
GR  1100 HI I II 
ORIGINAL SUBMISSION 

000 0 01 

GRAS Notice (GRN) No. 516 
http://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/NoticeInventory/default.htm



Tok 
InnovVve solutions 
	 G-10.1 000si 

Sound science 

April 18, 2014 

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 dschmittAtoxstrategies.com .  

Sincerely, 

Don Schmitt, M.P.H. 
Senior Managing Scientist 
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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 I — INTRODUCTORY INFORMATION ABOUT THE SUBMISSION 

1.Type of Submission (Check one) 

New 	Amendment to GRN No. 	fl Supplement 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 Amendments or Supplements: Is your 	(Chock one) 
amendment or supplement submitted in 	Yes 	If yes. enter the date of 
response to a communication from FDA? 	No 	communication (yyyy/t -nrn/dd)' 

PART II — INFORMATION ABOUT THE 

Name of Contact Person 

Ms. Pnita Chutasmit 

NOTIFIER 

Position 

Commercial Manager 

la. Notlfler 
Company (if applicable) 

Almendra (Thailand) Limited 

Mailing Address (number and street) 

Amata City Industrial Estate, 7/313 Moo", Tumbol Mapyangporn, Amphoe Pluakdaeng 

City 

Rayong 

State or Province 

Amphoe Pluakdaeng 

Zip Code/Postal Code 

21140 

Country 

Thailand 

Telephone Number 

(66) 38-036-387 

Fax Number E-Mail Address 

pc@almendra.com.sg  

lb. Agent 
or Attorney 

(if applicable) 

Name of Contact Person 

Mr. Donald F. Schmitt 

Position 

Senior Managing Scientist 

Company (if applicable) 

ToxStrategies, Inc. 

Mailing Address (number and street) 

739 Thornapple Drive 

City State or Province Zip Code/Postal Code Country 

Naperville Einois  60540 United States of America 

Telephone Number 
630-352-0303 

Fax Number E-Mail Address 

dschmitt@toxstrategies.com  
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PART III — GENERAL ADMINISTRATIVE INFORMATION 

1. Name of Substance 

High Purity Steviol Glycoside 

2. Submission Format: (Check appropriate box(es)) 
Electronic Submission Gateway 	 Electronic files on physical media 

I 	Paper 	 with paper signature page 

If applicable give number and type of physical media 

3. For paper submissions only: 

Number of volumes 	1  

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) 	1 No (Proceed to Item 6) 

5, The submission incorporates by reference information from a previous submission to FDA 

a) GRAS Notice No. GRN 

as indicated below (Check all that apply) 

b) GRAS Affirmation Petition No, GRP 

c) Food Additive Petition No. FAP 

d) Food Master File No. FMF 

e) Other or Additional (describe or enter information as above) 

6. Statutory basis for determination of GRAS status (Check one) 

■ 	Scientific Procedures (21 CFR 170.30(b)) 	Experience based on common use in food (21 CFR 170.30(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) 
L No (Proceed to Part IV) 

8, Have you designated information in your submission that you view as trade secret or as confidential commercial or financial information  
(Check a// that apply) 

Yes, see attached Dosignahon of Confidential Information 

Yes, information is designated at the place where it occurs in the submissio n  
No 

9, Have you attached a redacted copy of some or all of the submis ion? (Check one) 
Yes, a redacted copy of the complete submission 

Yes, a redacted copy of part(s) of the submission 

No 

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) 

LII Yes 	ilNo 000004 

FORM FDA 3667 (2/13) 
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Registry 
Used 

(CAS, EC) 

Biological Source 	Substance Category 
(if applicable) 	(FOR FDA USE ONLY) 

High purity steviol glycosides - primarily 
Rebaudioside A and Stevioside 

Rabaudioside A 

Stevioside 

58543-16-1 

57817-89-7 

Stevie rebaudiana 
Bertoni leaves 

Stevie rebaudiana 
Bertoni leaves 

Registry No? Name of Substance' 

PART V — IDENTITY 

1. Information about the Identity of the Substance 

1 

I Include 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. 

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

3.Synonyms 
Provide as available or relevant: 

1 
Rebaudioside A - 13-[(2-0-0-D-glucopyranosyl-3-0-3-Dglucopyranosyl-3-D- glucopyranosyl) oxy] kaur-16-en-18-oic acid,13-D-
glucopyranosyl ester). See pages 7-8. 

2 Stevioside - 1342-0-0-D-glucopyranosyl-13-Dglucopyranosyfioxy] kaur-16-en-18-oic acid,13-D-glucopyranosyl ester. See page 8. 

3 000005 

Add Continuation Page 
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3.Signature of Responsible Official, 

PART VI — OTHER ELEMENTS IN YOUR GRAS NOTICE 
(check list to help ensure your submission is complete — check all that apply) 

Any additional information about identity not covered in Part V of this form 

Method of Manufacture 

Specifications for food-grade material 
Information about dietary exposure 
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) 
Use in food before 1958 (which may include a statement that there is no information about use of the notified substance in food 
prior to 1958) 
Comprehensive discussion of the basis for the determination of GRAS status 

Bibliography 

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

Z Yes 	J No 

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

Z Yes LIN0  

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. M 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. 

Almendra (Thailand) Limited 	 agrees to allow FDA to review and copy these data and information during 

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

Amata City Industrial Estate, 7/313 Moo6, Tumbol Mapyangporn, Amphoe Pluakdaeng, Rayong, Thailand 21140 
(address of nohfier or other location) 

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

OR 

In 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.) 

Printed Name and Title 

Donald F. Schmitt, Senior Managing Scientist 

Date (mm/dd/yyyy) 

mm/dd/yyyy 

FORM FDA 3667 (2113) 
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PART VIII — 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 
Number Attachment Name Folder Location (select from menu) 

(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, 
microbiological and pesticide analytical reports. 

pp. 52 - 69 

Exhibit I - 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. 

