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I. GRAS EXEMPTION CLAIM 

A. Claim of Exemption From the Requirement for Premarket Approval Pursuant to 
Proposed 21 CFR 170.36(c)(1)1 

GLG Life Tech Corporation has determined that its high purity rebaudioside A 95%) product, 
which is referred to as RebpureTM RA95, and which meets the specifications as described below, 
is Generally Recognized As Safe (GRAS) in accordance with Section 201(s) of the Federal Food, 
Drug, and Cosmetic Act. This determination was made in concert with an appropriately convened 
panel of experts who are qualified by scientific training and experience. The GRAS determination 
is based on scientific procedures as described in the following sections. The evaluation 
accurately reflects the conditions of the stevia-derived sweetener's intended uses in foods. 

Robert S. McQuate, Ph.D.	 Date 
GRAS Associates, LLC 
20482 Jacklight Lane 
Bend, OR 97702-3074 

B. Name & Address of Notifier 

GLG Life Tech Corporation 
World Trade Centre, 999 Canada Place, Suite 519 
Vancouver, British Columbia, V6C3E1 
CANADA 

As the notifier, GLG Life Tech Corporation ("GLG") accepts responsibility for the GRAS 
determination that has been made for its purified rebaudioside A product 2 as described in the 
subject notification; consequently, these rebaudioside A preparations, i.e., having purities of no 
less than 95% rebaudioside A, meeting the conditions described herein are exempt from pre-
market approval requirements for food ingredients. 

I See 62 FR 18938 (17 April 1997) which is accessible at http://www.fda.gov/Food/FoodlngredientsPackaging/Generally  
RecognizedasSafeGRAS/ucm083058.htm. 

2 GLG Life Tech Corporation refers to its high purity rebaudioside A product from leaves of Stevie rebaudiana Bertoni with the 
tradename of Rebpure TM. 

GRAS ASSOCIATES, LLC	
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C. Common Name & Identity of Notified Substance 

High purity rebaudioside A, commonly abbreviated as reb A or Reb A, is the common name for 
the notified substance; also see Section 111.A. 

D. Conditions of Intended Uses in Food 

The high purity rebaudioside A preparations are intended to be used as a table top sweetener 
and as a general purpose non-nutritive sweetener for incorporation into foods in general, other 
than in meat and poultry products, at per serving levels that reflect good manufacturing practices 
principles in that the quantity added to foods should not exceed the amount reasonably required 
to accomplish its intended technical effect. 

E. Basis for the GRAS Determination 

Pursuant to 21 CFR § 170.30, GLG's standardized rebaudioside A preparation from the leaves of 
Stevie rebaudiana Bertoni has been determined to be GRAS on the basis of scientific procedures 
as discussed in the detailed description provided below. 

F. Availability of Information 

The data and information that serve as the basis for this GRAS notification will be sent to the US 
Food and Drug Administration (FDA) upon request or will be available for review and copying at 
reasonable times at the offices of GRAS Associates, LLC, located at 20482 Jacklight Lane, Bend, 
OR 97702-3074. 
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II. INTRODUCTION 

A. Objective 

At the request of GLG, GRAS Associates, LLC ("GA") has undertaken an independent safety 
evaluation of GLG's Rebpure TM RA95 preparation. The preparation is composed of high purity 
rebaudioside A, which is extracted from the leaves of Stevie rebaudiana Bertoni and purified to 
yield rebaudioside A with a purity of 95%. The purpose of the evaluation is to ascertain whether 
or not the intended food uses of rebaudioside A as a non-nutritive general purpose sweetener as 
described in Section IV.A are generally recognized as safe, i.e., GRAS. 

B. Foreword 

GLG provided GA with background information needed to enable the GRAS assessment to be 
undertaken. In particular, the information that was provided addressed the safety/toxicity of 
steviol glycosides; the history of use of stevia in food; and compositional details, specifications, 
and method of preparation of its purified rebaudioside A. GLG was asked to provide adverse 
reports, as well as those that supported conclusions of safety. Safety/toxicity studies performed 
with animals were noted to have value, along with available human testing. GLG was also asked 
to supply past and present human food use information. Knowing how much steviol glycosides 
has been safely consumed, i.e., the use levels, is critical in extrapolating to safe exposures for 
rebaudioside A when consumed as a food ingredient. The composite safety/toxicity studies, in 
concert with exposure information, ultimately provide the specific scientific foundation for the 
GRAS determination. 

In addition to the product specifications, chemical properties, manufacturing, and safety related 
information, GLG also provided some consumption/exposure information, along with other related 
documentation. This was augmented with an independent search of the scientific and regulatory 
literature extending through May 4, 2011. A GRAS assessment based on the composite safety 
information, i.e., based on scientific procedures, was undertaken. Those references that were 
deemed pertinent to the objective at hand are listed in Section VIII. 

C. Summary of Regulatory History of Stevia 

Sweeteners derived from stevia are permitted as food additives in South America and in several 
countries in Asia, including China, Japan, and Korea. In recent years, the subject sweeteners 
have received food usage approvals in Mexico, Australia, New Zealand, Switzerland, France and 
Hong Kong. Steviol glycosides have been used as a dietary supplement in the US, since 1995 
(Geuns, 2003). Based on the available information, no New Dietary Ingredient Notification for 
dietary supplement use of purified rebaudioside A has been made to the US FDA. Since 1989 
and prior to 2008, at least two GRAS petitions seeking authorization for the addition of stevioside 
or steviol glycosides to foods had been submitted to FDA. However, no authorizations had been 

GRAS ASSOCIATES, LLC

000008



GRAS Assessment - GLG Life Tech Corporation 
Rebaudioside A (?.. 95%) 
Page 7 of 112 

issued by FDA in response to these filings, and these petitions were withdrawn. It appears that 
the previously available safety data---including purity considerations---for stevia, stevioside, or 
steviol glycosides were inadequate. 

Based on information from FDA's GRAS Notice Inventory 3 website as of May 4, 2011, the agency 
has received 19 notices on rebaudioside A or steviol glycosides. Eleven of these notices have 
received "no question" letters from the FDA, while eight notices are under the agency review. In 
May 2008, Merisant and Cargill independently submitted GRAS notifications for rebaudioside A, 
highly purified forms of the steviol glycosides, to FDA. On December 17, 2008, FDA issued "no 
question" letters for each of these GRAS notices. Since December 2008, a series of GRAS 
notifications were submitted to FDA for stevia-derived sweetener products by the following 
companies: McNeil Nutritionals, LLC; Blue California; Sweet Green Fields, LLC; Wisdom 
Natural Brands; Sunwin and Wild Flavors (two notifications); Pyure Brands, LLC, PureCircle USA, 
Inc, and GLG Life Tech, Ltd. Each of these firms received a "no question" letter from FDA.4 
Additionally, eight notifications submitted to FDA by different manufacturers are pending with the 
agency. 

The Food Standards Australia New Zealand (FSANZ) has completed its evaluation of an 
application for use of steviol glycosides in foods in 2008. FSANZ recommended that the Australia 
and New Zealand Food Regulation Ministerial Council (Ministerial Council) amend the Australia 
New Zealand Food Standards Code to allow the use of steviol glycosides in food (FSANZ, 2008). 

The Joint Expert Committee on Food Additives (JECFA) has reviewed steviol glycosides at its 
51 st , 63 rd , 68 th and 73rd meetings. In 2000, JECFA published the original review on steviol 
glycosides (WHO, 2000). JECFA established a temporary ADI (acceptable daily intake) of 0-2 
mg/kg (on a steviol basis) at its 63rd meeting (WHO, 2006). Additionally, JECFA finalized food 
grade specifications (FAO, 2007a), although they were subsequently updated in 2008 (FAO, 
2008) and 2010 (FAO, 2010) (see below). At the 69 th meeting, the temporary status of the ADI 
was removed, and the ADI was raised to 0-4 mg/kg bw/day (on a steviol basis) as a result of the 
JECFA review of recently completed clinical studies with steviol glycosides (WHO, 2008). In 
2009, JECFA published a final monograph addendum on steviol glycosides (WHO, 2009). 

In early 2009, a number of parties, including the government of Australia and the Calorie Control 
Council, submitted a request to the Codex Committee on Food Additives in which it was proposed 
that the JECFA specifications for steviol glycosides should be modified to allow inclusion of 
Rebaudioside D and Rebaudioside F as specifically named acceptable glycosides that would be 
considered as part of the minimum 95% steviol glycosides composition (CCFA, 2009). This 

3 Accessible at: http://www.accessdata.fda.gov/scriptsficnficnNavigation.cfm?rpt=grasListing&displayAll=true.  
4 GRAS notification 252 was submitted by Merisant, GRAS notification 253 was submitted by Cargill, GRAS notification 275 was submitted by 

McNeil Nutritionals, GRAS notification 278 was submitted by Blue California, GRAS notification 282 was submitted by Sweet Green Fields, 
GRAS notification 287 was submitted by Wisdom Natural Brands, GRAS notifications 303 and 304 were submitted by Sunwin and Wild 
Flavors, GRAS notification 318 was submitted by Pyure Brands, GRAS notification 323 was submitted by PureCircle USA, and GRAS 
notification 329 was submitted by GLG Life Tech; information pertaining to these notifications are listed on FDA's website at 
http://www.accessdataida.gov/scriptsficifcnNavigation.cfrn?rpt=grasListing, along with their respective "no question" letters. 

GRAS ASSOCIATES, LLC
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proposed modification was endorsed by the Codex Alimentarius Committee in July 2009; it was 
on the agenda for discussion at the JECFA Meeting in June, 2010 (WHO, 2009), and JECFA 
recently took final action in approving the modified steviol glycosides specifications to include 
Rebaudioside D and Rebaudioside F (FAO, 2010; Appendix A). 

In 2008, Switzerland's Federal Office for Public Health (2008) approved the use of stevia as a 
sweetener citing the favorable actions of JECFA. Subsequently, France published its approval 
for the food uses of rebaudioside A with a purity of 97% (AFSSA, 2009). 

As of May 2010, the government of Hong Kong amended its food regulations to allow the use of 
steviol glycosides as a permitted sweetener in foods (Hong Kong Centre for Food Safety, 2010). 
This action followed in the aftermath of the detailed safety evaluation and favorable findings as 
reported by JECFA. 

On September 18, 2009, based on a review of the international regulation of Stevie rebaudiana 
and the clinical evidence for safety and efficacy, the Natural Health Products Directorate, Health 
Canada (2009), has adopted the following guidelines for the use of Stevia and steviol glycosides 
in Natural Health Products (NHPs). The revised recommendation for the maximum limit for 
steviol glycosides in NHPs is in accordance with the full ADI (acceptable daily intake) of 4 mg 
steviol/kg bw established by WHO (2008). 

In light of JECFA's 2008 findings and in response to a June 2008 request by the European 
Commission for European Food Safety Authority (EFSA) to deliver a scientific opinion on the 
safety of steviol glycosides as a sweetener for use in the food categories specified in the dossiers 
from the three petitioners, EFSA reexamined the safety of steviol glycosides (EFSA, 2010). After 
considering all the data on stability, degradation products, metabolism and toxicology, the EFSA 
Panel established an ADI for steviol glycosides, expressed as steviol equivalents, of 4 mg/kg 
bw/day, which is similar to JECFA's determination.° 

D. FDA Regulatory Framework 

Since 1995, steviol glycosides (or stevioside) have been used in dietary supplements in the US 
(Geuns, 2003). These supplements are widely available to consumers in the US through retail 
outlets and Internet purchases (Al-Achi and Greenwood, 2000). According to FDA regulation of 
foods, dietary supplements cannot legally be added to conventional foods. In order for their uses 
in conventional foods, dietary supplements must undergo premarket approval by FDA as food 

5 From a historical perspective, it is noted that the UK's Advisory Committee on Novel Foods and Processes for the Ministry of Agriculture, 
Fisheries and Food on September 24, 1998 rejected an application for use of steviol glycosides as a sweetener in herbal teas because 

"the applicant had not provided all of the information necessary to enable an assessment to be made." (See http://www.maff.gov.uk/  
food/nove1/980924.html.) In 1999, the Scientific Committee on Food for the European Commission concluded that "there are no satisfactory 
data to support the safe use of these stevia plants and leaves" (European Commission, 1999a). In another opinion also dated June 17, 
1999, the Committee also reiterated "its earlier opinion that stevioside is not acceptable as a sweetener on the presently available data" 
(European Commission,1999b). 

GRAS ASSOCIATES, LLC
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additives or, alternatively, the ingredients must be determined to be generally recognized as safe 
(GRAS). The authority to make GRAS determinations is not restricted to FDA. In fact, GRAS 
determinations may be provided by experts who are qualified by scientific training and experience 
to evaluate the safety of food and food ingredients under the intended conditions of use.6 

In 1997, FDA altered the GRAS determination process by eliminating the formal GRAS petitioning 
process. At that time, the petitioning process was replaced with a notification procedure.' While 
outlining the necessary content to be considered in making a GRAS determination, FDA 
encouraged that such determinations be provided to FDA in the form of a notification. However, 
notifying FDA of such determinations is strictly voluntary. 

6 See 21 CFR 170.3(i)(3). 
7 See 62 FR 18938 (17 April 1997) which is accessible at http://www.fda.gov/Food/FoodingredientsPackaging/Generally  

RecognizedasSafeGRAS/ucm083058.htm. 
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III. CHEMISTRY & MANUFACTURE OF REBAUDIOSIDE A 95%) 

A. Common or Usual Name 

The common or usual name for the products that are the subject of this notification is high purity 
rebaudioside A, which is derived from the leaves of Stevie rebaudiana Bertoni. Reb A is one of 
the common steviol glycosides found in nature. The rebaudioside A content of the commercial 
product is equal to or higher than 95%. Rebpure TM RA95 is the commercial name used by GLG 
in referring to the notified substance. In the scientific literature, steviol glycosides have been 
referred to as stevia, stevioside, steviol glycosides, and stevia glycoside. JECFA adopted the 
term, steviol glycosides, for the family of steviol derivatives with sweetness properties that are 
derived from the stevia plant. Presently, the term, stevia, is used more narrowly to describe the 
plant or crude extracts of the plant, while reb A---like stevioside---is the common name for 
another one of the specific glycosides that is extracted from stevia leaves. 

B. Description 

In 2009, Food Chemical Codex (FCC) prepared a monograph with a description and 
specifications for rebaudioside A. In this monograph, rebaudioside A is described as a white to 
off-white, hygroscopic fine crystal, granule, or powder having a sweet taste (FCC, 2009). It is 
freely soluble in ethanol:water 50/50 (v/v) and is sparingly soluble in water and in ethanol. 
Rebaudioside A is obtained from the leaves of the Stevie rebaudiana Bertoni plant in a multistep 
separation and purification process. The principal steps of manufacturing include extraction of 
steviol glycosides from the leaves using an aqueous or aqueous alcoholic (ethanol or methanol) 
solvent, and purification of rebaudioside A from the resulting mixture of steviol glycosides by resin 
absorption followed by recrystallization from an aqueous or aqueous alcoholic (ethanol or 
methanol) solvent. It is primarily composed of rebaudioside A, a glycoside of the ent-kaurenoid 
diterpenoid aglycone known as steviol (FCC, 2009). 

C. Chemistry of Rebaudioside A 

At its 51 st meeting, JECFA reviewed the safety related information on steviol glycosides, including 
the identity and chemistry of these compounds. The following description is taken from the 
original JECFA monograph (WHO, 2000). 

Steviol glycosides are natural constituents of the plant Stevie rebaudiana Bertoni, belonging to the Compositae 
family. The leaves of S. rebaudiana Bertoni contain eight different steviol glycosides, the major constituent 
being stevioside (triglucosylated steviol), constituting about 5-10% in dry leaves. Other main constituents are 
rebaudioside A (tetraglucosylated steviol), rebaudioside C, and dulcoside A. 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). 

GRAS ASSOCIATES, LLC 000012



OH 

GRAS Assessmant — GLG Life Tech Corporation 
Rebaurioside A 95%) 
Page 11 of 112 

Of the eight different steviol glycosides, the two principal sweeteners of stevia extracts have been 
identified as rebaudioside A and stevioside. The chemical identities and key chemical identifiers 
for the two major components are presented in Table 1. 

Table 1. Chemical Identity of Rebaudioside A & Stevioside 

REBAUDIOSIDE A 
Common name Rebaudioside A 

Chemical name
13-[(2-0-13-D-glucopyranosyl-3-043-D- 
glucopyranosyl-13-D- glucopyranosyl) oxy] 
kaur-16-en-18-oic acid, 13-D- glucopyranosyl 
ester 

Chemical 
formula C44H70023 

Formula weight 967.03 
CAS Number 58543-16-1 

STEVIOSIDE 
Common Name Stevioside 

Chemical name
1342-0-13-D-glucopyranosyl-p-D-
glucopyranosyl)oxy] kaur-16-en-18-oic acid, 
ii-D-glucopyranosyl ester 

C381160018 
Chemical 
formula 
Formula weight 804.88 
CAS Number 57817-89-7

The chemical structure of rebaudioside A is presented in Figure 1. JECFA (FAO, 2007b) 
identified the sweetener components of stevia and updated the list of common glycosides and 
their chemical structures (Figure 2) that are slightly different than compounds shown in other 
older publications (Nanayakkara et al., 1987; Suttajit et al., 1993). The structures of the 
components of stevia glycosides were also described in reviews by Kinghorn and Soejarto 
(1985), Kennelly (2002), and Geuns (2003). Other substances that lack sweetness include the 
labdane diterpenes, triterpenes, sterols and flavonoid glycosides. 

Figure 1. Chemical Structure of Rebaudioside A 
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Figure 2. Chemical Structures of Various Steviol Glycosides Reproduced from FACI a  b 

Compound name C.A.S. No. RI R2 

471-80-7 
Steviolbioside 41093-60-1 H fl-G1c-fi-Glc(2	1 
Stevioside 57817-89-7 AGic /3-Gle-/3-01c(2-41) 

4 Rebaudioside A 5854346-1 Aclic /3-Gle-,8-Cile(2—>1) 

/3-G1c(3-->1) 
Rebaudioside B 58543-17-2 /3-G lc-AG le(2 --> 1) 

ji-Gle(3-- >1) 
Rebaudioside C 63550-99-2 fl-Gle-a-Rba(2-->1) 
(dulcoside B)

fi-Gle(3-->1) 
Rebaudioside D 63279.. ! ,/3-Gle-/3-01c(2-->1) /1-G1e-/I-Glc(2—>1) 

8-Gle(3-->1) 
Rebaudioside E 63279444 A-Glc-P-(3le(2--->1) -G le-AG Ic(2	) 

9 Rebaudioside F 438045-89-7 A-Gle 5-01e-AXy1(2,-.+1) 

fl-G le(3 - >1) 
10 Rubusoside 63849-39-4 13-G lc P-Ole

a From FAO, 2007b. 
b The indicated C.A.S. No. for Rubusoside as reported in the cited reference is incorrect and should be 64849-39-4. 

D. Manufacturing Processes 

Based on available scientific and patent literature, several manufacturing processes for steviol 
glycosides have been reported. These processes are summarized below, along with GLG's 
manufacturing process for its rebaudioside A 95%). 
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1. Scientific & Patent Literature 

In general, steviol glycosides are obtained by extracting leaves of Stevia rebaudiana Bertoni with 
hot water or alcohols (ethanol or methanol). The extract is a dark particulate solution containing 
all the active principles along with leaf pigments, soluble polysaccharides, and other impurities. 
Some processes remove the "grease" from the leaves with solvents such as chloroform or 
hexane before extraction occurs (Kinghorn and Soejarto, 1985). There are several extraction 
patents for the isolation of steviol glycosides. Kinghorn and Soejarto (1985) have categorized the 
extraction patents into those based on solvent, solvent plus a decolorizing agent, adsorption and 
column chromatography, ion exchange resin, and selective precipitation of individual glycosides. 
In recent patents, methods using ultrafiltration, metallic ions, supercritical fluid extraction with 002 
and extract clarification with zeolite are employed. 

At the 68th JECFA meeting, steviol glycosides were defined as the products obtained from the 
leaves of Stevia rebaudiana Bertoni. As described by JECFA, the typical manufacture starts with 
extracting leaves with hot water and the aqueous extract is passed through an adsorption resin to 
trap and concentrate the component steviol glycosides. The resin is washed with methanol to 
release the glycosides and the product is recrystallized with methanol. Ion-exchange resins may 
be used in the purification process. The final product is commonly spray-dried. 

2. GLG's Manufacturing Process for Purified Rebaudioside A 

The source of GLG's rebaudioside A is the leaves of the Stevia rebaudiana Bertoni plant. The 
manufacturing process employed by GLG is fairly typical and similar to that yielding other related 
stevia-derived sweetener products on the market. The ethanol and methanol used in the 
purification process comply with FCC's 5 th Edition specifications for these solvents. The ion 
exchange resins used in the manufacturing comply with 21 CFR 173.65. The GLG rebaudioside 
A is prepared in accordance with current Good Manufacturing Practices (cGMP) at Qingdao 
Runhao Rabiana High Tech Co., Ltd, North Chenggang Road, Qangdao Export Processing Zone, 
Hetao, Chengyang District, Quangdao City, Shangdong Province, P.R. China. 

GLG has developed a state-of-the-art process for extracting steviol glycosides from the stevia 
leaf. The primary stevia extract preparation process is identical to that described in GLG's 
GRAS notification, GRN 329. The process is summarized by flow diagrams in Appendix B-1. In 
brief, steviol glycosides are obtained by the extraction of stevia leaves with water. Leaves from 
selected varieties of stevia plants are used for rebaudioside A production. Ferric chloride and 
calcium hydroxide are added to the extract solution to facilitate precipitation. The extraction 
solution is passed through plate filtration followed by adsorption onto resin; the glycosides are 
subsequently eluted with ethanol. The desorpted solution is decolored with active carbon and 
concentrated with film evaporators. It is again decolored with active carbon and filtered. The 
concentrate is spray dried to obtain the primary stevia extracts rich in rebaudioside A. The 
extract thus obtained is further processed with additional purification steps to obtain the high 
purity rebaudioside A. These additional processing steps are summarized by the flow diagram in 
Appendix B-2. The stevia extract is dissolved in ethanol and/or methanol, crystallized and 
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filtered. The crystallization and drying process is repeated two more times using . ethanol to obtain 
high purity rebaudioside A. The content of rebaudioside A in the final Rebpure Tm products is 
95%, while the total steviol glycosides content is 97%. 

E. Product Specifications & Supporting Methods 

1. JECFA Specifications for Steviol Glycosides 

The composition of extracts of Stevie rebaudiana Bertoni depends upon the composition of the 
harvested leaves, which are, in turn, influenced by soil, climate, and the manufacturing process 
itself (FAO, 2007b). 

In 2007, JECFA recommended that the method of assay should include a minimum requirement 
of 95% of the total of 7 specific steviol glycosides on a dried weight basis, and JECFA finalized 
food grade specifications at the 68 th JECFA meeting with publication in the FAO JECFA 
Monograph 4 (FAO, 2007a). Stevioside and rebaudioside A are the major component glycosides 
of interest because of their sweetening property. The 5 other associated glycosides found in 
preparations of steviol glycosides accepted by the JECFA specifications with the 95% 
requirement are rebaudioside C, dulcoside A, rubusoside, steviolbioside, and rebaudioside B. 
These, however, are typically found at much lower levels than stevioside or rebaudioside A. 
JECFA updated the specifications for steviol glycosides in 2008 (FAO, 2008), and then again in 
2010 when the specifications were expanded to include the original seven specific steviol 
glycosides plus Reb D and Reb F (FAO, 2010); also see Appendix A. 

Steviol glycosides are described as a white to yellow powder, odorless to having a slight 
characteristic odor, and exhibiting a sweetness that is 200-300 times greater than sucrose. The 
ingredient must consist of a minimum of 95% of 9 specific steviol glycosides. The steviol 
glycosides are freely soluble in water and ethanol, and the 1 in 100 solutions exhibit pH values 
between 4.5 - 7.0. The product should not have more than 1% ash with no more than a 6% loss 
on drying at 105°C for 2 hours. Any residual methanol levels should not exceed 200 ppm, and 
ethanol residues should not exceed 5000 ppm. Arsenic levels should not exceed 1 ppm as 
determined by the atomic absorption hydride technique. Lead levels should not exceed 1 ppm. 

