 0.008 Not Detected mgig
» Famphur .03 Mot Detected mekg
» Fenaminhos * €008 Kot Detected mog
» Fenchloros * {4.01 Not Detected mgikg
« Fapipothion”® a.01 Nt Detocted oofRG
+ Fenguifothion > 041 Net Datecise mgRy
» Fanthion * Q.01 Not Detscied kg
~ Fonolos * G5 Noi Detecied mgg
* Farmothion * 0008 Not Detactad mgiky
« Fosthazale * .02 Not Detactad kg
+ {probientos 5ot Not Detected maikg
* isarophos .01 Rot Detecied g
* isoearbolos .01 Not Detacted g
+ taolenphos * YT Hoi Datected gy
< Tsolenphos Meinyl * 851 Hot Dateciad gy
* igousthion * 0.4t Not Datected myfkg
+ Malathion * 202 Not Detecied mgkg
* Mocarbam ” EXd Not Dalected miyfkg
» Mephospholan * L.O0S Not Daoterted i
+ Mathacnios * £.063 Ny D d marky
~ Methamidaphos 4003 Nof Getected kg
« Methidathicn * 001 Naot Detected merkg
* Mevinphos © 0005 Mot Detecled mofky
* Monocrotophos * 0.1 Not Qetecied mykg
| _* Omgihoate * 0.0 Not Datacted mgn
« Barathion * 0.0% Mot Detected mglkg
» Porattunn.dbathyl * o1 Not Datoctod eyt
+ Phenthoate * (3 Not Datected wnpig
_» Phorate * 2.00% Not Detected oty
» Phosalons * am Nut Detecied mgfkg
T Proamel ¥ .08 Net Detacted moikg
« Phosphamicon © G52 Mot Datacted kg
» Pipsrophos * 091 Net Detected meckg
* Plimixyphos * .02 Nt Detected miykg
+ Pifimiphos-Efiy * 601 Not Detected mglhy
* Pirimiphog-Mathyl * 3.01 Not Detacted agylhg
+ Profenofos * 867 Not intacied kg
s g e melly RS vl e et o8 wey intnrenk Pralinn Wil MR e aepdinke o e bew
s bt of Y SR Uil Sawiiie ¥ Raaiieeny a6 peEeial o0t T sieenr e e of T spdificabe nabeat ostiaty P LaekBnaepan
¥ oy i R
No 2068127 BK e s s e

ARG Al
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LRty

Overseas Merchandise Inspection Co., Lid Bsammasta
B 12 - 14 Yoo Shas S0 ) Chongnones, Yaereen, Sangkok 131005 Thoiang
Bt Ne. o 85D ST P 8o 0 o5 D ST-RRT0- 1 LB | hHDPeesen e DRSS S0 Page ol &