FORM FDA 3667 (2/13) 
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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 Thomapple Drive 
Naperville, IL 60540 

April 18, 2014 

1 

PIECE En  
APR 28 2014 

OFFICE OF 
FOOD ADDITIVE SAFETY 

0 00 011 



Table of Contents 

List of Acronyms 	 3 

1.0 GRAS Exemption Claim 	 4 
A. Name and Address of Notifier 	 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 Substance 	 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 	 15 
A. Regulatory History and Uses of Stevia-Derived Sweeteners 	 15 

4.0 Intended Use and Estimated Intake (EDI) 	 18 

5.0 Safety 	 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 	 32 
A. Introduction 	 32 
B. Safety Determination 	 33 
C. General Recognition of the Safety of High Purity Steviol Glycosides 	33 

7.0 References 	 36 

8.0 Appendices 	 44 

Appendix A. Specifications/Certifications for Merck Ethanol 	 45 

Appendix B. Certificates of Analysis 	 52 

Exhibit I. Report of the Expert Panel 	 70 

2 

000012 



List of Acronyms 

ADI 	 Acceptable Daily Intake 
ADME 	 absorption, distribution, metabolism, and excretion 
BUN 	 blood urea nitrogen 
bw 	 body weight 
CAS 	 Chemical Abstracts Service 
CFR 	 Code of Federal Regulations 
cfu 	 colony forming units 
DNA 	 Deoxyribonucleic Acid 
EFSA 	 European Food Safety Authority 
FAO 	 Food and Agricultural Organization 
FDA 	 Food and Drug Administration 
FSANZ 	 Food Standards Australia New Zealand 
g 	 gram 
GI 	 gastrointestinal 
GMP 	 Good Manufacturing Practice 
GRAS 	 Generally Recognized as Safe 
GRN 	 GRAS Notification 
HPLC 	 High Pressure Liquid Chromatography 
JECFA 	 Joint WHO/FAO Expert Committee on Food Additives 
kg 	 kilogram 
LD50 	 Lethal Dose 50 
LDH 	 lactate dehydrogenase 
max 	 maximum 
mg 	 milligram 
mol 	 mole 
NOAEL 	 No-Observed-Adverse-Effect-Level 
NZW 	 New Zealand White rabbits 
ppm 	 parts per million 
Reb A 	 Rebaudioside A 
1-Lg 	 microgram 
US 	 United States 
USP 	 United States Pharmacopeia 
WHO 	 World Health Organization 

3 

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. 

e--) 00/A/ 

Donald F. Schmitt, M.P.H 	 D at 
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 

4 

000014 

(b) (6)



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 GRNs 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 GRNs 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 
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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-[(2-0-3-D-glucopyranosy1-3-0-0-Dglucopyranosyl- 
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0-D- glucopyranosyl) oxy] kaur-16-en-18-oic acid, P-D- glucopyranosyl ester); CAS No. 
58543-16-1 

Stevioside or 1342-0-P-D-glucopyranosyl-P-Dg1ucopyranosyl)oxy] kaur-16-en-18-oic 
acid, 0-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 

Stevio side 

Molecular formula: C381-160018 

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 CA.S. R1 

1 Steviol 471-80-7 
2 Steviolbioside 41093-60-1 H 
3 Stevioside 57817439-7 
4 Rebaudioside A 58543-16-1 /3-Gic 

udioside B 58543-17-2 H 

udioside C 
dulcande B) 

63550-99-2 p-Gle 

7 R.ebaudioside D 63279-13-0 18-Glc-p-Glc(2—*1) 

8 Rebaudioside E 63279-14-1 /3-Gk-AG1c(2—*1) 
9 Rebaudioside F 438045-89-7 j53-Gle 

10 Rubusoside 63849-39-4 p_Gle 
11 dukoside A 64432-06-0 fl_Glc. 

j3-Gk-j3-Glc(2-41) 
p-Gk-1.3-Gk(2—).1) 
/3-G1c-i3-Gle(2-1) 

p-Gle(3--■1) 
fi-G1c-p-G1c(2—.1) 

f3-Gk(3 —o1) 
/1-G1c- a-Rha(2--*1) 

1 
AG1c(3—*1) 

/3-G1c-,43-G1c(2-1) 

/3-Gle(3-41) 
AG1c-A9-Gk(2—).1) 
13-G1c-0-Xyl(2-÷1) 

1 
/3-Gle(3—*1) 

,13-Gle 
,t3-Glc- a-Rha(2 —*I) 

*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 
resins (strong acidic and strong 

basic resins) 

Processing aid 21 CFR §173.25 (U.S. FDA, 2013) 

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 (295%) 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 

Almendro (Thailand) Ltd. Productioe Process 

F. 	Product Specifications 

Food grade specifications for steviol glycosides have been finalized by JECFA at the 68 th  
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 of a 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  

99.5 Total Glycoside, (HPLC area, % min) 
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 

Negative Salmonella spp. (in 25g) 
Staphylococcus aureus (in 10g) Negative 
Alicyclobacillus acidoten-estris (in 50g) Negative 
Listena (in 1g) Negative 
Coliform / E.coli (in 1g) <10 
Total Coliforms (in 25g) Negative 
Fecal Colifonns (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 

95.0 

15.76  

219.0 

18.68 

310.0 

	15.88 

282.0 

16.05 

302.0 
Residual Ethanol 

(ppm, max) 
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 
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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 

Negative 

Negative 

Negative 

Negative 
Salmonella spp. 

(in 25g) Native 
Staphylococcus aureus 

(in 10g) Negative Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 

Negative 
Alicyclobacillus 

acidoterrestris (in 50g) Negative 

Listeria (in 1g) Negative Negative 

<10 

Negative 

<10 

Negative 

<10 

Negative 

<10 
Coliform / E.coli 

(in 1g) <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 stevio side 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 
defmed 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. At pH 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 
as the principal component 

Pending 

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

Pending 

461 Rebaudioside A purified from the leaves of 
Stevia rebaudiana (Bertoni) Bertoni 
(rebaudioside A) 

FDA has no questions 

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

FDA has no questions 

395 Steviol glycosides with rebaudioside A and 
stevioside as the principal components 

FDA has no questions 

393 Rebaudioside A purified from the leaves of 
Stevia rebaudiana (Berton° Bertoni 
(rebaudioside A) 

FDA has no questions 

389 Steviol glycosides with stevioside as the 
principal component 

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

FDA has no questions 

380 Rebaudioside A purified from the leaves of 
Stevia rebaudiana (Bertoni) Bertoni 
(rebaudioside A) 

FDA has no questions 

375 Enzyme-modified steviol glycosides FDA has no questions 
369 Rebaudioside A purified from the leaves of 

Stevia rebaudiana (Bertoni) Bertoni 
FDA has no questions 

367 Purified steviol glycosides with rebaudioside A 
and stevioside as the principal components 

FDA has no questions 

365 Rebaudioside A purified from the leaves of 
Stevia rebaudiana (Bertoni) Bertoni 
(rebaudioside A) 

FDA has no questions 

354 Rebaudioside A purified from the leaves of 
Stevia rebaudiana (Bertoni) Bertoni 
(rebaudioside A) 

FDA has no questions 

349 Purified steviol glycosides with rebaudioside A 
and stevioside as the principal components 

FDA has no questions 

348 Stevioside purified from the leaves of Stevia 
rebaudiana (Bertoni) Bertoni (stevioside) 

FDA has no questions 

337 Enzyme-modified steviol glycosides preparation 
(EMSGP) 

FDA has no questions 

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

FDA has no questions 

323 Purified steviol glycosides with rebaudioside A 
and stevioside as the principal components 

FDA has no questions 

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

FDA has no questions 

304 Purified steviol glycosides with rebaudioside A 
and stevioside as the principal components 

FDA has no questions 

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

FDA has no questions 

287 Purified steviol glycosides with rebaudioside A 
and stevioside as the principal components 

FDA has no questions 

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

FDA has no questions 

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

FDA has no questions 

275 Purified steviol glycosides with rebaudioside A 
as the principal component 

FDA has no questions 

253 Rebaudioside A purified from Stevia rebaudiana 
(Berton° Bertoni 

FDA has no questions 

252 Rebaudioside A purified from Stevia rebaudiana 
(Bertoni) Bertoni 

FDA has no questions 
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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(o)(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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167 500 
27 

f000 TYPE 
1E01  

(MG STE-MIL 

KG OF 

Desserts 500 
Cold confectionery 

1000 
Sweet corn 200 

Yoqutt 
Sauces 1000 

Delicades 1000 

250 
250 

167 
100 
150 
250 
250 

167 

Table 5. Food Uses of Steviol Glycosides Reported to JECFA with Calculated 
Steviol Equivalents 

a  WHO, 2006, reproduced from GRN No. 461. 
b 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 