2. Specifications for GLG's Purified Rebaudioside A (? 95%) 

GLG has adopted product specifications for its purified rebaudioside A product that meet or 
exceed JECFA recommendations while also complying with Food Chemicals Codex (FCC, 
2009) specifications for rebaudioside A. A comparison of the specifications provided by GLG 
and those from JECFA and FCC is presented in Table 2. Results of analyses performed by 
GLG quality control laboratories at the manufacturing site demonstrating that 5 production 
batches of RebpureTM RA95 meet the required specifications are provided in Appendix C-1. An 
analytical report from an independent laboratory pertaining to the identity of the components 
from the same five lots of Rebpure TM RA95, along with details of the methodology, are included 
as Appendix C-2. These data and reports demonstrate that the GLG product meets the purity 
criteria. A test report for analyses of pesticide residues in one production lot is included in 
Appendix C-3. 
GRAS ASSOCIATES, LLC
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Table 2. Specifications for GLG's Rebaudioside A (^ 95%) Product 

PARAIVETER
JECFAi 

SPEaFICAMONS 
STEV1OL GLYCOMDIES

FCC 
SPECIRMIONS 
REGALUOSIEE A

GLG 
SPEPRCATICNS 

REEtomOSIDE A 
(a 99%)

WHOM 

Appeerare
1Ahte to light yellcw 

powder

Wide to off-whte, 
hygrosoopic fine 

aysta, gentile, or 
powder

mite prmder
Visual 

&wetness
200-300 times sweeter 

than sucmse
NA

300-403 firms sweeter 
tan sucjar

Gustatory 

Rebadoside A NA NLT 95% ^ 95% JECFA I-PLC 

Total Stevid Gycosides NLT 95% NA 97% JECFA I-PLC 

Other Related SteAd 
Gyccsides (as Stet, 
Reb A, B, C, Dulc A 

Rulou, and SB) on dry 
weicght basis

NLT 95% Miff 5%3 NS JECEA 2007 

Reskie on Igition NS NS 5 1% USP 
Mdsture (loss on 

dYing)
NW' 6% WIT 6°/0 ^ 4% USP 

Ash MU 1% NUTT 1% < 1% USP 
Cptical notation NS NS -29° to -31°C USP 

Sdubility
Freely solthe in wetter 

aid ethanol
Fmely soluble in 

welter ethand (5050)
F_k. , solude in water 

'	 ' Y USP 

pH (1%sdution) 4.5 - 7.0 4.5 - 7.0 4.5-7.0 -	USP 

Residual solvent levels 

Residua Msthand NWT 200 rnalkg NNW 0.02% MAT 0.02% USP 

Resickial Maxi NW 5000 npikg -	mffr 0.5% NIVTT 0.5% USP 

Heavy metals 

Lead NW 1 mg/kg N1VTT 1 rnAg < 1 ppm AFS 

Arsenic	_ MIT 1 mgskg MIT 1 mgicg < 1 ppm AFS 

Nictobidogical 

Total Plate Count NA NA < 1000 dut FDA BAM 
Yeast at Mold NA NA 5 100 dulg FDA BAM 
Total colifoffn NA NA 5. 100 cfut FDA BAM 

Salmonella NA NA Negative FDA BAM 
Eschetichia coli NA NA Nagative FM BAM 

Staphylococcus aureus NA NA Negative FDA BAM
a Repered at 6 JECFA (WHO, 2008). 
b Excludes Reb A btt indudes akitiona Mo glycosides Reb D and Reb F; Abbreviations: St = Stevioside; Reb A = 

Reteudoside Reb B = Rebarkside B; Reb C = Rebaudoside C; alio A = D.Ilooside Rub = Rubuscside SB = 
Stevidbioside; NS = not spedfied; NA= not appficable; NLT = nct less thai; Mvii = not more than. 
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F. Stability Data 

Stevioside has 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. In another 
study, 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 after 2 months of storage at 37°C was noted. 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, but resulted 
in approximately 20% loss of rebaudioside A. Heating at 60°C for 6 days resulted in 0-6% loss of 
rebaudioside A. 

Merisant (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. In these 
investigations 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±5%. Both published and unpublished testing results from Merisant revealed that 
rebaudioside A in carbonated citric acid beverages and phosphoric acid beverages did not 
significantly degrade during prolonged storage at refrigeration, normal ambient, or elevated 
ambient temperatures. Minimal loss of rebaudioside A was detected after storage at 60°C, with 
considerable degradation noted after 13 hours at 100°C for carbonated beverage solutions and 
pure sweetener solutions (Merisant, 2008). 

Cargill (2008) also conducted extensive stability testing on rebaudioside A as a powder under 
various storage conditions and under a range of pH and temperatures. Additionally, Cargill also 
investigated rebaudioside A stability in several representative food matrices at room temperature 
and elevated temperatures. Stability profiles were created for table top 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. These degradation products were structurally 
related to the steviol glycosides that are extracted from the leaves of Stevie rebaudiana Bertoni. 
All the degradation products were found to share the same steviol aglycone backbone structure 
as found in stevioside and rebaudioside A, but they differ by virtue of the glucose moities 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, 2008). 

In photostability studies of the dry powder and mock beverages to ascertain rebaudioside A 
behavior under defined conditions of fluorescent and near UV light exposure, rebaudioside A was 
found to be photostable under the defined conditions of analysis (Clos et al., 2008). 
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In addition to the above described stability reports for purified rebaudioside A, in a GRAS 
notification by Sunwin and WILD Flavors (2010) on purified steviol glycosides with rebaudioside A 
and stevioside as the principal components, stability was investigated using a 0.04% solution of 
Reb A 80% in acidic solutions between pH 2.81 and 4.18. In this study, 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, the JECFA report, and the extensive 
stability testing presented by Merisant, Cargill and Sunwin and WILD Flavors support the position 
that high purity rebaudioside A products are well-suited for the intended food uses as reported by 
GLG. 
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IV. INTENDED DIETARY USES 

A. Intended Uses 

The subject GLG Rebpure TM RA95 preparation with rebaudioside A 95%) as the principal 
component is intended to be used as a table top sweetener and as a general purpose non-
nutritive sweetener in various foods other than meat and poultry products The intended use will 
be as a non-nutritive sweetener as defined in 21 CFR 170.3(o)(19). 8 The intended use levels will 
vary by actual food category, but the actual levels are self-limiting due to organoleptic factors and 
consumer taste considerations. However, the amounts of purified rebaudioside A (.?.. 95%) to be 
added to foods will not exceed the amounts reasonably required to accomplish its intended 
technical effect in foods as required by FDA regulation.9 

B. Food Uses As Addressed by JECFA, Merisant & Cargill 

As part of its safety deliberations, JECFA reviewed various estimates of possible daily intake of 
steviol glycosides (WHO, 2006). These estimates are presented in Table 3. Merisant also listed 
intended use levels of rebaudioside A for various food applications in their GRAS Notification 
(Table 4). Merisant utilized food consumption survey data from 2003-2004 NHANES to 
determine the estimated daily intake from the proposed uses of rebaudioside A. On a per user 
basis, the mean and 90 th precentile daily consumption of rebaudioside A was estimated as 2.0 
and 4.7 mg/kg bw/day, respectively. In its notification, Cargill (2008) utilized a different approach 
in estimating dietary intake figures for rebaudioside A when incorporated as a general sweetener 
in a broad cross-section of processed foods. 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. Findings from the above-described 
different sources along with FSANZ estimates are further discussed in Section IV.C, and the 
intake estimates are presented in Table 5. 

C. Estimated Daily Intake 

The very conservative consumer intake estimates provided by JECFA as shown in Table 3 were 
utilized to gauge the potential human exposures of steviol glycosides and rebaudioside A in foods 
as reported in the US and in other countries. As rebaudioside A is about twice as sweet as the 
mixed glycosides, these levels can be adjusted accordingly. GLG intends to use rebaudioside A 
in a number of food categories at levels that comply with GMP uses. The application of 
rebaudioside A to the same foods and at the same levels as those described in earlier FDA 

8 Non-nutritive sweeteners: Substances having less than 2 percent of the caloric value of sucrose per equivalent unit of sweetening 
capacity. 

9 See 21 CFR 182.1(b)(1). 
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notices by Merisant and Cargill is unlikely to affect the dietary intake of rebaudioside A from 
introduction into the market by another supplier who will have to compete in essentially the same 
markets and foods. This also negates the need for cumulative intake analysis. 

Table 3. Food Uses of Steviol Glycosides Reported to JECFA with

Calculated Steviol Equivalents 

FOOD TYPE

MAXIMUM USE LEVEL 
REPORTEDa 

(MG STEVIOL GLYCOSIDES 
/KG OF FOOD)

MAXIMUM USE LEVEL 
CALCULATED FOR 
REBAUDIOSIDE Ab 

MG REBAUDIOSIDE A 
/KG OF FOOD

MAXIMUM USE LEVEL 
CALCULATED FOR 
REBAUDIOSIDE Ab 

MG STEVIOL EQUIVALENTS 
/KG OF FOOD 

Desserts 500 250 83 
Cold confectionery 500 250 83 

Pickles 1000 500 167 
Sweet corn 200 100 33 

Biscuits 300 150 50 
Beverages 500 250 83 

Yogurt 500 250 83 
Sauces 1000 500 167 

Delicacies 1000 500 167 
Bread 160 80 27 

Reproduced firm W-10, 2006. 
b Calailated by Expert Paid assuring Woe the Meetness intensity for rebaucioside A and three-fold difference in molecular %eight 

beitviken rebadoside A and stevid. 

Table 4. Proposed Uses & Levels of Rebaudioside A by Merisanta 

FOOD GROUP REBAUDIOSIDE A (PPm) 

Tabletop sweeteners 30,000b 
Sweetened ready-to-drink teas 90-450 

Fruit juice drinks 150-500 

Diet soft drinks 150-500 

Energy drinks 150 

Flavored water 150 

Cereals (oatmeal, cold cereal, cereal bars) 150

a Merissrit, 2008. 
b Rai) A =tent of sachet prior to cilution and not representative of "as ansured" 
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Table 5. Summary of Estimated Daily Intake Assessments for Rebaudioside A 
& Calculation of Rebaudioside A Values from JECFA & FSANZ 

Estimates of the EDI 

Scenarios

EDI 

As Steviola 
(mg/kg bw/day)

As 
Rebaudioside A l) 
(mg/kg bw/day)

Total Daily Intake 
(mg/day) 

JECFA 

100% Reb A 
replacement of sugars 5.0 7.5 450 
20-30% Reb A 
replacement of sugars 1.0 - 1.5 1.5 - 2.3 90 - 140 

FSANZ 
100% Reb A 
replacement of sugars 0.3 - 1.0 0.5 - 1.5 30 - 90 

MERISANT

120 - 282 
CARGILL

78 - 204

a Published values for nixed stevid glycosides consumption listed in this column were used for the 
calculation d Reb A consumption values appeaing in mod Mo cdums 

b Estimates for Reb A consumption were calculated frcmJECFAald FSANZ estimstes as stevid 
rrultiplying try 3 to cored for the molecula mightCf Reb A ccrrpaed to stevid and by subsequently 
dvidng by 2 becase of the increased inherent sweetness of Reb A crrrpared to the nted stevid 
glycosides. 
Tda thty intae figres Mee calculated fa a 60 kg adult. 

d Riblished values are shawl for carpaison puposes. 

Further consideration was given to anticipated human exposures as projected independently and 
with different approaches by JECFA (WHO, 2006), Merisant (2008), and Cargill (2008). As 
described below, the multiple approaches tended to converge to yield estimated daily intakes 
(EDIs) in the range of 1.3 — 4.7 mg/kg bw/day that, when compared to the acceptable daily intake 
(ADI), constitutes an integral component in the subject GRAS evaluation. 

JECFA evaluated information on exposure to steviol glycosides as submitted by Japan and 
China. Additional information was available from a report on Stevie 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 
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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. The exposures to steviol glycosides (as steviol) as evaluated or derived by 
the Committee are summarized in Table 6. 

Table 6. Summary of Estimates of Exposure to Steviol Glycosides (as Steviol) 

ESTIMATE EXPOSURE (mg/kg BW/DAv) 
GEMS/Food (lnternational) a 1.3--3.5 (for a 60 kg person) 
Japan, Per Capita 0.04 
Japan, Replacement Estimateb 3 
US, Replacement Estimate b 5
a IN-10 Global Erwironmant IVbritoring SOem —Food Contarinaticn Ifiknitoting and Assessment Progarne 
b "These estimates were prepared in parallel to those for the irtemational estimates; it was assured that all delay 

sugas in (Jets in Japai aid the US mid be replaced by steviol glycosides on a sweetness equivalent basis, 
at a ratio of 2O0.1. 

In its assessment, JECFA concluded that the replacement estimates were highly conservative as 
the calculated dietary exposure overestimates likely consumption and that true dietary intakes of 
steviol glycosides (as steviol) would probably be 20 - 30% of these values or 1.0 - 1.5 mg/kg 
bw/day on a steviol basis, or 3.0 - 4.5 mg/kg bw/day for rebaudioside A based on the molecular 
weight adjustment. Furthermore, by adjusting for the 400-fold increased sweetness of 
rebaudioside A relative to sucrose compared to the mixed steviol glycosides sweetness factor of 
200-fold relative to sucrose assumed by JECFA, the estimated dietary intake of rebaudioside A 
would likely be about 1.5 to - 2.3 mg/kg bw/day. 

Similar to JECFA, FSANZ (2008) also 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 on a steviol basis, or 0.5 - 1.5 mg/kg bw/day for 
rebaudioside A when making both the molecular weight and sweetness equivalency calculations. 
Merisant also calculated a dietary estimate for rebaudioside A of 2.0 mg/kg bw/day for the 
average consumer of the foods listed in Table 4 and 4.7 mg/kg bw/day for a 90 th 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 rebaudioside A (Renwick, 2008). The 
estimated daily intake assessments have been compiled in Table 5. 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, for a total daily dietary 
exposure of up to 300 mg rebaudioside Reb for an adult weighing 60 kg. 

In October 2009, Cargill applied to FSANZ to increase the maximum usage levels of high purity 
steviol glycosides in the high volume food categories of ice cream and various beverages. Cargill 
supported its application with increased usage levels by presenting market share analyses which 
overestimate actual intake while remaining well below the generally accepted ADI. In December 
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2010, FSANZ recommended accepting the increased usage levels as requested since no public 
health and safety issues were identified. Final action is expected to materialize in 2011 (FSANZ, 
2010). 

On January 13, 2011, EFSA revised its dietary exposure assessment of steviol glycosides. For 
high consumers, revised 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). 

There have been many scholarly estimates of potential dietary intake of replacement sweeteners-
-- including steviol glycosides---that have been published (FSANZ, 2008; Renwick, 2008; WHO, 
2003) or submitted to FDA (Merisant, 2008). In GRAS notification 301, a simplified estimate was 
proposed to and accepted by FDA, based on the estimates of exposure in "sucrose equivalents" 
(Renwick, 2008) and the sweetness intensity of any particular sweetener (BioVittoria, 2009). As 
summarized in GRN 301, the 90 th percentile consumer of a sweetener which is 100 times as 
sweet as sucrose when used as a total sugar replacement would be a maximum of 9.9 mg/kg 
bw/day for any population subgroup. As noted in Table 2, the minimum sweetness intensity for 
GLG's reb A preparation is 300-fold that of sucrose. Therefore, the 90 th percentile consumer of 
this reb A preparation would consume no more than half this level or less than 5 mg/kg bw/day. 
Based on an estimate that steviol glycosides preparations consist of 40% steviol equivalents,10 
the consumption of steviol glycosides would be less than 2 mg/kg bw/day. 

The extent that stevia-based sweeteners will penetrate the US food supply and the extent the 
market will select mixed steviol glycoside products versus reb A products remains uncertain. 
Furthermore, many competing non-caloric sweeteners are currently available to consumers, 
which have been successful in the marketplace, most notably aspartame and sucralose. 

Based on the totality of dietary intake considerations presented above, the intake estimates are 
viewed as being conservative. When comparing these EDI assessments for steviol glycosides, 
we see that total daily consumption of the steviol glycosides and reb A for defined food uses and 
as a general purpose sweetener is expected to be substantially less than the acceptable daily 
intake values discussed at length in Section VI.C. 

D. Other Information on Human Exposure to Stevia: Use as Food Ingredient & Other Uses 

For about 20 years, consumers in Japan and Brazil, where stevia has long been approved as a 
food additive, have been using stevia extracts as non-caloric sweeteners." It was reported that 
40% of the artificial sweetener market in Japan is stevia based and that stevia is commonly used 
in processed foods in Japan (Lester, 1999). Although there are no reported uses of rebaudioside 
A as a dietary supplement, use of steviol glycosides as a dietary supplement is presently 
permitted in the US, Australia, and New Zealand and as a natural health product in Canada. It 
has wide use in China and Japan in food and in dietary supplements. In 2005, it was estimated 

10 Calculated by Expert Panel by multiplying by the ratio of molecular weight of steviol to molecular weight of stevioside. 
11 See Raintree NutritionTropical Plant Database (www.rain-tree.com/stevia.htm). 
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that sales of stevia in the US reached $45 million (The Food Institute Report, 2006). More recent 
reports of consumption figures for stevia reveal pronounced increases in global consumption. 
Worldwide, Zenith International estimates stevia sales of 3500 metric tons in 2010 which 
represents a 27% increase over 2009 figures. The market value is estimated to have increased 
to $285 million (Zenith, 2011). 

Hawke (2003) reported that stevia is commonly used as a treatment for Type 2 diabetes in South 
America. However, for its therapeutic effects elevated doses in the range of 1 g/person/day or 
more were reported to be necessary (Gregersen et al., 2004). 
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V. SAFETY DATA FOR REBAUDIOSIDE A 

A. Safety Data on Steviol Glycosides: Recent Reports & Reviews by Expert Bodies & 
Other Scientists 

Stevia and steviol glycosides have been extensively investigated for their biological, toxicological, 
and clinical effects (Carakostas et al., 2008; Geuns, 2003; Huxtable, 2002). Additionally, the 
national and international regulatory agencies have thoroughly reviewed the safety of stevia and 
its glycosides. Most notably, over the years JECFA has evaluated stevia and steviol glycoside 
multiple times (WHO, 2000, 2006, 2007, 2008). Recently FSANZ (2008) also evaluated steviol 
glycosides for use in food. The JECFA reviews, as well as the other reviews completed before 
2008, primarily focused on mixtures of steviol glycosides typically and were not specific for 
purified rebaudioside A. 

From the safety perspective, some of the earliest studies on steviol glycosides were of limited 
value as the actual compositions of materials investigated and their questionable purities 
undermined drawing firm toxicological conclusions. These early studies reported a decrease in 
fertility with crude stevia preparations and increased mutagenic activity of the principle metabolite, 
steviol. Based on these and other questions raised about safety by studies with materials of 
lesser purity and by studies with unusual protocols in in vivo and in in vitro systems usually 
employing high doses or high concentrations of test materials, FDA was reluctant to authorize the 
use of stevia. These concerns included renal toxicity, effects on glucose metabolism, and 
inhibition of mitochondrial enzymes. Over the last decade and a half, the safety of steviol 
glycosides and rebaudioside A in particular have been extensively investigated employing 
comprehensive and modern toxicology protocols using scientifically accepted dosing regimens of 
purified and standardized test substances. The findings from these investigations are discussed 
below.12 

JECFA encouraged the further elucidation of clinical effects on blood pressure and glucose 
metabolism on hypertensive and diabetic individuals, respectively, in parallel with normal human 
subjects. By 2006, sufficient data were generated for JECFA to satisfactorily establish a 
temporary ADI, which was finalized in 2008. Additional details on the JECFA reviews are 
discussed below. 

1. Summary of JECFA Reviews 

Earlier at its 51 st meeting, JECFA (WHO, 2000) expressed the following reservations about the 
safety data available at that time for steviol glycosides: 

The Committee noted several shortcomings in the information available on stevioside. In some studies, the 
material tested (stevioside or steviol) was poorly specified or of variable quality, and no information was 

12 Recently, an additional subchronic study was published that investigated the effects of 97% pure stevioside in drinking water on 
body weight, organ relative weight, hematological and biochemical parameters, and enzyme activities in Sprague Dawley rats. 
This study is summarized in Appendix D and is discussed by the Expert Panel in Section VI.B. 
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available on other constituents or contaminants. Furthermore, no studies of human metabolism of stevioside 
and steviol were available. In addition, data on long-term toxicity and carcinogenicity were available for 
stevioside in only one species. The mutagenic potential of steviol has been tested sufficiently only in vitro. 

Subsequently, additional data were generated on the metabolism of steviol glycosides and 
submitted to JECFA. This information suggested that the common steviol glycosides are 
converted to steviol by intestinal bacteria and then rapidly converted to glucuronides that are 
excreted. The committee now had a molecular basis to become comfortable with studies on test 
materials which consisted of variable composition but were relatively high purity mixtures of the 
common steviol glycosides. The new information also revealed that in in vitro studies steviol is 
mutagenic, while in vivo condition it is not mutagenic. The committee became convinced that 
purified steviol glycosides did not impair reproductive performance as did crude preparations of 
stevia and that there was sufficient chronic studies in rats with adequate no observed effect levels 
(NOEL) that could support a reasonable acceptable daily intake (ADI) in the range of doses that 
would be encountered by the use of steviol glycosides as a sugar substitute. However, JECFA 
wanted more clinical data to rule out pharmacological effects at the expected doses. The 
following excerpt was taken from the report of the 63 rd meeting (WHO, 2006): 

The Committee noted that most of the data requested at its fifty-first meeting, e.g., data on the metabolism of 
stevioside in humans, and on the activity of steviol in suitable studies of genotoxicity in vivo, had been made 
available. The Committee concluded that stevioside and rebaudioside A are not genotoxic in vitro or in vivo and 
that the genotoxicity of steviol and some of its oxidative derivatives in vitro is not expressed in vivo. 

The NOEL for stevioside was 970 mg/kg bw/day in a long-term study (Toyoda et al., 1997) evaluated by the 
Committee at its fifty-first meeting. The Committee noted that stevioside has shown some evidence of 
pharmacological effects in patients with hypertension or with type-2 diabetes at doses corresponding to about 
12.5-25 mg/kg bw/day (equivalent to 5-10 mg/kg bw/day expressed as steviol). The evidence available at 
present was inadequate to assess whether these pharmacological effects would also occur at lower levels of 
dietary exposure, which could lead to adverse effects in some individuals (e.g., those with hypotension or 
diabetes). 

The Committee therefore decided to allocate a temporary ADI, pending submission of further data on the 
pharmacological effects of steviol glycosides in humans. A temporary ADI of 0-2 mg/kg bw was established for 
steviol glycosides, expressed as steviol, on the basis of the NOEL for stevioside of 970 mg/kg bw/day (or 383 
mg/kg bw/day, expressed as steviol) in the 2-year study in rats and a safety factor of 200. This safety factor 
incorporates a factor of 100 for inter- and intra-species differences and an additional factor of 2 because of the 
need for further information. The Committee noted that this temporary ADI only applies to products complying 
with the specifications. 

The Committee required additional information, to be provided by 2007, on the pharmacological effects of 
steviol glycosides in humans. These studies should involve repeated exposure to dietary and therapeutic 
doses, in normotensive and hypotensive individuals and in insulin-dependent and insulin-independent 
diabetics. 

In 2007, at its 68th meeting, JECFA (WHO, 2007) concluded that sufficient progress had been 
made on the clinical studies and extended the temporary ADI until 2008. Subsequently, sufficient 
data had been received by JECFA to revise and finalize food additive specifications for steviol 
glycosides (FAO, 2007a). The Chemical and Technical Assessment report written after the 2007 
meeting, explained the Committee's thinking which resulted in flexibility in the identity 
specifications (FAO, 2007b). 
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In response to the call for data on "stevioside" for the 63rd meeting of the Committee, submissions from 
several countries showed that the main components of the commercially available extracts of stevia are 
stevioside and rebaudioside A, in various amounts ranging from about 10-70% stevioside and 20-70% 
rebaudioside A. The information indicated that most commercial products contained more than 90% steviol 
glycosides with the two main steviol glycosides comprising about 80% of the material. The 63rd JECFA 
required that the summed content of stevioside and rebaudioside A was not less than 70% and established a 
minimum purity of 95% total steviol glycosides. Analytical data showed that most of the remaining 5% could be 
accounted for by saccharides other than those associated with the individual steviol glycosides. 

Noting that the additive could be produced with high purity (at least 95%) and that all the steviol 
glycosides hydrolyze upon ingestion to steviol, on which the temporary ADI is based, the 68th 
JECFA decided it was unnecessary to maintain a limit for the sum of stevioside and rebaudioside 
content. The Committee recognized that the newly revised specifications would cover a range of 
compositions that could include, on the dried basis, product that was at least 95% stevioside or at 
least 95% rebaudioside A. 

