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1. GRAS EXEMPTION CLAIM 

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

Purecircle USA, Inc.’s High Purity Steviol Glycosides product, which is sold under the name of 
SG95, and which meet the specifications for High Purity Steviol Glycosides as described below, 
has been determined to be Generally Recognized As Safe (GRAS), in accordance with Section 
201 (s) of the Federal Food, Drug, and Cosmetic Act. This determination was made by an 
appropriately convened panel of experts who are qualified by scientific training and experience; 
the GRAS evaluation is based on scientific procedures as described in the following sections; and 
the evaluation accurately reflects the conditions of the stevia-derived sweetener’s intended use in 
foods. 

Signed: 

. -  

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

Date 

B. Name & Address of Notifier 

Purecircle USA, Inc. 
915 Harger Road, Suite 250 
Oak Brook, IL 60523 

As the notifier, Purecircle USA, Inc. (“PureCircle”) accepts responsibility for the GRAS 
determination that has been made for the high purity steviol glycosides as described in the 
subject notification; consequently, the high purity steviol glycosides preparation meeting the 
conditions described herein is exempt from premarket approval requirements for food ingredients. 

1 See 62 FR 18938 (1 7 April 1997) which is accessible at http://~.gpo.gov/fdsyslpkg/FR-l997-04-17/htm1/97-97-9706.htm. 

(b) (6)
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C. Common Name & Identity of the Notified Substance 

High Purity Steviol Glycosides; also see Section 1II.A. 

D. Conditions of Intended Use in Food 

The High Purity Steviol Glycosides preparation is intended to be used as a general purpose non- 
nutritive sweetener as a table top sweetener and for incorporation into various food categories 
other than infant formulas and 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, High Purity Steviol Glycosides have been determined to be GRAS 
on the basis of scientific procedures as discussed in the detailed description provided below. 

F. Availability of Information 

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

A. Objective 

At the request of PureCircle, GRAS Associates, LLC (“GA) has undertaken an independent 
safety evaluation of PureCircle’s SG95 High Purity Steviol Glycosides preparation. The 
preparation is composed primarily of two steviol glycosides, namely stevioside and rebaudioside 
(Reb) A, with minor amounts of several other glycosides. The purpose of the evaluation is to 
ascertain whether the intended food uses of High Purity Steviol Glycosides as a general purpose 
non-nutritive sweetener are generally recognized as safe, i.e. , GRAS, under the intended 
conditions of use. 

B. Foreword 

Purecircle provided GA with substantial background information needed to enable the GRAS 
assessment to be undertaken. In particular, the information 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 PureCircle’s SG95. Purecircle was asked to provide 
adverse reports, as well as those that supported conclusions of safety. 

Safetykoxicity studies performed with animals were noted to have value, along with available 
human testing. Purecircle was also asked to supply past and present human food use 
information. Knowing how much steviol glycosides has been safely consumed, Le. , the so-called 
“doses” or use levels, is critical in extrapolating to safe exposures for High Purity Steviol 
Glycosides 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. 

Purecircle supplied the requested safety/toxicity studies and consumption/exposure information, 
along with other related documentation. This was augmented with an independent search of the 
scientific and regulatory literature extending through December 2009. A GRAS assessment 
based primarily on the composite safety information, that is, based on scientific procedures, with 
supportive information provided by common use in food, 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 & Stevia-Derived Sweeteners 

Stevia derived-sweeteners are permitted as a food additive in South America and in several 
countries in Asia, including China, Japan, and Korea. As discussed more fully below, over the 
past several months, the subject sweeteners have received approvals in Australia, New Zealand, 
and Switzerland, and there are reports that Mexico has authorized food uses as well. The US 
FDA has issued six “no objection letters” in response to the GRAS notifications filed on behalf of 
Reb A and steviol glycosides food uses. 

0 0 0 0 0 9  
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In the US, steviol glycosides have been used as a dietary supplement since 1995 (Geuns, 2003). 
No application for dietary supplement use of purified Reb A is known to have been made. Prior to 
the submission of the GRAS notifications, at least two GRAS petitions seeking authorization for 
the addition of stevioside or steviol glycosides to foods had been submitted to FDA since 1989, 
yet no authorizations had been issued by FDA in response to these filings, presumably because 
the previously available safety data---including purity considerations---for stevia, stevioside, or 
steviol glycosides were viewed as being inadequate. These petitions were subsequently 
withdrawn . 

