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20482 Jacklight Lane
Bend, OR 97702-3074
541-678-5522

mcquate@gras-associates.com i ‘“ i

May 5, 2011

Food and Drug Administration

Center for Food Safety & Applied Nutrition
Office of Food Additive Safety (HFS-255)
5100 Paint Branch Parkway

College Park, MD 20740-3835

Attention: Dr. Mary D. Ditto

Dear Dr. Ditto:

ECEIVE

MAY | 2 201

) Division of
Biotechnology and
GRAS Notice Review

Re: GRAS Notification — Rebaudioside A (= 95%)

On behalf of GLG Life Tech Corporation of Vancouver, British Columbia, Canada, we are submitting for FDA review a

%Z ‘GRAS notification for Rebaudioside A (= 95%). The attached documentation contains the specific information that

-addresses the safe human food uses for the subject notified substance as discussed in the GRAS guidance document.

If additional information or clarification is needed as you and your colleagues proceed with the review, please feel free to

contact me via telephone or email.
We look forward to your feedback.

Sincerely,

(b) (6)

Robert S. McQuate, Ph.D.
CEO & Co-Founder

GRAS Associates, LLC

20482 Jacklight Lane

Bend, OR 97702-3074
541-678-5522
mcquate@qras-associates.com
www.gras-associates.com

Enclosure: GRAS Notification — Rebaudioside A (= 95%) (in triplicate)
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. GRAS EXEMPTION CLAIM

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

GLG Life Tech Corporation has determined that its high purity rebaudioside A (= 95%) product,
which is referred to as Rebpure™ 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.

Signed:

(b) (6)

7%&;, ¥ 1
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? 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.

1 See 62 FR 18938 (17 April 1997) which is accessible at http://www.fda.gov/Food/FoodIngredientsPackaging/Generally
RecognizedasSafeGRAS/ucm083058 him.
2 GLG Life Tech Corporation refers to its high purity rebaudioside A product from leaves of Stevia rebaudiana Bertoni with the

tradename of Rebpure™,

GRAS ASSOCIATES, LLC 0000086
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C. Common Name & ldentity 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 Il 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
Stevia 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.

GRAS ASSOCIATES, LLC B0G0067Y
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Il. INTRODUCTION

A. Objective

At the request of GLG, GRAS Associates, LLC (“GA”) has undertaken an independent safety
evaluation of GLG's Rebpure™ RA95 preparation. The preparation is composed of high purity
rebaudioside A, which is extracted from the leaves of Stevia 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
060008
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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® 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 noatifications 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.*
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, 63 68™ and 73" 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 63 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" 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:/f'www.accessdata.fda.gov/scripts/fen/fcnNavigation.cfm?rpt=grastisting&displayAli=true.

4 GRAS notification 252 was submitted by Merisant, GRAS nofification 253 was submitted by Cargill, GRAS notification 275 was submitted by
McNeil Nutritionals, GRAS notification 278 was submitted by Blue California, GRAS notfification 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
hitp:/iwww accessdata.fda.gov/scripts/fc/fcnNavigation.cfm?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 Stevia 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, exgressed 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/novel/980924.himl.) 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,1998b).

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.®

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.

& 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.

GRAS ASSOCIATES, LLC
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lll. 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 Stevia 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™ 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). ltis
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 Stevia 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% 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 Stevia 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
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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
13-[(2-O-B-D-glucopyranosyl-3-O-B-D-
glucopyranosyl-B-D- glucopyranosyl) oxy]
kaur-16-en-18-oic acid, B-D- glucopyranosyl

ester
fCol"ITenr:l‘I'(a:al C44H70023

Formula weight | 967.03

CAS Number 58543-16-1

STEVIOSIDE

Common Name | Stevioside

13-[2-O-B-D-glucopyranosyl-g-D-

Chemical name | glucopyranosyl)oxy] kaur-16-en-18-oic acid,
B-D-glucopyranosyl ester

Chemical

formula CssHeoO1s

Formula weight | 804.88
CAS Number 57817-89-7

Chemical name

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

GRAS ASSOCIATES, LLC
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Figure 2. Chemical Structures of Various Steviol Glycosides Reproduced from FAQO*®

CHy COORI
Compound name  C.A.8 No. R1 R2
1 Steviol 471-80-7 H H
2 Steviolbioside 41093-60-1 H LGle-Gle(2-51)
3 Stevioside 57817-89-7 BGle FGle-pGle(2-51)
4 Rebaudioside A 58543-16~1 BGic ﬁ-iﬁilc‘ﬁ-ﬁlc&m)l)
FGle(3-51)
5 Rebaudioside B 58543-17-2 H ﬁ-{(}lc-[i-(}lc(}-)l)
BAGle(3—>1)
6 Rebaudioside.C 63550-99-2 BGle B-Gle-e=-Rha(2-»1)
{clulceside B)
B-Gle(3=51)
7 Rebaudioside D 63279-13-0 BGle-BGlo(2->1) ﬁ!Glmﬁ-Glc(}w) 13
BGle(3-1)
8 Rebaudioside £ 63279-14-1 BGle=3-Gle(Z-»1) B-Gle-Gle(2-»1)
9 Rebaudioside F 438045-89-7 BGle ﬁ.?}lc. LXyI(2->1)
FGIe(3-»1)
10 Rubusoside 63849-39-4 BGile FGle
11 duleoside A 64432-06-0 SAGle A-Gle-a-Rha(2-»1)

a From FAQ, 2007b.
® 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%).

PY
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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 CO,
and extract clarification with zeolite are employed.

At the 68™ 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. lon-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™ Edition specifications for these solvents. The ion
exchange resins used in the manufacturing comply with 21 CFR 173.65. The GLG rebaudioside
Ais 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 usin%l ethanol to obtain
high purity rebaudioside A. The content of rebaudioside A in the final Rebpure™ products is >
95%, while the total steviol glycosides content is =2 97%.

E. Product Specifications & Supporting Methods
1. JECFA Specifications for Steviol Glycosides

The composition of extracts of Stevia 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" JECFA meeting with publication in the FAO JECFA
Monograph 4 (FAQ, 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. Resuits of analyses performed by
GLG quality control laboratories at the manufacturing site demonstrating that 5 production
batches of Rebpure™ 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™ 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.
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Table 2. Specifications for GLG’s Rebaudioside A (= 95%) Product

JECFA: FCC SPECIRCATIONS
PARAMETER SPECIFICATIONS SPECIFICATIONS REBALDIOSIDE A METHODS
STEVIOL BLYCOSIDES] REBAUDIOSIDE A
(2 95%)
White to off-white,
White tolight yellow |  hygroscopic fine hite Vi
Appearance powder aystal, grande, or powder sual
powder
Sheet 200-300 times sweeter 300400 times sweeter
than sucrose NA then sugar Custatory
Rebaudioside A NA NLT 95% 2 95% JECFAHPLC
Total Stevid Glycosides NLT 95% NA 2 97% JECFAHPLC
Other Related Steviol
Glycosides (as Stev,
RebA B, C, DucA NLT 95% NMT 5% NS JECFA, 2007
Rubu, and SB) on dry
weight basis
Residue on Ignition NS NS <1% UsP
'V“s‘;';gm NMIT 6% NVIT 6% < 4% USP
Ash NMT 1% NMVIT 1% <1% UsP
Optical rotation NS NS -29° t0-31°C UspP
. Freely soluble inwater | Freely soluble in .
Solubility and ethanal water-ethanol (50:50) Freely soluble in water usP
pH (1% solution) 45-70 45-70 4570 UsP
Residual solvent levels
Residual Methanol NMT 200 mgkg NMT 0.02% NMT 0.02% usp
Resicual Ethanol NMT 5000 mgkg NMT 0.5% NMT 0.5% usP
Heavy metais
Lead NMT 1 mgkg NMT 1 mg/kg <1ppm AFS
Arsenic NMT 1 mghkg NMT 1 mg'kg <1ppm AFS
Microbiological
Total Plate Count NA NA <1000 cfulg FDA BAM
Yeast and Mold NA NA < 100 cfulg FDA BAM
Total colifom NA NA < 100 cfulg FDABAM
Salmonella NA NA Negative FDA BAM
Escherichia coli NA NA Negative FDA BAM
Staphylococcus aureus NA NA Negative FDA BAM
a Prepared at 69" JECFA (WHO, 2008).

b Excludes Reb A but indudes additional two glyoosides Reb Dand Reb F; Abbreviations: St = Stevioside; Reb A=
Rebaudicside A' Reb B = Rebaudioside B; Reb C = Rebaudioside C; Duic A= Dulcoside A, Rub = Rubusoside; SB=

Steviolbioside; NS = not specified; NA = not gpplicable; NLT = not less than; NMT = 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 756+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 Stevia rebaudiana Bertoni.
All the degradation products were found to share the same steviol aglycone backbone structure
as found in stevioside and rebaudioside A, but they differ by virtue of the glucose moities present.
The resuits 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™ RA95 preparation with rebaudioside A (2 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(0)(19).% 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.®

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" 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

& 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

Maximum USE LEVEL Maximum UsE LEVEL
MAX'::;"O";::D'ZEVEL CALCULATED For§ CALCULATED FOI;
Foob TypPE (MG STEVIOL GLYCOSIDES REBAUDIOSIDE A REBAUDIOSIDE A
JKG OF FOOD) MG REBAUDIOSIDE A | MG STEVIOL EQUIVALENTS
/XG OF FOOD /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

2 Reproduced from WHO, 2008,

® Calculated by Expert Panel assurming twice the sweetness intensity for rebaudioside A and three-fold difference in molecular weight
between rebaudioside A and stevidl.

Table 4. Proposed Uses & Levels of Rebaudioside A by Merisant®

Foob GRouP REBAUDIOSIDE A (PPM)
Tabletop sweeteners 30,000°
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 Merisant, 2008,

b Reb A content of sachet prior to dilution and not representative of “as consumed.”
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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

EDI
As
As Steviol* | Rebaudioside A” | Total Daily Intake®
Scenarios (mg/kg bw/day) | (mg/kg bw/day) (mgiday)
JECFA
100% Reb A
replacement of sugars 5.0 7.5 450
20-30% Reb A
replacement of sugars 1.0-15 1.6-23 90 - 140
FSANZ
100% Reb A
replacement of sugars 03-1.0 05-1.5 30-90
MERISANT
2.0-4.7° 120 - 282
CARGILL
1.3-34° 78 - 204

2 Published values for mixed stevid glycosides consumption listed in this colunn were used for the
calaulation of Reb A consumption values appearing in next two columms.

b Estimates for Reb A consumption were calculated from JECFA and FSANZ estimates as stevial by
multiplying by 3 to commect for the molecular weight of Reb A conpared to steviol and by subsequently
dividing by 2 because of the increased inherent sweetness of Reb A conpared to the mixed steviol

..
¢ Total daily intake figures were calculated for a 60 kg adult.
4 Published values are shown for comparison purposes.

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 Stevia rebaudiana Bertoni plants
and leaves that were prepared for the European Commission by the Scientific Committee on
Food. JECFA used the GEMS/Food database to prepare international estimates of exposure to
steviol glycosides (as steviol). JECFA assumed that steviol glycosides would replace all dietary
sugars, at the lowest reported relative sweetness ratio for steviol glycosides and sucrose, which
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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/DAY)
GEMS/Food (International)® 1.3--3.5 (for a 60 kg person)
Japan, Per Capita 0.04
Japan, Replacement Estimate® 3
US, Replacement Estimate® 5

a VWHO Glabal Environment Monitoring System—Food Contamination Monitoring and Assessment Programme,

b These estimates were prepared in parallel to those for the intemational estimetes; it was assumed that all dietary
sugars in diets in Japan and the US would be replaced by stevid glyoosides on a sweetness equivalent basis,
at a ratio of 200:1.

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" 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" 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" 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, ™
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 Iong 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.
1t 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
purifieqzand standardized test substances. The findings from these investigations are discussed
below.