In 2008, based on additional clinical studies, at its 69 th meeting, JECFA finalized the evaluation of 
steviol glycosides (WHO, 2008) and raised the ADI to 0 — 4 mg/kg bw/day and removed the 
"temporary" designation. The summary of the Committee's key conclusions in the final toxicology 
monograph addendum (WHO, 2009) were stated as follows: 

From a long-term study with stevioside, which had already been discussed by the Committee at its fifty-first 
meeting, a NOEL of 970 mg/kg bw per day was identified. At its sixty-third meeting, the Committee set a 
temporary ADI of 0-2 mg/kg bw for steviol glycosides, expressed as steviol, on the basis of this NOEL for 
stevioside of 970 mg/kg bw per day (383 mg/kg bw per day expressed as steviol) and a safety factor of 200, 
pending further information. The further information was required because the Committee had noted that 
stevioside had shown some evidence of pharmacological effects in patients with hypertension or with type 2 
diabetes at doses corresponding to about 12.5-25.0 mg/kg bw per day (5-10 mg/kg bw per day expressed as 
steviol). 

The results of the new studies presented to the Committee at its present meeting have shown no adverse 
effects of steviol glycosides when taken at doses of about 4 mg/kg bw per day, expressed as steviol, for up to 
16 weeks by individuals with type 2 diabetes mellitus and individuals with normal or low-normal blood pressure 
for 4 weeks. The Committee concluded that the new data were sufficient to allow the additional safety factor of 
2 and the temporary designation to be removed and established an ADI for steviol glycosides of 0-4 mg/kg bw 
expressed as steviol. 

The Committee noted that some estimates of high-percentile dietary exposure to steviol glycosides exceeded 
the ADI, particularly when assuming complete replacement of caloric sweeteners with steviol glycosides, but 
recognized that these estimates were highly conservative and that actual intakes were likely to be within the 
ADI range. 

2. Summary of FSANZ Review of Steviol Glycosides 

In 2008, FSANZ completed a review of the safety of steviol glycosides for use as a sweetener in 
foods. FSANZ concluded that steviol glycosides are well tolerated and unlikely to have adverse 
effects on blood pressure, blood glucose or other parameters in normal, hypotensive or diabetic 
subjects at doses up to 11 mg/kg bw/day. The FSANZ review discussed the adequacy of the 
existing database and several new studies, including the clinical studies reviewed by JECFA in 
the summer of 2007, most notably the work of Barriocanal et al. (2008), which was later published 
in 2008. 
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In their draft document, FSANZ also indicated that the new data in humans provides a basis for 
revising the uncertainty factors that were used by JECFA to derive the temporary ADI for steviol 
glycosides in 2005. In particular, the evidence surrounding the pharmacological effects of steviol 
glycosides on blood pressure and blood glucose has been strengthened so that the additional 2- 
fold safety factor for uncertainty related to effects in normotensive or diabetic individuals is no 
longer required. Therefore, FSANZ established an ADI of 4 mg/kg bw/day for steviol glycosides 
as steviol equivalents, derived by applying a 100-fold safety factor to the NOEL of 970 mg/kg 
bw/day (equivalent to 383 mg/kg bw/day steviol) in a 2-year rat study (FSANZ, 2008). 

3. Summary of EFSA Review of Steviol Glycosides 

On March 10, 2010, EFSA adopted a scientific opinion on the safety of steviol glycosides 
(mixtures that comprise not less than 95% of stevioside and/or rebaudioside A) as a food 
additive. Earlier---in 1984, 1989 and 1999---the Scientific Committee for Food (SCF) evaluated 
stevioside as a sweetener. At the time, the SCF concluded that the use of stevioside was 
"toxicologically not acceptable" due to insufficient available data to assess its safety. However, in 
light of JECFA's 2008 findings and in response to a June 2008 request by the European 
Commission, EFSA reevaluated the safety of steviol glycosides as a sweetener. As both 
rebaudioside A and stevioside are metabolized and excreted by similar pathways, with steviol 
being the common metabolite for both glycosides, the EFSA Panel agreed that the results of 
toxicology studies on either stevioside or rebaudioside A are applicable for the safety assessment 
of steviol glycosides. Considering the available safety data (in vitro and in vivo animal studies 
and some human tolerance studies), the EFSA Panel concluded that steviol glycosides, 
complying with JECFA specifications, are not carcinogenic, genotoxic, or associated with any 
reproductive/developmental toxicity. The EFSA Panel established an ADI for steviol glycosides, 
expressed as steviol equivalents, of 4 mg/kg bw/day based on the application of a 100-fold 
uncertainty factor to the NOAEL in the 2-year carcinogenicity study in the rat when administering 
2.5% stevioside in the diet. This is equal to 967 mg stevioside/kg bw/day (corresponding to 
approximately 388 mg steviol equivalents/kg bw/day). Conservative estimates of steviol 
glycosides exposures both in adults and in children suggest that the ADI could possibly be 
exceeded by European consumers of certain ages and geographies at the maximum proposed 
use levels. 

Recently, EFSA (2011) revised its exposure assessment of steviol glycosides from its uses as a 
food additive for children and adults and published the reduced usage levels in 16 foods by a 
factor of 1.5 to 3, with no changes for 12 food groups. Additionally, 15 other foods were removed, 
mainly within the category of desserts and other products, while 3 new food uses were added. 
The mean estimated exposure to steviol glycosides (equivalents) in European children (aged 1- 
14 years) ranged from 0.4 to 6.4 mg/kg bw/day and from 1.7 to 16.3 mg/kg bw/day at the 95" 
percentile. A correction was considered to be necessary for the consumption of non-alcoholic 
flavored drinks (soft drinks) by children, and the corrected exposure estimate at the 95th 
percentile for children ranged from 1.0 to 12.7 mg/kg bw/day. For adults, the mean and 97•5th 
percentile intakes were estimated to range from 1.9 to 2.3 and 5.6 to 6.8 mg/kg bw/day, 
respectively. Non-alcoholic flavored drinks (soft drinks) are the main contributors to the total 
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anticipated exposure to steviol glycosides for both consumer categories. For high consumers, 
EFSA noted that revised exposure estimates to steviol glycosides remain above the established 
ADI of 4 mg/kg bw (steviol equivalent). 

B. Safety Data on Rebaudioside A 

Since 2008, several well-designed toxicology studies that followed the current regulatory and 
other guidelines for such studies have been reported on purified rebaudioside A. These 
investigations included additional subchronic studies in rats and one in dogs, mutagenicity 
studies, reproduction and developmental studies in rats, and comparative pharmacokinetic 
studies with stevioside in rats and humans, as well as additional clinical studies. 

1. Subchronic Studies 

Recently, Curry and Roberts (2008) reported the results of two repeat dose studies of 
rebaudioside A in Wistar rats. The results of these investigations suggest that administration of 
rebaudioside A to Han Wistar rats at dietary concentrations of up to 100,000 ppm (9938 and 
11,728 mg/kg bw/day for males and females, respectively) for 4 weeks or 50,000 ppm (4161 and 
4645 mg/kg bw/day for males and females, respectively) for 13 weeks did not present any 
evidence of systemic toxicity. In the 4-week study, rebaudioside A (97% purity) was administered 
at dietary concentrations of 0, 25,000, 50,000, 75,000 and 100,000 ppm to male and female rats. 
The NOAEL, including an evaluation of testes histopathology, was determined to be 100,000 
ppm. In the 13-week study, Wistar rats were fed diets containing rebaudioside A at dietary 
concentrations of 0, 12,500, 25,000 and 50,000 ppm. In high-dose male and females groups, 
reductions in body weight gain attributable to initial taste aversion and lower caloric density of the 
feed were observed. Inconsistent reductions in serum bile acids and cholesterol were attributed 
to physiological changes in bile acid metabolism due to excretion of high levels of rebaudioside A 
via the liver. All other hepatic function test results and liver histopathology were within normal 
limits. No significant changes in other clinical pathology results, organ weights and functional 
observational battery test results were noted. Macroscopic and microscopic examinations of all 
organs were unremarkable with respect to treatment-related findings. The NOAEL in the 13- 
week toxicity study was considered to be 50,000 ppm or approximately 4161 and 4645 mg/kg 
bw/day in male and female rats, respectively (Curry and Roberts, 2008). 

In another 90-day dietary admix toxicity study, effects of rebaudioside A (99.5% purity) at target 
exposure levels of 500, 1000 and 2000 mg/kg bw/day were tested in Crl:CD(SD) rats (Nikiforov 
and Eapen, 2008; Eapen, 2007). Each group consisted of 20/animals/sex. No treatment related 
effects on clinical observations, food consumption, and functional observational or locomotor 
activity parameters were noted. There were no treatment related macroscopic, organ weight or 
microscopic findings. Significantly lower body weight gains were noted in the 2000 mg/kg bw/day 
group in males but not females. At the end of the dosing period, the body weight in males was 
9.1% lower than the control group. Due to the small magnitude of difference from the control 
group value, the investigators did not consider this result to be adverse. The decrease was most 
likely due to the large proportion of the diet represented by the test material. The NOAEL was 
determined as 2000 mg/kg bw/day. 
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A 6-month dietary toxicity study in Beagle dogs (4/sex/group) was conducted to investigate the 
potential adverse effects of rebaudioside A (97.5% purity) at dosage levels of 0, 500, 1000 or 
2000 mg/kg bw/day (Eapen, 2008). There were no unscheduled deaths during the course of the 
study. No treatment-related clinical observations were noted. Administration of rebaudioside A 
did not affect home cage, open field observations and functional observations and 
measurements. No differences in hematology findings, serum chemistry findings, or urinalysis 
findings between the groups were noted. Additionally, no treatment related gross necropsy 
observations, alterations in final body weight, alterations in organ weights, or histological changes 
were noted. The investigators concluded that no systemic toxicity of rebaudioside A was 
observed at dosage levels up to 2000 mg/kg bw/day and the assigned NOAEL was . 2000 mg/kg 
bw/day. 

2. Mutagenicity Studies 

In a set of in vitro and in vivo genotoxicity assays covering mutation, chromosome damage and 
DNA strand breakage, rebaudioside A consistently and uniformly revealed negative results 
(Pezzuto et al, 1985; Nakajima, 2000a; Nakajima, 2000b, Sekihashi et al., 2002. These studies 
are critically reviewed by Brusick (2008). JECFA also reviewed an unpublished chromosome 
aberration assay of rebaudioside A in cultured mammalian cells (Nakajima, 2000a) and did not 
find increases in chromosome aberrations. 

Additionally, FDA also reviewed three unpublished studies on rebaudioside A including a bacterial 
mutagenicity study (Wagner and Van Dyke, 2006), a mouse lymphoma study (Clarke, 2006) and 
a mouse micronucleus study (Krsmanovic and Huston, 2006) submitted by Merisant as part of the 
GRAS Notification. All three studies demonstrated lack of mutagenic or genotoxic activity. 
Additionally, Williams and Burdock (2009) also reported lack of genotoxicity in another set of 
published studies that included in vitro mutagenicity assays with Salmonella, E. coli, and mouse 
lymphoma cells. These investigators also reported lack of in vitro clastogenic effects in Chinese 
hamster V79 cells and the absence of in vivo effects in a mouse micronucleus assay and a rat 
study for unscheduled DNA synthesis. The key mutagenicity testing results for rebaudioside A 
are summarized in Table 7. 

3. Reproduction & Developmental Studies 

In a two-generation reproductive toxicity study, rebaudioside A (97 % purity) at 0, 7,500, 12,500, 
and 25,000 ppm was administered in diet to male and female Han Wistar rats (Curry et al., 2008). 
Administration of rebaudioside A was not associated with any signs of clinical toxicity or adverse 
effects on body weight, body weight gain, or food consumption. Similarly, administration of 
rebaudioside A did not affect reproductive performance parameters including mating 
performance, fertility, gestation lengths, estrous cycles, or sperm motility, concentration, or 
morphology in either the Fo or F 1 generations. The survival and general condition of the F 1 and 
F2 offspring, their pre-weaning reflex development, overall body weight gains, and the timing of 
sexual maturation, were not adversely affected by rebaudioside A treatment. The NOAEL for 
reproductive effects was 25,000 ppm and the NOAEL for the survival, development, and general 
condition of the offspring also was considered to be 25,000 ppm or 2,048 to 2,273 mg/kg body 
weight/day (the highest dose tested). 
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The results from two unpublished studies with rebaudioside A (Sloter 2008a, b) further support 
the above described findings from published studies. In a two-generation dietary reproduction 
study, four groups of male and female Crl:CD(SD) rats (30/sex/group) were fed either basal diet 
or the diet containing rebaudioside A (purity 95.7%) for at least 70 consecutive days prior to 
mating (Sloter 2008a). For the Fo and F1 generations rebaudioside A doses were 0, 500, 1000 
and 2000 mg/kg/day. At initiation of study, Fo animals were approximately 7 weeks of age. The 
test diet was offered to the offspring selected to become the F 1 generation following weaning 
[beginning on postnatal day (PND) 21]. The Fo and F 1 males continued to receive rebaudioside A 
throughout mating, continuing through the day of euthanasia. The Fo and F 1 females continued to 
receive rebaudioside A throughout mating, gestation and lactation until day of euthanasia. The 
authors concluded that there were no effects on reproduction in males or females as evaluated by 
estrus cycles, mating, fertility, conception or copulation indices, number of days between pairing 
and coitus, gestation length, and spermatogenic endpoints. Both for parental systemic and 
reproductive toxicity a dose level . 2000 mg/kg bw/day (highest dose administered) was assigned 
to be the NOAEL. 

In an embryo/fetal developmental toxicity study in rats (Sloter, 2008b), effects of rebaudioside A 
administered via gavage was tested. Rebaudioside A administration did not affect intrauterine 
growth and survival, and there were no test article-related fetal malformations or developmental 
variations at any dosage level. In the absence of maternal or developmental toxicity a dose level 
. 2000 mg/kg bw/day (highest dose administered) was considered to be the NOAEL for maternal 
and embryo/fetal developmental toxicity. 

4. Clinical Studies on Rebaudioside A 

In a four week randomized, double-blind, placebo controlled trial, hemodynamic effects of 
rebaudioside A at a dose of 1000 mg/day rebaudioside A (97% purity) or placebo in 100 
individuals with normal and low-normal systolic blood pressure (SBP) and diastolic blood 
pressure (DBP) were investigated (Maki et al., 2008a). Subjects were predominantly female 
(76%, rebaudioside A and 82%, placebo) with a mean age of -41 (range 18 to 73) years. At 
baseline, mean resting, seated SBP/DBP was 110.0/70.3 mm Hg and 110.7/71.2 mm Hg for the 
rebaudioside A and placebo groups, respectively. Compared with placebo, administration of 
rebaudioside A did not significantly alter resting, seated SBP, DBP, mean arterial pressure 
(MAP), heart rate (HR) or 24-hour ambulatory blood pressure responses. The investigators 
concluded that consumption of 1000 mg/day of rebaudioside A produced no clinically important 
changes in blood pressure in healthy adults with normal and low-normal blood pressure. 

In another trial, effects of 16 weeks of consumption of 1000 mg rebaudioside A (97% purity, n = 
60) were compared to placebo (n = 62) in men and women (33-75 years of age) with type 2 
diabetes mellitus (Maki, et al., 2008b). Changes in glycosylated hemoglobin levels did not differ 
significantly between the rebaudioside A (0.11 ± 0.06%, mean ± standard error) and placebo 
(0.09 ± 0.05%; p = 0.355) groups. Similarly, no significant (p > 0.05 for all) changes from 
baseline for rebaudioside A and placebo, respectively, in fasting glucose (7.5 ± 3.7 mg/dL and 
11.2 ± 4.5 mg/dL), insulin (1.0 ± 0.64 pU/mL and 3.3 ± 1.5 pU/mL), and Cpeptide (0.13 ± 0.09 
ng/mL and 0.42 ± 0.14 ng/mL) were noted. No treatment related changes in blood pressure, 
body weight, and fasting lipids were noted. Rebaudioside A was well-tolerated, and records of 
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hypoglycemic episodes showed no excess versus placebo. Based on these results, the 
investigators suggested that chronic use of 1000 mg rebaudioside A does not alter glucose 
homeostasis or blood pressure in individuals with type 2 diabetes mellitus. 

Table 7. Mutagenicity Studies on Rebaudioside A 
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5. Absorption, Distribution, Metabolism & Excretion (ADME) Studies 

In three recently completed studies, absorption and fate of rebaudioside A was systematically 
investigated in rats and humans. 

For comparative purposes to determine whether toxicological studies conducted previously with 
stevioside would be applicable to the structurally-related glycoside, rebaudioside A, toxicokinetics 
and metabolism of rebaudioside A, stevioside, and steviol were examined in rats (Roberts and 
Renwick, 2008). Orally administered single doses of the radiolabelled compounds were 
extensively and rapidly absorbed with plasma concentration-time profiles following similar 
patterns for stevioside and rebaudioside A. Within 72 hours of administration, elimination of 
radioactivity from plasma was essentially complete. All plasma samples had similar metabolite 
profiles; the predominant radioactive component in all samples was steviol, with lower amounts of 
steviol glucuronide(s) and low levels of one or two other metabolites. Rebaudioside A, stevioside, 
and steviol were metabolized and excreted rapidly, with the majority of the radioactivity eliminated 
in the feces within 48 hours. Urinary excretion accounted for less than 2% of the administered 
dose for all compounds in both intact and bile duct-cannulated rats, and the majority of the 
absorbed dose was excreted via the bile. After administration of the compounds to intact and bile 
duct-cannulated rats, radioactivity in the feces was present primarily as steviol. The predominant 
radioactive compound detected in the bile of all cannulated rats was steviol glucuronide(s), 
indicating de-conjugation in the lower intestine. The authors concluded that the overall data on 
toxicokinetics and metabolism indicate that rebaudioside A and stevioside are handled in an 
almost identical manner in the rat after oral dosing. 

In a randomized, double blind, cross-over study in healthy male subjects, Wheeler et al. (2008) 
assessed the comparative pharmacokinetics of steviol and steviol glucuronide following single 
oral doses of rebaudioside A and stevioside. Following administration of rebaudioside A or 
stevioside, steviol glucuronide appeared in the plasma of all subjects, with median Tmax values 
of 12.00 and 8.00 hours post-dose, respectively. Steviol glucuronide was eliminated from the 
plasma, with similar t 112 values of approximately 14 hours for both compounds. Administration of 
rebaudioside A resulted in a significantly (approximately 22%) lower steviol glucuronide geometric 
mean Cmax value (1472 ng/ml) than administration of stevioside (1886 ng/mL). The geometric 
mean AUCo-t value for steviol glucuronide after administration of rebaudioside A (30788 
ng*hr/mL) was approximately 10% lower than after administration of stevioside (34090 ng*hr/mL). 
Steviol glucuronide was excreted primarily in the urine of the subjects during the 72-hour 
collection period, accounting for 59% and 62% of the rebaudioside A and stevioside doses, 
respectively. No steviol glucuronide was detected in feces. Pharmacokinetic analysis indicated 
that both rebaudioside A and stevioside were hydrolyzed to steviol in the gastrointestinal tract 
prior to absorption. The majority of circulatory steviol was in the form of steviol glucuronide 
indicating rapid first-pass conjugation prior to urinary excretion. Only a small amount of steviol 
was detected in urine (rebaudioside A: 0.04%; stevioside: 0.02%). The investigators concluded 
that rebaudioside A and stevioside underwent similar metabolic and elimination pathways in 
humans with steviol glucuronide excreted primarily in the urine and steviol in the feces. No safety 
concerns were noted as determined by reporting of adverse events, laboratory assessments of 
safety or vital signs. 
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Another pharmacokinetic investigation was done as a toxicokinetic (TK) phase of a dietary study 
to determine the potential of rebaudioside A toxicity in rats at levels up to 2000 mg/kg bw/day 
(Sloter, 2008a). Rebaudioside A and total steviol were detected in peripheral blood of rats during 
daily administration of 2000 mg/kg bw/day of rebaudioside A at extremely low levels, with mean 
plasma concentrations of approximately 0.6 and 12 ug/mL, respectively. Estimates of absorbed 
dose for rebaudioside A and total steviol were approximately 0.02% and 0.06%, respectively, 
based on the amounts measured in urine collected over 24 hours in comparison to daily 
administered dietary dose to rats. Mean fecal rebaudioside A and measured hydrolysis products 
expressed as Total Rebaudioside A Equivalents compared to daily administered dose results in 
an estimate of percent of dose recovered 84%. 
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VI. DISCUSSION OF GRAS CRITERIA & REVIEWED INFORMATION 

A. GRAS Criteria 

FDA defines "safe" or "safety" as it applies to food ingredients as: 

"...reasonable certainty in the minds of competent scientists that the substance is 
not harmful under the intended conditions of use. It is impossible in the present state 
of scientific knowledge to establish with complete certainty the absolute harmlessness 
of the use of any substance."13 

Amplification is provided in that the determination of safety is to include probable consumption of 
the substance in question, the cumulative effect of the substance and appropriate safety factors. 
It is FDA's operational definition of safety that serves as the framework against which this 
evaluation is provided. 

Furthermore, in discussing GRAS criteria, FDA notes that: 

"...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 through experience based on common use in food prior 
to January 1, 1958, shall be based solely on food use of the substance prior to January 1, 
1958, and shall ordinarily be based upon generally available data and information."14 

FDA discusses in more detail what is meant by the requirement of general knowledge and 
acceptance of pertinent information within the scientific community, i.e., the so-called "common 
knowledge element," in terms of the two following component elements:15 

• Data and information relied upon to establish safety must be generally available, 
and this is most commonly established by utilizing published, peer-reviewed scientific 
journals; and 

• There must be a basis to conclude that there is consensus (but not unanimity) among 
qualified scientists about the safety of the substance for its intended use, and this is 
established by relying upon secondary scientific literature such as published review 
articles, textbooks, or compendia, or by obtaining opinions of expert panels or opinions 
from authoritative bodies, such as JECFA and the National Academy of Sciences. 

13 See 21 CFR 170.3(i). 
14 See 21 CFR 170.30(a). 
15 See 62 FR 18938 (17 April 1997) which is accessible at http://www.fda.gov/Food/FoodlngredientsPackaging/Generally  

RecognizedasSafeGRAS/ucm083058.htm. 
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The apparent imprecision of the terms "appreciable", "at the time" and "reasonable certainty" 
demonstrates that the FDA recognizes the impossibility of providing absolute safety, in this or any 
other area (Lu 1988; Renwick 1990). 

As noted below, the safety assessment to ascertain GRAS status for rebaudioside A with the 
defined food uses meets FDA criteria for reasonable certainty of no harm by considering both the 
technical and common knowledge elements. 

B. Discussion of Expert Safety Reviews of Steviol Glycosides 

Because of their sweetness characteristics, steviol glycosides are unique in that they have viable 
uses as a non-nutritive sweetener in foods. 16 Periodic reviews by JECFA over the years indicate 
the progress of knowledge on the toxicology of steviol glycosides. Several early safety-related 
studies on these compounds were performed on crude extracts of stevia. These studies also 
included multiple investigations with in vivo and in vitro models which explored the biological 
activity of stevia extracts at high doses or high concentrations. These early investigations raised 
several concerns, including impairment of fertility, renal effects, interference with glucose 
metabolism, and inhibition of mitochondria! enzymes. In recent years as more and more studies 
were performed on purified glycosides, the toxicology profile of steviol glycosides eventually 
proved to be rather unremarkable. A number of subchronic, chronic and reproductive studies 
have been conducted in laboratory animals. These studies were well designed with appropriate 
dosing regimens and adequate numbers of animals to maximize the probability of detection of 
important effects. Notably, the initially reported concerns related to the effects of stevia leaves or 
crude extracts on fertility were refuted by the well-designed reproductive studies with purified 
steviol glycosides. All other concerns failed to manifest themselves at the doses employed in the 
long-term rat studies. 

As discussed in Section V, at its fifty-first meeting, JECFA determined that there were adequate 
chronic studies in rats, particularly the study by Toyoda et al. (1997), to establish a temporary ADI 
of 0 - 2 mg/kg bw/day with an adequate margin of safety. The committee also critically reviewed 
the lack of carcinogenic response in well-conducted studies. These studies justified the 
Committee conclusion that the in vitro mutagenic activity of steviol did not present a risk of 
carcinogenic effects in vivo and, therefore, all common steviol glycosides which share the same 
basic metabolic and excretory pathway and that the use of high purity preparations of various 
steviol glycosides are safe to use as a sugar substitute. Subsequently, the additional clinical data 
reviewed by JECFA allowed the Committee to establish a permanent ADI of 0 - 4 mg/kg bw/day 

16 It has also been repotted that steviol glycosides may have pharmacological properties, which can be used to treat certain disease 
conditions such as hypertension and Type 2 diabetes. Chatsudthipong and Muanprasat (2009) published a comprehensive review where 
they note that such therapeutic applications have not been firmly established as being due to steviol glycosides. The reviewers point out 
that the effects occur at higher doses than would be used for sweetening purposes. Furthermore, many effects noted in older studies may 
have been due to impurities in preparations that do not meet the contemporary purity specifications established by JECFA for use as a 
sweetener. If oral doses of steviol glycosides impart pharmacological effects, such effects would undoubtedly occur due to actions of the 
principle metabolite, steviol, but the pharmacological effects of steviol have not been comprehensively investigated. 
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(based on steviol equivalents) or 0 - 12 mg/kg bw for rebaudioside A. The GRAS Expert Panel 
critically reviewed the JECFA assessment and agrees with this reasoning. 