ORIGINAL  Shoee  omome

\N? 209128 8K

Batech No. . JBLEY/0RIES
Tust torn Meathod MDL Result Unit
+ Propaghos* 001 Haot Detected muiky
« Propatarmphos * 0.005 Not Detectad mgtkg
~ Brotrioghos © 601 Not Detected mglkg
» Pyrazophos * 0.03 Not Delected kg
« Pyridafenthion * 0.01 ot Detected megikg
« Quinalphos 0.01 Mot Detectad gk
+ Safithion * 4005 Hot Detactad kg
« Sulprofos * 0.008 Nat Detected Ry
+ Torbulos * 0005 Nat Detecied kg
* Tetrachiorvnphos 0ot Not Delecied mgikg
» Thiomaton 008 ot Detecied mgikg
+ Tolclotos-Mathyl 4.008 Not Datected mgig
» Trimzophos* 2.01 Not Oatected mging
» Tripwios * 3.5 Kot Detected mgikg
= Trichioron * Q005 Kot Detected mgky
» Vamidothion * 303 Hod Dedected | mgkg
Carbamate  Group in-house methad CH-101-TM based '
on Joumnal of ADAC international. Vol
88, Mo.d, 200%.p 412431,
« 1-Naphthot * 005 Not Detecied ek
« Micicarb * £.005 Not Detected gtk
« Aldicard sulfoxide * 3.005 Not Datected mgikg
» Aldaycarh * 4.005 Nixt Detocted mgky
* Bandiocark ¥ 3008 Not Detected mgkg
+ Budencarb ~ 0.008 Not Detectad mgkg
+ Carbaryl 0.005 Not Detacted Mgy
« Carbohuran * 2.005 Not Detsciec mgiky
o Etredol ¥ 0005 Mot Detected moikg
« fenobucart ' L.a05 Mot Detected mgikg
* igoprocark * (.008 Mot Detected mgikg
» Methiocarb * 0,008 Not Detoctod gy
» Methomya © 0.008 Not Detectad kG
« Wettlcarb * 0408 Mot Datected gy
» Ot * 0,601 Not Detacted mgiky
= Promecart: * 0008 Not Datected mgkg
* Propoxur 0001 Mot Datected mgfkg
« Thigdicarh ™ D001 Not Datected mgig
¢ XMC* 0005 Mot Datected mghy
» Xylvlcart (MPW0) 4.005 Mot Detecied mg/kg
Organnchionine  Gioup tn-house method Cr-094-TM hagad
o1 Journal of ACAC Intemationst Vol
BE, Ne. 2,2003
= 1,1-DichioneZ 288 G2 Not Detetd mykyg
iA»&mWy?) Ethane (Penthane)
* Acatoshior 2.06 Not Datected mgfky
» Alachior * [ Not Detected mglky
* Aldrin * 3.004 Not Detectest mokg
« Allethrin * 4.0 Not Detectas moig
« Aipha-BHC * 3004 Kot Detacted malk
Hep dmeeninn o ardy Windd vl & gt Y e LRI Sy wilitaol Mopeng SREC Bt of the ek
s i nF B DS Thacor o Caviiiorss of Sioste sk e e e otontor 2ige WF PR S snas webenl eoetach e el i