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% 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 vifro 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 cbserved effect levels
(NOEL) that couid 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™ 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 68" 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, 2007Db).
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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" 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 04 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 95
percentile for children ranged from 1.0 to 12.7 mg/kg bw/day. For adults, the mean and 97.5"
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 22000 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 22000 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 vifro 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 Fp or F4 generations. The survival and general condition of the F1 and
F, 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 Fp and F4 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; generation following weaning
[beginning on postnatal day (PND) 21]. The Fy and F4 males continued to receive rebaudioside A
throughout mating, continuing through the day of euthanasia. The Fgand F4 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 22000 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
22000 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

GRAS ASSOCIATES, LLC

060032



GRAS Assessiment — GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 31 of 112

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

BEND-PONT TEST SYSTEM MATERAL PurrTY ConcENTRATION/ ReswLT REFERENCE
% Dose
. 5 Samonella strains with and 1.5, 5.0, 15, 50, . Wagner and
Bade"d.dty without exogenous metabolic RebA | 995 | 150,500, 1500and | NomUEGENC | \one
Mutagen activation system 5000 yg per plate response (2008)
. 4 Sdmonella strains and 1 E. coli ] i
Bwend_ . sirain with and without Reb A %56 Up to 5000 g per No mutagenic Williams and
Muitagenidly | ™ etabalic adtivation system plate resporse | Burdodk (2009)
L5178Y/TK+H- mouse lymmphoma Cloning conc. of No icor
Mouse mutagenesis assay in the absence RebA 995 500, 1000, 2000, dnutege| l'c Clarke (2006)
Lyrmphoma and presence of exogenous ' 3000, 4000 and astogen
metabolic activation system 5000 g/ response
L5178Y/TK+- mouse lymmphoma .
. - No mutagenic or .
Mouse mutagenesis assay in the absence ) Williams and
Lymphoma and presence of exogenous RebA %6 Up 105000 pgmL. dlastogenic Burdock (2009)
metabolic activation system FESpOnse
g Hurman lymmphocytes in absence No mutagenic or .
Aberation and presence of exogenous RebA 95.6 Up to 5000 pg/mL dastogenic B\.,JV "|Im|(2adg)
metabalic activation system response
. 500, 1000and 2000 | Noincreasein Krsmanovic
Mouse Mcronudeus study in groups of 5 Reb ’ . .
) A 9.5 mgkg bw micronuclei and Huston
Micronudleus male and 5 femde ICR mice formation (2006)
. No increase in .
Mouse Mcronudeus study in groups of 5 . . Williarms and
Mconudeus | maleandSferdeNVRImice | E0A | %66 | Upto70mglgbw | miconudel | 5y o)
Unscheduied | 4 et ied DNA synthesis in one Upto2000mmghg | NPINOEESeIN | \rpig and
DNA group of 4 Wistar rats RebA | 6 bw unscheduied | g ke (2009)
Synthesis DNA synthesis
DNA Stevio-
damage Male BDF1 mouse stomach, colon, Stevia | side, 52% | 250-2000 mgkg ves Sekihashi et al.
(comet liver extract Reb A, bw Negat (2002)
assay) 2%
Chromosom CHLAU Chinese hamster lung ) . Nakgima
al aberation fibroblasts ROA | NS 1.2-S5mgimL Negative! (20000)
Micronudieus 500-2000 mg/lkg bw . Nakgjima
formation BDF1 mouse bone marrow Reb A NS per day for 2 days Negatives (2000b)
Forward - . Pezzauto et a.
, S. typhimurium TMBT7 Reb A NS 10 mg/plate Negative? (1985)
NS = Not specified
a Sacrificed at 3 hours and 24 hours.

b With or without metabalic activation (source not specified in original monograph).

¢ Sacrificed at 30 hours after 2nd administration.
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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;,; 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 Tofal 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.”?

Ampilification 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.”"*

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:'®

« 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).

4 See 21 CFR 170.30(a).

15 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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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.'® 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 ferility, renal effects, interference with glucose
metabolism, and inhibition of mitochondrial 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 }t has also been reported 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.C 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 A"’

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.

» Avreport 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 celis 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 Huxtable (2002) and Kobylewski and Eckhert (2008). Their
respective concems, 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 (2 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.
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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 aiso 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 noatifications 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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VIl. CONCLUSIONS™

GLG’s purified rebaudioside A (2 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.

(b) (6)

Richard C. Kraska, Ph.D., DABT
Chair

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

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

May 4, 2011

18 The detailed educational and professional credentials for the individuals serving on the Bxpert Panel can be found on the GRAS
Associates website at www.gras-assodates.com  Drs. Kraska and McQuate worked on GRAS and food additive safety issues
within FDA's GRAS Review Branch earier in their careers and subsequently continued working within this area in the private
sector. Dr. Soni's curriculum vitae can be accessed at: hitp:/mwwv.soniassociates.net. All three panelists have extensive technical
g, backgrounds in the evaluation of food ingredient safety. All three individuals have previously served on mutiple GRAS Bpert
Panels. Dr. Kraska served as Chair of the Panel.
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APPENDIX A

JECFA Steviol Glycosides Specifications & Analytical Method

2010 - JECFA Specifications for Steviol Glycosides
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SYNONYMS

DEFINITION

Chemical name

C.A.8. number

Chemical formula

GRAS ASSOCIATES, LLC

STEVIOL GLYCOSIDES

Prepared at the 73 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 69" JECFA (2008).

INS no. 960

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. lon
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 A.

Stevioside; 13-[(2-0-B-D-glucopyranosyl-B-D-glucopyranosyljoxy]
kaur-16-en-18-oic acid, B-D-glucopyranosyl ester

Rebaudioside A: 13-[(2-O-3-D-glucopyranosyl-3-O--D-
glucopyranosyl-p-D-glucopyranosyljoxylkaur-16-en-18-oic acid, B-
D-glucopyranosyl! ester

Stevioside: 57817-89-7
Rebaudioside A: 58543-16-1

Stevioside: CasHeoO1s
Rebaudioside A: CasH70023
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Structural Formula

Formula weight

GRAS ASSOCIATES, LLC

The nine named steviol glycosides:

CH; COO-Rl

Compound name

Stevioside

Rebaudioside A

Rebaudioside B

Rebaudioside C

Rebaudioside D

Rebaudioside F

Dulcoside A

Rubusoside

Steviolbioside

R1 Rz
BGle B-Gle-p-Gle(2—1)
B£Glc BGle-B-Gle(2—1)
,LLGIC(S—H )
H [-Gle-B-Gle(2->1)
ﬁI—GIc(S—-ﬂ)
BGlc FGle-a-Rha(2—1)
,IB-GIC(3—>1)

BGle-BGle(2—1) ﬂ-{Glc—/}Glc(Z—n)

AGle(3—1)
BGle S-Glo-A-Xyl(2—1)
’ﬁ-Glc(s—M)
BGle A-Gle-a-Rha(2—1)
SGlc SFGilc
H [B-Gle-4Gle(2->1)

Steviol (R1 = R2 = H) is the aglycone of the steviol glycosides.
Gle, Rha and Xyl represent, respectively, glucose, rhamnose and

xylose sugar moieties.

Stevioside: 804.88

Rebaudioside A: 867.03
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Assay Not less than 85% of the total of the nine named steviol
glycosides on the dried basis.

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

FUNCTIONAL USES Sweetener

CHARACTERISTICS

IDENTIFICATION

Solubility (Vol. 4) Freely soluble in water

Stevioside and The main peak in the chromatogram obtained by following the

rebaudioside A procedure in Method of Assay corresponds to either stevioside or
rebaudioside A.

pH (Vol. 4) Between 4.5 and 7.0 (1 in 100 solution)

PURITY

Total ash (Vol. 4) Not more than 1%

Loss on drying (Vol. 4) Not more than 6% (105°, 2h)

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

Arsenic (Vol. 4) Not more than 1 mg/kg
Determine by the atomic absorption hydride technique (Use
Method Il to prepare the test (sample) solution)

Lead (Vol. 4) 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”™).

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

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

Standards g

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, Lid.
Japan and ChromaDex, USA.

Standard solution

Accurately weigh 50 mg of stevioside and rebaudioside A
standard into each of two 50-mi volumetric flasks. Dissolve and
make up to volume with water-acetonitrile (7:3).

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 & ul of sample solution under the following conditions.
Column: Capcell pak C4s MG Il (Shiseido Co.Ltd) or Luna 5p
C18(2) 100A {(Phenomenex) or equivalent (length: 250 mm; inner
diameter: 4.6 mm, particle size: 5um)

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 [IxAx/As] x 100

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

%Rebaudioside A= [WrIW] 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;
W; 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;
Ag 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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Ay 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 giycosides (sum the nine

percentages).
3.42
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Figure. Chromatogram of mixture of nine steviol glycosides
standard solution
Column: Capceli pak C1s MG II
Concentration: 0.5 mg/ml each except rebaudioside F (about
0.1 mg/ml)
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APPENDIX B
Manufacturing Information for Production of High Purity
Rebaudioside A (2 95%)

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

B-2 Process Flow Diagram for RA95

S,
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Appendix B-1

m GLG Life Tech Corporation

File No. GLG-QA-STD-085

Reviewed by: Zhang Lai . QC Manager
Approved by, Kevin Li - Vice President

Stevia Primary Extract (with High RA Content)
Process Flow Chart

Stevia Leaves
with RA245% content

!

Purified water I 'l Water Extraction l

I

Precipitation

:

Filter I

;

l Ion Exchange I

| Decoloring with active carbon

|

|Ethanol distillation I‘—l Concentration I
I I

I Ethanol recovery | | Decoloring with active carbon
I Ethanol storage l | Sterile Filtration l
l Spray drying
l___.___..l Quality control
SPE (with-High RA Content)
Packaging
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Appendix B-2
Td) GLG Life Tech Corporation

File No. GLG-QA-STD-089
Reviewed by: Zhang Lei - QC Manager
Approved by: Kevin Li - Vice President

Rebpure RA95 Process Flow Chart

Dissolving materials*

Y

Crystallizing

Dissolving Crystal

hi

Concentration

A4

Sterile Filtration

*Materials: Stevia Primary Extract with TSG=>87% including RA=245%
Specialty Solvent to be used in above RA95 process is Ethanol only

999 Canada Place, 319 World Trade Centre * Vancouver, B.C. * Canhida * V6C 3E!
Phone: 1.604.641.1368 * Fax: 1.604.844.2830 * Email: sales@plglifetech.com * Web: glgllifetech.com
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APPENDIX C

Appendix C-1 GLG RAS95 Certificates of Analysis

Appendix C-2 (Part 1) Eurofins Analyses of GLG RA95:
Methodology

Appendix C-2 (Part 2) Eurofins Analyses of GLG RA95:
Data & Chromatograms

Appendix C-3 GLG RAS95 Pesticide Residue Analyses
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Appendix C-2 (Part 1)

(b) (6)

Method Verification
for the Determination of Rebaudioside A and Related
Steviol Glycosides by High Performance Liquid
Chromatography (HPLC) and Purity Analysis of Five
Production Samples

(b) (6)

Prepaved by:

Reviewed by

Approved by:

James Kempland
GLG Life Tech Corporation

Date Issued: February, 2011
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L. Study Identification

1. Study Title:

Method Verification for the Determination of Rebaudioside A and Related Steviol
Glycosides by High Performance Liguid Chromatography (HPLC). This repore
represents a replacement report for the inttial report Issued in October of 2010. It
includes additional information and data regarding calibration, method validation,
sample preparation avd loss on drying. The attached data is also ineluded to replace
the data previvisly sabmitted in October of 2010.

2. Study Objective:

The objective of this study is to verify the assay for rebaudioside A and related
glycosides us Hsted in JEFCA (2008) in the GLG supplied Rebpure RAYS Stevia leaf
extracis.

3. Study Coordinator/Performing Laboratory:
Jules Skamarack,([) (6) }

4. Study Munitor(s):
Mariel Esguerra,{ 5) (6) 3

5. Test Materials:
Stevia rebundiona Leaf extracts

{1y Rebpure RA9S, Powder, Lot #GLG_RA95-1008003, Serving =
100g, Eurofins sample number 740-2010-00006994

(2)  Rebpure RAYS, Powder, Lot #GLG_ RA9S-1008006, Serving =
100g, Eurofing sample aumber 740-2010-00006995

(3} Rebpure RADS, Powder, Lot #GL.G  RAYS5-1008008, Serving =
100g; Eurofins sample number 740-2010-00006956

(4}  Rebpure RAYS, Powder, Lot #GLG_ RADS-1008012, Serving =
100g, Burefins sample nuniber 740-2010-00006997

3 Rebpure RAYS, Powder, Lot #GLG_ RA95-10080135, Serving =
100g, Eurofing sample number 740-2010-00006998

6. Test Reagents:

M Acetonitrile, HPLC Grade
Burdick & Jackson Lot# DCI34 PN AHOLS

{2)  Rebaudioside A, Lot, FO1077 from USP C.A.S # 58543-16-)
calibration standard

(3)  Stevialbioside, Lot. 19349-2871-16 from Chromalex CAS#
#1093-60-1 retention time market

(4}  Rebaudioside B, Lot. 18227-101 from ChromaDex C.A8 # 58543
17-2 retention time marker

(5)  Stevioside, Lot. 19351-0364 from ChromaDex C.A.8-# 57817-89-
7 retention time marker

(6} Rebaudioside C, Lot 00018228-3202 from ChromaDex C.A8 #
63550092 retention time marker

0000666
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Methed Verification, Rebpure RAY3, GLG
(b) (6) Page 3of 8

{h Phosphoric Acid, Fischer Chemical Company P/N A260
8)  Positive control sample identified as Burofing control # LCKK 149-
1 moniiored for rebaudioside A concentration,

Mobile Phase Preparation: {see attached method) 0% HPLC grade scetonitiile: 30%
MIl-Q water (pH adjusted to 3.0 with phosphoric acid) filtered through 0.5 pum filer
(V7V).

7. Method Retérences:

High Performance Liquid Chromatographic Determination of Individeal Sweet
Diterpenoid Glyeosides of Stevia rebondiona, W A Court, Agriculture & Food Canada
Pest Management Research Centre, P.0. Box 186, Ontario, N4B 2W9

Steviol glycosides, Prepared at the 69% JEFCA (2008) published in FAD JECFA
Monographs 3 (2008) superseding speeification prepared in the 8% JEFCA (2007),
published in FAG JECFA Monographs 5 (2008}, An ADI of 0-4 mig/kg bw (expressed us
stentiol) was established at the 69™ SECFA (2008).

11 Study Degeription

1. Scope:
Thisis applicable to the-determination of rebaudioside A, and related Stevia glyeosides in

& v praterial samples,

2, Test Materials:

(1) Rebpure RAZS, Powder, Lot #OLG, RAYS-1008003, Serving =
100g, Euvofins sample number 740-2010-00006994

(2} Rebpure RAYS, Powder, Lot #GLGRA9S-1008006, Serving =
100g, Eurofing sample number 740-2010-00006995

{3)  Rebpure RA9S, Powder, Lot #GLG. RADS-1008008, Serving =
100y, Eurofing sample nuraber 740-2010-D00069%6

(4} Rebpure RA9S, Powder, Lot#GLG. RADS-1008012, Serving —
100g, Evrofing sample number 740-2010-00006997

(33 Rebpure RA9S, Powder, Lot #G1.CG_ RAY5-1008013, Serving =
100g, Eursling sample number 740-2010-00006998

A, Sample Preparation.