ESTIMATE. mg kg BW DAY) 

GEMS/Food (Intemational)a  1.3-3.5 (for a 60 kg person) 
Japan, Per Capita 0.04 
Japan, Replacement Estimate b  

US, Replacement Eslimateb 5 

*Reproduced from GRN No. 461. Typically such replacement is, in reality, approximately 30% of dietary 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 

ScEnmos 

EDI 

As two, 
(ras sisbAY) 

As REIDAUDIONDE 
A6  

(Mono svesAr) 
Toni. Day INTAKe 

(sotokr) 

JECFA 
100% Reb A 
replacement of sugars 5.0 7.5 450 
20-30% Rob A 
repbscement of sugars 1.0 - 1.5 1,5 - 2.3 90 - 140 

Flare 
100% Reb A 
replacement of supers 0.3 - 1.0 i 	0.5 - 1.5 30 - 90 

MERMAN(' 

2.0 - 4.r 120 - 282 

CARGIU. 

1.3 - 340  78 - 204 

• Published values ix mixed steiti glycosides consumption lisled in the column we used for the 
Swan of Reb A coneampion Muss appeadng in nme No Sums. 

6  Urges kw Rib A consumplion were calcsasied Irma JECFA end FMK estimates a seed by 
mak" by 3 to come titir the molecular weight of Reb A cement to slSof rid by subsequently 
*MN by 2 because of the named Inheeent meselness of Rai A compared b the mixed steMol 
glyoosils. 

• Total daily ita• Voss WWII Salad b. a 60 kg spa. 
4  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 is 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 goverment 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 
either 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 (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 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 13- 
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 (Cuny 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 NOAELs (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 Fl 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 Fl 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 21400 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 in 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 



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 TA98, 
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 dietary 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% dietary 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 et 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 Mald 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 fmal 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. It 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 et al., 1997) and a safety factor of 100, to account for 

34 

000044 



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 

II 

MERCK 
11 

Specification 
http://certificates.merck.de  

Date of print: 
21.09.2010 

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

Spec. Values 

Assay 
m/m 	 a 99.2 

V/V 	 a 99.5 
/11,1 

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/1 

Merck KGaA, Frankfurter StraRe 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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IVIERCK 
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  
Zeioer 
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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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 Zeioer 
Compliance 
Certification 
OC-QA Quality Assurance Chemicals 

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



I I 
MERCK I 

1 
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 



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  
Zeigler  
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 
Expert for Kosher Foods & Ingredients 
Bad Ki•oingtn, Germany 

Son of; RABBI ABRAHAM HOCHWALD r 
Landesrabbiner von Nonlrhein 
Founder of the Kashruth Organisation 

n ,ga  

7etr Supe 

T5110111-1111 .0 aln 
o'n i -snm pin nnwa5 nnnin 

il`373 -11;posrcep TN 

5,71,1131n ornam ann :5E; 1.13 

inirt pus ?Irv* ala 
nrw./2n nD1W13 

Belgium: Teffax; (+320-281.12.32 Tsrael: Tellfax: ( 9721-3-922.0.71 Germany; l el! 	‘4- 1 .7:1 - 5.31 63,71 

Address: Gretrystr, 7. H -2018 Antwerp, HvIgiurn 	 er.pandoraix 	r ,.e.daro 

Ref 7607 b 

- 17'01 nDu J - ' 

./7/70_, in/Oln 
ls1n1 -nu n1 ,1rnl 11Y-ri -01n1 trT3111 flN rn1] ) 	1WN13 

Ethanol absolute suitable for use as excipient EMPROVE® exp Ph 100986 
Eur,13P,JP,USP 

3'111D-N7 	DIM BD urn 	»'1•2 nal ,7'3t) 	l'N1 -nrif ,n -ftinCjillN1-1 pun nun ,-n -urnn 

„Or izini -nr ,n 111)1 

noon In my? trlu mum mn ,  '737 mivi —1613 *7-m ixinn 1D•97 

.nnN ruur2 Nih U nruin TITIPT1 qpin 

i lrion n313 I- ,pen uvula ,ll `TIN:1 nr 

Xosher Certificate 

I hereby certify that I inNpected the ingredients and the production and packine process of 

100986 Ethanol absolute suitable for use as exeipient EMPROVE® exp Ph Eur,BP,IP,USP 

produced hv MERCK KGaA in Dannstadt (Germany) and 1 tbund that it does not contain, nor come in 

contact with any non-kosher substances in the course of production and packing 

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

This cenificate is valid for one year, until end of Februam  2011 

In witness thereof I sign today 30/12/2009 

R ld 
co rl 
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Appendix B. Certificates of Analysis 
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CERTIFICATE OF ANALYSIS 

Product Name: 	 Steviose SG 100 

Batch Number: 	

Amotmt: 

Manufacturing Date 	January 21. 2013 

Expiry Date: 	 January 20, 2015 

COA No : 

Date : 	 August 01, 2013 

ANALYIICAL RESULTS 

Analytical Parameters 
	

Method 	 Specification 	Result 

Appearance Form 	 Visual 	 Powder 	Powder 

Appearance Color 	 Visual 	 White 	White 

Total Glycoside (HPLC Area,%) Jecfa (2010) 	99.50 	99.64 

Rebaudioside A (HPLC Area,%) J fa (2010) 	70 - 83 	73.98 

Stevioside HPLC Area,%) 	Jecfa (2010) 	10 - 20 	16.16 

Residual Solvent (ppm) 	EPA Method 5021A s 5000 	95 

Water Content (%) 	 Karl Fischer 	s 3.0 	 1.70 

Ms. Pnita Chutasnit 

QA Manager 
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Analytical Parameters 	Method 	Specification 	Resuk 

Appearance Form 	 Visual 	 Powder 	Powder 

Appearance Color 	 Visual 	 White 	White 

Total Glycoside (HPLC Area,%) Jecfa (2010) 