AREE kAT
s

ety worg el ok oadien e wnee o DD PERLERE S S ieme sad aelf ghen SR 20w

i R b s s atong et o
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O M l C Overseas Merchandise Inspection Co., Lid #nmwsfastsn
B 12 - 14 o A Sud 3 Ohongronas, Tirnawn, Sargkok 1IN0 Thalaed
A T o, PRERRNGHTIND Fa Ko, 6.3 207 28U URL MR o Page 4 of 6
’ Feport No. (CBLES- 18204
@Z@ﬁm Sample O 15919284
Bateh No. - JBL5GOBER
Tost Htam Mothod L NDL Result Unit
« Azeconazoie * 002 Not Detected mgkn
« Benfluralin ¥ 0.008 Mot Detacted malkg
» Benosaoo L0186 Mot Dotecied myky
+ BetpBHC? 4008 Hiot Detecied mo'kg
v Blignox * G018 ot Detecied kg
« Bosoald © 0001 Mot Detecieg kg
* Bromophos * 0.003 Not Detectad ngiRy
+ Bromophos-athyt® 0.014 Not Detected gy
+ Bromepropylate * PR Mot Detected mgykg
+ Bupirimate * 0.04 Nut Delacted mgig
< Bitachior * 0.06 Not Detected mgikg
= Captatel * 3.04 Not Detected gk
* Captan * 2,008 Not Datected myikg
= Latentrazone-fifyl ¥ 0.001 Kot Detected megiky
« Chiorhenside * 0.00% Not Detected mgky
» Chinrgane * Q.004 Yot Detected myghy
» Chisrfenapyr > 0808 Not Detecind mgkg
« Lhiorfenson * G006 Not Detectod otk
» Chioroneb * .04 Not Detected kg
« Chiorpthalond * 201 Not Detected rgiky
» Chiorhel-dimethyl * 0.008 Kot Detected mygikg
« Chiagolingts © 0.004 Not Detected kg
* Cintdon-athyl * 0.002 Not Datectsd kg
» Clomeprop * 4905 ot Detetied maikg
» Coumafos/Coumaphos * (ki3] Mt Detectad mgky
« DoD - 0.006 Mot Detected mgkg
» DDE” (.04 Mot Dateciod 0neRG
* DOT* CO08 Not Detectad mghg
+ Dalta-BHC * 0.008 Not Cetacted kg
* Di-aligte * Pyl Not Detected oG
« Dichlofluamd * Q.02 Nog Detecied gy
« Dhenlorn * 9001 Mot Detected kg
« Diehdormid * 4012 Nt Dotectad g
« Diclocymet * 0001 Mot Dutecied kg
+ Dicofol D.04 Mot Datected Mgy
» {dieldrin* 4.005 Not Datecied kg
~ Dimmethensmid * 201 Not Detectar gy
+ Direthipin * 2007 Mot Datecied migheg
+ Eriutlun Sulptaty * GO0 Mot Datected mgikg
» Endasutban-Alphe * 1.006 Not Detectad mglg
+ Endosulfan-Bets * 0.006 Mot Dutected kg
* Endrin* Q.81 Naot Detected ke
» Endrin aidehyds * 0.02 Not Detected mgkg
» Erdrin ketons * 0008 Bot Detected makg
» Ethaliuralin * 5.008 Mot Detacted myikg
« Etridiazoie * D008 Not Datectad gy
.« Fenamdone [:3] Not Detecind gty
» Figroni * 208 Mot Dateciss mgky
+ Flutanacot .02 Not Detected mgfkg
PR By 9B Py e 1B U ok ey Wl SOnd TR RRDBepi e o fre g
¥ 3 s g SRR St 5 aeinn el Boa Wik 45 TR A T rorenese I of i reonirais wabieet b sohem B artlienn enet
2 EE--E ]
}*? 2{}% 12@ BK g et et sy DRt SRR i e PEROITEN TN GG AR B w0 N T Geroandby DR aiaes aen i das o e
L e g De o Baogiv iy wrwe Ny LA xa b ereningt of P b o Tatbersin oF U DENGR BRarii
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O M l C Overseas Merchandise Inspection Co., Lid st iessstan
By 2314 Yo Akaz ol & Crensgrersn anmaws, Banghok $01 30 Thadand
Tot W o oS0 T Faw Ny 0 o850 DT SE B0 T UL DD Penem 2essEl cen Fage Sof 6
. Report No - CBLES-15204
@@E@ﬁﬁ@& Sample D 59-19284
Batoh No < JBLEWOHEE
Test item Method MDL Rasult Unit
« Fluthiaost-methyl * 2.001 Not Datected mgkg
* Folpat* o] Not Detected kg
+ Fihalide * 0,504 ot Detacted kg
~ Mpptachior® Q006 Not Detacted kg
+ Heptachdor epoxide * D.004 Not Detected ]
» Hoxschigrobenzens * o002 Nt Detected otk
= poxaflutole Q.05 Net Detectad mokg
« Lindgne (gemma-Brily” A.D03 Noi Detected kg
» Mefenpyr-diathyl © 018 Nnt Detected rgihy
» Mpthoxychior 0401 New Dietected kg
« Myciobutars * £.08 Nat Detactad mgkg
= Mitrapyrin ¥ 0003 Nt Detacted mykg
* Norfiurazon * 0,02 Mot Detectad kg
« Oxabetringl * 0003 Not Delactad mky
* Pomoxazong * 4016 Mot Datectd g
» DPyridabon .003 Mot Dateoted ok
"< Pyridalyl * 0.002 Ngt Detected mokg
= Pyrifpnox ¥ D005 Not Detootod kg
+ Chairdpzens 0.004 Not Detectid iy
» Tacrarene* 0004 Not Detecied g
» Tewatiion ¥ .08 ot Datected mgikg
~ Thiazopyr ™ 002 Naot Detectad mgg
o Thifluzamide * 0.008 Not Detacied mgky
+ Totyifuanid * a.51 Not Detsctad kg
» Tri-Allete 2.008 Nol Detactad kg
« Trichlamide * 0.001 Not Detected gy
» Triflumizobe ¥ Q002 Mot Datected TEYRG
T rifarain © 0.008 Hot Letecied kg
« Vinciogelin * G008 Not Detected gy
Pyrethrord Group inhouse method CHO94-TM biased
an Joumal of ADAC Intesnational Vol
86, No, 2, 2003
« Bifarahnn * a0z Not Detactad gy
« Cyfiithen * 004 Mot Datected mgikg
+ Cyhalothnn * 6.83 Not Dstecied mgky
» Cypermethrin > 004 ot Detected mpky
= Dgitamethrin, Tralomelbnin ¢ DR Kot Detected miykg
~ Eanpropattrn © LY Not Detecied mykg
T Fenvalersie - [ li7] Nat Detecied kg
“v Flucythnnate - T4 ol Detecied L]
« Fluvalingte * 5ot Mot Detected sy
o Parmathnn * 304 Nt Detecind resiyky
o Pyrathym ~ 003 Het Datacted gk
g ory e i% oux of soope of ccreditation.
sy ok s B withoud Bty snievs mwivdgs ab e feews
o o Sleonivnis g praosstd a0 FRn toenem sude o e omsiflaadn ket ustug ey Deelinaie g
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O M ' C Overseas Merchendise Inspection Co.. Ltd #n mmasntss
Mo 0 0 e Ak S 3 Chesgroniae, Yasrawa, Basgiok 10120 Thaseng
A T Ny S5-2255-4120-0 Faw My | 86 2007 25701 UL Mip e omdzrat oo Page 8 of8
Report No. L CBLES-19234