The Panel discussed findings from a recently published exploratory subchronic toxicity study in 
rats by Awney et al. (2010), where a number of toxicological effects of stevioside treatment were 
reported. Critical review of the publication revealed the poor study design that included 
insufficient numbers of animals, group-housing with the potential for stress-related changes, 
unreliable access to steviol via drinking water resulting in suspect dosing calculations in group-
housed cages, no indication of fasting prior to blood collection which affects many chemistry and 
hematological values, no urine collection and no histopathological evaluations for confirmation of 
findings beyond the controls. Additionally, the report did not adequately report mean or individual 
organ weight data and lacked comparison of study findings against laboratory historical control 
data. In contrast to the data presented by Awney et al. (2010), several well-designed and well-
conducted subchronic toxicity studies did not reveal any adverse effects from rebaudioside A 
consumption. 

The Panel also noted from a recent study that DNA damage was seen in a variety of organs as 
assessed by comet assay in rats given drinking water containing 4 mg/mL steviol glycosides for 
up to 45 days (Nunes et al., 2007). The methodology used in this study was questioned by 
several experts in the field (Geuns, 2007; Williams, 2007; Brusick, 2008). The Panel has 
reviewed the cited publications and agrees and discounts the importance of the Nunes et al. 
(2007) study. 

The Panel has reviewed the findings from human clinical studies. The Panel noted that as 
regards to the clinical effects noted in humans, in order to corroborate the observations in these 
studies that these effects of steviol glycosides only occur in patients with either elevated blood 
glucose or blood pressure (or both), JECFA called for studies in individuals that are neither 
hypertensive nor diabetic (WHO, 2006). The new data presented to JECFA and also published 
by Barriocanal et al. (2008) demonstrate the lack of pharmacological effects of steviol glycosides 
at 11 mg/kg bw/day in normal individuals or approximately slightly more than 4 mg/kg bw on the 
basis of steviol equivalents. It is possible that JECFA may also have reviewed the preliminary 
results associated with the recently published clinical studies on rebaudioside A (Maki et al., 
2008a, b). The Panel concludes that there will be no effects on blood pressure and glucose 
metabolism in humans at the doses of rebaudioside A expected from its use in food as a non-
nutritive sweetener. 

JECFA's review also included anticipated dietary patterns and the use concentrations expected in 
various foods in order to calculate an estimated daily intake (EDI) (WHO, 2003, 2006). Based on 
the assumption of 100% substitution of steviol glycosides for sugar, an EDI of 5 mg/kg bw/day of 
steviol was calculated for US consumption. JECFA noted that the replacement estimates were 
highly conservative and that this calculated intake of steviol glycosides (as steviol) would more 
likely be 20-30% of these values. Except for the scenario developed by JECFA with 100% 
replacement of sugars by steviol glycosides, and as discussed in Section IV.0 and summarized in 
Table 5, the highest dietary estimate for use in foods for rebaudioside A is 4.7 mg/kg bw/day. 
The Panel agrees with the JECFA ADI of 4 mg/kg bw/day based on steviol equivalents which 
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corresponds to 12 mg/kg bw/day for rebaudioside A and notes that the estimates as contained in 
Table 5 of anticipated dietary intake are below the ADI. 

C. Discussion of Safety of Rebaudioside A17 

Since July 2008, over ten papers describing the results of a comprehensive research program by 
different groups on rebaudioside A have been published. These and some other unpublished 
studies formed the basis of the two initial GRAS notifications to FDA each by Cargill (GRN 253) 
and Merisant (GRN 252). Prior to this, a limited number of toxicology studies specifically on 
rebaudioside A were conducted. Even before these new studies were completed and as noted in 
the previous section, JECFA concluded that seven common steviol glycosides are safe for use as 
sweetener preparations when present in any combination as long as the combined purity of 95% 
or more was established. 

Since a majority of the previous pharmacokinetic research was conducted with steviol glycosides, 
the presumed strategy adopted for the more recent research on rebaudioside A was to conduct a 
limited number of well-designed and executed toxicology studies on rebaudioside A itself and to 
demonstrate in rats and in humans that it is handled pharmacokinetically similarly to stevioside. 
This approach appears to have been undertaken to justify the JECFA-generated ADI without 
having to conduct a chronic study in rats with rebaudioside A. Additionally, the Merisant group 
conducted three mutagenicity assays on rebaudioside A that FDA generally considers to be most 
predictive for carcinogenicity potential. The Cargill group conducted two clinical studies to assure 
that rebaudioside A does not have potentially problematic pharmacological effects on blood 
glucose and blood pressure. 

In a review article, Carakostas et al. (2008) summarized the most recent research on 
rebaudioside A. This review summarized the findings of the Cargill research program as follows: 

• 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. 
• A report indicating that stevioside produces DNA breakage in vivo appears to be flawed 

(Nunes, et al., 2007) and was improperly interpreted as a positive response. 
• Steviol genotoxicity in mammalian cells is limited to in vitro tests that may be affected by 

excessive concentrations of the compound. 
• The primary evidence for steviol genotoxicity is derived from very specific bacterial tests or 

purified plasmid DNA that lack DNA repair capabilities. 
• Stevioside is not a carcinogen or cancer promoter in well-conducted rodent chronic 

bioassays. 
• The pharmacokinetic similarity between rebaudioside A and stevioside justifies the use of 

the ADI established by JECFA that was determined on studies employing stevioside as the 
main component as the ADI for rebaudioside A. 

17 Questions about the safety of rebaudioside A were previously raised by Fluxtable (2002) and Kobylewski and Eckhert (2008). Their 
respective concerns, as well as opposing views supporting the safety of designated food uses of rebaudioside A expressed by Expert 
Panels have been outlined in other GRAS notifications that were submitted to FDA. A more detailed account can be found in GRAS 
notifications 278, 287, 303, and 304. 
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• The dietary levels expected from consumption of rebaudioside A as a total replacement of 
sugar (Renwick, 2008) are less than the ADI and, therefore, there is no safety concern for 
consumers. 

The Panel concurs that the consumption estimates described by both JECFA and Renwick 
(2008) very conservatively represent a potential high user of rebaudioside A if this non-nutritive 
sweetener becomes widely available in food. As part of the present GRAS evaluation, the Panel 
adopts the JECFA EDI for application to GLG's purified rebaudioside A 95%). 

Regarding the available aggregate safety information, the Panel has concluded that JECFA has 
critically and extensively evaluated the use of steviol glycosides in foods and agrees that, at the 
present time, the ADI for steviol glycosides of adequate purity as defined by JECFA specifications 
has been properly determined to be 4 mg/kg bw/person as steviol equivalents, which corresponds 
to 12 mg/kg bw/day for rebaudioside A on a dry weight basis. The Panel agrees that unwanted 
pharmacological effects are not likely to occur at this level and that high consumers of 
rebaudioside A are not likely to exceed this level. Therefore, the Panel adopts the JECFA-
derived ADI as a safe exposure for rebaudioside A and that food uses meeting the specifications 
within the limits determined by this esteemed international body of food safety experts can be 
considered to be generally recognized as safe (GRAS). 

The Panel recognizes that JECFA is composed of dozens of scientists that are internationally 
known experts on food ingredient safety that have established ADIs for food ingredients over the 
last 40 years. Both Merisant and Cargill took rather rigorous scientific approaches to 
demonstrate the safety of rebaudioside A. The studies were equally well conducted. The safety 
profiles compiled by Merisant and Cargill differ somewhat, yet the results are complementary and 
are mutually reinforcing of rebaudioside A safety. 

The studies conducted by Cargill provided significant insight into the pharmacokinetics of 
rebaudioside A while demonstrating clinical safety of rebaudioside A regarding lack of effects on 
blood pressure and glucose metabolism that could result from doses expected from use in food. 
The Merisant notification augmented genotoxicity data in three systems recognized by FDA as 
good predictors of carcinogenic potential. Two of these assays were conducted in mouse 
systems. Additional mutagenicity and genotoxicity studies have been published on rebaudioside 
A (Williams and Burdock, 2009). Merisant added a subchronic study in dogs and a teratology 
study in rats. Both Cargill and Merisant relied on the JECFA ADI for steviol glycosides as 
determined largely by published chronic studies in rats. Both groups justified the use of the ADI 
on pharmacokinetic arguments showing the similarity of stevioside and rebaudioside A 
metabolism and excretion. 

The Panel agrees with the conclusion of JECFA and the Cargill and Merisant Expert Panels that 
there are a sufficient number of good quality health and safety studies to support the 
determination that the intended use of purified preparations of steviol glycosides, including 
rebaudioside A, when added to food at levels up to full replacement of sugar on a sweetness 
equivalency basis, meets FDA's definition of safe. 

GRAS ASSOCIATES, LLC

000040



GRAS Assessment - GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 39 of 112 

D. Common Knowledge Elements of GRAS Determination 

The first common knowledge element for a GRAS determination is that data and information 
relied upon to establish safety must be generally available; this is most commonly established by 
utilizing published, peer-reviewed scientific journals. The majority of studies reviewed as part of 
this safety assessment have been published in the scientific literature as reported in Section V. 
Most of the literature relied upon by JECFA has also been published, most importantly the 
chronic rat studies on steviol glycosides. JECFA did make limited use of unpublished studies, 
and they were summarized in the two JECFA monographs. Moreover, JECFA publicly releases 
the results of their safety reviews, and their meeting summaries and monographs are readily 
available on their website. Thus, these studies become generally available to the scientific 
community. JECFA only reviewed a limited number of studies conducted specifically on 
rebaudioside A. The collection of supporting data on rebaudioside A has recently been enhanced 
by a series of studies published during 2008 and cited earlier. The newest clinical studies that 
address JECFA's concern on unwanted pharmacological effects with steviol glycosides 
(Barriocanal et al., 2008) and with rebaudioside A (Maki et al., 2008 a, b) are also published in 
the peer-reviewed scientific literature. 

The Panel recognizes that the safety of steviol glycoside in human foods has been the subject of 
interest for many years. In addition to the reported substantial history of consumption of stevia, 
especially in South America and Asia, many scientific studies have been conducted and 
published. Some of the earlier studies have raised concerns about the safety, and the Panel has 
given careful attention to such concerns. The overriding evidence has diminished the Panel's 
concerns based on better study designs, better execution, or simply updated investigations that 
better reflect state-of-the art toxicological principles and findings. 

The remaining common knowledge element for a GRAS determination is that there must be a 
basis to conclude that there is consensus among qualified scientists about the safety of the 
substance with its intended use. The JECFA opinion largely meets the common knowledge test 
on its own. The Panel is cognizant of the scientific rigor and broad base of scientific expertise 
that resides with the prestigious JECFA. JECFA is composed of expert scientists from various 
regulatory agencies around the world, as well as other scientists chosen because of their specific 
expertise on various classes of food ingredients. In addition, FDA participated in the JECFA 
deliberations. 

The JECFA conclusion has been reviewed and validated by other respected regulatory agencies 
including FSANZ, the Switzerland Office of Public Health, and France's Agence Francais De 
Securite Sanitaire Des Alimenta (FSANZ, 2008; Switzerland Office of Public Health, 2008; 
AFSSA, 2009). Furthermore, the favorable scientific opinion on the safety of steviol glycosides 
use as a sweetener in foods as issued by EFSA in 2010 reinforces the safety determinations of 
many other qualified organizations (EFSA, 2010). In addition, a number of individual well-
respected scientists have indicated that steviol glycosides are safe for human consumption at 
doses in the range of the JECFA ADI (Xili et al., 1992; Toyoda et al., 1997; Geuns, 2003; 
Williams, 2007). 
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The common knowledge element has been embellished by the many respected scientists that 
participated in the Cargill-sponsored new research conducted on rebaudioside A, most notably 
Brusick and Renwick. An assertion of "general recognition of safety" was made by Carakostas et 
al. (2008). In summary, there are many diverse groups of scientists from all corners of the globe 
that together provide strong fulfillment of the consensus requirement. Of particular significance 
from the perspective of establishing consensus for the safety of high purity steviol glycosides are 
the mid-December 2008 "no questions" determinations by FDA for the GRAS notifications for 
rebaudioside A as submitted by Merisant and Cargill and the more recent comparable findings by 
FDA with the additional GRAS notifications cited elsewhere. 

While the scientific conclusions are not unanimous regarding the safe human food uses of steviol 
glycosides, the Panel believes that a wide consensus does exist in the scientific community to 
support the GRAS conclusion on rebaudioside A as outlined in this evaluation. The broader 
scientific community has concluded that past concerns expressed by others over the years 
(Huxtable, 2002) and earlier safety issues noted by FDA have been resolved by newer data on 
more purified test materials and the rigid specifications for purity published by JECFA for steviol 
glycosides, including rebaudioside A. Indeed, scientists from FDA are members of JECFA and 
have not objected to the safety decision on steviol glycosides. There is also a wider consensus 
that the body of new research on rebaudioside A is sufficient as opposed to the small group of 
scientists that argue that more studies need to be done before the sweetener is made available in 
the US. 
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VII. CONCLUSIONS18 

GLG's purified rebaudioside A (?., 95%) as expressed on a dry weight basis 
is Generally Recognized As Safe when consumed as a general purpose 
non-nutritive sweetener in foods other than infant formulas and meat and 
poultry products when: (1) it is produced in accordance with FDA Good 
Manufacturing Practices requirements; (2) it meets or exceeds the JECFA 
purity specifications for steviol glycosides; and (3) it is consumed within 
the designated JECFA ADI of 12 mg/kg bw/day on a rebaudioside A basis. 
In order to remain within the designated ADI, it is important to observe 
good manufacturing practices principles in that the quantity of a 
substance added to food shall not exceed the amount reasonably required 
to accomplish its intended technical effect. 

This declaration has been made in accordance with FDA's standard for food ingredient safety, 
i.e., reasonable certainty of no harm under the intended conditions of use. 

Richard C. Kraska, Ph.D., DABT

Chair 

Robert S. McQuate, Ph.D.	 Madhusudan G. Soni, Ph.D., FACN 

May 4, 2011 

18 The detailed educational and professional aedentials for the irdviduals serving on the Expert Pael cal be found on the GRAS 
Assojates webeite at wmtges-assodaes.com Drs. Kraska aid McQuate worked on GIV‘S and focd additive safety issues 
within F1-21ks GRAS Review Eraidi eater in flair caeers ard stbsequently continued working within this aea in the private 
sector. D. Soni's curriallari vitae car be axessed at: httathwmtsoniassoaates. net . All three panelists hate extensive technical 
bedgnoulds in the evaluation of focd irgedent safety. All three incivickials have previously saved on multiple GRAS Expert 
Paisls. a Kaska served as Char of the Pale'. 
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STEVIOL GLYCOSIDES 

Prepared at the 73rd JECFA (2010) and published in FAO JECFA 
Monographs 10 (2010), superseding specifications prepared at 
the 69" JECFA (2008) and published in FAO JECFA Monographs 
5(2008). An ADI of 0 - 4 mg/kg bw (expressed as steviol) was 
established at the 69th JECFA (2008). 

SYNONYMS	INS no. 960 

DEFINITION The product is obtained from the leaves of Stevia rebaudiana 
Bertoni. The leaves are extracted with hot water and the aqueous 
extract is passed through an adsorption resin to trap and 
concentrate the component steviol glycosides. The resin is 
washed with a solvent alcohol to release the glycosides and the 
product is recrystallized from methanol or aqueous ethanol. Ion 
exchange resins may be used in the purification process. The final 
product may be spray-dried. 

Stevioside and rebaudioside A are the component glycosides of 
principal interest for their sweetening property. Associated 
glycosides include rebaudioside B, rebaudioside C, rebaudioside 
D, rebaudioside F, dulcoside A, rubusoside and steviolbioside 
which are generally present in preparations of steviol glycosides 
at levels lower than stevioside or rebaudioside 

Chemical name	Stevioside: 134(2-0-13-D-glucopyranosy143-D-glucopyranosypoxy] 
kaur-16-en-18-oic acid, 13-D-glucopyranosyl ester 

Rebaudioside A: 13-[(2.043-D-g I ucopyran osyl-3-043-D-
glucopyranosyl-p-D-glucopyranosypoxy]kaur-16-en-18-oic acid , p-
D-glucopyranosyl ester 

C.A.S. number	 Stevioside: 57817-89-7 
Rebaudioside A: 58543-16-1 

Chemical formula	Stevioside: C38.118o018 

Rebaudioside A: C44H70023 
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Structural Formula	The nine named steviol glycosides: 

CH3 COO-RI 

Compound name 

Stevioside 

Rebaudioside A

R1	 R2 

,6-Glc	/3-Glc-,6-Glc(2-0) 

16-Glc	16-Glc-fi-Glc(2-*1) 

/3-Glc(3-0) 

Rebaudioside B	 H	AGIc-AGIc(2-41) 

AGIc(3-›.1) 

Rebaudioside C	fi-Glc	,6-Glc-a-Rha(2-41) 

/3-G1c(3-41) 

Rebaudioside D	/3-Glc-/3-Glc(2-41) 16-Glc-,6-Glc(2-->1) 

/3-Glc(3-->1) 

Rebaudioside F	18-Glc	,8-Glc-/3-Xyl(2-*1) 

,6-Glc(3-41) 

Dulcoside A	 ,6-Glc	/3-Glc-a-Rha(2--->1) 

Rubusoside	 g-Gic	/3-Glc 

Steviolbioside	 H	/3-Gic-AGIc(2-*1) 

Steviol (Ri = R2 = H) is the aglycone of the steviol glycosides 
Glc, Rha and Xyl represent, respectively, glucose, rhamnose and 
xylose sugar moieties. 

Formula weight	Stevioside: 804.88 
Rebaudioside A: 967.03 
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pH (Vol. 4) 

PURITY 

Total ash (Vol. 4) 

Loss on drying (Vol. 4) 

Residual solvents (Vol. 4) 

Arsenic (Vol. 4) 

Lead (Vol. 4)

Not less than 95% of the total of the nine named steviol 
glycosides on the dried basis. 

White to light yellow powder, odourless or having a slight 
characteristic odour. About 200 - 300 times sweeter than sucrose. 

Sweetener 

Freely soluble in water 

The main peak in the chromatogram obtained by following the 
procedure in Method of Assay corresponds to either stevioside or 
rebaudioside A. 

Between 4.5 and 7.0 (1 in 100 solution) 

Not more than 1% 

Not more than 6% (105°, 2h) 

Not more than 200 mg/kg methanol and not more than 5000 
mg/kg ethanol (Method I in Vol. 4, General Methods, Organic 
Components, Residual Solvents) 

Not more than 1 mg/kg 
Determine by the atomic absorption hydride technique (Use 
Method II to prepare the test (sample) solution) 

Not more than 1 mg/kg 
Determine using an AAS/ICP-AES technique appropriate to the 
specified level. The selection of sample size and method of 
sample preparation may be based on the principles of the 
methods described in Vol. 4 (under "General Methods, Metallic 
Impurities"). 

Assay 

DESCRIPTION 

FUNCTIONAL USES 

CHARACTERISTICS 

IDENTIFICATION 

Solubility (Vol. 4) 

Stevioside and  
rebaudioside A 

METHOD OF ASSAY Determine the percentages of the individual steviol glycosides by 
HPLC (Vol. 4) under the following conditions. 

Reaclents 
Acetonitrile: more than 95% transmittance at 210 nm. 

Standards  
Stevioside: more than 99.0% purity on the dried basis. 
Rebaudioside A: more than 99.0% purity on the dried basis. 
Mixture of nine steviol glycosides standard solution: Containing 
stevioside, rebaudioside A, rebaudioside B, rebaudioside C, 
rebaudioside D, rebaudioside F, dulcoside A, rubusoside and 
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steviolbioside. This solution is diluted with water-acetonitrile (7:3) 
accordingly and is used for the confirmation of retention times. 
Standards are available from Wako Pure Chemical Industries, Ltd. 
Japan and ChromaDex, USA. 

Standard solution  
Accurately weigh 50 mg of stevioside and rebaudioside A 
standard into each of two 50-ml volumetric flasks. Dissolve and 
make up to volume with water-acetonitrile (7:4 

Sample solution  
Accurately weigh 50-100 mg of sample into a 50-ml volumetric 
flask. Dissolve and make up to volume with water-acetonitrile 
(7:3). 

Procedure  
Inject 5 pl of sample solution under the following conditions. 
Column: Capcell pak Ci8 MG ll (Shiseido Co.Ltd) or Luna 5p 
C18(2) 100A (Phenomenex) or equivalent (length: 250 mm; inner 
diameter: 4.6 mm, particle size: 5pm) 
Mobile phase: 32:68 mixture of acetonitrile and 10 mmol/L 
sodium phosphate buffer (pH 2.6) 
Flow rate: 1.0 ml/min 
Detector: UV at 210 nm 
Column temperature: 40° 
Record the chromatogram for about 30 min. 

Identification of the peaks and Calculation  
Identify the peaks from the sample solution by comparing the 
retention time with the peaks from the mixture of nine steviol 
glycosides standard solution (see under figure). Measure the peak 
areas for the nine steviol glycosides from the sample solution. 
Measure the peak area for stevioside and rebaudioside A from 
their standard solutions. 
Calculate the percentage of each of the eight steviol glycosides 
except rebaudioside A in the sample from the formula: 

%X= [Ws/W] x [fwkdAs] x 100 

Calculate the percentage of rebaudioside A in the sample from the 
formula:

%Rebaudioside A [WAIW] x (Ax/AR] x 100 
where 

X is each steviol glycoside; 
Ws is the amount (mg) calculated on the dried basis of 
stevioside in the standard solution; 
WR is the amount (mg) calculated on the dried basis of 
rebaudioside A in the standard solution; 
W is the amount (mg) calculated on the dried basis of sample in 
the sample solution; 
As is the peak area for stevioside from the standard solution; 
AR is the peak area for rebaudioside from the standard solution; 
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Ax is the peak area of X for the sample solution; and 
fx is the ratio of the formula weight of X to the formula weight of 
stevioside: 1.00 (stevioside), 1.20 (rebaudioside A), 1.00 
(rebaudioside B), 1.18 (rebaudioside C), 1.40 (rebaudioside D ), 
1.16 (rebaudioside F), 0.98 (dulcoside A), 0.80 (rubusoside) 
and 0.80 (steviolbioside). 

Calculate the percentage of total steviol glycosides (sum the nine 
percentages).

Figure. Chromatogram of mixture of nine steviol glycosides 
standard solution 

Column: Capcell pak C18 MG II 
Concentration: 0.5 mg/mI each except rebaudioside F (about 

0.1 mg/m1) 
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APPENDIX B 

Manufacturing Information for Production of High Purity 

Rebaudioside A (? 95%) 

B-1 Process Flow Diagram for Primary Stevia Extract (Rebaudioside A-Rich) 

B-2 Process Flow Diagram for RA95 
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Appendix B-1 

GLCI Life Tech Corporation 
File No. GLO.QA-STD-085 
Reviewed by: Zhang Lei - QC Mana,er 
Approved by Kevin I.i - Vice PresiZent 

Stevia Primary Extract (with High RA Content) 


Process Flow Chart 

Stevia Leaves

with RA45% content 

IPurified water Water Extraction 

Precipitation 

Filter 

Ion Exchange 

Decoloring with active carbon 

Ethanol distillation Concentration 

Decoloring vvith active carbon 

Sterile Filtration	 I 

Spray chying
Quality control 

SPE (with High RA Content) 
Packaging 

999 Canada Place, 519 World Trade Centre • Vancouve4 B.C. Cana& *V6C 3E1


Phone. 1.604.641 1363 * Fax 1.604144.2830 "Email ai1ai1iatechcom *Web: glgllifetethcom 
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Appendix B-2 

GLG Life Tech Corporation 
Pile No. GLG-QA-STD-089 
Reviewed by: ?Jiang !xi - QC Manager 
Approved by: Kevin 1.i - Vice President 

Rebpure RA95 Process Flow Chart 

Dissolving materials* 

Filtration 

Dissolving Crystal 

Concentration 

Sterile Filtration 

Spray Dtying 

Packaging 

Storage 

*Materials: Stevia Primary Extract with TSG87% including RA 415% 
Specialty Solvent to be used in above RA95 process is Ethanol only 

999 Canada Place, 519 World Trade Centre " Vancouver. B,C. a Can:Ida • V6C 3E1


Phone: 1.604.641.1368 * Fax: 1.604.844.2830	 sa les:/,:glgliretcch.com * Web: glgllifetech.eom 
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APPENDIX C 

Appendix C-1 

Appendix C-2 (Part 1) 

Appendix C-2 (Part 2) 

Appendix C-3

GLG RA95 Certificates of Analysis 

Eurofins Analyses of GLG RA95: 
Methodology 

Eurofins Analyses of GLG RA95: 
Data & Chromatograms 

GLG RA95 Pesticide Residue Analyses 
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Lot Number: ot Country of Origin:	 China 

rebp.cke-
	

Certificate of Analysis 

paw Aug eth, 7010 Manufacturing Product:	 Rebpure. RA9b_

Poems* and Onutb 
Gt6 Life Tech Corp, 

Gt.0-04.GGA. 