1. The RA 95 samiples were deled at 105 degrees Centigrade for two hours

as directed by JECFA.

2. On s microbalanse, accurately weigh 80,0% | mgof dried RA 95

samples; quantitatively transfer to a flask wid quantitatively dilute {class A

glassware) 1o a 40 mb volume with mobile phase and cap, Dissolve using

sonication iff necessary. Cool toroom temperature, filter and place in auto

sampler-vials for analysis. Concentration 15 approximately 2 mg/ml

rebaudioside A with related steviol glyeosides where the actual sample

concentration for each sample is listed on the sample chromatograms in

the ESTD Percent Report arca woder Sample Amount.

GRAS ASSOCIATES, LLC
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(b) (6) Method Verification, Rebpure RAYS, GLG
Paged of' §

3. Reference Standard: Rebaudioside A
A, Stock standard,

1. The standard for rebaudioside A was-dried at 105 degrees Centigrade
for two hours as directed by JECFA,
2. On a microbalance, accurately weigh 10.0 2 1 mg of rebaudivside A
USP standard; quantitatively transfer to.a 5-mL volumetric flask with
mobile phase. Dissolve using heat if necessary. Cool to robm temperature
and diluteto volume with mobile phase, Concentration is approximately 2
mg/mb rebaudioside A,
3. Steviolbioside, rebaudioside B, stevioside and rebaudioside C reference
materials were run as qualitative retention time markers. A sufficient
amount of each material 1o create a delectable peak from the method was
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 for determination of high purity ssmples and individual
glycosides. To accomumaodate this, the stock reférence mmterial is used as
prepared. The concentration is adjusted for standard pirity and is listed
below for rebaudioside and stevioside. Individual glycosides are calculated
from the USP rebaudioside A reference siandard using the conversion
factors listed in JECFA 2008 and the attached methodology.

Reference Standard Concentration Rebaudioside A (rag/ml)
2.10253628

4. Verification Stady:
A, Primary method:
The method was moedified to use a single point calibration to provide greater
accuracy in determining the purity of o near pure material. A single poirit
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 attuched. The method is validated and is inchaded
under our current 18O 17025 seope of acereditation (Certificate #2942.01), A
copy of the validation report is available upon request.

B, Secondary method (L.oss on Drying):

Loss on drying was performed as per JECFA 2008 requivements. The method
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 | g of sample material was dried at 105:degrees Centigrade for 2
hours. All samples meet or exceed the specification. The raw datais included in
the appropriste addendum and is reported below:

Lga_m ple 6994 Rasul (Ywiw)

| Loss o Drying 17842

| Sample 6995 Result (Ywiw)
17968
Result (¥wiw)
11728

GRAS ASSOCIATES, LLC 000068
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Page 5 of 8
Sample §997 Basult Ywiw)
Loss.on Drying 1,9050
_Sample 5988 Resolt o)
Lossan Drylog 14080

B. Single Point Calibration:
I A single point calibration is used by injecting the reference stock
standard & minimum of five times, This is a modification from the
attachei! method (KK149) which is used to achieve greater aceuracy on
high purity-analyses and is the published practice for JECEA 2008,
a. Caleulate response fuctors. RSD between injections must be
“L5%
2. Resulls, rebaudioside A;
3. Response factors RSD between Jevels (anount) was found
to-be 0.00866284 and passed the criterin. The calibration data is
included under the appropriate attachment,
C. Seleéctivity: For purposes of this study; selectivity is specificity
1. Preparation solvent blank analysis;
a. Preparation solvent blanks ave to be free of peaks.
1. Result: Blanks were shown to be free of peaks. (file #
2010-09-24\1FA-0101.D and -0102D.)
2. Demonstrate separation of the two major peaks, stevioside and
rebaudioside A
1. Separation was demonstrated during the study with
sctual retention times of 4.107 minutes (xtevioside) and
5.303 mioutes (rebaudioside A) (file # 2010-09-24\1DC-
2401D included fn attachments )
D. System Suitability:
1. The rebaudioside A standard solution is injected-five times priorto
sample analysis and after every five to six sample injections and at the end
of the analysis sequence:
8, Aceeptancecriferia; 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 five
replicate injections. Raw datd is included in the calibration table
attachment
a. Results: Average retention time 5.315 minotes with a RSD of
0.057. The actual deviation bebween the longest and shortest
retention time is 0.008 minutes. All eriteria pass.
b. Results: The RSIY of the five replicate injections of the
rebaudioside A standard solution is 0.0129536.
2. USP tailing factor was determined for the rebaudioside B peak from the
sample miatrix. The tailing factor should be not more than (NMT) 2.0,
2. Results: The tailing factor passed the eriteria (USP) at
approximately 0.976.

000069
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3. Colunm Efficiency, Not less than (NLT) 5000 theoretical plate count,
using the Rebaudioside B peak from tle sample solution.
a. Resalts: All theoretical plate count ealculations were greater
than 5000 with the halfwith method caleulating at 7500 or
greater. All pass the criteria.
4, USP tailing factor was determined for the rebaudioside A standard peak
The tailing factor should be not more than (NMT) 2.0,
2. Results: The tailing factor passed the eriteria (USP) at
approximately 0.943.
3. Column Efficiency, Not less than (NL'T) 5000 theoretical plate count,
using:the Rebaudioside A standard peak..
a. Results: All theoretical plate count ealculations were greater
than 5000 with the halfwith method calculating at 7400 or
greater, All pass the criteria.

E. Precision:

1. For cach sample, perform 3 replicate sample preparations.
The-acceptance criterla for the RSD for each set of 3 analyses must be <
3% for the totul steviol glycoside value.

&, Results: RSDs for all samples pasy the criteria,

Sample 8084 Ront Run2 Fun 3
Resull (Sewiw] Result (3ovwnd Result {%ww) Ralative
mlistare ot muoisture Siandard
Gompound goiracied cofrecled corfected Avarage Devistion
SBieviobioside 0041884 8042008 046445 00434703 59402849
| Dulgoside & x0.01 <003 ©0 nia iy
_Rebaudioside B 17854 1.7892 17934 17893333 0.2236401
Stevieside L7138 072292 071878 07176233 0.6874185 |
Rebaudioside £ 098118 018587 DI8847 01851733 18952091
Unknown 0.10237 0.10484 Xy g 0.1319267 1.8310504
| Rebaudioside A 98819 98.849 98,922 98.883333 0.0535639 |
| Total 10184 101.68 10137 w07 0.0844783
_Suniple 5335 Bunt Run 2 Run 3
Resull (3vw) Result (Yeriw) Result (Sowiv) Relative
moisture muisture moisiure Standard
Gompound corregted cotracted coneced Avetige Dawvigticn
Steviobipside 0.03337 0.030297 0.032426 0.032031 45143518
Dulcoside A <01 <D =001 nla nla
Rebaudioside B 1.63349 18509 1.6358 18404832 0.5562833
Slevioside 082252 £.83430 083202 08206133 0.7831087
 Rebaudioside © 040408 0.40708 b41203 0.408 0.897263
| Unknown 0.43078 015138 0:33291 0.13836 81854332
| Rebaudioside A $8.550 98772 88237 $8.533 0.2750684
Total 101.82 101.85 101,28 101,58333 0.2822936 |
Sample 6996 Run 1 Run2 Run3
Result (%w/w) Result (Swiw) Result Chwiwg Relative
I i Standard
Compuund correcied correoted corrected Averags Deviation
Staviobioside «0.03 =Q.01 =001 nig nis
Culcoside A =0.01 =001 =0.0% nfa nig
Rebaudioyide B 18087 1.5839 16018 1.5980333 9.7883728
Stevioside £,10882 0.10261 010697 01084667 3.4106993
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| Rebaudioside <0.01 <0.01 <0.01 s oa
U 0007512 0,099343 0095445 0.09748 20264034
_Rebaudioside A 98137 98,154 98058 98.116867 0516314
Tofal 99.953 59.939 99,864 99.0718667 D.0478964
| Sample 8987 | Run i Run2 Run 3
Resull (%wiw} Result St} Besult (Swrw) Ralative
muoisture mipistisne mgisiure Standard
| Compound correctad conscled sotreciad Avgrage Deviation
| Steviobioside 0.048997 0044819 0049481 0.0478373 6.2985608
Dulcoside A 20,01 001 <001 na nfa
Rebauiosits & 0.94537 0.99580 0:99509 08953833 0.0442849
 Stevioside 1.3502 137278 13817 136158 oTIIIoS
_Rebaudioside © 0.36648 937927 0.35065 03654723 33215081
Unkrsgwn 016247 0473833 015078 01522077 74301248
| Rebaudioside A 96,908 95,487 98,660 98687 02128441
Tatal 101.84 10145 101.57 101,62 0,1988855 |
Sample 6398 Run i Run'y Rund
Result Sewhin) Result (Twiw) Rusull (S%win) Refalive
moistuce mdiklore mivigturs Standard
Compound cofrected gormcted rrectsd Aversns Devialion
Stevianioaide 0.036318 0.038327 0.030442 0.035048 11612383 |
| Dulcoside A £0.01 <0.01 <001 niax nia
| Rebaudiosie 8 2415 24142 24074 24124 6.1818249
teviosid 063547 084586 062887 0.5404 03130403
Rebaudiosie C 0074426 0.078358 0070818 0073834 44802621 |
Unknows 0093307 0.099887 0.093398 nja nla
Rebaudiosife A 95526 98.410 96,043 £8,359087 0.305876
Taiat 90881 99,688 99284 9617 0:3088528
5. Conclasion:
Method verification was performed on the listed samples using the Eurofing method
KK149, Sreviol Glycosides (HPLC) (JECFA 2008, modified) JEEFA, Joint FAQ/WHO
Expert Commities on Food Additives). KK 149 is a validated method and included under
our IS0 17025 scape of avcreditation as listed in the appropriate aftachment. The purpose
of this study is to verify the perforinance of method KK 149 on § lots of test material
{sumples) submittéd and to confirm the composition and identification 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 cach
parameter-was designed to meet or exceed industry standards {AQAC, USP, WHO),
Linearity measures the performance of the analytical instrumentation and methodology in
regards to standardization against reference material with a known purity overa 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 & near pure material. A single point-calibration is recommended by JECFA.
Selectivity for this study measured and confirmed that the analysis was fiee from
interferences; as shown from the samples, and reagent blank test results. This stody also
corfirmed that the method can determine the difference between closely related
compounts, as shown in the separation of the two major peaks; stevioside and
GRAS ASSOCIATES, LLC
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rebaudioside &. Furthermore this study has proven that the method can properly identify
compounds-from the test material by retention tirme.

System suitability further confirms the performance of the micthod 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 through time, where tailing factor and theoretival plate count describe the
condition of the analvtical column used for separation. Whn the criterta are met as it was
in this study it indicates that the equipment is acceptable for quantitation and
identification.

Precision is performed to confirm the test material can be prepared and analyzed
repeatedly with no statistically signiticant difference between results. Thisis not oaly o
measure of the ability of the method 1o perform appropriately on multiple analyses but
also assesses the homogeneity of the test material. On this study cach test material was
prepared in wiplicate, To evaluate repeatability on this data the relative standard deviation
{RSD) was calculated. The RSD is caleulated as the standard deviation divided by the
average (of'the measured values). All study REDs passed the eriteria, This result
indicates the test matetial submitted (samples) were homogenous,

Attached sumple chromatograms show final data results in percent by weight on thedry
weight basis. After the samples are dried according to specification, the dried samples are
then prepared for analysis as described ahove. Therefore, an additional cotrection to the
result fisted on the chramatogram is not pecessary. The Agilent Chem Station software
caleulates the final result using internal algorithons based on the reference standard
calibration level in mg/ml as stated in the Calibration Report-and the sample preparation
concentration {from the Sample 4mount area of the samiple chromatogram) slsodn
myg/mi. Samplesand standards are prepared as¢lose in concentration to each other us
possible to improve the scéuracy of the analysis. Additional hand caleulations are not
necessary thereby reducing additional errors due to manual calculations

Resulis of this study further indicate that the KK149 is appropriate and verified for the
subrmitted test materigl, The five test materials meet the listed specifications as provided
on the Rebpure RAYS certificates of analyses (C of Asyfor identification and content.
Identification was confirmed by showing that the peak retention time for rebaudioside A
in the chromatogran of the raw material sample preparation corresponds to that in the
chromatogram of the standurd preparation, as obtained in the 4ssay. Standard and
sample preparations ave described above and in the attached method copy. Additionally
the concentration of rebaudioside A in each of the samples meet or exceed the
specification of >/= 95% rebaudioside A. Copies of the submitted C of As are contained
in the appropriate attachment.
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SAMPLE CHROMATOGRAMS
(PRECISION
AND
IDENTIFICATION)
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e I TR NG PRPEV W T P R