ORIGINAL  Zmrve  Solioeses

The sample{s) will be held for thinty days from the date of the repont.
Reported resull refers 0 submitted sample(s] only.
This report shall aot be reproduced excapt in full, without written approval of the labormatory.

Cverseas Merchandise inspection Co., Lad,
Banghok Laboratory
(b) (6)

(b) (6)

{KUNAPORN SANGUANKAEN) (PIRAPHON PANTAMAS)
Supandser of Chromatography Sectionn  Organicfinorganic Secion Manager
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Exhibit I. Report of the Expert Panel
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OPINION OF AN EXPERT PANEL ON THE GENERALLY
RECOGNIZED AS SAFE STATUS (GRAS) OF A PURIFIED
STEVIOL GLYCOSIDE EXTRACT

Introduction

An independent panel of experts, qualified by scientific training and experience to
evaluate the safety of food and food ingredients was requested by Almendra (Thailand)
Ltd to determine the safety and Generally Recognized As Safe (GRAS) status of a high-
purity steviol glycoside mixture. The intended use of the steviol glycoside mixture is as a
high-intensity non-nutritive general-purpose sweetener, the same as the existing GRAS
uses of steviol glycoside sweeteners. The maximum uses and use levels would also be
the same as the existing GRAS uses of steviol glycoside sweeteners.

A safety review based on the existing scientific literature on the safety of steviol
glycosides (through October 2013) was conducted by ToxStrategies, Inc. and is
summarized in their attached dossier. The safety of steviol glycosides has also been
extensively reviewed in 27 GRAS Notifications (GRN) that FDA has responded to with
“no questions” letters. The Expert Panel members reviewed the dossier prepared by
ToxStrategies and other pertinent information and agreed to the conclusions described
below.

Description

The Almendra high-purity steviol glycoside mixture consists of 65-75% rebaudioside A
and 15-25% stevioside with a total steviol glycoside content of greater than 99.5%. All
steviol glycosides contain a common “core” diterpene derivative known as steviol.
Steviol glycosides are naturally occurring constituents of the plant Stevia rebaudiana
Bertoni. Rebaudioside A has a molecular weight of 967.03 and consists of four glucose
side chains around the steviol core. Stevioside consists of three glucose side chains with
a molecular weight of 804.88. The conversion factors for converting rebaudioside A and
stevioside to steviol equivalents are 0.33 and 0.40, respectively.

Manufacturing Process

The manufacturing (purification) process for steviol glycosides extracted from S.
rebaudiana has been described in scientific publications and previous GRAS
notifications submitted to FDA. Briefly, dry S. rebaudiana leaves are extracted in hot
water and non-soluble material is removed via flocculation and filtration. The aqueous
extract is passed through a resin, which is then eluted with ethanol. A semi-purified
stevia extract powder containing approximately 90% steviol glycosides is then obtained
via filtration and spray drying.

The final purified steviol glycoside ingredient is obtained by dissolving the semi-purified
product in heated ethanol followed by crystallization and centrifugation or filtration.
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The resulting powder consists almost entirely of steviol glycosides, which meet or exceed
JECFA and Almendra specifications.