Analyzed by: 

Checked by: 

Approved by: 

This product should be stored sealed In a coot dry place 

4  
(Quality Manager)

04) /og /wo 
011 02 

Date: 	 09 /081z01.0 

Ohchansers: Thh clotomere 
mcdosare, ay*" et thanhogoe reGiy

Pion, NensitniOnniyfise the diced, the petty to wham k at/dreamt aoy • 
herein ro PSPli pw-ty aronibried

4	 4Et 
won aO-SatectGlain 

Distributed tty: GIG Life Tech Corporation 
999 Cwsada Place, Sulte 519 
Verhouvete,C. V6C 3E1
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Appendix C-1 

Sheff Life: 2 years 

Product DeSCrlpflon: Rob	 'MD is a highly hurdled extract contairin primer iy rebaudlosIde A DAW: 967.0310pm 
Steals rebaudiana Bertorsileat its a NM. hydrustopic powder that is used as a high potency 
sweetener for food end beverages

Piton, / 604.641 136Y 
Fes. 1 604.844.2830 
F. man: us1esttglilleeteth-W0' 
web: wwwilglifetich.com 

Manufacturing By: Qingdao Runhao Reblana Hgh Tsch Co, Ltd 	 Phone: .86,53235553323 
tliceelacs Ediport Procestaig 2on..Csesgyan piglet For..6653235566968 
Qingdao, Shandong. China 266400 

GIG QuItyloo Cunha, Rebirth° high Tech Ca, Ltd. Is o wholly owned Peke subadiore GLG life Tech Clpcv nI 

Me of Analysis: R4.9th 2010 

INSPLCTION ITEM SPECIR	 ISDN METhOD 
.;;P-earan., White powder WMopowde, Visua 

Rebandiotioe A ?.. 95% 963% *CFA HPU: 

Totai Sinv.ol Glyaisides t 97% St JECFA HPIC 
Soashaty Plenty soluble in mew Freely soluble in water USP 

pH 4.5 .. 7.0 5,44 LISP 
Residue on ignition c 1.0% a OSP 
t	 ri lry,sg Lc 4.016 2 USP 

Speci i1; Potation i	 / -V to ..ar USP 
tead ii• tu e 1 porn offalan AFS 
Arsrn,r ±As„/ 0.03ppm 

EL 0 15% LISP 
, G 02% 0,01% USP 

Total Plate Count 1 1,000 cfwg 410cluic FOA 
Yeast and Mold s 100 cfu/g FDA SAM 
E. Col/ Negative FDA DAM 

Salmonella Negative Negative FDA DAM 
Staphylococcus aurees Negative Negitfe. FDA BAM 

Con	 s n OUAUFIEO

BEST ORIGINAL COPY 
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Certificate of Analysis 

Manufacturing Date: A4 4tk 

Country of Origin:  chkaa  - 

Shelf Life: 2 years

Research aerc I.),,topment 

GIG Lae Tech Croon-bon 

GC 
wwwglghfetech tom 

QA-CGA-10 Product:	Rebpure' RA96 

tot Number: 

act 
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Product DesCriptiOn: Rebpuremtng Is a highly purified eidract containing prima ri ly rekaredlasidwA NW!. 967.031 irom 

Stevie rebaudiana !knot% Ieat ft Is a white hOroscopic powdef that is used as a high potency 

sweetener for fOod and beverages 

Distributed By:
	

u06 life Tech Corporation 
999 Canada Place, Sulte 519 
Vancouves Bt. V6C 3E1 
Cloada 

manufacturing Ear Qiitteigo Lashio Rebiana High Tech Co., Ltd 
Memo Ery.t Processing 2ons,Chengyeng 

Qingdao, Shandong, China 266400

Rhone 1.604 641.1368 
f or: 1604144.201O 
Feta& sa 4e sttAeg lifeteckcom 

Wists:ww.tech. 

Phone: 4643255563333 
Eu:46332.55566968 

mu tzuwacro KUMMIO ICED10,10	 , LW. IS a wriony 

Date of Analysis: Act 9th, 2010

mimeo peeve 31109a01), Of ULU Lip FCCII corporator, 

RESULT	 METhOD INSPECTION ITEM
. _ 

SP 4:IRCATr ON 

Appearance White powder Mritt Powder I 

Rebaudloside A .. 95% SEGA HPIX 

Total Steviol Glycosides 1 97% 183% JECT A HPIC 

in wats Freely soluble inwater U5P 

PH 4.5 - 7,0 5.4 LISP 

Residue on Ignition c 1.0% QoeS USP 

UM on Drying 5. 4.0% 2 OSP 

Pea* Rotation fuj44 -29'10 31 31 USP 

t cad iPb) <1 ppm 0.1ppin 

Arsenic (Asi < 1 ppm 

Rfi	 fg $otonts – Ethanol < 0.5% 0.l i% USP 

< 0.02% 0,01% LISP 

'total Kate Count S1,000 efujg <10 dule FDA RAM 
Yeast and Mod g, 100 cfujg e indult fDA BAM 

0, Coll fSs3 FDA RAM 

Salmonefla Ngativ. FDA UM 
Staphylococcus emus Negative FDA BAM
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Rebpute il%ks) :s a Inghly purified extract contaimng primarily sebaudiosirix A MW: 967.03) from 

Stevie rebav diana &worn Waf It is a white hyd mscopic powder that is used as 3 high potency 

sweetener for food and beverages 

CAG tire Tech Corporation 

999 Canada Place, Suite 519 

Vancouver, &C V6C 3E1 

Canitda

Mcne.: 1504 6412361 
L604 844,2830 

saiesegiefetedtcom 

Web: wwwg 1A4 achrom 

Manufecturing By: Oingda0 Runhao Rablana High Tech Co., Ltd	Shooe: 46332.55553333 
Dinpiliso Export Processing Zene.Chengyeng Dr,	.a.x,88332.35566968 

Qingdao, Shandong, China 266400 

GAG Q ingdao Runhoo Rebid= igh Tern CO., ta is a wholly	ditoreign subsidiary of SAG Life Tech Coceocatan. 

Date of Analysis.	400	, 705

. 
"METhOD' 

Vi	I 

INSPRCflONLJRM SPECHICAD
,

RFSLAr 

ma,x..."... Appearance vs I. oe powder 

Rebaudioside A % 9514% lECRA IIINC 

'total Stevissi Glycosides a 57% 914% lECTA HPLC 

Freely aniub4 as WAN in wear. USP 

pH 4.5 . 7.0 SA 

Residue on Ignition < 1.0% UV 
Loss Ori Drying I 4.0% Z 

Specific Rotation Icifio •29. to -31 ,tr LISP 

lead (PEA < 1 ppm 

iuseric (As) 4 1 ppm 0.04own MS 

%Mints - Etta* 105% 01 USP 

< 0.02% 001% USP 

Total Plate CouM s 1,COD chili{ < 10 disk FDA BAM 

Yeast and Mold < 100 du& K 10 cfuit FDA BAM 

E. Coil N FDA RAM 

Salmoneita NegatIve VA BAM 

StephylOcoctus aureus ttorgaei.a rwptis. FDA BAAS

Conclusion 

Note: This product should be stoned waled in a tool .: dry place 

Analyzed by: 	   t't 	oite	 7,010 

aleIl (4i  	at et I v. Checked by: 

APproYed bY: 	 	(Cloolib' Manager/ Datc 	Ok/ok zmo 

Disdannert This dacomeetcontains ronfidender injannenon tha t i s Wended Mike use al die party to ithum it 4 'Otani. Any 
discributiee or we 1 the whin* been, te J thin Y ace** prokillta 

w-, .....& Pi .4. : , 4,-,-...,.. .s.. , .4,,:i4 * 1., A".1, v ti ' cei:',$' ■' ,5( ,3t.% 

*woe i..s,.....c.141. Litsi ' its Lainwis...Zai r, i 0.4,1,atio.484444.444, ' ",,,,.. ti#4**rw 
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Distributed By: 
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Product: 	 lierpu!'`._	 Manufacturing Date: .l4,!..lk201.0 

tot Number.  	 Catintry of Origin:	 c 
Shelf Life: 2 years 

Product Description: FlebporeRAIN a a highly puthed odor./ containing primarily rebaudIcs,de A (MW: 967..03) f rom 
Stew; rebatiditna Word kat It 4 3 white hydrcterorer powder that 4 ‘ad as a he potency 
sweetener fee Noe and beverages

Research and P3ve4,p,r,,; 

GEL Lle Itch tarpon 
erewalaPletech.com 

ea0-04C0A-10 

D4stributed By: GLG tsfe Tech Corporadon 

999 Canada Piace, Sole 519 

Wnco8.C.Y6C 3E1 

Ca

Phone: 1.604.641.1368 

rat t.604.A44 7830 

Email: sales#giglifetech (o,:r 

Web. ejd.coto 

Manufacturing By: ClIngdsto honhao Behiam Nigh Tech Ct,, lid	PtIond,+86.531.33553333 

comma Ecport Protatsty bet ChoPpwag	Fax- 46332, M6690 

Qingdao, Shandong, Clana 266400 

LW COoodoo Boohoo Rebind Mph rech Co., Ltd it o whody ownod foreign sodsiekoy of 61G tge Tech CorpotoloP 

Date of Anaiysis Aus, 12di, 200 

INSPECTION [TEM	5PEOFICATION PLUtl	 METKUD 

Appearance White powder white powder Visual 

Erebaud■askie A 195% MI% ACFA HPIC 

Total Steriol Glycosides t 91% 97.72% IKEA HPtC 

h wae.e PIN jiatebleh3 water LISP 

pH 43 - TO 4.76 LISP 

Woe on *Whop < 1,0% 0.05% USP 

LOU on DryIng i ad% 2.	' lisp 

Specific Balaban ionie •29• to -31 . -31' liSP 

lead (Pb) < 1 pprn 0,1pom MS 

Arsenic (As) < 1 ppm 0.02ppm 

Re Vdoil Solvents - Wand c 0.5ii 01.3% USP 

0.01% . USP 
Total Plate Coent .11,000 cfp/g 4 lerchet FDA BMA 
Yeast aid Mold 5 NO	g c 10 dote FDA BAM 
E. Col:: . Neptive FDA BAN1 
Safrnonelia Neptive FDA BAM 

N FDA BAM

Note: Th	ihoukitie stored seated In a cool, dry place. 

 ,t 	Date:	1,Xle /149  Analyzed by: 

Checked by:	 	  Date: 	 2-/ of /  
(Quality Manager)	Date: 	 Z C) 1.24010  
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s•la	Hire, f	,.i..!,reet,r • ve,..,:ws-w,e	4:Attleh vst 
suoi e,at tiaR • fa, 1.04 M.1.11,13•• beat salettalittakt.6. 
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Manufacturing Date: At'd 6th."10.. 

Lot Number: 12	 Country of Origin: 	 (11Ina  

Shelf Life: z years 

Product Description: Rebpuiv'%A.0 is a highly purified ertratt containing prima ralmodiositk A 114W: 967.03) from 
Stevie re b a nu ■ana Bertioni feat tt Is a vrhite hydrostoo4 Molder that is wed as a WI Pateng 

SweetVe I fUr fOOd aail be, etahe< 

Gt6 life	17 orporstIon	 Phone. 1 fkm 611,136? 

999 Canada Pine, Suite 519	 far. I.E04.544 2130 
Vars.ouier, CC. V6C 3E1	 Fruit, stirs@ giglifetach. 

Canada	 Weir wow gliediteckceen 

Manufacturing By: CUridso Runhao Sabrina High Tech Ca, Ltd	Phone; +06.53235553333 
Cants:M*6pm Pre4eeMip2ms	Dot& Far...86.532.55566960 

COngdao, Shandong Cluna 266100 

6tG Onvdco &mhos ReMima high Tech ox, 1W, is a oh* I:46,naf jam ign suighlkny of 6W * Tech Com:foam 

Date of Analysir Iwo! , nth, raid 

Distributed By: 

Product	 lleboure

t	 n 
ppearance	 W Min powder Yist,a I 

Rebaudloside A	 2 95% 96. MCFA HNC 

Total stedi:DIGlycosiies	 ?. 97% CFA WU 

Freely said* in anew •	 freely soluble In mar 

pM	 4,5 - 7.0 5.41 liSP 

Seudue on Pandion 
loss on Dfying	 5 46% USP 

Spe0',t. Potation lot%	 -29' to -31 •	 USP 

Lead {Pb	 <1 ppm Gleam AFS 

Arsenk (ASI	 • e 1 ppm
::. 

ispm
.
Af5 

Solvents —Shand	 < 0,5% 0.12% OP 

—	land	 e G02% 3.01% . 

Total Plate Gaunt	 e 1,000 clult e 10 cluis FDA BAM 

'Masi a qd Mold	 4 100 cfu/g 410 tfida FDA SAM 

E. (ni	 tieptiw ESA RAM 
Salmonella	 gative kaplive fos SW 
Staphykxuccusaurmss i MA SAM

onclusion
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Appendix C-2 (Part 1) 

Method Verification

• or the Determination of Rebaudioside A and Related


Steviol Glycosides by High Performance Liquid

Chromatography (HPLC) and Purity Analysis of Five


Production Samples 

Prepared by: 
'

Reviewed bv

Approved by:
James Kempland 
GLO Life Tech Corporation 

Date Issued: February, 2011
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1. Study Title: 
Method Verification for the Determination of Rebaudioside A and Related Steviol 
Glycoskles by High Performance Liquid Chromatouraphy (HPLC). Tkis report 
represents a replacement reportfor the initial report issued in October of 2010. 
includes additional information and data regarding calibration, method validation, 
sample preparation and loss on drying. The attached data is also included to replace 
the data previously submitted in October of 2010. 

2. Study Objective: 
The ohjective of this study is to veri tis the assay for rebaudioside A and related 
glycosides as listed in JEFCA (2008) in the GLG supplied Rettpure RA95 Stevia leaf 
extracts. 

&Study Coordinator/Performing Laboratory: 
Jules Skamarack,  

4. Study Monitor(s): 
Marie! Esguerra,  

5. Test Materials: 
Swria rebaudiona Lay.' extracts 

Rebpure RA95, Powder. Lot #GI.O_RA95- I 008003, Servingi---- 
100g, Eurofins sample number 740-2010-00006994 
Rehpure RA95, Powder, Lot #GLG RA95-1008006, Serving --- 
100g, Furolins sample number 740-2010-00006995 

(3) Rthpure RA95, Powder, Lot #OLG_ RA95-1008008, Serving 
100g, Eurofins sample number 740-2010-00006996 

(4) Rebpure RA95, Powder, Lot fiGLG .... RA95-1008012, Servhig 
100g, Eurofins sample number 740-2010-00006997 

(5) Rebpure RA95, Powder, Lot #GLQ_ RA95-1008015, Serving ---- 
100g, Eurotins sample number 740-2010-00006998 

6. Test Reagentst
(1) Accumitrile, I IPLC Grade 

Burdick & Jackson Lodi 1)C134 P/N AI1015 
(2) Rebaudioside A, Lot. F01077 from USP C.A.S # 58543-16-1 

calibration standard 
(3) Steviolbioside, Lot. 19349-2871-16 from ChromaDex C.A.S # 

41093-60-1 retention time marker 
(4) Rebaudioside 13, Lot. 18227-101 from ChromaDex C,A.S 58543- 

17-2 retention time marker 
(5) Stevioside, Lot. 19351-0364 from ChmmaDex C.A.S # 57817-89- 

7 retention time marker 
(6) Rebaudioside C, Lot. 00018228-3202 from ChromaDex C.A.S # 

63550-99-2 retention time marker 

_LC

	 000066

(b) (6)

(b) (6)

(b) (6)



Method Verification, Rebpure RA95. GUI 
Page 3 of 8 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 65 of 112

(7) l'hosphoric Add, Fischer Chemical Company P/N A200 
(8) Positive control sample identified as Eurofins control 8 LCKK 9- 

monili,re,1 for rehaudioside A concentration, 

Mobile Phae Preparation; (see attached method) 80% I IPLC grade acetonitrile: 205 
Witter (oil adjusted to 3.0 with phosphoric acid) filtered through 0.5 pm filter 

(WV). 

7. Method References: 
High Performance Liquid Chromatographic Determination of Individual Sweet' 
Diterpenoid Glycosides of Sierra rehaudiana, WA.Court„Agriculture & Food Csrutda 
Pest Management Research Centre, P.O. los 186, Ontario, N413 2 W9 

Steviol glycosides. Prepared at the 69' JEFCA (2008) published in FAO JECFA 
Monographs 5(2008) superseding specification prepared in the 68ffi JEFCA (2007), 
published in FAO JECFA Monographs 3(21)08). An AD! of 0-4 mg/kg hw (expressed as 
steviol) was established at the 69, JECFA (2008). 

U. Study Description 

J. Scope: 
This is applicable to the determination of r b udioside A. and related Stevia glycosides 
5 raw material samples. 

2. Teat Material*: 
(I)	 Rebpure RA95, Powder, Lot #GLO, RA95-1008003, Serving = 

100g, Eurofins sample number 740-2010-00006994 
(2) Rebpure RAP5, Powder, I Aat #OLG .. RA95-1008006, Serving, 

100g, Eurofins sample number 740-2010-00006995 
(3) Rebpure RA95, Powder, Lot liGLG_ RA95-1008008, Serving 

100g, Eurofins sample number 740-2010-00006996 
(4) Reboure RA95, Powder, Lot NAG_ RA95-1008012, Serving 

100g, Eurofins simple number 740-2010-00006997 
(5) Reboure RA95, Powder, lot #G LC, RA05 - 1008015. Serving 

Eurofins sample number 740-1010-00006998 
A. Sample Preparation. 

I. The i<A 93 samples were dried at 105 degrees Centigrade lbr two hours 
as directed by JECF.A. 
2. Ott a microbalance, accurately weigh 80.0 I mg of dried RA 95 
samples; quantitatively transfer to a flask nod quantitatively dilute (class A 
glassware) to a 40 ml, volume with mobile phase and cap. Dissolve using 
sonication if necessary. Cool to room temperature, filter and place in auto 
sampler vials for analysis. Concentration is approximately 2 mg/rnL 
rebaudioside A with related steviol glycosides where the actual sample 
concentration for each sample is listed on the sample chromatograms in 
the ESID Percear Report area under Sample Amount. 

AC	 000067
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3. Reference Standard: Rebaudioside A 
A. Stock standard. 

I. The standard for rebaudioside A wasdried at 105 degrees Centigrade 
for two hours as directed by JECFA. 
2. On a microbalance, accurately weigh 10.0 ± mg of rcbaudioside A 
USP standard; quantitatively transfer to a 5-mL volumetric flask with 
mobile phase. Dissolve using heat if necessary. Cool to room tempeoittue 
and dilute to volume with mobile phase. Concentration is approximately 2 

rebaudioside A. 
3. Steviolbioside. rebaudioside 13, stevioside and rebaudioside C reference 
materials were run as qualitative retention time markers. A sufficient 
amount of each material to create a detectable peak from the method wa!, 
placed in an injection vial and solublized with mobile phase. 

B. Reference standard preparation (USP rebaudioside A). A single point calibration 
is used per JECFA tbr determination of high purity samples and individual 
glycosides. To accommodate this, the stock reference material is used 'as 
prepared. The concentration is adjusted for standard purity and is listed 
below for rebaudioside and stevioside. Individual glycosides are calculated 
from the USP rebaudioside A reference standard using the conversion 
factors listed in !F.:CFA 2008 and the attached methodology. 

Reference Standard Concentration Rebaudioside A (ng/m1) 
2.10253628 

4, Verification Study: 
A. Primary method: 
The method was modified to use a single point calibration to provide greater 
accuracy in determining the purity of a near pure material. A single point 
calibration is recommended by JECFA (2008) A copy of the method 
"Determination of Rebaudioside A and Related Steviol Glycosides by HPLC -- 
modified JECFA KK149" is attached. The method is validated and is included 
under our current ISO 17025 scope of accreditation (Certificate if 2942.0 I), A 
copy of the validation report is available upon request. 

13. Secondary method (Loss on Drying): 
Loss on drying was performed as per JECFA 2008 requirements. The melhod 
consists of drying the sample at 105 degrees Centigrade for 2 hours. 
The listed specification is not more than 6%. For the purposes of this study 
approximately I g of sample material was dried at 105 degrees Centigrade for 2 
hours. All samples meet or exceed the specification. The raw data is included in 
the appropriate addendum and is reported below: 

Sample 6994 Result rtSwl'w)  

1.7842 Loss on Drying 
Vie 6995 Result i%w/w)  

1.7965 L s on OryiN_ 

ample 8008 Result ('kwiw) 
Loss on Dying 1.1728

1A1	_LC
	 000068 
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ResultiStooft) Sam a 6997 	   	 	 	

11.9050  Lt_.. ss on Drying 

Sample 6998 

ILoss on Daina,... 

B. Single Point Calibration: 
1 A single point calibration is used by injecting the reference stock 
standard a minimum of riVe times. This is a modification from the 
attached method (KKI49) which is used to achieve greater accuracy on 
high purity analyses and is the published practice for JECFA 2008. 

a. Calculate response tlictors. RS.D between injections must bc 

2. Results, rebaudioside A; 
a. Response factors RSD between levels (amount) was found 
to be 0.00866284 and passed the criteria. The calibration data is 
included under the appropriate attachment. 

C. Sekctivity: For purposes of this study, selectivity is specificity 
I. Preparation solvent blank analysis: 

a. Preparation solvent blanks are to be five of peaks. 
1. Result: Blanks were shown to be free of peaks. (file # 
2010-09-24MA-0101.D and -0102D.) 

2. Demonstrate separation of the two major peaks, stevioside 
rebaudioside A: 

1. Separation was demonstrated during the study with 
actual retention times of 4.107 minutes (stevioside) and 
5.303 minutes (rebaudioside A) (file 0 2010-09-2411DC-
2401D included in attachments ) 

D. System Suitability: 
J. The rebaudioside A standard solution is injected five times prior to 
sample analysis and after every five to six sample injections and at the end 
of the analysis sequence. 
a. Acceptance criteria: The system is considered suitable if the retention 
times of the standard peaks do not deviate more than 0.5 minutes and the 
RSD of the peak areas for rebaudioside A are less than 2% for the live 
replicate iMections. Raw data is included in the calibration table 
attachment

a. Results: Average retention time 5.315 minutes with a RSD 
0.057. The actual deviation between the longest and shortest 
retention time is 0.008 minutes. All criteria pass. 
b. Results: The RSD of the five replicate injections of the 
rebaudioskle A standard solution is 0.0129536. 

2. USP tailing factor was determined for the rebaudioside B peak from thc 
sample matrix. The tailing factor should be not more dim (NMT) 2.0. 

a. Results: The tailing factor passed the criteria (USP) at 
approximately 0.976.

000069
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3. Colunin Efficiency, Not less than (NLT) 5000 thcomical plate count, 
using the Rebaudioside peak from the sample solution. 

a. Results: All theoretical plate count calculations were greater 
than 5000 with the balfwith method calculating at 7500 or 
greater. All pass the criteria. 

4. LISP tailimi factor was determined for the rebaudioside A standard peak 
The tailing factor should he not more than (NMT) 2.0. 

a. Results: The tailing factor passed the criteria (USP) at 
approximately 0.943. 

5. Column Efficiency, Not less than (NLT) 5000 theoretical plate count. 

using the Rebaudioside A standard peak.. 
a. Results: All theoretical plate count calculations were greater 
than 5000 with the halfwith method calculating at 7400 or 
greater. All pass the criteria. 