Bample MNawme: 19 £894 A

WAL W AT TR L

R T RS A 9 Y, Ss::num
Ay, Opesrator
Acqg. Instrument

Injection Date

gPLC 10
t B8/24/2020 10:43:%1 PY

Seg, Liane 4
Logation @ P1-F-03

Ing 1

frg Volume : 5.0 gzl

Acg. Method ¢ C:\CEEM32\10\DATR\STEVIA-&

Lask changed ;872472010 4:25:37 M hy( |

fnalysis Method : C:\CHEMI2VID\DNTA\STEVIA

Last changed s B/20/2010 11:02:00 AM by
(modified after loading)

lethod Info

ECH Server s _hte f ecmwy
ECM Operator : (b
BCM Fath P s WAV LOYHPLC - 10\ Data \ BTEVIA- 6994

201009~ 24 \STEVIA. M

-8~ 24NETEVIA. M
a

Steviol Glycosides by HPLC (modified JBCFA)

2010-09-24.5C . 88Tsip

BOM version : 3 {modified after loading)
DABT A, 8ig=5763 Reséaﬁ‘(”‘srsvm LT R R T TN KT K ) o :
Al & i
18+ ‘iﬁ ¢
10+ ;
5 F>)
3
-3 ] 5 é ®;
; 2
10 § N g
e
Ao
o
A —
© 30 ; . v : y . - .
25 5 75 .10 125 15 175 20 min
ESTD Pevrcent Report
Sorted By 3 Bignal
Calib. Data Modified Menday, Zeptember 27, 2010 10:57:03 aM
Multiplier: 3 1.0000
Dilution: H 1.06000
Sample Amount: t 2.01500  [mg/mL)
Use Multiplier & Dilution Fackor with 18TDs
Signal 1: DADY A, $ige210,4 Ref=off
RetTime Type Area Amt/Area Amount  Grp  Name
[min] [mAU*s ] 3
um~_,_,[__--wu[ ................................ ; ..................
2.8%8 MM 145131 5.81236s-4 4.186366~2 Steviolbioside
3.431 - - - Sulcogide A
3.587 MY 49.21711 7.30948s~4 1.785367 Rebaudioside B
4,117 MF 19.65959 7.30848e-4  0.713158 Stevioside
4,457 MF 4.23005 8.63047e-4 Q.181178 Rebaudicside C
4.608 MF 2.34215 8.80670e~4  (.102365 Unknown,
$.318 HM 2261.00879 #.80656e-4 9H.81B567 Rebaudioside A

HPLC 10 3/27/2010 11:02:51 an () (B)
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Page 1 oof 2

000074



GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 73 of 112

BOUE Ll £ AR e AR &Y £ \RER LS D LR VAT R Y YN ZRA G LR AP URUL L3
Sawmple Name: 10-859%4 &

Totals T0L.642459%

% Weynings or Errors :

Warning : Calibrvation warnings {see calibration teble listing)
warning : Calibrated compound{s} not found

T M S A

*»2 2nd of Report s

HPLC 10 9/27/2010 11:02:51 am(]) | |
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B N e S O 0 P

Samgple Name: 10 5994 B

SRR N VR I B A

Acg. Operator (,b) (6) Seq. Lineg ¥ 5§
Acy. Instruhnent SN Logatdion @ P1-¥-04
Injection Date : 9/24/3010 11:23:34 PM Ind ¢ 1

Inj velume » 5.0 ud

Acg. Method ¢ CHY\CHEMIZN10VDATANETEYYA 6954
Last changed
Analysis Mathod
Lagt changed
Method Info

ECM Server
ECH Operator
BoM path

EQIQ 0F-24\BTEVIA. M

RIN-08-34

9/24/2010 4:25:37 DM bs(‘ ) (‘ )
€ \CHEMIZ\LO\DATA  STEVIN . do 2 aus ~os 24N STEVIAM

P 872772010 11:02:58 AM by&) g
: Breviol Glycesides by Hp whik swu welFAY

< hctg //uso&s 1lo/ecnwy
t Petaluw h\a;hc 10\ Data\STEVIA~E95%

BC.BEIzip

T TD RS K R )

GRAS ASSOCIATES, LLC

~30 7 Y 1
28 k] 8 g 125
ESTD Pervenk Report
-
Sorted By H Signal
Calib. Data Modifjed Menday, Septenber 27, 2010 10:57:03 AM
Moltiplier: ¥ 1.0000
Dilukion: B 1.00080
Sawmple Amount : 2.01475  fmg/mnl)
Use Muitiplier & Dilution Factor with I8TDs
Signal 1: DADY A, 5ig=210,4 Ref«off
RetTime Type Area amt/Area Ampunt  Grp  Nams
{minl} {mAU*a]} %
~~~~~~~ R B et D R P TR
7,884 MM 1.45925 5.8123Be~4 4.7088le~2  Steviolbioside
3431 - - - Buleoside &
3.587 MF 49.31699 7.30548e-4  1.789212  Rebaudioside B
4,117 MF 19.92618 7.30948e-4  D.722818  Stevioside
4.455 MF 4.33500 8.6304%e-4 0.185887 * Rebavdicgide €
4. 600 MF 2.40066 §.806708~4  0.104944 Unkndwn
5,318 MM 228143311 B.BO066Fe-4 4B, 844377 Rebaudioside A
Tokals ¢ 101.594417
HPLC 10 9727/2010 11:04:59 mv{(b) (6) page 1 of 2
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GRAS Assessment - GLG Life Tech Corporation

Rebaudioside A (2 95%)
Page 75 of 112

ey i v e s b o o B D W K B N G A L, 8

Sample Name: 1U-6994 B

2 Warnings or Errors

Warning : Calibration warnings {se¢ calibration table listing)
Warning : Calibrated compound(s) not found

*ex Bnd of Report s

BENAWSSNBERRRD

HPLC 10 9/27/2010 11:04:53 AM Ma b) (6) |

GRAS ASSOCIATES, LLC

Page
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 76 of 112

Sample Hame: 10-8984 ©

Ve e

Wk W LR S W e

BReg. Operator (b) (6) | Seg. Line : 6
Acg. Iostrument & e s Locaticn : BL-F-05
Injection Date : $/¥5/2040 12:03:1% AM i 1

Inj Volume : 5.0 ul

¢ O WCHEM3ZALOAUATANSTRVIA- 688 2010

: 9/234/2010 4:25:37 BY b“(,b)..,@) ave

+ £ \CHEMI 2 1DADATANSTEV

Acy. NMethod
Last changed
Analysis Merhod
Last changed
sethod Info

2

ECHM Server

: http://ustSagle/somwy
BOM Opexator : (b) (‘6“) a
ECHM Path 1 dmdaadind v und L~ IO\ Data\ STEVIA- 6994

: &

~QH-Z4NSTEVIA.M

-G8 -2\ BTRVIALHN

: 9/27/2010 11:02:58 AN bygb) @) la
: Steviol Glycosides by HEM Lima JECPA)

2010-08~24  BC. 8§ Lgip

TEABTA SigEEi0 4 HeteoN (STEVIABEN A ISR EE ST
Al
15+
10
8
0
5 ;
.10: s
H
A5 -
-20-;
284%
30 T 3 1 1 T § E:
25 s 15 10 125 5 1.5 26 i
ESTD Pervent Report
[rmppe—
Borted By 2 Signal
Calib. Data Modified Monday, BSeptember 27, 2010 10:57:03 &M
Multiplier: : 1.0000
Dilution: 1.0000
Sample Amount: 2 2.00475  [mg/mid
Use Multiplier & Dilution Pactor with 15TDs
Signal 1: DADL A, 8ig=210,4 Refwoff
petTime Type Area hmt/Area Amount Srp  Name
[min) fmay*g) ¥
~~~~~~~ R Rt B L B
2.8%0 M 1.60209 5,312360~4 4.64483¢-2 Steviolbinside
3.431 - - - Bulcoside &
3.586 MF 49018006 7.30%480-4  1.793436 Retaudioside B
4.116 MF 19.65%44 7.30948e-4  0.71679% Stavioside
4. 483 ¥y 4.37784 8.63047e-4 0, LBB4GE. Rebaudioside €
4.602 MF 2.30535 ¥,80670e~4  0,101272 Unknywn
5,318 MM 2251.85547 B.80866e~4 58, 971717 Rebautioside A
Totals 101, 768140

HPLC 10 $/27/2010 11:07:13 AM b) (6) }

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 77 of 112

Sample Name: 10-6394 €

2 Warnings or Brrors

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

smumse =

*** End of Reporp ¥

HPLC 10 5/2772010 11:87:13 AM _|(b) |

GRAS ASSOCIATES, LLC

Fage
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 78 of 112

B B N P SR EU TSGR LABBT OV L

Sample Hame: 10-6938% &

SR 0 5 =
Acg. Opevatoy i (b) (6) | Seg. Line : 8
Ang. Instrument : HPLC 10 Location @ PL~F~07
Injection Date : 272572008 1:22:47 2M Ing 1

Ind Volume ¢ 5.0 gl

Acq. Method ¢ Ci\CHEM32\10\DATB\STEVIA= 09 24\GTEVIA.
Last changed 1 8/24/2010 4:35:37 BM by (b 6)

Analysis Method : €:\CHEM3Z)\10\DATA\STEVIA- ~05-FA\STEVIA. &
Last changed @ $/27/2010 13:02:58 &M by(b) 62
Method Infe : Btevisl Glycosides by HPLC {modified JECER)
ECH Servar . hikp: /ey
BCH Opsrator g
ECM Path 1 Pebaluma\LC\HPLC-10\Data\STEVIA- 6994 2010-08-24.B5C. E8Inip
ECM Version E 3 »
BADT K Sig=310 4 Rebuif (§TEVIASE8E ™ 30100 IR TFGT807.5) !
mAL " “J ?
15+ . 4ﬁ$
104 i
5.
0.
5 §
-0 §
154 2
OTS Lo fk@;
25 s 75 10 1275 15 173 w0 i

ESTD Percent Report

P L L L L e

Sorted By B Bignal

Calib. Data Modified - Monday, Beptember 27, 2010 10:57:03 AM
multipliers - s 1.0000

Dilution: B 1.0000

sample Amount: s 2.02425  [mg/al]

Use Multiplier & Dilution Pactor with ISTDs

Signal 1: DADL A, 8ig=210,4 Ref=off

RetTime Type Area Amt/Area Amount QGrp Mame
fmin [mau* s} %
2.893 MM 1.16219 5.81236e~4 3.3370%e~2 Steviolbioside
3.431 - - - Dulcoside A
3.585 MF 45.25105 7.30948e¢~2  1.633996 Rebaudionide B
4.115% M 22.77847 7,30948e-4  0.822521 Steviaside
4.454 MF 9.45621 B, 6304704 0.404875 Rebavdioside €
4.602 MF 3.00635 8.80670e~4 0.130794 Unknown
5.318 MM £366.13940 8.8UB66e~4 98,530218 Rebavdioside A
Totals : 101.615775

HPLC 10 9/27/%010 11:09:27 AM (b) (6) Page 1 of 2

GRAS ASSOCIATES, LLC
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (2 95%)

z’ﬁw}
- Page 79 of 112

N LI R T LIS T SO RN S ppge R s RY CACREVE 2 S s

Sample Name: 10-~8835% A

2 Warnings or Brrorg

Warning @ Calibration warnings {gee calibration table listing)
warning ¢ Calibrated compound{s) neot found

Ly

**% End of Heport *¥v

EwswwwR

HPLC 10 3/27/2010 11:08:27 a () (6) | Page @ of 2

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation
. Rebaudioside A (= 95%)
Page 80 of 112

it Y GREREA LD R A KK EALATUT A LER NI LW

Hamplé Wame: 10-B95%5 B

s i o st s s
Bog. Operator (!Q) (@) Ja Seq. Liwe ¢ 9
Acg. Iostiument : HPLO 1 Locatign ¢ PL-P~08
Injection Date « 73572010 2:02:22 AM Ing 1
Ini Volume : 5.0 4l
Aoy, Method t L \CHEM3IZVIOADATA\STEVIA- 6594 20106-09-24\STEVIA .M
Last changed + 92472010 4:25:37 PM by(b) (6)
Analysis Method : Ce\CHEMAZ\LONDATA\BTRVIA-E£994 2010-09-24\ETEVIA .M
Lagt changed t 9727/2010 11:02:58 AM by(b) (?}
Mechad Info ¢+ Bteviol Glyeosides by HPLC {modified JECPA}
ECM Sprver ¢ hivps//uatSsglic/somug
ECHM Operator ¢ Mz(b) (6)‘ lx
ECM Path ¢ Pebtaluna LC\HPLC - 10AData\BTEVIA- 6994 2010-05-24 . 8C. 88 Taip
BCM Version 3 7
DADT A Sig=316.4 Reteo (STEVIRSIBY A0 00 S FRoE0T By
mAkl £
154 ’
104
5.
a-
G -
BLE
BLE
20
PO (N 4
-3 -y S . U RO g ;
[ 25 ) 5 18 128 15 3] 20
BSTD: Percent Report
Sorted By 3 Signal
Calib. Data Modified Monday, September 27, 2010 14:57:03 AM
Multiplier: 3 1.0000
nilution: ¥ 1.0060
Sample Amount: 3 200500 [mg/mL]

Use Multiplier & Dilution Pactor with ISTDs

gignal 1: DADL A, 8ig«010,4 Refroff

RetTime Type Area amt/hrea Amouns Grp Rame
[min] {mAy*al %
2,885 MM 1.04511 5,81236e-4 3.02970e-2 Steviclbioside
3,431 - - - Dulcoside &
3.584 MF 45,28473 7.30%4%8-4 1.650912 Rebsudioside 8
4.114 MF Z2.88506 7.305948e~4  0.834304 Stevioside
{. 454 MF B8.45724 B.63047e-4  0.40708% Rebaudiosida C
4.587 4 3. 44631 B.B08T0a~4 9.181318 Unknown
5.314 MM 224872876 8.B0666e-4  98.772048 Rebagdioside &
Totals s 101846018