Rebaudioside A (HPLC Area,%) Jecfa (2010) 

Stevioside HPLC Areik%) 	Jecfa (2010) 

Residual Solvent (ppm) 	EPA Method 5021A 

Water Content (%) 	 Karl Fischer 

9930 99.60 

70 - 83 7495 

10 - 20 1536 

s 5000 219 

s 10 231 

CERTIFICATE OF ANALYSIS 

Product Name: 	 Steviose SG 100 

Batch Number: 	

Amotmt: 	 - 

Manufacturing Date: 	January 30, 2013 

Expiry Date: 	 January 29, 2015 

COA No : 

Date 	 August 01, 2013 

ANALYTICAL RESULTS 

Ms. Pnita Chutasmit 

QA Masager 

(b) (6)

(b) (6)



Analytical Parameters 
	

Method 	Specification 	Result 

Appearance Form 	 Visual 	 Powder 	Powder 

Appearance Color 	 Visual 	 White 	White 

Total Glycoside (FIPLC Anta,%) Jecfa (2010) 

Rehaudioside A (IIPLC Area,%) Jecfa (2010) 

Stevioside HPLC Area,%) 	Jecfa (2010) 

Residual Solvent (mu) 	EPA Method 5021A 

Water Content (%) 	 Karl Fischer 

99.50 99.60 

70 - 83 7215 

10 - 20 18.68 

s 5000 310 

s 3,0 1.22 

' 

CERTIFICATE OF ANALYSIS 

Product Name: 	 Steviose SG 100 

Batch Number: 	

Amoimt: 

Manufacturing Date: 	January 02, 2013 

Expiry Date: 	 January 01, 2015 

COA No : 

Date : 	 August 01, 2013 

ANALYTICAL RESULTS 

Ms. Pnita Chutasmit 

QA Manager 

(b) (6)

(b) (6)



Analytical Parameters 
	

Method 	Specification 	Result 

Appearance Form 	 Visual 	 Powder 	Powder 

Appearance Cokir 	 Visual 	 White 	White 

Total Glycoside (HPLC Area,%) Jet& (2010) 

Rebanchoside A (HPLC AreaN Jecfa (2010) 

Stevioside HPLC Area,%) 	Jecfa (2010) 

Residual Solvent (ppm) 	EPA Method 5021A 

Water Content (%) 	 Rarl Fischer 

99.50 9939 

70 - 83 74_80 

10 - 20 15.88 

s 5000 282 

s 3.0 0.82 

CERTIFICATE OF ANALYSIS 

Product Name: 	 Steviose SG 100 

Batch Number: 	

Amount: 

Manufacturing Date: 	November 11, 2012 

Expiry Date: 	 November 10, 2014 

COA No : 

Date : 	 August 01, 2013 

ANALYTICAL RESULTS 

Ms_ Puha Chutasmit 

QA Manager 
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CERTIFICATE OF ANALYSIS 

Product Name: 

Batch Number: 

Amount 

Manufacturing Date 

Expiry Date: 

COA No : 

Date : 

Steviose SG 100 

November 14, 2012 

November 13, 2014 

- 

August 01, 2013 

ANALYTICAL RESULTS 

Analytical Parameters 	Method 
	

Specification 	Result 

Appearance Form 

Appearance Color 

Total Glycoside (HPLC Area,%) 

Rebaudioside A (BPLC Area,%) 

Stevioside HPLC Area,%) 

Residual Solvent (ppm) 

Water Content (%) 

Visual 

Visual 

Jecfa (2010) 

Jecfa (2010) 

Jecfa (2010) 

EPA Method 5021A 

Karl Fischer 

Powder 	Powder 

Wlute 
	

White 

99 50 99_78 

70 - 83 7431 

10 - 20 1605 

5000 302 

3,0 1,05 

Ms, Puna Chutasmit 

QA Manager 

(b) (6)

(b) (6)
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TEST REPORT  

	

...„.........,„,„,„ 	„.. -.4- --- ,,,-.---, 
..„,. 

*aroma...No, two 

Report No. 	: CBL59-13627 
Sample ID 	: 59-13627 
Batch No. 	: J6L59/06457 
Report Date 	: November 15, 2012 

Customer : ALMENDRA (THAILAND) LTD. 
7/313 MOO 6 T. MAPYANGPORN, 
A. PLUANGDEAND, RAYONG 21140 

Sample Description 	: FOOD INGREDIENT 
Customers Reference 	: BATCH 
Received Date 	: October 29, 2012 
Sample Condition 	; Sample is contained in Foil package, sealed, 
Analysis Commenced Date : October 29 2012 
Analysis Completed Date 	-.. November 13 ,2012 

_ 
Test Item Method Result Unit 

icyclohacillus sp Destçjnated 
	

ndra (Thailand) Ltd. Not Detected 
Fecal Coliform • APHA ; Chapter 8 43 ( PM; 
Listeria spp. • SAM Online (2003) : Chapter 10 Not Detected /25 g 
Total Plate Count Compendium of Method for the 

Microbiological Examination of Foods 
(APHA) 2001 Chapter 7. 

<10 est. (CFU)ig 	— 

S 	a AP,  150 65792002 1 Amid, 1: 2007 Not D 
$fephykxoccus 	1.1 Compendium of Method for the 

Microbiological Examination of Foods 
SAPHA), 2031 chapter 39 

<10 FU)/g 

Compendium of Method for tie 
Microbiological Examination of Foods 
(APHA) 2001 chapter 8. 

<10 

<10 

<10 

.• . 

! 
+.....— 

ICFLIY0 

(CF U)/g 

• 
ICF Wig 

oliform 

Yeast 

Compendium of Method tor the 
Microbiological Examination of Foods 

, 	2001 chapter  8.  
ADAC(2007) 997.02 

Mold AOAC(200 	997.02 , 10 i (CFU)/g _ 
^ 	• I 	e 	OIR-215-T 	h 	ed on 

	

AC 	,01 
0.74 % 

Ash • 

Pll ' 

in-hou 	method CR-216TM based on 
ADAC ( 	1927 0? 
ADAC (2607) 943 (12 

0,06 

5.41 
• t. 

0 

- 

Arsenic 	' 

Lead Pb • 

In-house method based on AOAC(2007) 
97178  

Not Detected 

<aoos 

I mgikg 

Mg/kg ADAC(2007) 999.11 
e o 	g * 

C d ium (Cd) ' 

In-house method IN-056-TM based on 
AOAC (2007) 974.14 
AOAC(2007) 999.11 

Not Detected 

0004 7 

I 
I 
: 

mg/kg 

nigik9 

, . 

N? 201097 BK 

!ica omug, -,dr 	 a,.-altraveapert ct4,  amy intomallakrsaelned t,erciirt 	 kno ,niad9a el iho Rose 

ard kwelitialsa. a Mit •.- 0 	OlBoo,se griMed an the ritoefftalsde 04 thi .o 	 %Nth /tivu. 0,06,  

oo istaiod. 