Functionality

Stevia has been used as an herbal sweetener in several countries, mostly in Asia, for
many years (Carakostas et al., 2012). Purified steviol glycosides have been approved as a
general-purpose sweetener in the EU and in over an additional 20 individual countries.
Steviol glycosides have also been recognized as general-purpose sweeteners in 27 GRNs
listed on FDA’s website. Sweetness potency and temporal profile of rebaudioside A
clearly show its high-intensity sweetness functionality (Prakash et al., 2008).
Rebaudioside A is approximately 200 times sweeter than sucrose and approximately as
sweet as aspartame when tested at a 6% sucrose equivalency in water.

Currently, the most common commercially available source of purified steviol glycosides
is tabletop sweetener products. However, steviol glycosides have been successfully
tested in a large number of foods and beverages (Prakash et al., 2008). Steviol glycosides
are stable in a wide variety of food applications including those where it is exposed to
baking temperatures.

Intended Use and Intake Assessment

As a high-intensity sweetener, use levels of steviol glycosides are limited by organoleptic
factors. Due the similar sweetness intensity compared to aspartame, steviol glycosides
will often be used at similar levels in foods and beverages as aspartame. Typical
rebaudioside A concentrations in various foods and beverages have been estimated by
Prakash et al. (2008). The Almendra steviol glycoside product will be used as a general
purpose sweetener for foods and beverages in the same manner as their previous steviol
glycoside product described in GRN No. 461.

Intake assessments for steviol glycosides have been largely based on the assumption that
direct replacement of other high-intensity sweeteners was the most accurate basis for
exposure. Renwick (2008) reviewed exposure to steviol glycosides by using intake
information for aspartame and other high intensity sweeteners from a variety of published
sources. The results of Renwick’s (2008) assessment predicted average intakes of
rebaudioside A for children and adults of 0.43 and 0.70 mg steviol equivalents/kg body
weight/day, respectively. High-percentile consuming adults and children were predicted
to consume 1.12 and 1.65 mg steviol equivalents/kg body weight/day. Children with
diabetes were predicted to consume 1.5 mg steviol equivalents/kg body weight/day.

JECFA used an assessment based on the total replacement of dietary sugar, which
resulted in a predicted intake of steviol glycosides ranging from 0.9 mg/kg body
weight/day in Africa to 7.1 mg/kg body weight/day on a steviol equivalent basis
(Carakostas et al., 2008). JECFA considered it unlikely that steviol glycosides would
completely replace sugar and estimated that a 20-30% replacement estimate was a more
likely exposure.
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Almost every regulatory authority that has reviewed steviol glycoside safety and
exposure has generally accepted some version of the JECFA intake assessment and
concluded that dietary exposure to steviol glycosides was less than 4 mg steviol
equivalents/kg body weight/day for all population groups. The European Food Safety
Authority (EFSA) used a different intake assessment model and concluded that high
consuming children aged 1- 14 and adults could have an intake above the JECFA ADI of
4 mg/kg body weight/day. However, the intake assessment procedure used by EFSA is
not widely accepted globally because it is considered excessively conservative.

Safety Data

The safety of purified steviol glycoside extracts has been extensively reviewed in several
scientific publications including both journals and book chapters. In addition, the
JECFA review, the written conclusions of several noted food regulatory authorities and
reviews in 27 GRNs posted on FDA’s website are also available to the public. All these
assessments generally agree that steviol glycosides are safe for human consumption with
a wide margin of safety. As detailed in the Almendra dossier, several food safety
authorities initially had reservations about the safety of steviol glycosides because
specifications were unclear and several open questions requiring scientific studies
remained unanswered. When these issues were resolved, steviol glycoside safety has
been widely accepted by food safety authorities around the world. Only the highlights of
steviol glycoside safety will be outlined here.