HPLC 10 9/27/2010 11:11:01 AN b) (6) ] page 1 of 2

GRAS ASSOCIATES, LLC

000082



GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (2 95%)
Page 81 of 112

Ans Net YR oREEat R YRS SMPREES LN AEXQ BT R T IN ALY WIS RO UPVL LW

Hample Name:s 18-59%% B
&

2 Warnings oy Brrors

Warning : Calibration warnings {see calibration vsble listing)
wWarning : Calibrated compound{si not found

” ERET

*x2 End of Report ¥

= s

HPLC 10 9/27/2020 11:13:01 aM () (6) | Fage % of 2

GRAS ASSOCIATES, LLC
000083
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 82 of 112

P N R R W S P S S 2

Sample Name: 10-8238 ¢

LN R TG E R LT LT AU

s =

P T

AN

¢ FLA5/2010 2142012 AN

g wmi
ACg. Dperatey
Aog. Insbrument
Injecticn Bare

Inj Vipluge

Aog. Method ¢ CoNTHEN3ZYLO0NDATRASTEY (A~8954
Last changed
roslyais Method
Lant changed
Muthod Info

Cr\CHENZZN 10 \DATAAETRVI A

¢ Breviol Glycosides by HRPLLD (

BM Berver chpsf F e

ECHM Operator gbt) gsa)

BCM Path »PRtA LUmE\LCVRRLC - 105 Data\ETEVIA~ 8554
BOM Version 8

s 97ar/2010 4:25:37 # wv () (B)

¢ 9/27/3010 11:02:58 AM hy(:bz Sﬁ) ﬁ
1L Les JECEAR)

Bey. ldne @ 10
Lanstion o

PLOPA0Y
myos 1

5.0 pl
2018-09-24\BTBVIA. M

-0 -24NBTEVIA M

2010-09-24 . 8C . 88kzip

DADT R Sigs8ig 4 1 EVIAGE8  SET A RIAGET DY
mais” 3 »
154 ™
10 &
5
e
-5
10 ]
REE ‘,dga
20 i
Fre L. 5
3¢ + ey 1 ¥ !
25 5 15 10 128 45 178
[—
BETD Parcent Report
Sorted By Bignal
Calib, Pata Modified Monday, Septewber 27, 2010 10:%57:03 AN
Multiplier: 1.0040
Dilurion: 1. 4000

Bample Amount: B
Uge Mulviplier & Dilution Factor with ISTDs

Bigunal 1: DADY A, 8ig=210,4 Ref=pff

RetTime  Types Axea Emt/Rrea Ampunt  Grp
{min} [mAlve] %

e ‘ ................ I .......... | ..... S ‘.-
2.68% MM 1. 13541 5.81236e~4 3.2425%e-2
3.431 - - -

3.583 My 45, 56639 7, 3094¢s~4  1.638430
4.114 B 2318676 7.30848¢-4 0832021
4.453 M¥ 9711660 8. 63047e~4 0.432032
4.530 WF 3.07167 B.80870s~4 0.132%14
5.313 MM 2270.28531 B.30666e-1 98, 238933
Totals : 101.282814

#RLC 10 3/27/2010 11:11:56 aM M) (6)

CGRAS ASSOCIATES, LLC

2.035%5  img/mbL]

stevislbioside
Dulcoside A
Rebaudiogide &
Stevioside
Rebandicsside €
Unkncwny
Rebaudioside A

Page

1 of

000084



GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 83 of 112

Rample Mame: 13-6995 ©

2 wRarnings or Broors o

Warning : Cailbration warnings (see valibration table liwting)
Harning » Calibrated cospoundis) ust found

waw wwma

Ay B of Beport v

HPLO L0 972772030 11:11:56 AN 1_‘[“ !5‘

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation

Rebaudioside A (= 95%)
Page 84 of 112

AR 2 ke e AT IRSTIS & R LW YRSFVLLS it S A Y A% T A S LW AN TR L NG L e

Sample Name: 10-68%6 A

IO —
Bes. Sperator (!Q) (6) Seg., Lime @ 42
Acg. Instrument 1010 Location : PL-B-02
Injection Date -« 33572010 4:01:38 AM I : 1

Acyg. Method
Last changed

Analysis Method : C:\CHEM32\LO\DATA\STEVIA-69294 2010-09~2A\GTEVIA . 2

Last changed
Method Infc

ECHM Berver
BCHM Operator
ECHM path

ECHM Version

g Volume @ 5.0 pl

+ C:\CHEM3Z\ LOADATANSTEVIA-§994 2010-08-24\STEVIA, >

: 972472010 4125537 PM b'y(

o B/27/2000 11:0%:58 AW by( ?
¢ Steviol Qlycowides by HPLC (modified JECFA)

+ bttp:/ /us0Ssgle/ ecmw
me, T

¢ Peta
: 8

umay LOYHPLC - 10\Data\STEVIA - 5954 20100324 . 8C

DAL A Sig=5107 Ref=oif (STEVIASE ™ 2078 00 3aTER 1361 5]
AL
15+
10
5 o

0~ ﬁ :

1o

4 - £ . P e

& i

0 215

&
W
55 - Unkes

20 P9
P - ;
7 e B H ! ¥ i
.‘25 - AN 3 i st
Y, ;
‘30 T T T £ 1 N )
9 25 5 1.8 10 125 18 175 20 i
ESTD Percent Report
Scrted By 3 8ignal
Calib. Data Modified Monday, September 27, 2010 10:57:03 AM
Hultiplier: H 1.0000
Diluticon: : 1.0000
Sample Amount: % 2.00925 [mg/sb]
Use Multiplier & Dilution Pactor with I8Tha
gignal 1: DADL A, Sigw210,4 Refweoff
RetTime Type Area Rt /Ares Atiount Grp  Name
{min] {maU*s] %
------------- R et B L O eE
2.889 - - - Stevialhimsida
3.431 - - - Dulcoside &
3.582 M@ 44.22051 7.30%48¢-4 1. 608704 Rebandioside B
4.112 MM 301880 7.30%48e-4  0,108821 Stevioside
4.449 - - - Rebaudingide &
4.5%9 MF 2.22473 4.806%0e-4 9.75117e~2 Unknown
5.311 MM 2239.00708 8.80666e~4 98.13701% Rebaudicside A
Totaly $5.953082
HPLC 10 $/27/2010 11:16:12 AM(b) ] Es ] Page 1 of 2
'rk‘ﬂ
GRAS ASSOCIATES, LLC
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 85 of 112

HETE ¥118 CIAUBEMILY LURUAIRNEUEY LA~ F 54 AUIY-UI= LR ABN - 140 L U
Sawmple Name: L0-6226 &
2 Warnings or Brfoers

Warning : Calibration warnings (sse calibration table listing)
varning : Calibrated coompound(s) nel Iound

*24 Erd of Reporp ¥

HPLC 14 9/279/2010 11:1%:12 AM Mariel Esguerra

GRAS ASSOCIATES, LLC
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 86 of 112

CDara Pile CiSUHEMZZVIONDATRLSTEVIA-6894
Bample Wave: 16-68%8 B

2010-09-24%1BC-1301.D

P
Acsy, Uperaker

Acg. Tostrusen:s
Injection Date

OIONN

¢ BSBE/20008 4:41:21 AM

Sesy. Line » A3
logatien + PI-E«03

1ai 1

Ind Yolume @ 8.0 gl

Reg. Method r O NCHEMIRATOADATANSTEVIA- €999

Last changed

20%0-09-24\STRVIA M

9/ 24/E010 4535537 BH b)(‘b) (6) a4
analysis Method : € \CHEMIZ\I0\DATANSTEVLN 7. wv 2009~ 24\ STRVIA .M

Last changsd
Method Info

ECH Server
ECM Operator

1 R/RTF2020 11202158 AM by b) ()6) |:

: Breviol @Glycosides by BN /idvndoace welRA)

+ htep:/fusdSagic/ecmeg

b A

3 (p)a .(Q)\u\, b 10 Pa A\ STRVTR 5554
Q

BCM Path BOL0-09-24 .80, 88 Luilyp
BOM Version ¢ %
GAGA Big10 Nel=a STV R R )
WAl =
15 ~ g #§?
; i
1#H &
5 @
0 £
5 § Seil
A [-3
10 L ”‘?
15 BAE o :
0\5. 3 4@%? ¢
20 I 25 \ |
5 AL BV ; :
¢ 30 7 § Y 1 § : !
£ 25 5. 15 i 128 15 178 28 o
wm
BETD Parcent Report
Sorted By % Bignal
¢alib, Data Modified Honday, September 37, 2010 L0:57:03 &AM
Multiplier: t 10000
piluticn: s 1.0000
Sanple Amount: : 2,00750 [mgdmu]

Uge Multiplier & Dilution Factor with IBTDs

signal 1: DADL A, Sig=210,4 Ref=off

RetTime Type Area Amb/Area
{min} fmaus s} %
..,..u..__§.-‘.-.-l~-....4-,‘_‘,(..,.....“.4“.'“w.u.,..««i«u
2.889 - - -
3.431 - e -
3,581 MM 43.50223 7.30%48e~4  1,583954
4.115 M 2.81802 7,30948s~2  0.102604
; 4.44% - -~ -
s 4.618 ¥4 2.2656% 8.80670e-4¢ 9, 935330-2

5,330 MM 2237.44360 B.80666e-4 98.153476

Torale : 53.%392930

e 10 9/27/2010 1137395 () (6)

GRAS ASSOCIATES, LLC

Amosunt Grp Name

Grevisllbduside
Duleosids A
Rebaudioside B
Stevioside
febaudloside C
Unknopwh
Rebsudioside A

000088



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

LR AAR i PeBAREE L XY O ARRA S LBV ARSI YD AR AN TR G A A3 P o ks
Bample Name: 10-8396 B

2 ¥Warnings or Brrors

warning ¢ UCalibration warmings (see calibration table listing)
Warning : Cslibrated compound{s) nct fourd

*#% End of Reporb ##*¥

BPLC 10 972772010 11:17:45 A# (b) (6) | page 2 of 2

oo,

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (= 95%)
4 Page 88 of 112

BB LR ey AW MER L LAY AR VY AR 0 D S SR AP " A Ak RN L 0k

Sample MHame: 10-62%6

o

Acq. Operator o gb‘) (6) | gey. Ling : 14
E: ¥ v Location @ P1-E-D4

Acg. Ingtrumant

Injection Date @ 72572010 5:31:05 AM Ing 1

Inj Volume ¢ 5.0 apl
Acg. Method s € \CHEM3 2\ 2MONDATA\STEVIA- 6954 2010-09-24\STEVIA.M
Last changed : BFE4/2010 $425:37 BM h(b) (6) &
Analysis Method < Co\CHEMIZ\IO\DATANSTEV A 4oda wwnnd ~ S~ EENHIRVIAL N

Last changed iOB/R7/2010 11:02:58 AN nt&b) (”62 ta
Dok s awa wBCFAR)

Method Info 1 Stevicl Glycosides by HRWC
ECH Server 2 htrp/fustSagle/eomwy
ECM Operator ] b) (“62 t
ECH Path 3 Petadunks b ~1O\Data\STEVIR- 6994 2010-85-24.80.88Tzip
ECM Version 11 }
[ BABT K, SiGS i 8 R (STEVIASE6 2010 6E BRI ED A6V IOy ™
A !
18
10 |
5 2 ;
5 § ]
3 38 ¢ 1] :
IR ﬁf %e v
g ; :
-5 & .8 e3 i
Lol ,,
204 |z :
O S b A ;
|
<30 e o o g |
2.8 ] 18 10 128 15 1.8 0 roird
ESTD Percent Report
Borted By B signal
Calib, Data Modified Honday, September 27, 2010 10:57:03 A
Multipliey: 3 10000
Bilutioa: 3 10000
Sample Amount: t 2.01200  ImgleL]

Use Multiplier & Dilution Factor with I8TDs

signal 1: DADL A, $ig=210,4 Refsoff

RetTime Type Area Amc/Area Amount  Grp  Mame
[min] {maura) 1

------------- T R L L B
2.88% - - - Steviolbioside
3.431 - - - Dulcoside A
3,580 MM 4408324 7, 3094804 1.601819 Rebaudioside B
4,114 MM 2.84445 7.30348e~4  0,106370 Stevioside
4.449 - - - Rebaudioside €
4,812 MM 2,1805% B8,80670e~4 B.544470-2 Unkaown
3.308 MM 2240,30933 B,80666e~4 98.059882 Rebaudioside A

Totals : 99.883818

HPLC 10 9/27/20%0 113193431 m(b) (6) Page 1 of 2

GRAS ASSOCIATES, LLC

60600690



GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (2 95%)

e
/
: Page 89 of 112
L
and e N A e e Vel e § R SIOME MY AWOLARY LT Q2P SRR LG LIS L8R W
Bawple Hame: 10-6898
2 Warnings or Bryors
warning » Calibration warnings (see calibration table lisping)
Warning : Calibrated compound (s not found
= -
*a% god of Reporh #¥¢
Wy -
BPLC 10 8/27/2010 11:19:41 AN (b) |