'ThFi C001i05 ■140.15004 	1050. 510000infiattaion tov54 ,Arrisgg 515000000000<05000000000<'. 501 . 	 arll 	ok.a 0<5a0c1 
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fl , 	 Report No. 	s CBI.59-13627 
. 	I 	r 

	

, , 	
i 	

Sample ID 	:
Batch No. 	.

Test Item Method Result 
— 

Unit  
Methanol • GC Not D 

Ethanol • GC/MS (Headspece) 0. 	5 % 	. 

Omanochlorine 	Group 

• 1.1-Dichloro-22-Bis 
14-Etnylphenyi) Ethane (P n ' 

_2, 

In-house method CH-094-TM based on 	, 
Journal of AOAC lnternationat Vol. 86, No. 	i 

2003 
Not Detected mg/kg 

• Acetochlor * Not Detected mg/kg 

• AjacNor • Not Detected 

• Aldrin ' Not Detected mg 

• All 	' 	* Noi Detected 9 
• Alpha-BHC• Not Detected  

Not Detected 
mglkg 
mgckg • Azaconezo le  ' 

• Benflurann ' Not Detected rn 

• Benoxacor • Not Detected  

• H 	• Not Detected m 

• Sifterrox * Not Detectei mg/kg 

• Boscelid ' Not Detected 
Not Dete 

mgikg 
mg/kg • Bmmog4ros• 

• h I • Not Detected mg/kg 

• p ette_•  te ed k 

• Bupir' 	• Not Detected ik 

• Butachlor i 	Not Detected 9 

• 10 	of ' Not Detected /k 

• Captan * Not Detected k 
• Ethyl ' Not Detected kg 

• benaide • Not Detected 

• Ch 	ne • Not Detected g 
• Chtorfenspyr • Not Detected g 

• Chlorfenson * Not Detected 1 

• Chloron , 	• Not Detected mg/kg  
• Chtorothalcnhl • Not Detected mg/k 

• Ch10111181-ditgathyl • Not Detected mg/kg  
• Chl 	hnate • Not Detected  

• ni 	Yt* Not Detected mgik g 

• Clomeprop ' Not Detected mufkg 

• Coum • Not Detected I-, 

• ODD * Not Detected mg/kg 

• DDE ' Not Detected • 
• DDT • Not Detected 

• -BHC • Not Detected 

• DI-allate • Not Detected g 

• Dichiottuankl ' Not Detected fag/kg  ,, 
• Dichloran • : 	Not Deted nou!Kg 

mg/kg • Dichlormie 
• Diciocymet • 

I 	Not Detected 
tsic,t Detected m7/kg 

• Dioofol • ..._ 	 Not Detected mgrkg 

• Dteldrin • : 	Not Detected mg/kg 

• Dtmethenamid • I 	Not Detected mg/kg 

201096 BK 

rely 	0 -. tep.ou sly intenteloo =Oohed twee 1,44400 0  

,,,, CAW: Stesepo r 	• 

 

,uutf■Slorsos powered Po Ms rooms Nee of CM t,, -t 	 , 

Tpac,,t, - pu lpstspo., a Pirst0 Dons 	o to ectpectro,  coroce sr** cm se,Oc Cor scope cribs moor , ,- 4 4' 	 o'-e rats 0-4 

sett p motors,* wilt, Op Oonatat Con*loses Spoken MCSOM C,MtC ss 4 eerc0so0 , - 	t' • 	'tt  Yenst,lett 
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Oth.'
/ 	 7, 7 

Overseas Merchandise Inspection Co., Ltd. Aftlititlit**4 
No. t 2 14 Yen Akan ;iv ri CtrAignonse, Yarnewo, ConalvA 10120 Thaitand 
Tel Nu, 	 No, *O6-2 , 29%-•2-Z570•1 041. ,O.plfroww.ornialoLcom 

	
Page 3 of 0 M 

Report No, 	CBLS9-13627 
Sample ID 	59-13627 
Batch Not 	, JBL59/06457 

Test Item Method I 	Result 
I 

Unit 

• D' 	I 	h • I 	Not Detected mg,kg 
• Endosuttan Sulphate • 
• Endobuffan4Jprta ' 

Not Detected ..L I 	mgarg 
Not Detected maikg 

• E 	fan-Bete ` Not De.c(::: rilg7 ,..9 
• Endrin • Not Dei«,c:, ! am kg 

mg/kg • Endtin aldeh de ' Not Detecteo 
• End ' 	e " Not Detected mg!kg 
• Et elfluralin • Not Detected mg/kg 

• Etridazote Not Detected mg/k 

• Fenemidone • Not D te ed ..... lk 
• Fipronil Not Detected 

Nat De 
mg',...ka 

• Flufenacat • 
• Fluthiacetanethyl • Not De • • 
• Folpet *  
• Fthalide ' 

Not Detected , 	g 
N/at Detected /kg 

• HeptachlOr • 
• Heptachlor epoxide* 

I 	Not Detected mglkg 
mgikg Not Detected 

• Hexechlombenzene • 
• Isoxeflutole • 

Not Detected  
Not Detected 

mgrkg 
I 	mg/kg 

• Lindens (gamma-BHC) ' 	 
• Mefenpyr-dlethyl * 

Not Detected Inct/k9 	, 
• kg Not Detected 

• Methox e  lor • Not Detected milli< 
• obutanil ' Not Detected . 	mg/kg 
• Nitran rin ' Not Detected I 
• Norflurazon • Not Detected mi9A9 
• Oxebetrinil ' Not Detected 
• Pentexazone • 
• Pyrklaben• 

Not Detected 
g Not Detected--  

• Pytidalyl * Not Detected 
Nor Detected 

mgilsci 
mglk • Pynfenox• 

• Ouintozene • 
• Tecnezene • 

Not Detected _ 
Not Detected 

mOlkff 
mgAm 

• T 	ifon • Not Detected 
Not Detected 

mg/kg ...., 
-gl ,<• • Thiazopyr * 

• Thifluza 	i 	' No c , 	I 

• Tolytfluanid * _ N t Detected miOc .....,. 
mgikg 

1------En9The 
• Tri-Allate I 	Not Detected  

Not Detected • TrichlarnIde • 
• Triflunzole • N t Detected nv.tkg 

• Thfluralin • Not Dete mg/kg 

9 • Vincit):•olin ' Not Detected 
Pyrethrc id Group kthouse method CH-/)94-TM based on 

Journal of AOAC International Vol. 86, No. 
2, 2003 	 .... 

t k • thrin • Nat Detected 
• CyfluthrIn " Not Detected t  	r! 	g 

I. • Cyhalothrin • Not Detected 
• Cypermethnn ' 
• Deltarnethrin, Tratomethnn ' 

i 	Not Detec ted .,....,..* 
I 	Not Detected 

; 	k . 	, 

 

	INNIIIIMMIII111111115103•111. 	 