,E Precision: 

I. For each sample, perform 3 replicate sample preparations. 
The acceptance criteria lor the RSD for each set of 3 analyses must be 

5% for the total steviol glycoside value. 
a. Results: RSlls for all samples pass the criteria,

Sample 89114 

Caovnd

Run 1 Run 2 Rwt 3 
Result (%whv) 
moisture 
corrected

Resull (Avow) 
mostule 
corrected

Result (%wiwy 
moisture 
corrected Avera

Relative 
Standand 
Deviation 

0.041864 0 042098 0.046449 0.0434703 5,9402640 

Dulcosuia A <tot 000t 00.01 rite 

Rebaucilo,de B 1.7854 1.7892 1.7334 1.7893333 0.2236401 

ter;osIde 0.71316 0.72292 0.71679 07176233 0.6874185 

Rebaudioside C 0.18118 0.18587 0.18847 0.1851733 1.9952091 

Unknown 0.10237 0.10494 0.10127 0.1319267 1.8310594 

Rebaudioside A 08.819 98.649 98.922 98.863333 0.0630839 

Tota l 101.64 101.69 '	101.77 101,7 0,0644783 

Sannpte 5995 Run I Run 2 Run 3 

Com pound

ResuN (%velwl 
moisture 
corrected

Result (%wil,v) 
moistme 
corrected

Result plividw) 
moisture 
corrected A

Relative 
Standard 
Deviation 

Ste,cboside 0.03337 0 030297 0.032426 0.032031 4.9143615 

0,,loosido A <i.01 00.01 40.01 r/a nig 

Rebaudiosido B 1.63399 1.6509 1,6365 1.8404633 0.5582533 

Stevioside 0.82252 0.83430 0.83202 08298133 0.7531067 

Rnbuudmosde C 0.40488 0.40709 0.41203 0.408 0.897263 

Unknown 0.13079 0.15138 0,13291 0.13836 8.1854332 

Rebaudioside A 98.590 98.772 98 237 98.533 0.2760664 

Total 101.62 101.85 101.28 101.58333 0.2822939 

Sample 5998 Run 1 Run 2 Rco 3 

Corn und

Result (% 
moisture 
corrected

Result (%wiVr) 
moisture 
corrected

Result (%whe) 
moisture 
corrected AveOr.

Relative 
Standard 
Deviation 

Stnviobiuude 40.01 40.01 40.01 ilia 

Dulcoside A 4001 00.01 40.01 Wa We 

RebaudinnideB 1,6087 1.5839 1.6015 1.8980333 0.1983129 

Stevioside 0.10982 0,1020t 0,10697 0.1064687 3 4

000070 

(b) (6)



Method Verification. Reboure RA95, GLG 
Page 7 of 

GRAS Assessment - GLG Life Tech Corporation 
Rebaudioside A (?. 95%) 
Page 69 of 112

.0.01 .0.01 .0.01 MA nl a ...i 

(irk nywr. 0.097512 0 099303 0.095445 0.09745 20264034 

R61,9d,0$09 A 06137 98.154 98.059 96116667 0.0518314 

99 953 99.239 99 664 49.918887 0.0478964 

Sample 6997 / Run 2 Run 3 

Compound

Result (%wlar) 
moisture 
corrected

Result (ttSw/ue 
moisture 

. Ceneuted

Result (%Wvf) 
Innoture 
correct6d AnOiSge

Relar:ve 
Standard 
Devuition 

SU:Mob:0. 03e 0.049992 0.044519 0.049481 1	 0.0479973 6.2985808 

thilcosiee h <0.01 <0 01 <0.01 nfia eta 1 

Rebauchoside 8 0.99517 0 99380 0.99509 0 9953833 0.0442849 

Stesioskie 1.3802 1.37273 1.3517 1.36155 0.7777706 

Rebaudioside C 0.36649 037927 0.35066 0 3654733 3.9215091 

Unknown	. 0.16217 0.173933 0.15079 0.1622977 7.1301246 

Rebaudioside A 98.906 98.487 98.666 98.687 0.2129411 

Total 101.84 101.45 10157 101,62 0.1955555 

Sample 6998 

Compound

Run I Run 2 Run 3 
Result (%vilw) 
moisture 
corrected

Result (%wive) 
moisture 
corrected

Result OW* 
moisture 
corrected Avent9e 

0.035048

Relative 
Standard 
Deviation 

11.61	03 Stembitside 0.036319 0 038327 0030402 

Dulcoside A .0.01 <0.01 .0.01 via nla 

Rebaudiosido 9 2.4156 2 4142 2.4074 2.4124 0.1818248 

Stevioside 0 63547 0 64886 0.63887 0.6404 0.9130403 

Rebauctioside C 0.074426 0 076958 0.070418 0.073934 4.4602521 

Uni.110,,, 0 003307 0099687 0.093398 nig nla 

9en,,,90side A 90 626 96 410 96.043 96.359680 0.305878 

Total 99.881,	99 6040 99.284 99 617 0.3055928

S. Conclusion: 
Method verification Was performed on the listed samples using the EurofinS method 
KK149„S'teviol Glycosides 01PLC) (IE(.FA 2008, modified) (JECFA. Joint FAO/W11) 
Expert Committee on Food Additives). KKI49 is a validated method and included under 
our LSO 17025 scope of accreditation as listed in the appropriate attachment. The purpose 
of this study is to verify the performance of method KK 149 on 5 lots of test material 
(samples) submitted and to confirm the composition and 41entification of said submitted 
test materials. 

To 'verify method performance on these samples the following parameters were 
determined: calibration, selectivity. system suitability, and precision. Criteria for each 
parameter was designed to meet or exceed industry standards (AOAC, USP, WHO). 

Linearity measures the performance of the analytical instrumentation and methodology in 
regards to standardization against reference material with a known purity over a specified 
range of concentrations. The method was shown to be linear during the initial validation. 
A single point calibration was used to provide greater accuracy in determining the purity 
of a near pure material. A single point calibration is recommended by JECFA. 

Selectivity for this study measured and confirmed that the analysis was free front 
inter)erences; as shown from the srmples, and reagent blank test results. This study also 
confirmed that the method can determine the difference between closely related 
compounds. as shown in the separation of the two major peaks; stevioside and 

GRAS ASe	TL'i LC
	 000071 

(b) (6)
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Method Verification, Rebpure RA93, G 
l'age 8 of 8 

rebaudioside A. Furthermore thk study has proven that the method can properly identify 
compounds from the test material by retention time. 

System suitability further confirms the performance of the method on test materials and 
standards and the equipments ability to respond consistently over time. Retention time 
indicates that the peak of interest is stable from sample to sample as the analysis 
progresses throu gh t i me, where tailing factor and theoretical plate count describe the 
condition of the analytical column used for separation. When the criteria are met as it was 
in this study it indicates that the equipment is acceptable for quantitation and 
hlentification. 

Precision is performed to Confirm the test material can be prepared and analynd 
repeatedly with no statistically significant difference between results. This is not only a, 
measure of the ability of the method to perform appropriately on multiple analyses but 
also assesses the homogeneity of the test material. On this study each test material was 
prepared in triplicate. To evaluate repeatability on this data the relative standard deviation 
(RSD) was calculated. The RSD is calculated as the standard deviation divided by the 
average (of the measured values). All study RSDs passed the criteria This result 
indicates the test tnaterial submitted (samples) were homogenous. 

Attached sample chromatograms show final data results in percent by weight on the dry 
wei ght basis. After the samples are dried according to specification, the dried samples are 
then prepared for analysis as described above. Therefore, an additional correction to the 
result listed on the chromatogram is not necessary. The Agilent Chem Station sofiwan: 
calculates the final result using internal algorithms based on the reference standard 
calibration level in mglini, as stated in the Calibration Report and the sample preparation 
concentration (from the Sample Amount area of the sample chromatogram) also in 
mglml.. Samples and standards are prepared as close in concentration to each other as 
possible to improve the accuracy of the analysis. Additional hand calculations are not 
necessary thereby reducing additional errors due to manual calculations 

Results of this study further indicate that the KK149 is appropriate and verified for the 
submitted test material. The live test materials meet the listed specifications as provided 
on the Rebpure RA95 certificates of analyses (C of As) for identification and content. 
Identification was confirmed by showing that the peak retention titne for rehaudioside A 
in the chromatogram of the raw material smnple preparation corresponds to that in the 
chromatogram of the standard preparation, as obtained in the Assay. Standard and 
sample preparations are described above and in the attached method copy. Additionally 
the concentration of rebaudioside A in eaeh of the samples meet or exceed the 
specification of >1= 95% rebaudinside A. Copies Of the submitted C of As are contained 
in the appropriate attachment. 

LLC 000072
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Appendix C-2 (Part 2) 

SAMPLE CHROMATOGRAMS
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Sample Name: 10-6994 A 

Acq, Operator 
Acq. instrument 
Injection Date 

Acq. Method 
haat changed 
Analysis Method 
Last changed 

Method Info

 Seq. Line	4 
HPLC 10	 Location '1 PI-P-03 
9/24/2010 10:43.51 PM	 Inj	 1 

Inj Volume	5.0 pl 
C:\CHEM32\10\DATA\STEVIA- 	 -09-24\STEVIA.M 
9/24/2010 4:25.37 PM by   
CO,CHEM32\10\DATA\57EVIA- 09-24\STEV1A,74 
9/27/2010 11:02:00 AM by  
(modified after loading) 
Steviol Glycosides by HPLC (modified JECFAl 

8CM Server	 / ciecmwg 
ECM Operator	:   
ECM Path	 ma\LC\FPIC-101Data\STEVIA-6994 
SCM vernion	 : 3 (modified atter leading) 

DAD1 A. Sq.210,4 tict=oft (STEMA . 6974 2010.90-2411FC4)401

2010-09-24.SC,SSItip 

mtssa ..xsJa.====mmasaaw.ift#.0=wW40.1x.ImmamIst=ta.mws.......xlia.M.....its.ft=210smasams 

ESTD Percent Report 
....sms.=,:sm...wwwftamm......ft=asnammuW.sm==saammilms=42.1.V..mtaWassm1.0..mm.m...... 

Sorted Sy	:	Signal 
Calib. Data Modified (	Monday, September 27, 2010 
Multiplier:	1	 1.0000 
Dilution:	• .	1.0000 
Sample Amount:	(	2.01500 Img/mLl 
Use Multiplier 6: Dilution Factor with ISTDs 

signal I: DADI A, Sig4210,4 Ref.off

1 0:5 7:03 AM 

RetTime 
(Min)

Type Area 
hnkU.S) 

	 1-	-1 
2.895 MM 1.45131 
3.431 
3,567 MS 49.21711 
4.117 MS 19.65959 
4.457 MS 4.23005 
4.608 AS 2,34215 
5.318 MM 2261.00879 

HPLC 10 9/27/2010 11(02:51 AA

Amt/Ares	Amount arP Name 
4

-1--1 
5.81236e-4 4.18636e-2

	
Steviolbioside 
Dulcoside A 

7.30948e-4
	

1,785367
	

Rebaudioside B 
7.30948e-4

	
0.713168
	

Stevioside 
8.63047e-4

	
0.181178
	

Rebaudieside C: 
8.80670e-4

	
0.102365
	

Unknown 
8,80656o-4 98.818567

	
Rebaudioside A 

	 Page	1 of 2 

GRAS AS
000074 
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.4v1 0 - e9- z4\ itl.: - 04Ut .0 
Sample Name: 10-6994 A 

Totaln	 101.642499 

2 Warnings or Errors 

Warning : Calibration warnings (see calibration table listing) 
Warning : Calibrated compound(s) not found 

.....s=22,======..sams=========..,swIerem.w=====.smomstemscsxm.=====.0wm.aftmw....... 
**. End of Report *** 

EPLC 10 9/27/2010 1102:51 AM  	 Page	2 of 2 

gSSOGTES, LLC	 000075
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Acq. Operator i 
Acq. instrument r 
Injection Date

 

9/24/2010 11,23:34 PM 

mAU 

10 

.2 

25.j 

-30
2.5

2	-09-24.SC.SSIrip 

Sorted By
	

Signal 
Calib. Data Modi d

	
Monday 

Multiplier: 
Dilution: 
Sample Amount: 
tise Multiplier & Dilution Facto

Geptembe 2 
1_0000 
1.0000 

2.01475	Img/m1,1 
th TSTDu

0570 
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meT 10e994 11 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Method Info

Seq. Line ,	5 
Location 

inj	1 
:nj Volume	5.0 pi 

C:\CHEM32\10\DATA\STEVI -09-24\STSVIA.M 
9/24/2010 425:37 PM by  
C:\CHEM32\10\DATA\STEVIA- 09•24\STEVIA.M 
9/27/2010 11:02:58 AM by  
Steviol Glycosides by HEL, FA) 

ECM Server 
ECM Operator 
ECM Path 
ECM Vereion 

DAD1A,

http://u c/eomwg 
  

Petaluma\LC\HPLC•10\Data\STEVIA,16994 
, 4 

G =210,490t ,0-DSTEVIA.6994 2010.09-24:1FD.0501D1 

ESTD Percent Report 

signal 11 DAD1 A, Sig. 210,4 Ref.off 

RetTime Type	Area	AMt/Area	Amount Grp Name 
(min)	(mAl/aal	8 
	 I-	 -I -	 - 1-1- --- - --- -- 
2.894 MM	1.45925 5.81236e-4 4.20981e-2	Steviolbioside 
3.431 

	

3.587 ME	49.31699 7.30948e-9 

	

4.117 MF	19.92619 7.30948e-4 

	

4.455 MF	4.33900 8.63047e-4 

	

4.600 ME	2.40086 6,30670e-4 

	

5.315 MM	2261.93311 8.80666e-4

Dulooside A 

	

1.759212	Rebaudioside 

	

0.722919	Stevioside 

	

0.185867
	

• Rebaudo31de C 

	

0.104944
	

Un'Known 

	

1A.899377
	

Rebrlidioside A 

Totals T
	

101.694417 

HPLC 10 9/27/2010 1	4
	

Page	1 of 2 

GRAS ASSOCIATES, LLC
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- •	. • _ _ • • -	 4 1 ..S.1 
Samp e Name: 10-6994 B 

2 Warnin9e or Errors 

Warning : Calibration warnings (see calibration tab e listin ) 
6arnlng : Calibrated comPOnntl(s) not found 

aaaiMM.aaaaaaa	 aft. 
End of Report ... 

HPLC 10 9/27/2010 110459	 	 Page	2 of 2 
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Smplm La, 

Acq. Operator	: 	Seg. Line	6 
Acg. Instrument : H 	 location : PI-1-05 
Injection Date : 9/25/2010 12,03:1.9 AM	Inj	1 

	

Inj Volume	5.0 pl 
And, Methed
	

C:\CHEM32\10\DATA\STEVIA-C994 -09-24\STEVIA.14 
Last changed
	

9/24/2010 4,25:37 PM by  
Analysis Method

	
CACHEM32\10\DATA\STEVI 09-24\S7.-,wtA, 

Last Changed
	

: 9/27/2010 11:02450 AM by  
Method Info.	Steviol Glycoes by HPLC (modified JECFA) 

ECM Server
	

c/,crwS 
ECM Operator
	

 
RCM Path
	

LC 10\Da ._a\STEV/A-59 4	2010-09-24.SC.S2i 
ECM Version	: 5 

DADIA.SW=2f04Reftoff{STSVIA .6004 2010.01,24,IFE*3tD} 

ESTD Percent Report 
===== ftm...m W m ..70.74.AmMAYSIMM.	 .MV..0* 

Sorted Dy
	

Signal 
Calib. Data Modified

	
Monday, SSptember 27, 2010 1057:03 AM 

Multiplier:	 1.0000 
Dilution	 1.0000 
Sample Amount:	 2.00475 Ong/mL) 
Use Multiplier a Dilution Factor with ISTDs 

Signal 1: 082D1 A, Sig-210,4. Ref.off 

RetTime Type
	

Area	Amt/Area
	

Amount Grp Name 
[min)
	

IMAUAs)
	

% 

2.890 MM
	

1.60209 5.11236e-4 4.64493e-2
	

Steviolbioside 
3.431	 -	Dulcoside A 
9.586 MF
	

49.18806 7.30946e-4	2.793436 
4.116 MF
	

19.65944 7. -<048e-4	0.716799
	

Stevicide 
4.453 MF
	

4.37784 8.63047e-4	0.188466.	Rebaudioside C 
4.602 MF
	

2.30535 8.80670e-4	0.101272
	

Unknown 
5.318 MM
	

2251.85547 8.80566e-4 98.921717
	

Rebaudioside A 

Totals
	

101.758140 

HP C 10 9/2712010 11:07:13 AM 	 Page	1 of 2 

SOC1ATE , LLC
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leanie 1O694 C 

2 Warnings or Errors r 

Warning	 CalL.brati.on warnings (see calibration table listing) 
Warning , Calibratc,d compound(s) r,t %didd 

.*. End of Report *.. 

HPLC 10 9/27 010 11,0713 AM  Page	 2 of 2 

GRAS ASS	ES,LC

000079

(b) 
(6)



ECM Server	 : http://us0.5shic/ecaug 
ECM Operator	  
ECM Path	 Petaluma\LC\HDLC-10\Data\STEVIA 

CM Version	 : 6 
0301A.5/0.210ARdauff(STEVIA-6:754 2010.09.241FG-0802.0) 

mAtf -

994	 2010-09 24.SC,Sizip 

MMMWSliMMYUMMM

20	 tylW 

WM	 MOM. 

2.5 1 0 	  
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Acq. Method 
Last changed 
Analysis Method 
Last changed 
Method, Info

■MM4	-GM \ P4M-

ummmmm=mM=MM=MMM=MMMUMM.MUMWWW	 WM=M=MM=Mmm^ 

Seq. Line : 
SPLC 10 Location : Pl-F 7 
9/25/2010 1:22:47 AM	 inj	 1 

Inj Volume : 5.0 61 
Cr\C5EM32\10\DATA\STEvIA-6994 2010-09-24\STEVTA M 
9/24/2010 4:25:37 Pm by  
C:\CEEM32\10\DATA\STEVIA-6994 2010-09-24\S1EVIA.M 
9127/2010 1102:58 AM by  
Steviol Clycosides by EPLC (modified JECFA) 

Sample Name: 10- 

Acq. Operator 
Acg. Instrument 
Injection Date 

ESTD Percent De14-0 
mmmmmm= m mmMmml2MMUM W MWMWaMASZnammWMM=www	 iiiiIMPESMM=MWM aMMMISMM 

Sorted Sy	 Signal 
Calib. Data Modified	 Monday,. September 27, 2010 10. 7:0 AM 
Multiplier:	 1-0000 
Dilution:	 1.0000 
Sample Amount:	 2.02425	 I	 1 
Use Multiplier S Dilution Factor 	 h ISTDs 

Signal 

RetTime 
[min]

1:	 DAD1 A,	 Siga210,4 Refaoff 

Type	 Axea	 Amt/Area 
1MAU.s1

Amount Grp	 Name 

I -	 I 
2.693 MM 1.16219 5.81236e-4 3.33707e-2 Steviolbioside 
3.431 Oulcoside A 
3.585 MF 45.25105 7.30948e-4 1.633996 Rebaudioside S 
4.115 FM 22.77847 7.30948e-1 0.822521 Stevioside 
4.454 HE 9.49621 8.63047e-4 0.404875 Rebaudlnside C 

4.602 MF 3.00635 8.80670e-4 0.130794 Unknown 
5.316 MM 2266-.13940 8.80666e-4 98.590218 Pehaudioside A 

Totals 101.615775

EPLC 10 9/27/2010 11:09:27 AN 	 Page

000080 
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AV/V-V,-Aft \.(.1"..VOVA 
Sample Name, 106995 A 

2 Warnings or Errors 1 

Warning	Calibration warnings (sec calibration table listing) 
Warning : Calibrated compound(s) not found 

.** End of RepOrt ..* 

HPLC 10 9/27/2010 11:0927 AK 	 Page	2 of 2 

C
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Sample Name: 10-6995 8 

Acg. Operao,	 a	 Seq. Line 1	 9 
aeg,	 , MPLC 10 Location : Pl-F-08 
InjeOtion DJ.co	 9/25/2010 20229 AM	 Inj 7 

Inj Volume	 5.0 p). 
Acg. Method
	

C:\CHEM32\10\07TA\STEVIA-6994 2010-09-24\STET1A.14 
Last changed
	

9/24/2010 42537 PM by  
Analysis Me:hod

	
C : \CH2M30\10\DATA\STSVIA-6994 2010-09.24\STEv/S,14 

Last changed	 9/27/2010 110255 AM by  
Method Info	 Steviol Glycosides by HPLC (Modified JECFA) 

ECM S .3r,cr	 http://us05sglc/ec7,, 
scm operator	 : M  
ECM Pafb,

 
0e0,tumeox\HPLC-10IData\STEVIA-6994	 2010-04-24.5C-RSTsip 

ECM Velion	 7 
D2.DI 4 110,15fEMA-5M3 200-08.2411F1000/.0) 

mAU

ESTD Percent Report 

Sorted By	 Signal 
Calib. Data modified :	 Monday, September 27, 2010 10:5703 AM 
Multiplier:	 :	 1.0000 
Dilution:	 1.0000 
Sample Amount:	 2.00500 Img/011.1 
Use Multiplier Er Dilution Factor witt. ISTDs 

Signal 1, 00001 A, Sig ..210,4 Ref.off 

RetTime Type	 Area	 A,It/Area	 Amount Grp Name 
[mini	 ImAU.$)	 t 

	  1---- ------ ---------- 

	

2.895 MM	 1.04511 5.81296e-4 3.02970e-2	 Steviolbioside 

	

3.431	 -	 -	 Dulcoside A 

	

3.564 MF	 45.28473 7.30949-4	 1.650912	 Rebaudioside Ei 

	

4.114 MF	 22.88506 7.30948e-4	 0.934304	 Stevioside 

	

4.454 MF	 9.45724 5.630470-4	 1.407085	 Rebaudioside C 

	

4.597 FM	 3.44631 8.80670e-4	 0.151375	 Unknown 

	

5.314 MM	 2248.72876 8.PO4160-4 98;777010	 REt.,audide A 

Totals	 101.846018 

	

HPLC 10 9/27/2010 11111r01 AN 	 Page	 1 of 2

000082
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Sample Name, 1-59•f B 

2 WBr.inys Ox Errors t 

Warning t Caiibraticm warnings (BeB calibrat' n tbie listing) 
Warning Calibrated compound(s) not found 

*** End of Report *.. 

HPLC 10 9/27/2010 lIxllxO2 AM e	 2 of 2 

ATES, LLC
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Sample Name; 10-8995 C 

'keg. Operator 
Ac.q. Instrument 
Injection Date 

Acq. Method, 
Last changed 
Analysis Method 
Last changed 
Method Info

; 	 Seq. Line ( 10 
HPLC 10 Iocation 

: 9/25/2010 142:12 AM	 Inj :	1 
Illj Volume	5.0 01 

e:\01151412\10\05T5351'EVIA-6994	2010-09-24\STEVIA:M 
9/24/2010 4:25:17 PM by  
C:\CHEIK32\10\SAI533TEVIA-6994	 09-24\STEVIA.M 
9/27/2010 11:41358 AM by  
Steviol Glycosides by EPIC (modified JECEA) 

ECM Server 
ECM Operator 
ECM Path 
ECM Versibe 

DADTA, 
mAU.

littp://na0Ssqlciecm.g 
 

: Pntaluma\LC\SPIC 10\Data\STEVIA 4/994	2010-09 24 SC SSicil, 
; 9

",1,:0,.:09.24,H - 1001D7 

www woraymwm*Oaruwaxiewsmm.= 

ESTO Percent Report 

Sorted By 
Calib. Data	ed 
Multiplier: 
Dilution; 
Sample Amount: 
Use Multiplier 4, Dilution Pao

Signal 
Monday, September 27, 2010 10:57401 AM 

1.0000 
1.0000 

2.03525 lmg/1014 
or watt, ISTDa 

Signal l Dm01 A, Sig . 210,4 Ref-Off 

RetTime Type	Area	Amt/Area	Amount Grp Name 
(min]	[mAU.sj	 t 
	 I- 
2.689 MM 
3.431 
3.583 ME 
4.114 MF 
4.453 ME 
4.590 MF 
5.313 MM 

Totals : 

HPLC 10 9/27/2010 111	 	 Page	1 of 2

1,1142 0.811:3( . e 4255e-2 Steviolbiosidg 
- - Du,coside A 

45.56/3..1 3.30948e-4 1.636490 Rebaudioside H 
23.1667,: 7.30946 g -4 0.832021 Stevioside 

9.716C0 8.63047e-4 0.412032 Rabandioside C 
3.07167 8.80670e-4 0.132914 Unknown 

2270.28931 8.80E66e-4 98.236933 Rebaudicside A 

111.282814

000084 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) (6)
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2 Warnings or Errora 

Warning ; Calibration warnings (see calibration table I ring) 
Warning Calibrated compound(a) not found 

Sair4=22.726.36MUM.=CU=AV=WA.1M=C=7,3==ICEM=.....0..0W.104,84...M 

End of Report 

HPLC 10 9/27/201	 Pa e	 2 of 2 

LLC

000085

(b) (6)



DAD1 A. Sig=210.4 Ref.off (STE. A. 89:4 2010 09-24 D) 

mALI 
15. 