GRAS ASSOCIATES, LLC

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

LA e mime e e Y Nebdheh b gl VAR SRS ADE N AR ¥ SR U I

Sample Nawe: 10-63%7 A

PRy

EERTY T A PRIV

PR wmmes
Acy. Gperator

Acy. Insbrument
Injection Date

SOIONNS

¢ B/2B/3010 §r40:32 AW

Acg. Method Zr\CHERIZVLO S DATANS TRV IR
Last changed 9/24/2010 2:25:37 BN by )
Analysis Method ; € XCHEMBZ\IU\&ATAX&TEVIA ~6 94
Last changed
Method Info

ECH Servey

BECM version

Seq. Line : 16
Logation + PL-B-06
Ind : 1

Ini Volume s 5.0 pl
2010 05-24\BTRVIA.M

wuiu - 0I-ZE\BTEVIA.M

T BFET/E0LG LLIDR BB AM b)( (N)
Steviol Glycosides by ERuC /i naesn walFAY

< : http /#us0ssglc/ecmwg
ECM Operator ' ( t
BOM Path B Datalum e \neLC-10\DataX 8TRVIA- 6994

2010-09-34 . S0 . &8 wip

GADTA, 81;; 210& Flafrcff (STEVFA»W SOTETRBRATERIGTE
mAL ]
15 :
14
5 :
]
b 2
5] g3
A0 %
] g
45 & pg
§ o
=20 44 .
25 o Sys‘?* / :
30 T . . i
25 & 75 10 125 hi] 178 0 e
ESTD Percent Report
Sorted By B Signal
Calib. Data Modified Monday, Seprtesber 27, 2010 18:57:03 AM
Multiplier: : 1.0800
Dilutdon: s 1,0000
Sample Amount: 2.01350  [mg/mL]
Use Multiplier & Diluticn Pactor with I8TDs
Signal 1: DAD1 A, Sig=210,4 Ref=off
RetTime Type Ares Amt /Brea Amount Grp Hame
{rin) [mAU>s) %
........ R s E T TR PONAPISIS MRS R U
2.8938 M 1.73179 §.81236e~4 4.99816e-% Steviolbioside
3.431 - - - Dulcoside A
1.579 HF 27.4%322 7.30948e-4 0.885165 Rebaudioside 8
£.105 MR 37.46859 7.30948g-4 i.260235 Steviopside
4.446 NP §.55027 8.63047a-4  0.355490 Rebaudioside €
4.5%85 MF 3.7078% 8.80670e-4  0.182177 Unknown
5,305 MM 2261.32397 8.80686=-¢ 98,903970 febaudioside A
Totals : 101.840028

HPLC 10 9/27/2010 11:21:06 AM b) (6)

GRAS ASSOCIATES, LLC

Pags 1 of
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)

7
Page 91 of 112
e,
BN L R A Lo e T AN LR LD L RV IS 0P AP~ WS -G L LBF LoV L
Sample Name: 10~-6%%7 A
2 Warnings or Brrors i
Warning ¢ Calibration warwings {ges calibration table listing
Warning : Calibrated compound(s) not found
e o -
%% Bnd of Report «+%
Fad
s
Y
HRLC 10 8/27/2010 11:21:06 AM (b) (6) page 2 of 2
%

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 92 of 112

S S S N IR

Sample Nawe: 10-69%7 B

a A R e

Acg. Operatoy ({p_)l lb’ : s

>

. Lime @ 17

Acg. Instrument LC R0 Location : BI-E-07

Injectivm Date » H738/2010 7:R0:17 AM
Iaj

Ing x 1
Volume : 5.9 g1

&og. Method = S \CHEBMIZ\IO\DNTANSTEVIR-£954 201008~ 24XSTRVIA. M
Last changed ¢ $724/3030 $125:37 BN by)(b) (6)
Analysis Method » Co\CHEM32N\10\DATAVSTEVIA-§95% 201005 J4V\ETRVIA. M
Last changed s 9/27/2010 11:02:58 Aam by(hy) (@l
Mothoed Info ¢ Bteviol Glycosides by RPLU {modified JBCPA)
BECH Servey  heepa/ Msdsegle/scnwg
ECM Operator gb) (6\
ECHM Path ¢ PEralumal LCAHPLC-10\Data\STRVIA-6334 2010-089-24 .80, 88 vl
BCM Vergion + 13
DAGT A, Slg=8ii A Rl .
maL
19
16
! >
* LR
: 5 1
ELE
Bt %f g
g% 3
20 S &
o5 ith R
‘3‘3‘ & ¥ ) ¥ v g ;
] 2.5 5 7.3 10 128 15 i2a i)
ESTD Percent Report
Borted Ry x Signal
Calib. Data Modified Honday, September 27, 2010 10:57:03 AM
#ulriplier: 3 1.0000
Dilution: 3 1.0000
Sample Amount: 3 2.03075  [mg/mb]
Use Multiplier & Dilution PRactor with I8TDs
Signal 1: DADRL R, Big=210,4 Refeuff
RetTime Type Area Amt/Area Amount: Grp Hame
fmin) {oRU* 5] %
e [--emee [mmmneee mnnene o ewaeen forfmmmnm e
2,886 MM 1.55541 5.€1236a~4 4.451856e-2 tevigltioside
3.431 - - - Duledsids A
3,578 MM 27.EBEID 7.30%488-4 0, 995863 Rebandioside B
4,107 By 38, 13858 7.30948e-4  1.375748% Stevicside
4.448 M B.52419 §.63047e-4  0.379269 Rebaudioside O
4.597 FH 4.01074 B.80670e~4  0.173933 Unknown
5,303 MM 2271.04614 B.80666e~4 98487440 Rebaudicside &
Totals 1 101.453%98
Page 1 oaf ¥

HPLC 16 $/237/2810 11:22:40 &M (b) (6)

GRAS ASSOCIATES, LLC
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GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 93 of 112

LB L8 UIEERI LAY WWALR LBV LA-b8YE FICREVER - R S S (R SRR §)
Sample Namg: 10-8%37 B

2 Warnings or Evrors

warning s Calibration warnings (see calibration table listing)
warning : Calibrated compoundis) not £ound

N D A B A R RS S B . EE TP

wed End of Report s¥¥

k3

HeLC 10 §/27/2010 11s32:40 ax () (6) | page 2 of

RAS ASSOCIATES, LLC

Lie
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 94 of 112

LS KA e e VkREod 4 A VETSAA RN D S AN Y S 5 AR AN

Sample Nawe: 10-6387 ¢

U e LB A DL o1

Acq Ggerator
Acq. Iastrument
Injection Dabte

(e

BLIR/20X0 B:00:01 AM

¢ Ca \OHEM32VIG\DATA\BTEVIA~49
Last changed Q2473010 4:25:37 PM by
Analyeis Method @ C:\CHEMIZN10\DATA\STRVIA~-
Last changed ¢ 9/27/2010 11:02:58 aM by(|
Method Info Bteviol Glycesides by HPLC

aciy. Method

Seg, Line i iR
topmtion : PI-R-08
Ing 1
iy voluwe @ 5.0 pl
24 20L0-0%-3R\BTRVIA N

) :{6) 2010~ 0924 \STEVIA. M

)mg } ied JBCFA)

BCM Server : hEw useas Lot/ ecmwy
ECH Operator ¢ (’ )
BCM Path y Peralumai\LCA\HPLO-10\Data\STEVIA- 95 2043-08-24 BC.88Tzip
BCM Version : 14
BADT A Sio= 0,4 Ral=f (STRVIABAEY T saays
mab
15~
104
5]
0
5
10
454 §§ ?‘;
3 @ ® P
w20 -
3 fogrne
25 —
‘30 3 T i T ¥ N
25 5 1.8 10 128 15 375 pii)
BATL Perceant Reépert
Sorted By £ Bignal
Calib. Data Modified Monday, September 27, 2010 10:57:03 AM
Multiplier: ¢ 1.0000
pilution: 1.0000
Sample Amount: 2.01575  {mg/mb]
Use Multiplier & Dilutien Farztor with 157De
Signal 1: DADL A, §ig=210,4 Refsoff
RetTime Type Area Amg/Axen Amount  Grp Nape
{win) [rx0*a] %
............. Tl [arsr T SIS [RRTRRIVRPN BHS DN U
2.888 1.71601 5.B1236e~4 4.54807e-2 Steviolbieside
3.43 - - - Duleogide B
3.578 ®RF 27.44200 7.30348a-4 4.9295087 Rebaudioside B
4.1¢8 MF 37.27473 7.30548e-4 1,351630 Stevioside
4,447 M¥ 8.18588 8.6304%e~4  0.350856 Rebaudicside ©
4.583 mr 3.45133 B.80670e~4  0.150787 Inknpwn
5,295 M 2258 .39282 4.80668e-4 88.667510 Rebauioside &
Totals 101.885181

HPLC 10 9/27/2016 11:23:35 AM (b) (6) l

GRAS ASSOCIATES, LLC

,.
2]
2

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

Rl P AR L VLBAMIL SLUNUATAD TRV IA-DYYY PAYERIERE) ER RS - SSE JUN N ]
Bample Name: 10-8%%7 C
2 wWarninge or Brrors :

warning : Calibyation warnings (see calibration table listing)
warning : Calibrated sompound{s} not found

= LY T 00 1 R R R R EE ST

%% Bnd of Report #x*

HPLC 10 9/27/2010 31:23:35 AM (b) (6) [

GRAS ASSOCIATES, LLC

Page

“

of

0006097



GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 96 of 112

B U S SV COPUS P QW DUy e

Sample Name: 10-69%8 A

EL R RS N

mmman

o marem s
Aog. Operator (b) (6)

Acg. Instrument : &

Injection Date : 9/25/2010 5:1%:28 AN

aAcg. Method : CrACHEMIZNL0\DATANSTRVIA- 69584
Last changed
snalysiz Method : C:\CHEM33\16\DATR\BTRV.

Last changed ¢ B/27/2010 11:02:58 AM by )

Method Info : Bteviol Glycosides by HF M \uwu Lemne unCPA)

ECM Server f hhtp //uaoss lo/eomwg

ECHM Uparator H t

ECH Path B Petalum »\nr C-10\Data\FIEVIA-69594 2010 -09-34.

ECM version

feq. Line : 29
Logstion @ PL~E-~09%
Inj : 1
I Voluwme : 5,0 pd

2010-05-24\8TRVIA.

9 24/2010 44235:37 PR b{ ) §6) » .?

GP~24\BTEVIA.
E

]

M

maLl
1%
104
5.
e
5. -
2
19 4 £
28 &
oy
S S
~30 ¥ 5 ¥ i H b
28 8 k1] 125 15 i7.8 20 T
. P =
ESTD Percent Report

Sortad By 3 Signal

Calib, Data Modified Monday, September 27, 2019 10:57:03 BM

Multiplier: H 1.0000

Dilution: s 1.0000

Sample Amount: s 2.01425  {mg/ml]

Use Multiplier & Dilution Factor with ISTDs

gignal 1: DADY A, 8igs=210,4 Refwoff

RetTime Type Arvea. Bk fhrea amount  Grp  Name
{min] [mpU*s] ]

------- i R P L B e O PP EEE
2.883 MM 1.25860 5.81236e~4 3,8318%e~2 Stevinlbioside
3.431 - - - Duleogide &

3.580 MF 66, 56462 7.30548e~4  2.418853 Rebaudingide B
4.110 ¥F 17.51143 7.30948e-4 0, 635469 Steviggide
4,450 ®F 1.73701 8.63047%e-4 7.44257e~2 Rebaudivside ©
4. 607 2.13410 8.80870e~4 5.33070e~2 Unknown
5,307 MM 2210.01294 8.80666n-4 48,625732 Rebaudioside &
Totals 89.880806
Fage 1 oof 2

HPLC 10 9/27/2010 11:25:24 BM W |

GRAS ASSOCIATES, LLC
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (=2 95%)
Page 97 of 112

Sample Mame: 10-69%8 A

& Warnings or Brrors

Warning : Calibration warnings (gee calibratien takle listing)
warning ¢ Calibrated compoundis) not found

T AT T U TS A S Y LTS 2T e ]

*rt gnd of Report **x

HPFLC 10 §/27/2010 11:25:24 AM HB’ ‘6’

GRAS ASSOCIATES, LLC

Page
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 98 of 112

24 B US4 AR L AN L o

Sample Name: 10-6£%88 B
wmw SRE
Acq. Operator gb (6) |:Ta Sery. Line : 23
Acq. Instrument i Xedbo Nav Logation : P1-D-01

t 9FESF2000 9:59:1% AM g s 3
Ind volume : 5.9¢ gl
2010~09~24\STEVIA. M

Injection Date

€ \CHEM32Y10\DATA) STEVIA- 6994
tast changed $/24/2010 £:25:37 BN by UleNulody
Analysis Method : €:\CHEM3Z\ID\DATA\STEVIA-8594 2010~ 08-24\STEVIA. M

Last changed s 9/27/2010 11:02:58 BM by I(b) ll (b) Ig
¢ Steviol Slycesides by HPLO dwdilidu unCPA)

Method Info

2CH Server : https//ustlsglc/ecnwy
ECHM Uparatior ¢ (b) (52 I?
BCM Path H v o LD - 10\ Data\ STRVIA-§994

Aog. Method

RLO-08 24, 8C . 8BIwip

ruday

ECH Version s LB
DAGT K Sigeai0 4 Raleol (STEVIR S804 07088 500401}
Al i g
151 E 5
10 " o
L2 B
o »
5 -
'y
-30 g §
15 & .
; )] s
20 8 ~
et :}?&e? e
TP i
-30 3 g 1
25 5 7.5 19 125 15 178 20
ESTR Percent Beport
Sorted By H Signal
calib. Data Modified ¢ Monday, September 27, 2010 10:57:03 AM
Multipliier: 3 1.0000
pilution: H 1.0000
Bample Amcunt: : 2.03735  [mgiwid
Use Multiplisr & Dilution Factor with ISTDs
Signal 1: DADL A, §ig=210,4 Ref=off
RetTime Type Area hmt/Area amount  Grp  Hame
{min] [mAU*s]) ¥
D T B i
2.885 ¥ 1.3433% 5.8123%68-4 3.833652-2 Steviclbingide