Metabolism

All steviol glycosides are metabolized to a common core metabolite, steviol by bacteria
in the lower intestinal tract. Several studies have shown that intact rebaudioside A and
stevioside are not metabolized or absorbed in the stomach or small intestine of rats, pigs
or humans. In rats, steviol is absorbed from the colon, converted to a glucuronide in the
liver and re-excreted via the bile into the intestinal tract. Colonic bacteria de-conjugate
the glucuronide and steviol is excreted in feces. In humans, steviol is also absorbed from
the colon, conjugated in the liver to a glucuronide and then mostly excreted via the
kidney in urine. The larger and more complex steviol glycosides are less likely to be
completely metabolized to steviol by colonic bacteria and can be excreted unabsorbed in
the feces.

The similar metabolism and pharmacokinetics of stevioside and rebaudioside A have led
to the widely accepted conclusion that all steviol glycosides are metabolized in rats and
humans via similar pathways. Safety studies conducted with one steviol glycoside have
been accepted as applicable to all steviol glycosides.

Subacute Toxicity

Results of a 28-day study reported by Nikiforov (2013) on rebaudioside D are outlined in
the Almendra dossier. No adverse effects were reported in male or female rats fed a diet
containing rebaudioside D at levels up to 2000 mg/kg/day. Curry and Roberts (2008)
also reported results from a 4-week study in Wistar rats fed diets containing purified
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rebaudioside A at doses up to 100,000 ppm in the diet, equivalent to doses of over 14,000
mg/kg/day. No toxicologically significant effects were observed in any treated group, but
body weights were reduced in rats fed 50,000 ppm and above due to a reduction in

caloric value of the diet caused by the presence of the non-caloric sweetener. Some
unusual physiological effects on osmotic homeostasis were observed in the higher dose
groups due to the extreme doses. Most importantly though was the finding that male
reproductive organs were unaffected by even extreme doses of rebaudioside A.

Subchronic Toxicity

Several 90-day studies in rats and a six-month study in dogs given steviol glycosides in
their diet have been reported. Some body weight effects caused by the reduced caloric
value of the diet at higher doses were noted, but no toxicologically significant findings
have been reported. Curry and Roberts (2008) have reported the highest NOEL in a 90-
day rat study of >4,000 mg/kg/day.

Reproduction and Developmental Toxicity

Reproduction toxicity concerns were among several issues that prevented the approval of
steviol glycoside sweeteners in many countries for years. This was partly due to the
publication of several studies using crude or poorly characterized stevia extracts that
reported adverse reproduction system effects. However, there were also other
contemporary publications of reproduction safety studies that reported no adverse
reproduction safety effects. Curry et al. (2008) reported on a two-generation
reproduction safety study in rats conducted according to then current international
guidelines for such studies. They reported no adverse effects on a wide range of
reproduction endpoints across two-generations of offspring. In addition, unpublished
reports in GRN 252 for a two-generation reproduction safety study and a developmental
safety study in rats also showed no adverse effects in rats at rebaudioside A doses of up
to 2000 mg/kg/day. A second unpublished developmental safety report was cited in the
EFSA evaluation. No adverse effects on developing offspring were reported in NZW
rabbits at doses up to 1400 mg/kg/day.

Mutagenicity and Genotoxicity

There is a long history of controversy about the genotoxicity of steviol glycosides, which
has been extensively reviewed. Details of these issues are outlined in the Almendra
dossier. Steviol glycosides have been consistently shown to be non-genotoxic across a
wide range of in-vitro and in-vivo assays. Steviol has some potential to show
genotoxicity in a few specific genotoxicity assays that are considered unsuitable for
predicting risk to humans. In addition, systemic exposure to steviol in humans is
extremely limited as absorbed steviol is quickly converted to a glucuronide in the liver.

Chronic Toxicity and Carcinogenicity

The Almendra dossier outlines the results from three chronic bioassays conducted with
stevioside in rats, the most important of which is the publication by Toyoda et al. (1997).
The Toyoda study used a steviol glycoside extract containing predominantly stevioside
but which met current JECFA specifications for purity. Tumors reported in male and
female F344 rats in this study were typical of the background incidence of neoplasia in
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this strain of rat. The authors concluded that dietary exposure to stevioside at levels up to
5% were not carcinogenic under the conditions of the study. However, Toyoda et al.
(1997) did note that rats given a diet containing 5% stevioside did show reduced body
weight and reduced survival rates at study termination, which they considered to be a
treatment-related effect. The NOAEL for the study was reported to be 2.5% stevioside in
the diet (equivalent to 970 mg/kg/day). As the longest study, this NOAEL became the
basis for the JECFA ADI of 4 mg/kg/day after the application of a 100-fold safety factor
and conversion of the stevioside NOAEL to steviol equivalents. Contrary to other
published studies where reduced body weight was considered not to be a treatment-
related effect by study authors, peer reviewers and regulatory authorities, the Toyoda et
al. (1997) study was very conservative in its conclusions, which has driven a very
conservative ADI.