 

  

NI 201095 

,•Srel orttly slouto seN aspoa- OO Oott wok - • or any OtonoNicri castulhoe OlooO without tivong twee" knYoriedlie of Itle n. 

OktIC GonorylOoraO to of (io • sts as raw -em 	Ittagirae 	WM. 	IA b.:, wn,re 

ffStiAtrd• 

CaeostoiNoport Nen-ed poNnant O en aof • •a nrCaknle.d ‹.1 VAL.1:11en tmre tho ponvoafs, ,oned.,1 ml ‘ot, 	onoa ml 

nan callarrrillY Mttlf* OoNSOI conOlOns of Bodoon* octoploa by tWIC efoemoo on liotro•fot*Factooliol 'eapeollon Agenvos, 
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Oversees Merchandise inspection Co., Ltd. Aqii 7 -, la flAttt 
No. 12 14 Yen Mae Sol 3 Chongeonso. Yannaw a, Barignak 1012 rt 
Tel No. 	22054 12e 3 fraw No 	tr1Cp:'• II! i-2•• .•' ■", I OFR_ rteolllerv”..comerter 	••••, 

	
Page 4 of 6 

13L MOM Report No, 	CE3L59-13627 
Sample ID 	: 59-13627 
Batch No 	JElt.59/06457 

Test Item Method 	 Result Unit 
• Fenpropathrin • Not Detected g 
• Ferivalerate • Not Detected 

• Flucymrinate Not Detected 
• lu 	mate ' 
• Permetbrin • 

Not rtetectJ 
Not Detectri 

• Pyrethtin Not Detecteci 
Organophosphorus 	Group In-house method CH-093-TM based on 

Journal of AOAC International Vol 86, No. 
2, 2003 

Not Detected 1 	• Acephate * 
• Anilofos • Not Detected 

Not Detected 
mg/kg 
mg/kg • Azinphos•m 	yl ' 

• Outamifes • Not Detected mg/kg 
mg/kg • Cadusaphos * Not Detected 

• Certophenothion * Not Detected 914 
• Chlorethoxyphos • N t Detect 

Not 
kg 
g • Chkxtenvinphos ' 

• Chlorpyritos • Not Detected 
Not Detected 

mg/kg_ 	 
rrtglkg  
mg/kg 

• Chlorpyritos-methyl • 
• Cyanotenphos ' Not DeteCted 
• C anophos • NotDetected 9 
• Demeton-Senethyl * Not Detected mgikg 
• Diazinon " Not Detected mg/kg 
• Dich 	en 	* Not Detected mg/kg 

• , NaIad * Not Detected 
Not Detected 

 mg/kg 
• Dicrotophos ' mg/kg 
• Dlmelboate • Not Detected mg/kg 
• Dimethylvinphoa * Not Detected mgikg 
• Dloxathlon • .„„., Not Detected mg/kg 
• Disuffoton • Not Detected rnflik9 
• Edrtenphos • Not Detected 

Not Detected 
al.914 

• EPN • rng/kg 
• Ethlon • Not Detected mg/kg 

dig/kg • Ethoprophos * Not Detected 
i 	• Etrimfos' —  	Not Detected , mg/kg 
1 	• Famphur ' Not Detected rn9/kg 
I 	• FonamtphoS ' Not Detected mgAft 	_ 

• FencNorfos • Not Detected g 
• Fenitrothion ' Not Detect k 
• Fensultothion j 	Not Detected mg/kg 

• Fenthion ' Not Detected 	_ _mg/kg 
• Fonofcs• Not Detected mg/kg 
• Fo 	. Not Detected meikg 
• Fosegazate • , Not Detemed mglIcg 

- • Iprobenios* Not Detected mg!kg 
• lsazophos ' Not Detected merke 

• Isocarbolos ' Not Detected rep:t'lt 

• Isoleaphos • Not Detected ne,,, kg 

• Isoteriphos Methyl ' , 	Not Detected mpg 

or 4014 thosM otWO.lie tfiell.mits"Ipteut 	 ,r4stlitard theriOn witNxat NPANg mcmisIS kno,414 

OMIC Gemmel Cemairms te uOrtem as minted on 	• ,,rose ,414 Pes reset,  McatetiRepori 

V? 201094 BK a Cs 	• Report Mimed mmeretete intipetAiraws,,,e, 	. • 

,Met Gene* CtIOMeen4 Streiewitt 

14'calaltepOrt 0,E, totererve to llirANItlhil motes te 444 releemot 	eta. ,  , 	e 

oare 

r'Npe 	• I • -•0444 
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0 	

NerSERIS 
Ne. 12 
Tel No, 

Test Item 
• Isoxathion * 

Merchandise Inspection Co„ 
- 14 Yen Akas So, 3 Chongnonsq. Yaraawa, RangkCic 
, , 64-2- 21t1 412d 7 ,,, NI'... 	•litl. 2. 2$7 257-1 unt.: 

1 

Ltd, gilvif.*MA!`&#± 
101A,  1 ,,e1 , ■ 

hal:41*w* ,,,,, : . 

Report No. 
Sample ID 
Batch No. 

Result 
Not Detected 

:-. CBL59-13627 
: 59-13627 
: JBL59106457 

Page 5 of 6 

Unit 
mg/kg 

Method 

• gatathion ' Not Detected kg 

• Mecaream • -- Not Detected 
Not Detected 

_ 
• ephospriMan " 
• Methacritos * Net Deteeted 

• Metharnidophos ' Not Detected mg/kg 	 
• MethIdethion ' Not Detected 

Not Detected 
mg/kg 
mg/kg • MM1POS • 

• kionocrotophos • _ Not Detected mg/kg 

• Omethoate • Not Detected mpg 
rng/kg • Parathion • Not Deteeted 

• Parathion-Methyl * Not Detected mg/119 _ 
• Phenthoale • Not Detected mg/kg 

• Phomte • Not Detected m9A9 
• Phosaton Not Date ed mg/kg 

• Phosmet ' Not Detected  
mg/kg • mitten ' Not Detected 

• Piperophos • Not Det g 
• Pkimiox phos ` Not Detected m 

• Pinta; 	" Noi Detected 
Not Detected 

mg/kg 

• Pmiphos-Methyl ' mg/kg 

• Protenefes Not Detected gAg 
• Propaphos * Not Detected mpg 

• Propelamphos ' Not De e 
• Prothlophos ' 	Not Detected 

Not Detected 
Not Detected 

mg/kg 

• Pyrazophos ' m9A9 
• Pyridetenthen • 
• Quinaiphos • Not Detected 

• Santhion - IN [A Detec.ted 
NA Delected 

-.... 
m 

..„ 
• Sulprotos * 
• Terbufos • „ Nut Detected kg 

• TetrachImvinphos • Not Detected mpg 
mgikg • Thietneton • Not Detected 

• Toictotos-ktethyl • Not Detected mgfkg 

• Triazophos • Not Detected mgAg 
• Tributes • Not Detected 

• Trichlodon • Not Detected 9 
• Varnidothion ' i 	Net Detected  ,  mg/kg .. 