10 - 

5, 

-15 

ECM server 
ECM Operator 
ECM Pat: 
ECM Vor,rihn

: http://us05sgle/ecmwg 
 

Petaluma\LCAHALC-10\Data\STE1JIA-6994 
9

2010- 9-24,SC.SSIz' 
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De.-88 
Sample Name: 10-6996 A 

Acg. Operator 
hog, Instrument 
Injection Date 

Aug. Method 
Last. changed 
Analysis Method 

-t changed 
Method Info

:  
HPLC 10 

: 9/25/2010 4:01.:

Line . 12


	

Location	 P1-E-02 

	

Iuj	 I 

	

Volume	 1.0 pl 
C:\CHEM32\10\DATA\STEVIA-5994 S010-09•24\STEVIA.M 
9/24/2010 4.25:37 PM by  
C:\CHEM32\10\DATA\STEVIA-6994 2010-09-24\STENi;,,M 
9/27/2010 11:02:56 AM by  
Steviol Glycoeides by HOLD (modified CECFA) 

=====.=-= ---
ESTD Percent Report

7dIXVIMV 

Sorted By	 Signal 
Calib. Data Mo ified	 Monday, September 27, 2010 10:57:03 AM 
Multiplie
	 1.0000 

Dilution:	 1.0000 
Sample Amount: 	 2,00925 brig/mLi 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DADI A, Sig=210,4 Ref-off 

RetTime Type	 Area	 AMt/Area	 Amount
	

Bane 
(minl
	

(mAU.sj 
- ----1 

St,cviolbioside 
Dulcoside A 

44.220F..1. 7.30948e-4 1.608704 Rebaudioside B 
3.01880 7.30948e-4 0,109821 Stevioside 

Rebaudissida C 
2.22473 8.80610e-4 9.75117e-2 Unknown 

2239.00708 8.80666e-4 96.137015 Rebaudieside A 

99.953052

2.989 
3.431 
3.582 ny.. 
4.112 521 
4.449 
4.599 MF 
5.311 MM 

Total 

HPLC 10 9/27/2010 11:16:12 AM 
	

Page 

ASSOCIATES, LLC	 000086 

(b) (6)

(b) (6)

(b) (6)

(b) (6)

(b) 
(6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 85 of 112

Sample Name, 104996 A 

2 Warnings p r Crrors 

Warnieg Catibratide warnings (see calibratiOn tabla 
warn*g , Calibrated cpa ,Andts) not feued 

a.. End of Report 

HPLC 10 9/2 . /20 0 11112 AM Marie1 Esguerra	 Page	2 Of 2 

ATES, LLC	 000087



ECM Server	 cjecmwg 
ECM Operator	  
ECM Path	 Lc ..30\1	\STEVIA-6994 
ECM Version	10 

DAD1A.Sig.210AR~OT6VIA	 2010.09-24\15G.i101D) 
nOD 

154. 

10

2010-09.24.SC.SSItip 

0.

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 86 of 112

, Data Fite CCMEM32‘10\DATA\STI9-6994	2010-09-24\1SC-1301.D 
Sample Name, 1C-6996 B 

Req. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 
Analysis Method 
Last 0010ged 
Method In:,

	Seq. Line	13 
	 bocation	51-E-03 

9/25/2010 4:At7::i 	1Mj	1 
• nj Volume : 5.0 01 

C:\CHFM32\10\AM\STHVIA-6994 0-09-24\STEVIA.M 
9/24/2910 425,37 PM by a 
CI\CHEm32\10\DATA\STE1T 09-24\STEVIA.M 
9/27/2010 110255 AM by  
Steviol Glycoeldes by HP ES) 

ESTD Pe.drent Report 
.aussm.....7marMsm.M.Psialemmas...s..WwasWi..mmus.am.Waszlawmarnm.m.MWO.WW,Nz*MM 

Sorted Sy	Signal 
Canis, Data Modified	Monday, September 27, 2010 165703 AM 

Multiplier:	 1.0000 
Dilution: 1.0700 

Sample Amount: 2.00750 (mS/MLI 
Use Multiplier & Dilution Factor with ISTDa 

Signal 11 09.01 A, Sig■210,4 Ref-oft 

RetTime Type	Area	Amt/Area	Amount Grp Name 
(min)	fmAU.s!  

	 I -	 I 	 	 'I'	 I '• 

	

2.889	 Stevinlbioside 

	

3.431
	

IDulcoside A 

	

3.581 MM	43.50223 7.30948e-4	1.583954
	

Rebaudioside A 

	

4.115 MX	2-81802 7.309488-4	0.102606
	

Stevioside 

	

4.44
	

Eebaudlnside C 

	

4.616 MM	2.26569 8.80670e-4 9.93933e-2
	

Unknown 

	

5.310 MM	2237.44360 8.80666e-4 98.153976
	

Rehaudiosida A 

Totals
	

99.939930 

MRLC 10 9/27/2010 1111745 AM 	 Paae	 1 of 2 

SOCIATES, LLC	

000088

(b) (6)

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

(b) (6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A (?.. 95%) 
Page 87 of 112

, ,a,. 4'1-4= ,.;...111,,,a,..14,Xlet■.;.4var,,,,,. 
Sample Mame, 10-6996 

2 Warnings, or Errora 

Warning : Calibration warnings (nee calibration table liating) 
Warning Calibrated compound(s) n•t found 

WWWWW 

End of Report •*. 

ERLC 10 9/27/2010 11,17,45 AM Page	 2 of 2 

—TE ,	 000089

(b) (6)



ht cfecmwg 
Ma  
Pe LC-10\Data\STEVIA-6994 

ECM Server 
ECM Operator 
SC14 Path 
ECM Version 

DAD1 A. 50 ,111,4Ref=a1f (STEVIA-8984 2112;09.240ED.140111) 

10 1 

5 

,20-1 

0	2.5 7.5	10	12.5 	15	175	20	miN 

2010-09 -24,SC.SSIsip 

Signal 1: DAD1 Sig.210,4 Ref.off A, 

2.889 

RetTime	Type	Area 

lain)	t.mAU*10
Amt/Area	Amount	Grp	Name 

.... --1--1---- ..	 .. --------- 
Steviolbioside 

3.431 DoloosIde A 
3.580 MI 44.08324	7.30948e-4 1.601519	Rebaudioside 

4.114 MM 2.94445 7:30948e-4 0.106970	Stevioside 

4.449 Rebaudioside C 

4.812 MM 2.1801::.;	8,80670e-4 9.54447e-2 Unknown 

5.308 MI 2240.30933 13,80666e-4 98.059662 Rebaudioside A 

Totals 99.863815

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 88 of 112 

Sample Name: 10-6996 C 

425.7- 

Acq, Operat,r 
Act". instru,enr 
Injection ,D,D.:e 

Acg, Method 
Last changed 
Analysis Method 
Last changed 
Method info

• 	Seg. Line : 14 
R 	 Location : P1:-5-04 

: 9/25/2010 5.I,1.0S AM	Inj	1 
Ini Volume	5,0 gl 

C:\CHEM32\10\DATA\STEVIA-6994	2010-09-24\STEVTA.M 
9/24/2010 4.2537 PM by  
C:\CHsm22\10\DATA\STSVI  -09-24\STEV1A. m 
9/27/2010 1102:58 AM by  

z steviol (ilycosides by RP FA) 

............................... ...... . . 
ESTD Percent Report 

Sorted Sy
	

Signal 
Calib. Data Modified

	
Monday, September 27, 2010 105703 AM 

Multiplier:
	

1.0000 
Dilution:
	

1.0000 
Sample Amount:
	

2.01200 [mg/m1.1 
Use Multiplier A Dilution Factor with ISTDs 

RPLC 10 9/27/2010 111941 AM 
	

lana	1 of 2 

VES, LLC

000090 

(b) (6)

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

(b) (6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 89 of 112

Sample Name, 10-6995 C 

2 Warningn or Rrrors 

Warning ; Calibracion wanings 	 calibratiOn table :dating) 
Warning : ca1lbrated compound(s) not found 

)6=====..............==..00WM=AmiaMM...=WW0U.O.PM=INVWWWMISME,=.2.91,WMVW.WW0WW.. 

.* End of Report 

HPLC 10 9/27/2010 11:1941 AM  Page	 2 of 2 

LLC	 000091

(b) 
(6)



20 0-0	4 SC. SSII:lp 

-5 

.10 

-2

5	10 

SETO Percent Report 
Mftw....=.1r.rwmenft. =W WW.U...0044,1.2414

sa 

0	2.5 12.5 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 90 of 112

6997 A 

Acq. Operator	:  
Acg. Instrument	H
InjectiOn Dite	9/25/2010 64.03 All 

Acq, Method 
Last changed 
Analysis Method 
Last changed 
Method. Info 

ECM Server	http:// c/ecmwo 
ECM Operator	   
ECM Path	: Petaluma LC -10\Data\STEVIA-6994 
ECM Version	12 

DAD/ A, Sig.2104	(STEVIA6994 2010-0.0-24115F,160M 

mAU 

15 

10

CACHEM32\10\DATA\STBVIA-6
9/24/2010 4:2537 PM by   
C:\CEEN12\10\DATA\STEVIA-6994 -09-24\7TVIA.m 
9/27/2010 1102:58 AM by  
Steviol Glycosides by HPLC (modified JECFA) 

Seq. Line	 16 
Location : 01-E-06


Inj :	1 
,luj Volume : 5.0 gl 

2010•09-24\STEVIA,M 

Sorted Sy 
Calib. Data Modified 
Multiplier: 
Dilution: 
Sample Amount: 
Use Multiplier S Dilution

Signal 
Monday, September 27, 

1,0000 
1,0000 

2,01350 
Fact
	

ith ISTDO

2010 10:57:03 AM 

(mg/mLl 

Signal 1: DAD1 A, Si5.210,4 Ref.o 

RetTime Type	Area	Amt/Area	Amount Grp Name 
(min]	I100.0*0 

I -

	

MM	1-73179 5.81236e-4 4.999166-2
	

Steviolbioside 
3.431
	

Dulco!lide A 
3.579 ME	27.41322 7.30948e-4	0.995165

	
F:ebaudioside 

4.109 ME	37.46959 7.30948e-4	1.3602515
	

Stevioside 
4.446 ME	8.55027 8.63047e-4	0.366490

	
Rebaudioside C 

4.545 MF	3.70789 8.80670e-4	0.162177
	

Unknown 
5.305 MM	2261.32397 8.80666e-4 98.905470

	
Rebaudioside A 

Totals :	 101_840028 

	

HPLC 10 9/27/20	11:21:06 AM 	 Page	I of 2 

GRAS	 000092

(b) (6)

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

(b) 
(6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 91 of 112 

,W4,4	 a/ d, 

Sample Name ., 10-6997 A 

2 Warninos OK Errors 

Warning	 Calibration warnings (see calibrat on table listing) 
Warning , Calibrated compound(a) not found 

... End of Report .** 

((PLC 10 9/2	 010 1i2109 A4 Paga	 2 nO 2

000093

(b) (6)



E:M Server	 , http://us05sq1ciecmwg 
ECM Operator	  
ECM Path	 Petaluma\LC\HC-10\Dats\STEVIA-59 4	 2010-	 24,S 
ECM Veion	 13 

DADia.5,0=210,4Se.11(8TWATA 24/0,09-2,11L,470ID).- 

X0WWW.W .A.MaXiMinftWU	 ====.0rMUZMIRMWMAft== 

ESTD Percent Report 
ev'snm:4..m.samms.ftw====mw..m.mm..mam.resmam.,..... 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 92 of 112

Acta. Operator	  
Acq. Instrument	 HPLC 10 
Inj.7.. tion Date : 9/25/2010 7:2017 AM

eq. Line 
Location : P1-E-07 

Inj 
lnj Volume	 5.0 pl. 

Acq. Method	 : C:\CHMO2\10\DATA\STEVIA . 6994 2010-09-24\STEVIA.M 
Last changed	 : 9/24/2010 4:25,37 PM by  
Analvsis Method	 C,\CHEM32\10\DAT5\STEVIA-64 2010-09-241$TEVIA-M 
Last changed	 4/27/2010 110258 AM by  
Method Info	 t Steviol Glycosides by HPLC {modified JECFA) 

Sorted my	 Signal 
Calib. Data Modi.tied	 Monday, September 27, 2010 108703 AM 
Multiplier:	 1,0000 
Dilution:	 1,0000 
Sample Amount	 2.03075 (mg/ML] 
Dee Multiplier C Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref.off 

RetTiMe Type	 Area	 Amt/Area	 Amount Grp Name 
[Mini	 ImAG8a]

! 
2.888 MM	 1-54541 9	 236e-4 4	 5e-2	 Sreviolbioside 

Duicoside A 
3.573 1-141	 27.66830 7.30948e-4	 0.995893	 Rebaudioside 
4,107 M7	 38.13619 7.30948e-4	 1.372745	 Stevicf.Tide 
4- . 44.8 144	 8.92419 6.63047e-4	 0.379269	 Rebaudioniar, C 

4.01074 4.80670e-4	 0.173933	 Unknowa 
5.303	 2271-04614 8.60666e-4 98.487440	 Reb91...thcsi1. A 

Totals	 101.453798 

	

HPLC 10 9/27/2010 11,2240 	 Page	 1 of 2 

TES, LLC 000094

(b) 
(6)

(b) 
(6)

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

(b) (6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 93 of 112

4	 OIU-U9- 4\11,U-KiU1.0 

Sample Name: 10-6597 6 

2 warnings or Errots 

Warning	 Calibbation warnings (see oa1ibrtion table: listing)

Warning : Calibrated compoundtsi not foOnd 

Rnd of Report .** 

HPLC 10 9/27/2010 112240 AM Page	 2 of 2

000095

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 94 of 112

Sample Name: 10-6997 C 

Acq. Crtmr	  
Acq. Tnatry ,wat	 HPLC 10 
Injecton Cte	 9/25/2010 8:00,01 AM

Line 1 18


	

i.ocation	 PI-S-08 

	

Inj	 1 
loj Volume : 5.0 All 

Acq, Method	 C:\C1fEM32\10\DA1A\STEVIA-6994 2010-09-24,,STEVIA.M 
Last changed	 '; 9/24/2010 4:25,27 PM by  
Analysis Method	 C,\CHEm32\10\DATA\STEVIA,6994 2010-09-24\STEV1A.M 
Last chanocd	 .; 9/27/2010 11:0250 AM by  
Method nfo	 Steviol Glycosides by HPLC (myified JECFA) 

ECM Serier	 : htcp://us05sq2c/eomwg 
SCA Cperator	  
ECM Path	 Petaluma\LC\HPLC-10\Data\STEVIA-6994 
ECM Vers'ion	 , 14 

DAD/ A. 0lg"210,4 Ret.ott (STEM-6994 20104)0-2400.1.150/.D) 
mAU -

2010-09-24 

=WOMWMMTM.M..ftftwurammassM=0..4=WW 

ESTD Percent Report 

Sorted By	 Signal 
Calib, Data Modified 1	 Monday, September 27, 2010 10,57:02 AM 

Multiplier,	 1.0000 
Dilution:	 1,0000 
Sample Amount:	 2.01575 (ing/mt) 
Use Multiplier 6. Dilution Eactor with ISTDs 

Signal 

RetTime 
(min)

1: DAD1 A, Sig=210,4 

Type	 Area	 Act/Area 
ImAU.s] 

	 1

Amount	 Grp	 Name 
i 

i 	 •1-1 	  
2.889 FM 1.7161 5.81236e-4 4.94807e-2 Steviolbieside 
3.431 - - Duicoside A 
3.578 MF 27.44200 7.309490-4 0.995u97 Rebaudioside 13 
4.108 MF 37.27473 7.30948e-4 1.3516::0 Stevioside 
4.447 MF 8.18998 8.63047e-4 0.350B58 Rebaudioside C 
4.593 MF 3.45133 Ei.di-,7fJo-4 0.150787 Unknown 
5,305 MM 2250.39282 8.0661,-4 78.667510 Rebaudioside A 

Totals 101-565181

HPLC 10 9/27/2010 11,23,35 AM 	 Page	 1 of 2 

GRAS

(b) (6)

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

(b) (6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A (..?. 95%) 
Page 95 of 112

v.cie L;‘ ,..tmma6%,u)\IdAiA‘VIA-0 ,1	zuv-U4\itti-111U1.1) 
SaMple NaMe: 10-6997 C 

2 Warning* or Errors ( 

Warning ( Calibration warnings (see calLbratin tabls lizting) 
warning : calibra.t.ed sompound(s) not found 

*** End of Report .** 

HPLC 10 9/27/2010 11(23(35 AM 	 Page	2 of 2 

C

000097

(b) (6)



a :1

7.5 ,5 11 

DAD: A, Shr,210,4Ref.off (SI EVIA .G994 2010-49.240-6V2o01D) 
niAU 

15 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 96 of 112

Sample Name,	-6998 A 

;incl. . Operator 
Acq. Instrument 
Injection Date 

Acq, Method 
Last changed 
Analysis Meth d 
Last changed 
Method Info 

ECM Server 
ECM Operator 
ECM Path 
ECM Version

a
	

Seq. Line	20 
: 
	

Location : PI-E-09 
, 9/25/2010 919:25 AM
	

Inj	1 
Inj Volume	5.0 Al 

C,\C11EM32\10\DATA\STEVI -09-.44\STEVIA.M 
9/24/2010 4:25:37 PM by  
C:\C14EM32\10\DATA\5TEVI 0-09-24\STEVIA.M 
9/27/2010 11,02;58 AM by  
Steviol Glycosides by MP PP.4 

; http://u tlecmwg 
  

Petaluma\LC\MPLC-10\Data\0TEVIA-69 4	20 -09-24.SC.SSTrip 
15 

ESTD Percent Report 

........4.411...m..a..maWWWws==..aammsm..W.MWMX,M=Ma.,.=..mmtummmvsassuss.”ft,s 

sorted By 
Calib, Data Modified 
Multiplier: 
Dilution: 
Sample Amount: 
Use Multiplier & Dllu

Signal 
Monday, SepteMber 27, 

1.0000 
1.0000 
2.01425 [og/mIJ 

Factor with ISTDs

2010 0:	:0 AM 

Signal 1: DAD1 A, 8ig.210,4 Ref.off 

RetTime Type	 Area 
(min)
	

(MAU.S) 

2.893 MM	1.2586 
3.431 
3.580 MF	66.56462 
4.110 MF	17.51143 
4.450 MF	1.73701 
4.60 7 FM	2.13410 
5.307 MM	2210.01294

Amt/Area	Amount 

1-	 21 
5,91236e-4 3.63185e-2 

7.30947e-4	2.415553 
7.30942o-4	0.635469 
8.63041e-4 7.44257e-4 
6.80670e-4 9.33070e-2 
8.60666e-4 96.625732

Name 

Steviolbicside 
Fulcoside A 
Rebaudioside 
Stevioside 
Rehaudiosi(5o 0 
Unknown 
Rebau21sside A 

Totals
	

99.880806 

HPLC 10 9/27 0	11:25:24 AM  	 Page	1 of 2 

LLC

000098

(b) (6)

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

(b) 
(6)

(b) 
(6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 97 of 112 

Sample Name, 10-6998 A 

2 Warnings or Errors 

Warning	Calibration warnings (see calibration table listing) 
Warning I Calibrated compound(s) not found 

*** End of Report **. 

HPLC 10 9/27/2010 112924 AM  	 Page 2 of 2 

TTESLLC

000099

(b) (6)



c/ecmwg 
 

petaluma\LOMPLC-10\Data\ST 
: 16 

DAD) A, SII,F.210.4 R,r=af (STE A5S54 2010L09-24110A-2 

ECM Server 
ECM Operator 
ECM Path 
ECM Version

4	2010-0 ..SC.SSInip 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 98 of 112 

,
Sample Name: 10-8998 5

m 

Acq. Operator 
Acq, instrument 
Injection Date 

Acq. Method 
Last changed 
Analysis Method 
Last changed 
Method Info

1  

9/2S2010 959;12 Am
IA; 

C:\CHEM32\10\DATA\STEVIA-6994  
9/24/2010 42537 PM by Ma
C:\CHEM32\10\DATA\STEVIA-6994  
9/27/2010 110258 AM by Ma  
Steviol Glycosidea by RPLC (modi

eq. Line 
Location :	-0-01. 

Inj	1 
j Volume	5.0 ill 

2010-09-24\STEVTA.M 

2010-09-24\STBV1A.M 
 

fied JECFA) 

ESTD Percent Report 

Sorted By
	

Signal 
Calib. Data Modified

	
Monday, September 27, 2010 105703 AM 

Multiplier:
	

1.0000 
Dilution:
	

1.0000 
Sample Amount:
	

2.03725 trre/161,1 

Use Multiplier & Dilution Factor with ISTD0 

Signal 11 DAD1 A, Sig.210,4 Ref.off 

RetTime Type 
[min) 

2.895 MM 

3 MM 
4.111 ME 
4.444 FM 
4.615 ME 
5.307 MM 

Totals

Area 
tmAU.sl

Area Amount	Grp	game 

- 1 -- 1 _ 

1,34335 .81236e-4 3 83265e-2 Steviolbioside 
Dulccside A 

67.28596 7.30948e-4 2.414163 Rebaudioside 8 
18.02684 7.30948e-4 0.646859 Stevioside 
1.61663 8.63047e-4 7.69583e-2 Rebaudioside 
2.30604 8.80670e-4 9,96865e-2 Unknown 

2230.25806 8.80666e-4 96.410014 Rebaudioside A

99 . 686008 

HPLC 10 9/27/2010 112827 AM 	 Page	1 of 2 

LLC	 0 0 0 1 0 0 

(b) (6)

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

(b) 
(6)

(b) (6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A (?. 95%) 
Page 99 of 112

Nample Name: 10-	 8 3 

2 Warn.ings 

	

: Ca1ibrarion	 lngs (see caibrtion tb1e listing) 

	

Warning : Calibrared	 und(s) not found 

aaaaa.,,eee.=....rneame.amaaa...a=ma.e.ea. 

*** End of Report ..* 

HPLC 10 9/27/2010 112	 7 4 2 of 2

0 0 0 1 0 1

(b) (6)



ECM Server	 hi p Hus0Segiciermwg 
ECM Operator	  
ECM Path	 Petaluma \LC\HPLC-10\Data\ STEVIA-
ECM Vern ion	 17 

DAD1 A, Sigefib,4Refrulf (57e/1A-6534 2010-00-2411D9-2201En 

mAt):	 ,

94	 201 0	 4.SC.SSIiip 

12.5 

GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 100 of 112

pie Name, 1 

Acq. Operator	 : Seq. Line : 22 
Acq. Instrument	 HPLC 10 Location 1 P1-17-02 
injection Date I 9/25/2010

	
95 AM	 Inj	 1 

Inj Volume	 5.0 a1 
Acct. Method
	

C:\CHFM32\1\DATA\STEVIA-6994 	 2010-09-24\STEV1A_M 
Last changed
	

9/24/2010 4,25;37 PM by  
Analysis Method ; C:\CHE2132\10\D2TA\STEVIA-5994 2010-09-74\STEV/A.M 
Last changed
	

9/27/2010	 AR by  
Method Info	 Steviol Glycosides by HPLC (modified JECFA) 

ESTD Percent Report 

Sorted By
	 Signal 

Calib. Data Modified
	

Monday, September 27, 2010 101570 
1-0000 

Dilution;	 1.0000 
Sample Amount:	 2.00300 (mg/mL1 
Use Multiplier & DOUtion Factor with ISTDa 

Signal 1: DAD1 A, Sige210, 4 Ref.off 

RecTime Type 
[min( 

2.885 MM 
3.431 
3,581 MF 
4.112 MF 
4.453 FM 
4.610 MM 
5.308 MM 

Totals 

Area 
(mAU.0)

AMt/Area Amount Grp	 Name 

	 1-	 	  
1.05079 5.81236e-4 3,04922e2 Sceviolbioside 

Dolooside A 
65.96823 7.30948e-4 2.407356 Rehaudioside 8 
17.50669 7.30948e-4 0.638866 Stevioside 
1.63429 8.63047e-4 7.04180e-2 Rebaudioside C 
2.12426 8.110670e-4 9.33983e-2 Unknown 

2184.42529 8.80666e-4 96.043411 Rebaudioside A 

99.283947

HPLC 10 9/27/2010 1
	

1:54 AM Page	 1 of

000102 

(b) (6)

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

(b
) 
(6)

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 101 of 112 

Sample Name: 10-6998 C 

2' Warnings or Errors 

Warning	 Calibration warnings (see calibration table listing) 
darning I Calibrated compound(s) not found 

*** End of Report *.. 

HPLC 10 9/27/2010 11,3154 AM 	 Page	 2 of. 2

000103

(b) (6)



GRAS Assessment — GLG Life Tech Corporation 
Rebaudioside A 95%) 
Page 102 of 112

Appendix C-3 

Test Report
	

No.: QDFD0101207589FD	Date: Jan 05, 2011 

Client name: Qingdao Runhao Rebiana High Tech Co., Ltd 
Client address: North Chenggang Road, Qingdao Export processing zone, Hetao, Chengyang 
District, Qingdao City 

The following sample(s) was/were submitted by/ on behalf of the client as: 
Sam le information sam le name batch No., Manufacture stated by the client to be: 
Code SGS job No. Sample name Batch No. 