Duleoside A
Rebaudioside B

3.431 - - -

3.580 MM 67285496 7.30%482-4 2.414163

4.111 MF 18, 02884 7.30948e~4 0,646858 Stevioside

4.444 P4 1.81663 B.63047e~4 7.68583¢~2 Repaudivgide €

4,615 MF 2.30604 3.80670e~4 9,96865e-2 Unknown

5.307 ¥M 2230,25806 8. Bl666e-4  96.410014 Rabaudicgide A
Totals : 95. 686008

Page

HPLC 10 $/27/2010 11:28:27 AM b) (6)

1ef2

s

GRAS ASSOCIATES, LLC
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GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (2 95%)
Page 99 of 112

Sample Name: 1D-6%98 B

2 Warnings or Brrors

Warning : Calibrstion warnings (see calibration. table listing)
warning @ Calibrated compeoundis] not found

v 8 0 A

=% Egnd of Repoxt yew

ERLC 10 9/27/2010 11:28:27 A(D) (B) page 2 of 2

GRAS ASSOCIATES, LLC
000101



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

P T S s TR R TR R W N S WO S S TP gPL R B A MR i b e 2h

Sample Name: 10-698%8

A

Actt. Operator ({Q (@) Seg. Lins @ 22
Acqg. Instrument : ToliE Logation @ P1-D-02
Injection Date : 9/¥5/2010 10:36:55 AM Ind i
Ind Yolume @ 5.0 al
Acy, Methed : C:\CHEMBQ\10\DATA\STBVIA~G9§4 2010-09- 23 \STEVIA. M
Laat changed : B/PA/3010 4025:37 BM by 6
aralyais Method C \CK{BFJZ\IO\DA’I‘A\STEVIA» 994 2010-09-Z4\STEVIA .M
Last changed : 9/FT/20I0 11:02:58 &AM by{( gq
Method Info : Btewiol Glycesides by HPLC {(mes 1ed JECPA}
BOM Berver ¢ hetps//usiSaglefecnmwy
E(M Operator
ECM Path ¢ Petaluma\LC\HPLC-105\Daba\STEVIA-5254 Z2P10-08-24 B0 B8 xip
ECM Version 17
BADTA, Sig=310 4 Hat=oi (STRVIASE SO FATDEIIT Y
Al w
15 -
103
5
. 5 g
RTE 8
a5 3
i
2

i
{ 3
! w0 é :
' e =
e LS S —
.30 ¢ sy . s T : > : . !
] 25 5 78 14 28 15 kX&) bii]
ESTD Perpent Repurt
Sorted By s 8ignal
Calib. Data Modified « Monday, September 27, 2010 10:57:03 AM
Multiplier: t L0000
pilutioni 3 1., 0000
Sapple Rnount: 5 2.00300  Img/ull

use Multiplier & Dilubtisn Fadtor with ISTDs

Signal 1: DADL A, Sig=210,4 Ref=off

recTime Type Area Amt/fArea Anmount Grp Name
imin} [mBtvs] %

....... I B LT CETT TP PPN I D
2,895 MM 1.05079 5.81336e-4 3.04322e-2 Srevivslbionide
3.43% - ~ - Dulcoside &
3.581 MF £85.96823 7.30%48e~4  2.407356 Rebaudicside B
§.:12 M¥ 17,5086% 7.30948e~4  0.638866 Stevieside
4.4%3 1,63429 4,63047e~4 7.04180e~2 Rebandioside C
4,610 M 2.12426 4.80670e~4 9.33983e-2 Unknown
5.308 MM 2184.42529 8.BO6Bbe~4 96, 043417 Rebsudivgide &

Tovals $9.283947

HPLC 10 9/27/2010 11:%1:54 AM (b) (6) | page 1 of 2

GRAS ASSOCIATES, LLC 000102



GRAS Assessment - GLG Life Tech Corporation
Rebaudioside A (= 95%)
Page 101 of 112

AN At b X bz R I YL Y s

Sample Name: 10-63%8 C

Z Warnings or Ervors :

Warning : Calibration warnings (pee calibration table listing)
sarning : Calibrsted compound{s) not found

= = o it s L

% gnd of Report vex

HPLC 19 9/27/2010 11:31:54 aM () (B) |

Fage

2

3%
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GRAS Assessment — GLG Life Tech Corporation
Rebaudioside A (= 95%)

Page 102 of 112

Test Report

No.: QDFDO101207583FD

Appendix C-3

Client name: Qingda¢ 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:

Date: Jan 05, 2011

Sample information (sample name, batch No., Manufacture) stated by the client to be;
Code SGS job No. Sample name Batch No.
#1 QDFDO101207589FD Stevia extracts (b) (6) 3

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 tesl(s) as requested by applicant:
-~ To determine the Organochlorine, Pyrethroid, Organophosphorous Pesticide Residues
Quantification Content of the submitted samples.

TEST RESULT(8):
Code Test ltems Test method unit | MoL | et
o With reference to US FDA PAM,
1 Alachlor P GBIT 19648-2006 mg/kg 0.01 ND
2 | Aldrin ypep | Wihreference lo USFRAPAM. | mgkg | 001 | ND
3 Benalaxy! HER With rerggpf%&g_g&%’“ PAM, mg/kg 0.01 ND
4 | Bendiocard | g | WihTefSrencelo NS e M| mgkg | 001 | ND
5 Benfluralin | Z TR With reglgprcfgtg4g—§é=0%A PAM, mg/kg 0.01 ND
- With reference to US FDA PAM,
6 | Benfuresate | WKILEN GBIT 19648-2006 mgkg | 0.01 ND
voser. | With reference to US FDA PAM,
7 BHC-a a-ponoN GBIT 19648-2006 mg/kg 0.01 ND
8 | BHCR  |prvnn | nrelerence o e | mgkg | 001 | ND
9 | BHCr At With ’efg'gpf‘fgg 423(;)%’“ PAM. 1 mgikg | 001 ND
10 | BHCS B | M efgr;}’r"fg‘&g_ Stoa A mgikg | 001 | 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
(b) (6)
Authorized Signat{:?e
Page 1 of 8
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GRAS Assessment - GLG Life Tech Corporation

Rebaudioside A (= 95%)

Page 103 of 112

GRAS ASSOCIATES, LLC

Test Report No.: QDFDO101207589FD Date: Jan 05, 2011
Code Test ltems Test method Unit MDL R?;ti ¢
11 | Bifenthrin o | rlerence o U o | mgkg | 001 | ND
12 | Bromophos ethyl | Z3gugy | WV referencefo US FOAPAM. | mgig | 001 | ND
13 | Bromopropylate | M4HES With refg;;;_c:gt&g 2&}%A PAM, mghkg | 0.01 ND
14 | Butachior T With reference 1o oatee " | mgkg | 001 | ND
15 | Carbophenothion | =i With mfggefr}c?;g“gg&lgﬁx PAM, mokg 0.01 ND
16 | Chiorbenside e With m"gﬁ;}“ﬁg&gﬁ&%" PAM, | mgikg | 001 | ND
17 | Chiordane-cis | Wist- 40y | Wi 'efége;‘r"fgg‘;goﬁ’* PAM, | mgikg | 001 | ND
18 | oxy-Chlordane | %4t with 'eéeé‘;{.“fgaggo':)%’* PAM | okg | 001 | ND
19 | trans-Chiordane | fistgsy | Wihrelerence o WS FDAPAM | mgkg | 001 | ND
20 | Chiorfenapyr SR With reference o USFOAPAM | mgig | 001 | ND
21 | Chlorfenson e 1 Wit mgaé%ﬁegaggo%IZA PAM mgkg | 0.01 ND
22 | Chiorfenvinphos | 5143 With ’e:;éﬁ‘ﬁzgggo';%‘“ PAM | rmgkg | 001 | ND
23 | Chiorobenzilate | £y | \VinTelerence o S r oA PAM | (akg | 001 | ND
24 | Chlorpyrifos 274 With reée é%‘%‘&g_g&%ﬁk PAM mglkg | 0.01 ND
25 | ohorbyrios migagEs | VN o M | mgkg | 001 | ND
26 | Chiozolinate R i el e ot | mokg | 001 | ND
27 | Cyfiuthrin SR |V recf;é%‘%gggo%%;\ PAM | mgikg | 0.01 ND
28 | A-Cyhalothrin %& WHA | With recf;eBre /‘;‘]ofgtsig go':]%A PAM mg/kg 0.01 ND
29 | Cypermethrin S SR with ’eéegf}“‘:‘eg&ggo%%ﬁ‘ PAM | ngkg | 0.01 ND
30 | o0,p-DDD op-Himi | VinTelerence o S e | mgkg | 001 | ND
31 | pp-DDD pp-iig | Vi referenceto LS T AV | mgig | 001 | ND
32 | op-DDE op-gmgy | VVinreferencelo USFOAPAM | mgkg | 001 | ND

Page 20f 9
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GRAS Assessment — GLG Life Tech Corporation

Rebaudioside A (= 95%)
Page 104 of 112
Test Report No.: QDFDO101207589FD Date: Jan 05, 2011
Code Test ltems Test method Unit | MDL | et
33 | p,p-DDE pp-igg | V0 ’egé}’{.“iegag_gg;%‘“ PAM | mgkg | 001 | ND
34 | op-0DT op-Ms | WD ’%’éﬁ‘ﬁ;@g&%ﬁ‘ PAM | mgikg | 001 | ND
35 | pp-DDT pp-wiy | Winrelerencelo VS FOAPAM | mgig | 001 | ND
36 | Deltamethrin wam | hrelerence o USFDAPAM | mgig | 001 | ND
38 | Diazinon —uER With 'eéeéf.;.‘ﬁ%gggo’;%‘“ PAM | gkg | 001 | ND
38 | Dichlofenthion | Kkt N e a1 | mgkg | 001 | ND
3 | Dicofol sl | Wi eferencelo US FOAPAM | mgkg | 001 | ND
40 | Dieldrin KR With "’éfé??%g;g%o%’\ PAM | mgkg | 001 | ND
41 | Dimethenamid —pyag | Vi ’egé%‘%gg%;%“ PAM | makg | 001 | ND
42 | Dimethywinphos | Mgy | VN refetence Lo US FOAPAM g | 001 | nD
43 | Diphenamid g | W 'egé%‘%agg&%‘* PAM | mgika | 001 | ND
44 | Disulfoton 245 e atas M | mgkg | 001 | ND
45 | a-Endosulfan a-Bift With mg;,}‘ﬁ';ggg&%" PAM | kg | 001 | ND
46 | p-Endosulfan BB Wit reference to S ToAPAM | mgig | 001 | D
47 | Endosifan sulfate | gstumg | WV reference o US FDAPAM 1 mgkg | 001 | ND
48 |EpN R with 'egéﬁ;‘?gag%%" PAM | 1ngikg | 001 | ND
49 | Ethalfiuralin oThEER | W '?é‘;?‘;%&gg&%‘“ PAM | \ngikg | 001 | ND
50 | Ethion Lk W erence e e | mgkg | 001 | ND
51 | Ethofumesate zakmy | VR 'fé?{‘ﬁ%&g;&%" PAM | mgig | 001 | nD
52 | Ethoprophos WELRY Wit mgé%n%egag' goFO%A PAM mgkg | 0.01 ND
53 | Fenchlorphos By W relerence b e M | mgkg | 0.01 | ND
54 | Fenitrothion rmm | VB 'e(f;es"‘;'{.‘ﬁ‘zgggo’;%’" PAM | gikg | 001 | ND
Page 3of 3
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GRAS Assessment — GLG Life Tech Corporation

Rebaudioside A (= 95%)
Page 105 of 112
Test Report No.: QDFDO101207589FD Date: Jan 08, 2011
Code Test [tems Test methad Unit MDL RT:;;L ¢
55 Fenpropathrin IR 45 With regeée;%egagg&gl\ PAM mg/kg | 0.01 ND
$6 | Fensulfothion EX 2 With ’eéfé?{’ﬁzgg_g&?‘ PAM | mokg | 001 ] nND
57 | Fenthion B Wit reterenc e s a00e | mgkg | 001 | ND
58 | Fenvalerate HLAns With reg;ear?_?g'egt&g g oiggA PAM magkg | 0.01 ND
55 | Flusilazole e With 'eg%gj?ﬁeg‘s‘g}ﬁoﬁg“ PAM | kg | 001 | ND
680 | tau-Fluvalinate SRR With regar%m;egt& g:o%ﬁ‘ PAM mgkg | 0.01 ND
61 | Fonofos S B With regé%nﬁ%aé‘g;o%}\ PAM mglkg | 0.01 ND
62 | Furalaxyl W R Wi el aonoe | mgkg | 001 | ND
63 | Heptachlor A4 With reference o N e | mgkg | 001 | ND
64 | Heptenophos s With re(f;Br%'\cl‘%&g go%%A PAM mglkg | 0.01 ND
65 | Hexachiorobenzene | g With ’eéeé?;";egzgg&,? PAM 1 gikg | 001 | ND
66 | Isofenphos R With reg:éz}:_?c’%i&g g&gﬁ“ PAM mg/kg | 0.01 ND
67 | Metataxyl TR i e e S atas | | mgkg | 001 | ND
68 gé%)g;ﬂomphenyl 2;’% BACGR | With e o bato M | mokg | 0.01 | ND
69 | Napropamide Tt Wi el o s atoe | | mgkg | 001 | ND
70 | Nitrothal-isopropy! Bk Ay With regﬁﬁaggg)%p. PAM mgikg | 0.01 ND
71 | Paclobutrazol 3o W e e oty | mgkg | 001 | ND
72 | Penconazole e With reger?ieggzgggg}\ PAM mg/kg | 0.01 ND
73 | Pendimethatin s | WD re(fseé%‘%teoat;go‘;? PAM 1 okg | 0.01 | ND
74 | Pentachioroaniline | FiglaeHE With regé%ﬁ&gg&?‘ PAM mg/kg | 0.01 ND
75 | Pentachloroaniscle. | Jig(RiERE With 'e:;ée &\:&9&&2&%}\ PAM mg/kg | 0.01 ND
76 | Permethrin W With reference 1o USTOAPAM | mgikg | 001 | ND
Page 40of 9
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GRAS Assessment - GLG Life Tech Corporation