Carbarnate 	Group In-house method CR-101-TM based on 
Journal of AOAC International. Vol, 86, 
No/, 2003,p. 412-431. 

• 1-Naphthol ' Not Detected mg/kg 

• Aldicarb • Not Detected _m_g/kg 
mpg • AJdicarb sultoxide ' Not Detected 

• Aldoxycarb • Not Detected 

— 	Not Detected 
Not Detected 

gikg 
, 	mg/kg 

mgikg 
• Bendiocarb ' 
• autencerb • 
• Carbaryi ' Not Detected rn.i.pkg 

• Carboluran • Not Detect nd mg/kg 

ommt onigy falpuit nay amnia* CartikA*Moaat at ally MIrrkhg(541 =Mama twain *Ma , h 	taraoa, limaaadde of laa kat* 

-,. ■., 	•! 	c)a.4C 	comfit a of . 	 ta5: /eft. hQ kw-el-10w 

V? 201093 	B 	- ■,Caa-,,,, taaa***1**-Na0d QUM ' 
	 duo 	and 

alt Galant :anaglk 	&mamas adapted Sy C. ," , ." 	--ant 
	 wan, 
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NO ,  12 ^ 14 `Ian Alot$ So! 3 Chongmnsii. Yauf taw a, : L -1 oo,,,, ts '01, ot I r', ,  and 0 AA I C. Overseas Merchandise inspection Co., Ltd.:.- -7ta- 1004-itt 

Tefl Pic ' •06-2-286 -4120 -2 ',:, N 	.,, 	e.e.22e7.25O I wt. 	-..v-p i;,w,omrcrtot.com 	
Page 6 of 6 

9 :[131.1 ,9P.P;; Els 	
Report No, 	: CB159-13627 
Sample ID 	: 59-13627 
Batch No, 	: JBL59/06457 

Test Item Method Result 	Unit 	. 
Not Detected 	rng/kg • Etrofoi • 

• Fero 	* Not Detected mg/kg 
• leoprocarb ' 
• Methiecarb " 

Not Detected mg/kg .-- . 
Not Detected 	mg/kg 

• Methornyl ' Not Detected mg/kg 
• et 	. Not Detected 

Not Detected 
mglk 
mgikg 
mgikg 

• ()amyl ' 
• Promecerb • Not Detected 
• Propoxur 
• Thiodcarb ' - 

Not Detected 
Not Detected 

Ikg 
mg/kg 

• XMC • Not Detected 	mg/kg 
• Xylylcarb (MPMC) ' Not Detected 	mg/kg 

• : ilia WTI la out ot scope of accreditation. 

DAM : Bacteriological Analytical Manual Online, 
est. : estimated count 
APHA : Compendium of Methods ter the MIcrotrological Examiratlon of foxl Artl Edition ,2001 

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

Overseas Merchandise Inspection Co., Ltd. 
Bangkok Laboratory 

(KONGSAK SUPASOON) 	 (KUNAPORN SANGIJANKAEW) 	(PiRAPHON PANTAMAS) 
Laboratory Manager 	 Supervisor of Chromatography Section 	Organic/Inorganic Section Manager 

NI 201100 

ruty-  ow: Otis CorlikutOrROOOtt Or atIr Woo+ 
	

Otuttootot-  tteti ,  v.to 	44usSO loso ,00dge ofItto toms 

Ar,r5 oxicfrionsfile. oI.I - 'n.4 C4fl04ufluofeA*uuuu 
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Customer : 	ALMENDRA 
7/313 

Sample Description 
Customers Reference 
Received Date 
Sample Condition 
Analysis Commenced 
Analysis Completed 

—.,..... 

A. PLUANGDEAND, 

f.'1a 	E.,..„,,.. 1.;td. 	II 91,  P" -',;SitttAft* Oversease,Mnrctonthse Jr-7,r 	C,2 
Tai No 	e6el , L0,98.4' : 	".', Fa, I.i, 	• 	•2•28i-4 70 1: URI 	htt - 	.+. 	," ,,,,, t 	",,' , 

TEST REPORT 
„ 	 , 

,,..... 

-,/,-,------„:" 
'6iiliA0

;:,  
h 

Report No. 	: CBL59-19294 
Sample ID 	: 59-19294 
Batch No. 	: J8L59108988 

Report Date 	; February 

(THAILAND) LTD. 
MOO 6 T. MAPYANGPORN, 

RAYONG 21140 

-.. 1ST CAKE P08 (SG100) 
: BATCH NO, 21012013 
: January 23, 2013 
:Sample is contained in Foil package, sealed. 

Date : January 24 ,2013 
Date 	: January 30 ,2013 

........_......._ 

Meridiem* 

Page 1 of 6 

, ,.. 
m SC' 

Mk Mud 

04, 2013 

.. 
Un it  Test Item Method MDL 	Result 

Moistur 	(Karl 	r)• AOCS(1997) Ca 20-84  
in-hOuse method OR-190-TM based 
on AOAC (2007) 986.15 	 I 
In-house method OR-216-TM based 	I 
on AOAC1200a923.03 	I 

- 	1.70 
0.006 	Not Detected 

- 	0.05 

%  
m9/k9 Arsenic 

Ash • 

Cadmium( 	)* AOAC(2007) 999.11 	 ' 
' Ethanol • 

0.0001 	Not 	 e 
GC/MS (Headspace) 	 ; - 	0.0095 

Le 	) • AOAC(2007) 999.11 0 002 	0810 
Mercury (Ho) In-house method IN-056-TM based on ; 

AOAC (2007) 97414 
GUMS (Headspace) 	 ' ' : 

0.002 	0.012 

s 	Not Detected k Methanol• 
pH * ADAC (2007) 943.02 6.36 - 

Organophoaphorus 	Group In-house method CH-0 	TM based ;  
. on Journal of AOAC International Vol. 1 
186. No, Z 2003 

• Acephate ' 	 1 0.01 	1 	Not Detected k 
• i 	' 0.0 
• AtnphnemethyI * : 0.05 	i 	Not Detected • • 
• Butarnifos • 	 I. 0.005 	I 	Nat Detected 

• Cad 	• , 0,007 	 d mg/kg  
miikg • Ca 	h 	.h' n ' 0.01 	Not Detected 

• Chlor 	s ' 0. 	Detected mg/kg 
• Chlorf 	. 