#1 Q0F00101207589F0 Stevie extracts  
Manufacture: Qingdao Runhao Rebiana High Tech Co., Ltd 
SGS reference No.: SHAFD1018844801 
Date of receipt: Dec 28, 2010, 
Testing period: Dec 28, 2010 — Jan 05, 2011 

TEST(S) REQUESTED: 
Selected test(s) as requested by applicant: 
-- To determine the Organochlorine, Pyrethroid, Organophosphorous Pesticide Residues 
Quantification Content of the submitted samples. 

L S 

Code

„ 

Test items Test method Unit MDL Test 
Result 

1 Alachlor rpm With reference to US FDA PAM, 
GB/T 19648-2006 mg/kg 0.01 ND 

2 Aldrin I K:114.1
With reference to US FDA PAM, 

GB/T 19648-2006 mg/kg 0.01 ND 

3 Benalaxyl ;X: Ai A,
With reference to US FDA PAM, 

Garr 19648-2006 mg/kg 0.01 ND 

4 Bendiocarb &WA
With reference to US FDA PAM, 

GB/T 19648-2006
ingfkl 0,01 ND 

5 Benfluralin L., TA R
With reference to US FDA PAM, 

GB/T 19648-2006 mg/kg 0.01 ND 

Benfuresate &VA With reference to US FDA PAM, 
GB/T 19648-2006 mg/kg 0.01 ND 

7 BHC-a a-A -.., 0% 
With reference to US FDA PAM, 

G13/T 19648-2006 mg/kg 0.01 ND 

8 BHC-13 11-A-A-fr, With reference to US FDA PAM 
GBa 19648-2006	' mg/kg 0.01 ND 

9 BHC-r # A With reference to US FDA PAM, 
GUT 19648-2006 mg/kg 0.01 ND 

10 BHC-5 5-Aii, \ With reference to US FDA PAM, 
GB/T 19648-2006 mg/kg 0,01 ND

Remark: 
1. The results apply only to the samples as supplied. 
2. ND=Not detected, NR=Not Recoveried 
3. The test was carried out by a SGS laboratory. 

Signed for and on behalf of SGS 

Authorized Signature
Page 1 of 9 
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Test Report
	

No.: QDFD0101207589FD	Date: Jan 05, 2011 

Code Test Items Test method Unit MDL Test 
Result 

11 Bifenthrin if/ 4, Vi rib
With reference to US FDA PAM, 

GB/T 19643-2006 mg/kg 0.01 ND 

12 Bromophos ethyl Z., ),1", 5440 With refanicei 1 (.8.1..S20F0D6A PAM, mg s 0.01 ND 

13 Bromopropylate e;1'..gilli With eference to USFDA r
GB/T 19648-2006 PAM, mg/kg 0.01 ND 

14 Butachlor i . 4i: IN
With reference to US FDA PAM, 

GB/T 19648-2006 mg/kg 0.01 ND 

15 Ca rbophenothi o n .S...:.fiki firr
FDA PAM, With reference to US
0 G13/1- 19648-206 mg/kg 0.01 ND 

16 Chlorbenside at k4.14 With reference to US FDA PAM, 
GB/T 19648-2006 mg/kg 0.01 ND 

17 Chlordane-cis tIst .	It With refGerBerrnceigto64 181S200FD6A PAM, mg/kg 0.01 ND 

18 oxy-Chlordane X lAii
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

19 trans-Chlordane 1)7.4141.Ji
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

20 Chlorfenapyr jPiikiiiil
With reference to US FDA PAM 

GBfl- 19648-2006 mg/kg 0.01 ND 

21 Chlorfenson .4`; Wil
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

22 Chlorfenvinphos itd.; at With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

23 Chlorobenzilate 6 ft ;P:Mtil: With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

24 Chlorpyrifos ill- q, tt; With reference to US FDA PAM 
Cur 19648-2006 mg/kg 0.01 ND 

25 Chlorpyrifos- 
meth I rillit: rtORT m With reference to US FDA PAM 

GB/T 19648-2006 gikg 0,01 ND 

26 Chlozolinate ii,air,.?:i mg/kg 0.01 ND 

27 Cyfluthrin ia,,,c.,,,it vim With reference to US FDA PAM 
GUT 19648-2006 mg/kg 0.01 ND 

28 A-Cyhalothrin A-;i4, filc",'A.% With reference to US FDA PAM 
GBri 19648-2006 mg/kg 0.01 ND 

29 Cypermethrin 10A Vi ki With reference to US FDA PAM 
GUT' 1964B-2006 mg/kg 0.01 ND 

30 o,p"-DDD 0, p,404 ,,,.., 
'"

With reference to US FDA PAM 
GB/T 19648-2006

nigiki 0.01 ND 

31 p,p'-DDD p.p'- i01.4 ilti ath reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

32 o,p'-DDE c''P'-4.311.1}
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND

age Z o 
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Test Report
	

0DF00101207589FD
	

Date: Jan 05, 2011 

Code Test Items Test method IJM MDL Test 
Result 

al p-DDE ,p, 

o,p'-DDT 

DDT

p. p'- 4 A ft t With reference to US FDA PAM 
GB/T 19648-2006 0.01 ND 

0,f;-	A 01 With 
refGefr3e;ce to US FDA PAM 

19648-2008 1g 0.01 ND 
„,,„ 

P , 13.-04,4'
With reference to US FDA PAM 

GUT 19648-2006 mg/kg 0.01 ND 

36 Deltamethrin in( A it With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

38 Diazinon : tt: 64 With reference to US FDA PAM 
GM- 19648-2006 mg/kg 0.01 ND 

38 Dichlofenthion With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0,01 ND 

39 Dicofol .:xtioi With reference to US FDA PAM 
GEWT 19648-2006 mg/kg 0.01 ND 

40 Dieldrin 9(1”
With reference to US FDA PAM 

GB/T 19648-2006 n	kg 0.01 ND 

41 Dimethenamid s:	III*	1,..,,,, With refere
T
nce to US FDA PAM 

GB/ 19648-2006 mg/kg 0.01 ND 

El Dimethylvinphos 

Diphenamid
II I " Ill `'''' With ref:Le/7516°4 j-32g6A PAM mg/kg 0.01 ND 

VAIIIKLV With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

44 Disuffoton eAt CA With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

45 a-Endosulfan a.q1,,, J i. With reference to US FDA PAM 
GB/T 19648-2006 0.0 ND 

6-Endosulfan f3-1.1 I- With reference to US FDA PAM 
Garr 19648-2006 mg/kg 0.01 ND fl Endosulfan sulfate a PIMAN3 With reference to US FDA PAM 
Garr 19648-2006 mg/kg 0.01 ND 

48 EPN ill:WA With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

49 Ethalfluralin C.,T;t4,1k),!. W I 'th reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0,01 ND 

Ethion GfififlA With reference to US FDA PAM 
GBff 19648-2006 mg/kg 0.01 ND 

51 Ethofumesate 6 wit .,.x.3,4 With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

Ethoprophos A41'414/ With reference to US FDA PAM 
GB,T 19648-2006 mg/kg 0.01 ND 

53 Fenchlorphos &VA With reference to US FDA PAM 
GB/T 19648-2006 m	g 0.01 ND 

54 Fenitrothion twit., With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND

Page 3 of 9 
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Test Report
	 GDFD0101207589FD	Date: Jan 05, 2011 

Code Test Items Test method Unit MDL Test 
Result 

55 Fenpropathrin IP MaNti
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

56 Fensulfothion :1"'-*: Of
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

57 Fenthion ■"i4t0 With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

58 Fenvalerate ',I( l',Z 4:, tt; With reference to US FDA PAM 
GB/T 19848-2006 mg/kg 0.01 ND 

59 Flusilazole titrif.kt: With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

60 tau-Fluvalinate ,,,...„0.4 
Av.',.---

With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

61 Fonofos motaz With rteBreanceigt64o a_US20F006A PAM mg/kg 0.01 ND 

62 Furalaxyl 19:1rig:.
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

63 Heptachlor -LIA With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

64 Heptenophos 13■16311 With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

65 Hexachlorobenzene A .. 4,1g
With reference to U S 

GB/T 19648-20FDA
06 PAM mg/kg 0.01 ND 

66 lsofenphos 4i' 1	".,...r With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

67 Metalaxyl Ili '411i/t With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

68
Methyl- 
pentachlorophenyl 
sulfide

III It /1.2k-X 
KV

With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

69 Napropamide RV& With reference to US FDA PAM 
GI3/T 19648-2006 mg/kg 0.01 ND 

70 Nitrothai-isopropyl Oaf NI
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

71 Paclobutrazol VAIII=. With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0,01 ND 

72 Penconazole litatat With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

73 Pendimethalin _.....,./Itm,74 With reGfeareancie9t4r2 FDA PAM mg/kg 0.01 ND 

74 Pentachloroaniline
i.
fila &irk With rteLerrricei9t6o41810F0D6A PAM mg/kg 0.01 ND 

75 Pentachloroanisole /ix oi 15 rit With refmTncei to BUS20F0D6A PAM mg/kg 0.01 ND 

76 Permethrin X 4:1 ki With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND
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Test Report
	

QDFD0101207589FD	Date: Jan 05, 2011 

Code Test Items Test method Unit MDL Test 
Result 

77 Phenthoate 411 1 : a With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 001 ND 

78 Phorate IOWA With reference to US FDA PAM 
GB/1 19648-2006 mg/kg 0.01 ND 

79 Pirimiphos-ethyl („Atirti51154 With refGerie to itr2:0D6A PAM mg/kg 0.01 ND 

80 Pirimiphos-methyl 111.11:irkrQii4 With refLreancie91:48,USZA PAM mg/kg 0.01 ND 

81 Procymidone 4%,1:11
With refemnce to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

82 Profenophos 14 gZiitt With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

83 Prometryn f i • r.i. TT,
With reference to US FDA PAM 

GB/T 19648-2006 m	g 001 ND 

84 Propargite A '	!hi-
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

85 Propiconazole Vii-Coth With reference to US FDA PAM 
GE3/T 19648-2006 mg/kg 0.01 ND 

86 Propyzamide we.tit 1,:m. With refGeBreancie9t6o4r2 FDA PAM mg/kg 0.01 ND 

87 Quinalphos Ili kit IA
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

88 Quintozene ii:alivi 	x With reGfearrIce1964to 8U_S 200F06A PAM mg/kg 0.01 ND 

89 Safrotin V!, illifkl With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

90 Salithion ,rir,, 4144
With reference to US FDA PAM 

GB/T 19648-2006 mg/kg 0.01 ND 

91 Suifotep iftfgfil With reference to US FDA PAM 
GB /T 19646-2006 mg/kg 0.01 ND 

92 Tebuconazote Jit Pt IV With reference to US FDA PAM 
GB/T 19646-2006 mg/kg 0.01 ND 

93 Tecnazene it4 a m ix ;it With refGeocie9tUB.G20F0D6A PAM ig, kg 0.01 ND 

94 Terbufos Vi T TA fin With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

95 T	acNorvinphos 4%111: With reference to US FDA PAM 
GB/T 19648-2006 mg/kg 0.01 ND 

96 Tetradifon t,,,,44,..,.mo With refGeLeic .79t6o4r2gA PAM mg/kg 0.01 ND
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Test Report
	

No.: ODFD0101207589FD
	

Date: Jan 05 2011 

Code Test Items Test method Unit MDL Test 
Result 

97 Tolclofos-methyl , ... it I 1,r4 4:6,4
With reference to US FDA PAM 

Gf3/T 19648-2006
mos 0.01 ND 

98 Triazophos 'lo t ar
With reference to US FDA PAM 

GB/T 19648-2006
mos 001 ND 

99 Trifluralin ..t. %I', il1
With reference to US FDA PAM 

GB/T 19648-2f306
mog 0.01 ND 

Code Test Items T st method Unit MDL Test 
Result 

1 Acetamiprid IQ tIt Ilt
With reference to US FDA PAM 

GB/T 20769-2008
, mgikg 0.01 ND 

Acetochlor . L.., 45A With reference to US FDA PAM 
GB/T 20769-2008 mg/k9 001 ND 

3 Aldoxycarb fitt ;kw,.
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

4 Aramite )1:-
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

5 Anilofos A' it A
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

6 Azinophos 
methyl kVA

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

7 Azoxystrobin/Py 
roxystrobin

llN ifit UMW 

fr,4 ell rod

With reference to US FDA PAM 
GB/T 20769-2008

mos
0.01 ND 

Bensulfuron- 
methyl

.
"
......	, 

.1	l ',',,	 ■
With reference to US FDA PAM 

GElfT 20769-2008 mg/kg 0.01 ND
 

9 Bitettanol tik 4	-: ii t: 
AY:

With reference to US FDA PAM mg/kg 0.01 ND GB/T 20769-2008  

10 Buprofezin 9.91014
Wan reference to US FDA PAM 

GB/T 20769-2008 mg /kg 0.01 ND 

11 Carbaryl '11/M
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.0 1 ND
 

12 Carbendazim . With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

13 Carbofuran 1.1tWireA: 

i4i4

With reference to US FDA PAM 
GB/T 20769-2008

mog 0.01 ND 

14 Carbofuran-3- 
hydroxy

3-H,gilt 
MIA

With reference to US FDA PAM 
GB/T 20769-2008

mgiks 0.01 ND 

15 Chlorbufam 'ii it q A
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 _ Nu 

16 Chloroxuron hmr4t- With reference to US FDA PAM 
GS/T 20769-2008 mg/kg 0.01 ND 

17 Clethodim %/MP With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND
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Test Report
	

QDFD0101207589FD	Date: Jan 05, 2011 

Code Test Items Test method Unit MDL Test 
Result 

18 Cyanazine 4n. i it
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

19 Cyprodinil 0,1t omit With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 

20 Dichlorvos gat Plk
With reference to US FDA PAM 

GB/T 20769-2008 mgrkg 0.01 

21 Diethofencarb (.,C4
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 

22 Difenoconazole !*ftt 41 f-f oil.
With re:renc2eotio6 19.11F0D8A PAM mgfkg 0.01 ND 

23 Dimethoate J-: 41
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

24 Dimethomorph ti9rAwIN4 With refLe/r20t7°69U-2S00FD8A PAM mg/kg 0.01 ND 

25 Edifenphos Si; l ',A (V1
With reference to US FDA PAM 

GBrr 2o769-2008 mg/kg 0.01 ND 

26 Esprocarb LI4 It Pf.
With reference to US FDA PAM 

GB/T 20769-2008 gim kg 0.01 ND 

27 Ethiofencarb .4.6,...i., ii 14 With rterenc2e0t7o62 FDA PAM mg/ kg 0.01 ND 

28 Fenoxycarb WI	eference to US FDA PAM mg/kg 0.01 ND G13/T 20769-2008 

29 renpropimorph l'Aiii* With re:renc2e0t7o65.1.1U0D8A PAM mg/kg 0.01 ND 

30 Fentrazamide ffilIvtlIIIM With rterenc2e07to691 FDA PAM mg/kg 0.01 ND 

31 Haloxyfop- 
ethoxyethyl

wit 6 4.,., With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

32 Haloxyfop- 
methyl XRILIPAi.A1.. With reference to US FDA PAIVI 

GB/T 20769-2008 0.01 ND 

33 Hexythiazox Mogi/ With reference to US FDA PAM 
GB/T 20769-2008 m	g 0.01 ND 

34 Imazalit VII: 11/14I With reference to US FDA PAM 
GBir 20769-2008 mg/kg 0.01 ND 

35 lprovalicarb 1/iAil
ference to US 
GB/T 20769-20FDA PAM  

With re	
08 mg/kg 0.01 ND 

36 Isoprocar b H fq T.IIZ
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

37 Isoprothiolane 4( i' With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

38 Isoproturon ft A V
With reference to US FOA PAM mg/kg 0.01 ND GB/T 20769-2008 

39 Lenacil
With reference to U FDA PAM 

GBIT 20769-2008 0.01 ND
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Test Report
	

No.: ODFDO101207589FD	Date: Jan 05, 2011 

Code Test Items Test method Unit MDL Test 
Result 

40 Linuron 0 ,,,, 
4' `I '''''

With reference to US FDA PAM 
GB/7 20769-2008 mg/kg 001 ND 

41 Malathion ,b,.;10.1.44 With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

42 Mefenacet X- IVIVA 
IN

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

43 Methamidophos iiiIik-141
With reference to US FDA PAM 

GBfr 20769-2008 mg/k0 0.01 ND 

44 Methidathion .t.74Isligi
With reference to US FDA PAM 

Gaff 20769-2008 "10/k0 0.01 ND 

45 Methiocarb .1<lw. With reference to US FDA PAM 
GEM- 20769-2008 m g/kg 0.01 ND 

46 Metolachlor Ytil 
iN

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

47 Mevinphos it*.:44 With reference to US FDA PAM 
GSTT 20769-2008 ing/kg 0.01 ND 

48 Monocrotophos litt4 ith reference to US FDA PAM 
GafT 20769-2008 mg/kg 0.01 ND 

49 Nicosulfuron oilvat With reGfeBrerrnc2ecuto69_US20F0D8A PAM mgfkg 0.01 ND 

50 Omethoate ;tut g4,,,it With rtegc2e01.7o6910For PAM mg/kg 001 ND 

51 Oxadixyl tz A. With reference to US FDA PAM 
GEt/T 20769-2008 mg/kg 0,01 ND 

52 Oxadizon .4g, e.;I: al With reference to US FDA PAM 
G13/T 20769-2008 mg/kg 0.01 ND 

53 Oxamyt ;Ana With reference to US FDA PAM 
GEO` 20769-2008 mg/kg 0.01 ND 

54
Oxydemeton- 
methyl

out With reference to US FDA PAM 
GBfr 20769-2008 mg/kg 0.01 ND 

55 Parathion kraff4 With reference to US FDA PAM 
GBfT 20769-2008 mg/kg 0.01 ND 

56 Phosalone fk .1,J.,i1,,..4 With refoexclat7o6t91S20F0D8A PAM mg/kg 0.01 ND 

57 Phosmet o.o:afigi
With reference to US FDA PAM 

GEIfT 20769-2008 mg/kg 0.01 ND 

58 Pitimicarb atia
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

59 Prochloraz l'Utirti
With reference to US FDA PAM 

G13/1- 20769-2008 mg/kg 0.01 ND 

60 Promecarb 16 VA With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

61 Propamo	b WiT7,74 With reference to US FDA PAM 
GIVT 20769-2008 mg/kg 0.01 NR 

62 Propoxur 4.2ti r̀tli
With reference to US FDA PAM 

GB/T 20769-2008 mg/kg 0.01 ND 

63 Pymetrozin 11.4114
With reference to US FDA PAM 

G13/T 20769-2008 mg/kg 0.01 ND

age tI o 
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Test Report
	No.: 00F130101207589FD	Date: Jan 05, 2011 

Code Test items Test method Unit MDL Test 
Result 

64 Pyrazophos Mt i'h 4 Wi th reference to US FDA PAM 
GB/T 20769-2008 m gikg 0.01 ND 

65 Pyridaphenthion 1 il; • 1,,t4,8i3k With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 ND 

66 Pyrimethanil Cligli
With reference to US FDA PAM 

GBfT 20769-2008 mg/kg 0.01 ND 

67 Quizalofop-ethyl -:fX.e", With reGfeBreanc2euto69US20F0D8A PAM mg/kg 0.01 ND 

68 Rimsulfuron f.grwtrt With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 ND 

69 Spinosad 734:	e.. ,w With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0,01 ND 

70 Spiroxamine
t .7i1Alfti iditt,a;	ivi 

All)

With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 ND 

71 Tebufenozide lam With reference to UA PAM 
GB/T 20769-2008 mg/kg 001 ND 

72 Tebufenpyrad Hit tiltlili With reference to US FDA PAM 
GEO- 20769-2008 mg/kg 0.01 ND 

73 Thiabendazole 11# •Ri.A. With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

74 Thiacloprid *04 With reference to US FDA PAM 
Gl3fT 20769-2008

mg/kg 0.01 ND 

75 Thifensulfuron- 
methyl 04111-0

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

76 Thiodicarb feit" With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 ND 

77 Thiofanox- 
sulfone MAWR

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0_01 ND 

78 Thiofanox- 
sulfoxid

i.').'"1,,Q ri 
V,

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0 -01 ND 

79 Tolfenpyrad iti. ifYklili 1	i
"	reference to US FDA PAM 

V"h
	

GB/T 20769-2008 m g/kg 0.01 ND 

80 Triasulfuron mit.0414,,, With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0_01 ND 

81 Triflumizole /4414 With reference to US FDA PAM 
GB/T 20769-2008

mg/kg 0.01 ND 

82 Triflusulfuron-  
methyl 414R1'-'''''

With reference to US FDA PAM 
GB/T 20769-2008 mg/kg 0.01 ND 

83 Vamidothion ',1: xrpti 0/
to With referenceUS 0 

GB/T 20769-20
FDA PAM 

8 mg/kg 0.01 ND

Sample description: sample in the bag.
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Appendix D


Summary of Study on Stevioside by Awney et al., 201019 

In a recently published exploratory subchronic toxicity study, Awney et al. (2010) investigated the effects 
of 97% pure stevioside on bodyweight, organ relative weight, hematological and biochemical parameters 
and enzyme activities in Sprague Dawley. In this 12-week toxicity study, groups of male rats (8/group) 
were given dirking water containing stevioside. The groups were assigned to drink distilled water (control), 
low-dose stevioside solution (15 mg/kg/day), high-dose stevioside solution (1500 mg/kg/day) or low-dose 
stevioside (15 mg/kg/day) plus inulin solution for 12 weeks as the sole source of liquid. Fluid intake was 
recorded daily and levels of test articles were adjusted weekly to receive the appropriate target 
concentration. Low dose stevioside (15 mg/kg bw/day) administration without or with inulin for 12 weeks 
did not reveal any adverse effects on body weight, organs relative weight, hematological and biochemical 
parameters or enzymes activities. However, treatment with high dose stevioside caused significant 
changes in several investigated toxicological parameters. Among the hematological parameters, 
significant changes were noted in all except WBCs, RBCs, and PCV% and in all clinical chemistry 
parameters except proteins, total lipids, serum alanine aminotransferase (ATL) and aspartate 
aminotransferase (AST).These data suggest the NOEL of 15mg/kg/day. However, critical review of the 
publication reveals that the study was poorly designed and implemented. Design deficiencies include: 
insufficient numbers of animals, group-housing with the potential for stress-related changes, unreliable 
access to steviol via drinking water resulting in suspect dosing calculations in group-housed cages, no 
indication of fasting prior to blood collection which affects many chemistry and hematological values, no 
urine collection and no histopathological evaluations for confirmation of findings beyond the controls. In 
addition to these study design deficiencies, the report fails to adequately present mean or individual organ 
weight data and, in general, there appears to be inadequate comparison of study findings against 
laboratory historical control data. Any one of these oversights could have adversely affected the results 
and/or interpretation of the hematological and chemistry data. 

In addition to the above described parameters, tartrate-resistant alkaline phosphatase (TRAP) levels were 
measured and found to be significantly decreased (Awney et al., 2010). TRAP is an enzyme that is 
expressed by bone-resorbing osteoclasts, inflammatory macrophages and dendritic cells. This enzyme 
was not measured in any previous steviol glycoside studies nor has it been adequately vetted for 
application in toxicological studies. These investigators did not identify the specific TRAP isomer 
measured, the methodology employed, the handling of the samples, or any historical data on TRAP levels. 
The significance and relevance of this poorly documented toxicological endpoint which lacks 
histopathological confirmation does not appear to have a distinct role in determining the toxicological 
profile of a material in a test animal. The data presented by Awney et al (2010) are probably not 
representative of changes due to the subchronic dietary administration of steviol glycoside because of 
overall poor study design and reliance on the findings of the untested enzyme TRAP. The preponderance 
of the data from several well designed studies on steviol glycoside suggests that differences noted in 
hematological and chemistry data are probably random, nonspecific and not toxicologically significant. 

19 Awney, H.A., Massoud, M.I. El-Maghrabi, S., 2010. Long-term feeding effect of stevioside sweetener on some toxicological 
parameters of growing male rats. Journal of Applied Toxicology, Online Publication: 19 NOV 2010; DOI: 10.1002/at. 1604. 
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