Rebaudioside A (2 95%)
Page 106 of 112
Test Report No.: QDFDO101207589FD Date: Jan 05, 2011
Code Test ltems Test mathod Unit MOL RLZ&:I A
77 | Phenthoate e with mgé??%ggg&%‘“ PAM | kg | 001 | ND
78 | Phorate RIEY Wit reference D ose M | mgkg | 0.01 | ND
79 | Piimiphos-ethyl | Zitwg | VP ’egée,;‘ﬁ‘;gg_%%“ PAM | gkg | 001 | ND
80 | Piimiphos-methyl | matmm | oot L e | mghkg | 001 | ND
81 | Procymidone g2l With mggﬁ%&;_ gO%%A FAM mgkg | 0.01 ND
82 | Profenophos P Witn m{fge,?ﬁeg&gﬁ%" PAM | ngkg | 001 | ND
83 | Prometryn ihaE With reference o o PDAPAM | mgkg | 001 | ND
84 | Propargite ity e s a0ae | | mgkg | 0.01 | ND
85 | Propiconazole PIErsE With regmagg&%ﬁ‘ PAM mglkg | 0.01 ND
86 | Propyzamide gorm | e e | mgkg | 001 | ND
87 | Quinalphos GRS With 'e(iféefﬁeggggo’;%“ PAM | okg | 001 | ND
88 | Quintozene TR With mgsr?_;\c;agéag 302%'\ PAM mglkg | 0.01 ND
89 | Safrotin RS Wi e o bacee V| mgkg | 001 | ND
90 | salithion A N e ot M| mykg | 0.01 | ND
91 | Sulfotep T With reference 10 b ov o FAM | mgkg | 0.01 | ND
92 Tebuconazole TR PERE with reéeéer;\ ?Qt&g_g&%\ PAM mgfkg | 0.01 ND
93 | Tecnazene pEmgs | V0 mgée;imgg&%l\ PAM mgkg | 0.01 ND
94 | Terbufos wTEE | e . M | mgkg | 001 | ND
95 | Tetrachlorvinphos | i W e o M | mgkg | 0.01 | ND
96 | Tetradifon VHSRCR BRI With regé%\%egagggcﬂsﬁ‘ PAM mg/kg | 0.01 ND
Pageb5of 9
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GRAS ASSOCIATES, LLC

Test Report No.: QDFDO101207589FD Date: Jan 05, 2011
Code Test ltems Test method Unit MOL R?:J“
97 | Tolclofos-metnyl | fiak:zkyay | W reference fo JS FRAPAM | mgig | 001 | ND
98 | Triazophos ok With re:;é?ﬁ%t&g%;%« PAM mg/kg 0.01 ND
99 | Trifluralin SR W el anoe || mokg | 0.1
Code Test ltems Test method unit | MDL | ret

1 Acetamiprid m H ik With reéeé??c%%%g- gqugA PAM moky 0.01

2 Acetochior 2R With reéeger?%;oag_ gg%%A PAM mgkyg | 0.01

3 Aldoxycarb KL With reéeare ,?%%;%gg;g}\ PAM mg/kg 0.01

4 | Aramite sy | VR relerence e PAM | mgikg | 0.01

5 | Anilofos sy | Vinreferencelo US FOAPAM | mgkg | oot

7 Azoxystrobin/Py Hﬂf'&f?ﬁfﬁﬁl With reference to US FDAPAM | ok | 0.01

roxystrobir W GB/T 20769-2008

8 anin;‘lfuron- A With reéfsref?czea f{% ;gOFO%A PAM mglkg 0.04

9 Biterfanol g#fiﬂ‘{é With regéﬁ%%gg&%}\ PAM mgikg 0.01

10 | Buprofezin TR With ;egé%x%%g gé;%A FAM mgikg | 0.01

11 | Carbaryl PR With mgé?%;%g_g&%p‘ PAM mgkg { 0.01

12 | Carbendazim FWR With regé%\;%;%ggl;%ﬁ\ PAM mg/kg | 0.01

13 | Carbofuran "gﬁm % | With reéeé?_? %%;%;{g&%A PAM mgrky 0.01
14 Efé:)&f;ran-ts- ;?é?&gd' With re(fgeé;s_?@z% ;06 ggof;[gA PAM | Loig | 0.01

15 | Chiorbufam g | Winrelerence e S e | mgkg | 0.1

16 |Chioroxuron | haee | ViR reference taUS FOAPAM | mgig | 0.01

17 | Clethodim g | Vi referencele US PR PAM | mokg | 0.01

Page 60of 8
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Rebaudioside A (= 95%)
Page 108 of 112
Test Report No.: QDFDO101207589FD Date: Jan 08, 2011
Code Test lems Test method Unit MDL RT;Z&:R
18 | Cyanazine ik Wim méeé?%;%ggo%%A PAM mg/kg o0 ND
19| Cyprodini wespg; | i relerence loUSTOAPAM | mgkg | 001 | D
20 | Dichlorvas A e e aans | makg | 001 | ND
21 | Disthofencard | s Wi el e aans | | mgkg | 001 | ND
22 | Diferioconazale | smgmisrg | VD ""é’é‘;ﬁ%&&i&%" PAM | nokg | 001 | ND
23 | Dimethoste S With '°€§§r"°2%‘7%g§§2" PAM | makg | 001 | wD
24 | Oimethomorph | fgmbimgs | W 'eéeé}"‘;%;%g‘;’&g" PAM | kg | 00t | ND
25 | Edifenphos P R e o | mokg | 001 | ND
26 | Esprocaib R e e aa0s M | mgkg | 001 | ND
27 | Ethiofencard | zgumg, | ’egsﬁ‘%;%gg&%" PAM | gng | 001 | ND
28 | Fenoxycarb SRR W e e e | mgkg | 001 | ND
28 | Ferpropimorph | THwwg | Wi 'eéeéﬁ;";%;"ﬁggo‘;%" PAM | oo | 0.0t | ND
30 | Fentrazamide ke ded ] With reéeg;_vczeo;%g- goFo[;A PAM mg/kg | 0.01 ND
31 :;f:gg;, stz g | Winreferencelo USFOAPAM | mgig | 001 | ND
33 | Hexythiazox WEHEHA With regé#%;%ggo%%;\ PAM mokg | 0.01 ND
34 | Imazat ig?gnw W | With 'egéﬁ}‘%%;"sgg&%‘“ PAM | kg | 001 | ND
35 | Iprovalicarh PRk With mg’é??%‘,‘gg e PAM | mghg | 001 | D
36 | Isoprocard SR With reference o S faa M | mgrkg | 0.01 | ND
a7 | isoprothiclane | %R Y e e PAM | mgikg | 001 | ND
38 | Isoproturon SR with regé%n%%g g&%"‘ PAM mglkg | 0.01 ND
39 | Lenaci R With reference lo US FDAPAM | mgkg | 001 | N
) Page 7of 8
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GRAS Assessment — GLG Life Tech Corporation

Rebaudioside A (= 95%)
Page 109 of 112
Test Report No.: QDFDO101207589FD Date: Jan 05, 2071
Code Test ltems Test method Unit MDL RESSJI \
40 | Linuron Maw | Vrelrence o S e PAM | makg | 001 | ND
41 | Malathion migem | WV reldrencelo ST PAM | mgkg | 001 | ND
FUERER | With reference to US FDA PAM
42 Mefenacet W GB/T 20769-2008 mg/kg 0.01 ND
43 | Mothamidophos | iy | Wi reference lo USFOAPAM | mgig | 001 | N
a4 |Methidathion | adpgg | Wihreferencelo U3 FOAPAM | mgkg | 00t | ND
45 | Methiocarb gy, | Wihreferencelo US FOAPAM | mgig | 001 | ND
HII | With reference 1o US FDA PAM
46 Metolachlor #i: GBIT 20769-2008 mgikg 0.01 ND
47 | Mevinphos ok | nreleence o US P TAM | mgkg | 001 | ND
48 | Monocrotophos | gy | WinTeIerence lo U8 F oA PAM | kg | 001 | ND
49 | Nicosufuron | e | VP 'féﬁ?g%%gg&%“ PAM | gikg | 001 | nD
50 | Omethoate FULIER With reéeée ;Z%;%gg&%* PAM mg/kg 0.01 ND
51 | Oxadixyl wign | Winrelerencelo U3 FOAPAM | mgkg | 001 | ND
52 | Oxadizon wam | Wb ’eéear‘i'r‘%%‘?%g‘g&%" PAM 1 aikg | 001 | ND
53 | Oxamyl wmpy | Vi egéﬁ;“;%;‘ggz‘)@“ PAM 1 ngikg | 001 | ND
Oxydemeton- y With reference to US FDA PAM
54 | methyl B GBIT 20769-2008 mgkg | 001 | ND
55 | Parathion argwy | Vihreference loUS FOAPAM | mgig | 001 | ND
56 | Phosalone ams | Vb 'eé‘gen""zzf,%ggo%%" PAM | gkg | 001 | ND
57 | Phosmet W | VO regg}’ﬁ%ﬁg&%’\ PAM | mgkg | 001 | ND
58 | Pirmicarb prepg | Wb egg}‘;%%gj&%" PAM 1 kg | 001 | ND
e With reference fo US FDA PAM
59 | Prochloraz BREFIE GBIT 20769.2008 mg/kg 0.01 ND
80 | Promecarb wag | et M | mgkg | 001 | ND
61 |Propamocar | s | Vnrelerencelo JSFOAPAM | mogkg | 001 | nR
62 | Propoxur 5 803) Win regé%%%ggo%%« PAM mgkg | 0.01 ND
63 | Pymetrozin g | VD 'egéﬁ}‘%;‘gg_g&g* PAM | kg | 001 | ND
Page8of 9
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GRAS Assessment - GLG Life Tech Corporation

Rebaudioside A (2 95%)
Page 110 of 112
Test Report No.: GDFDO101207589FD Date: Jan 05, 2011
Code Test ltems Test method unit | MDL | st
64 | Pyrazophos ikt With rege g?g%;%g 3&‘%\ PAM mgkg 0.01 ND
65 | Pyridaphenthion | nsuspgy | i reforencelo USFDAPAM ‘mgig | 001 | D
66 |Pyimethani | g | V0 relerencelo WS FOAPAM | mgkg | 001 | ND
67 | Quizalofop-ethyt | way | Winreference loUSFRAPAM | gy | 001 | N
68 | Rimsutfuron P | o referenceto USFRAPAM| mgig | 001 | ND
69 | Spinosad gy | Wirelerencelo JSFOAPAM | mgkg | 001 | N
AR |
70 | Spiroxamine WA With reé;g;? %%17%3_ 20‘;?\ PAM mg/kg 0.01 ND
0]
71 |Tebuferczide | mmgp | VVinreferencelo USEOAPAM T mgkg | 001 | ND
72 | Tebufenpyrad otk B With regé?;%;%; gOFO%A PAM mg'kg 0.01 ND
73 | Thiabendazole |z | VI 'e(’;éf.;’;%‘?%ggofg'“ PAM | gkg | 001 ND
74 | Thiacioprid wpg | i relerencelo S PN PAM L mgkg | 001 | ND
Thifensulfuron- o With reference to US FDA PAM
5 | methyl i GBIT 20769-2008 mghg | 001 | ND
76 | Thiodicarb m | reerence lo L e | mgkg | 001 | ND
Thiofanox- ) With reference to US FDA PAM
77| suifone AR GBIT 20769-2008 mghg | 001 | ND
Thiofancx- LMK | With reference to US FDA PAM
78 | sutfoxid W GBIT 207692008 mghkg | 001 | ND
76 | Tolfenpyrad Wk | O TEeence o S e M | mghkg | 001 | ND
80 | Triasulfuron Mgy | VD reference lo S FRAPAM | mgkg | 001 | ND
81 | Triflumizole sy | Wihreferencefo USFOAPAMY mgig | 001 | nD
Triffustlfuron- . With reference to US FDA PAM
82 | methyl S GBIT 20769-2008 mgkg | 001 | ND
83 | Vamidothion SER R With regé%n%%;%g go’;%’\ PAM mglkg 0.01 ND
Sample description: sample inthe bag.
Page 8of 9
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APPENDIX D

Summary Evaluation of Stevioside Subchronic Study
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Appendix D
Summary of Study on Stevioside by Awney et al., 2010

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/jat. 1604.
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