Clinical Studies

JECFA and other food safety authorities expressed concerns about the potential for
steviol glycosides to unexpectedly reduce blood pressure or adversely affect subjects with
Type 1I diabetes for many years, which prevented the development of a JECFA ADI.
While several clinical studies published prior to late 2008 provided partial answers, two
clinical studies meeting the full requirements of JECFA were reported by Maki et al.
(2008a; 2008b) and resolved these questions. No effects on blood pressure were
observed in individuals with normal, low-normal or low blood pressure given 1000 mg of
rebaudioside A per day for 4 weeks. In a separate study, no adverse effects on glucose
homeostasis or blood pressure were observed in normal or diabetic subjects given 1000
mg of rebaudioside A per day for 16 weeks.

Some concerns have been expressed about the potential of all high-intensity sweeteners
to promote weight gain through an effect on gastrointestinal hormones that reduces
satiety and promotes increased caloric consumption. Anton et al. (2010) compared a
commercial stevia product (probably a mixed purified steviol glycoside) with aspartame.
No toxicologically important endpoints were evaluated in the study, though some
differences in post-meal glucose and insulin levels between subjects given a sucrose or
aspartame pre-load and stevia were observed.
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Conclusions of the Expert Panel

We, the undersigned members of the Expert Panel, have individually and collectively
critically reviewed the published and ancillary information pertinent to the identification
use and safety of a purified steviol glycoside extract. We conclude that this purified
steviol glycoside extract produced by Almendra under the conditions described in the
attached dossier and meeting JECFA and Almendra specifications is safe.

>

We also conclude that the intended use of this purified steviol glycoside extract, meeting
the specifications described above, as a general purpose high-intensity sweetener is
Generally Recognized As Safe (GRAS) based on scientific procedures.

Michael Carakostas, DVM, PhD Date
Consultant

MC Scientific Consulting LL.C

St. Helena Island, SC

Stanley M. Tarka, Jr., PhD Date
Consultant
The Tarka Group, Inc.
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Conclusions of the Expert Panel

We, the undersigned members of the Expert Panel, have individually and collectively
critically reviewed the published and anciilary information pertinent to the identification,
use and safety of a purified steviol glycoside extract. We conclude that this purified
steviol glycoside extract produced by Almendra under the conditions described in the
attached dossier and meeting JECFA and Almendra specifications is safe.

We also conclude that the intended use of this purified steviol glycoside extract, meeting
the specifications described above, as a general purpose high-intensity sweetener is
Generally Recognized As Safe (GRAS) based on scientific procedures.

(b) (6)

- . B ////7 /5
Michéel Carakostas, DVM, PhD Date
Consultant
MC Scientific Consulting L1.C
St. Helena Istand, SC

Stanley M. Tarka, Jr., PhD Date
Consultant
The Tarka Group, Inc.
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Conclusions of the Expert Panel

We, the undersigned members of the Expert Panel, have individually and collectively
critically reviewed the published and ancillary information pertinent to the identification,
use and safety of a purified steviol glycoside extract. We conclude that this purified
steviol glycoside extract produced by Almendra under the conditions described in the
attached dossier and meeting JECFA and Almendra specifications is safe.

We also conclude that the intended use of this purified steviol glycoside extract, meeting
the specifications described above, as a general purpose high-intensity sweetener is
Generally Recognized As Safe (GRAS) based on scientific procedures.

Michael Carakostas, DVM, PhD Date
Consultant

MC Scientific Consulting LLC

St. Helena Island, SC

(b) (6)

Stanley M. Tarka, Jr., PhD " Date
Consultant
The Tarka Group, Inc.
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