___....... 0.01 	Detected ..... „„. 	, ......._ 	mg 
• Ch 	' 0.01 	i 	Not Detect mg 
• Chlorpyrifos-methyl ' 0.01 	I 	Not Detect 
• Cyanofenphos ' , 

	

0.01 	I 	Not Detected 

	

.005 	I 	Not Dele-Oted • CYanopholl • 	 = 
• Demeton-S-rnethyl ' 0.006 	I 	Nor Detected 9 

N? 209126 BK 
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Overseas Merchandise_ ‘ 

: 

C's''•","•: ,r1,--7 - 
, ••L, 	.;]....., 	I 

-, 	, , 

..`:"..,!: 

.-i 

,, rkf 	--1. 	.n.'•!••• rri' :i 

...,,.:4.i., 	..i..., 

	

Report No, 	: CE;i, 

	

Sample ID 	• 59-192,34 

	

Batch No. 	J81.59:138.)8R 

0 •. -r. 

"'d ,je 2 of 6 

59-19294 

Unfl  
rr4kg 
niy!t.g,  
mg., ii:g  

TIan 
• Met zfr:on * 
• Dli.1401enthial " 
• O.461iiorvos. iiIIIL,I 

M MDL 
o 005 

C1 
0,003 
0.01 5-  

R.eJft 
Not Ocklect.KI 
No1 Detctto 
Not Detected _.. 

, 	Not rtD•ete,:t.e.,1 
' 

• D9cfOtOpO$ 
• :,',,,mettioattt • 

i 	• C methtvinttt 

,—_-- -_ 

- 

: 
r •  

— 

0,01 
00
0.02 
0 005 
0 01 
0.01 

0.002 

! 	Not Do..iodto.0 
Not PcIlecletrl 

- 	Not'1701„4.4 , ::—  . 
Not Detected 
Not Detected 
Not C.,,r•eJ 
Nat Detectecl 

mg.Aci3 
m9.,kg 
rnylu; --  
,n9tk9 	. 
rrq,kft , 

m 

• Didzathion * • 
Disudoton 

• Echienphoe 
• EPN • 

--„- 

. 
• Ethion • 
• Ethof , nphos ' 
• Ernft 

0.005 Not 	 mc:te..1 mgAg 

I 0.000 Net Dete•cle,1 ing.:Kg 
• rrprla 
• Fenemohos 

0.01 
0.005 
0.01 

001 

14c4 0•,,,cectt• 
tic 1:1c•<1e'd 

No, Detei0t.lo 
' Not Datocidd 

Not Deted•ad 

; 	rnvig 

Mp ,',,, 
. 	mci.i; . 	... 	. 

Ingko 
ri10.(0 

• Fenchiorfos 
• Ferdso 
• Foosulfothion - 
• FentMon ' i 	Nci DH10,.,...,,,,ii 	1 	rnprk Q  
• Fonotos * 0, )0•:.. I 	Not .7).*-.,',oczt•<.: 	1,91,g 

• Formomion 0 ,005 
2 

061" 

Not Detected 	nvikg 
• Fosthezata • 
• tprobergos • 

r - 

	

NotDeitc o0 	, _ar:setag, 	a  

	

biiCotati 	i 	.. mcy*.g 	' ` 

• Isezophos ' 
i 001 

001 
001 
0.01 
0.01 
r.t.02 

Not Don,:i•-,,1 
tot DetixNd 
Not Detested 
Not Detected 
K7O1-75etectet1  
Not c,.'....tectei 

! 	rnyli.g 

• isocotthofos •  rrtgA. ,:l 	: 

' • Isofenphoo Mecift • 
• Mouth 	• 

-,00 
. 

r-gkg • iii661 
• • 0 01 

C: 005 
0. 

3 
0öt 
0.005 

. 

Nol 7ecre...1 	. 	mgrkg 

• ' ■ C.,11:,w. ,,KI 
Not Detected 
Not Detected  

I Not DaleCied 
t Detected 

1 	regikg 

• acre 
• amodo 
• e 	idetteon • 

onphos * 

	

m9ils.9 		 

nij 
: 	, 

__. 

• MoncaotopNo8 0.01 Not Detected 	• 	nt .g•t -j 
• Cfnethoate ' 0.02 Not Detected 

Not Detected 	: 	rNix.0 
' 	NM Datoetod  

Nc"..rbelectitc1-  ' 	=NN.g 

• Parathion 
• PFA-v.V1,W4hyl 

• Phentave '  

0.01 
1001 

" 01 
• _ 

• Phornie • 
 I 

1 

0.005 NOT,:‘, .3,Ctild 	i 	,04 

• Phosmet • 
• Pbophamt 

r • Phosainne " 0.03 
0,05 
0.02 
0 01 

N .,-;.1 De; tartiod 
Not Detec“..d 
N-A Detei..tird 
N:it Detected  
Not Dete.led 
Not Dtgfcle0 

I 	ms•kg 
i 	rrii94. 

mg,  k O 

'1 1 G/ 1 0 
• Theeroonos • _ 

.1-  
• Plrinvioxypho5 • 
• 15 rniptios.ethyt 

0 02 
• 0.01 70G: .•0 

• Pifirraprio5-Methyt • 0.01 
0.07 

Not Dettoed 
Not 	.... c, ect  

tr ■oli,c) 
• Profenotos * 
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. . 	• . 	• 	Oci.7.e .as „(\i,1, ,,- .2.rtia ,r1 ., 9. 1 ,se:r13pe.::(,,--,t,;. .Jti C,,,,..0.,,,,  L 0 

Re-

SartipftS ii 

Batch No. 

C.81.59-1•921 ,t 
59-19294 
..18L5 .9/08)88 

Tt ltettt 

hos 

rafthos' 

defenthron 

• Ter 
• Tetraitorm 

t • TM 

•
t • Tokaof 

Trtz• 
• Tnbu • 

t • Trichlorfon • 
; • VermdotMon • 

rINsmate Group 

• 1-Nap 

• AJdicarb suItoilde 
• Aidoxycarb ' 
• Bendrocarb 
• Batoncarb  ' 
• Carbaryl • 
• C 
• Etrcloi 
• Ferret:weeds* 
• Isoprocarb • 
• Methiocarb 
• Methomyi• 

t•—• Metc(carb ' 
• Oxarryt 
• Pt'ornecarb 
• Propoxt. 
• TtUodicarb ' 
• XMC • 
• Xylyicarb (MPMC)  

OrganocrI ,DrIne 

1,1 ,Dimorc.2,2•8,s 
(4-Etnytpheny') FIettne 

0.01 	Nor r.,erecterf 
0.03 	Not Dereded 

0 00,5 

0.01 	, Not Deters: 
0.01 =Not De'ect,tt.) 

, Not Dot 	I 
Not Detecti,J 

00 ' Not Dtried 
( ').:200c;t5  
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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 II 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. 

75 

000085 



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 
Consultant 
MC Scientific Consulting LLC 
St. Helena Island, SC 

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

Date 

Date 
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