Individual GRAS nofitications were submitted by Merisant and Cargill to FDA in May, 2008 for 
Reb A, both more highly purified forms of the steviol glycosides. FDA issued “no objection” 
letters for each of these GRAS notices on December 17, 2008. McNeil Nutritionals, LLC 
submitted a GRAS notification to FDA in December, 2008 for its purified steviol glycosides with 
rebaudioside A consisting of the principal component. FDA issued a “no objection” letter to 
McNeil Nutritionals on June 11 , 2009. Blue California submitted its GRAS notification for highly 
purified Reb A in January, 2009, and FDA issued a “no objection” letter to Blue California on July 
20, 2009. GRAS notifications were also submitted to FDA by Sweet Green Fields, LLC and by 
Wisdom Natural Brands for their stevia-derived sweetener products, and each firm received a “no 
objection” letter from FDA in August, 2009.* 

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

Steviol glycosides have been under a lengthy review by the Joint FAONVHO Expert Committee 
on Food Additives (“JECFA). The original review was published in 2000 (WHO, 2000). A draft 
monograph was reviewed at the 5Is‘, 63rd and 68‘h JECFA meetings. A temporary AD1 
(acceptable daily intake) of 0-2 mg/kg bw (on a steviol basis) was established at the 63rd meeting 
(WHO, 2006). In addition, food grade specifications were made final by JECFA (FAO, 2007a), 
although they were subsequently updated in 2008 (FAO, 2008). At the 6gth meeting, the 
temporary status of the AD1 was removed and the AD1 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). JECFA has published its 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 

2 GRAS notification 252 which was Submitted by Merisant, GRAS notification 253 which was submitted by Cargill, GRAS notification 275 
which was submitted by McNeil Nutritionals, GRAS notification 278 which ws submitted by Blue California, GRAS notification 282 
which was submitted by Sweet Green Fields, and GRAS notification 287 which was submitted by Wisdom Natural Brands are listed on 
FDA’s website at htto://~.accessdata,fda.aov/scriots/fc/fcnNaviaation.cfm?rot=arasListing, along with their respective “no objection” 
letters. 
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considered as part of the minimum 95% steviol glycoside composition (CCFA, 2009). The matter 
is under active consideration and is on the agenda for discussion at the JECFA Meeting in June, 
2010 (FAONVHO, 2009). 

In August 2008, Switzerland’s Federal Office for Public Health cited the favorable actions of 
JECFA in issuing its approval for the use of stevia as a sweetener (Switzerland Office of Public 
Health, 2008). 

In September 2009, France published its approval for the food uses of Reb A with a purity of 97% 
(AFSSA, 2009). In January 201 0, French authorities updated its approval for food and beverage 
uses of the high purity Reb A. Levels of Reb A permitted in selected categories of reduced 
calorie and no sugar added foods were increased by around 40% over the levels originally 
authorized (FoodNavigator, 201 0). 

The stevia-derived sweeteners are not presently permitted as an ingredient in conventional food 
in the EU, UK, Hong Kong, or Canada (Hawke, 2003). This likely reflects a lack of review of new 
data on the sweeteners rather than a continuing concern about safety. 

Hong Kong maintains that stevia is not permitted as a sweetener, as cited on the government 
website (Hong Kong Government, 2002). The Hong Kong Government was reported to be 
waiting for the JECFA determination on the safety of steviol glycosides. However, no further 
official actions have been noted since JECFAs final resolution was reported in June 2008. 

Other international bodies have investigated the safety aspects of stevia and steviol glycosides 
use in foods. In 1999 in the EU, the Scientific Committee on Food (SCF) for the European 
Commission concluded that “there are no satisfactory data to support the safe use of these stevia 
plants and leaves,” as reported in a five-page opinion dated June 17, 1999 (European 
Commission, 1999a). The Committee also reiterated “its earlier opinion that stevioside is not 
acceptable as a sweetener on the presently available data,” in a seven-page opinion also dated 
June 17, 1999 (European Commission, 1999b). 

The European Food Safety Authority (EFSA) is reexamining the safety of steviol glycosides in 
light of JECFA’s 2008 findings and in response to a June 2008 request by the European 
Commission for EFSA to evaluate steviol glycosides (EFSA, 2008). EFSA’s Food Additives & 
Nutrient Sources (ANS) Panel has been given a deadline of March 31 , 201 0 to answer this 
request. Furthermore, three petitions have been submitted to EFSA that seek authorization for 
steviol glycoside food additive use, and it is anticipated that positive opinions will be issued by 
EFSA in 2010 or 201 1 (Nutraingredients, 2009). 

On September 24, 1998 in the UK, the Advisory Committee on Novel Foods and Processes for 
the Ministry of Agriculture, Fisheries and Food 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.”3 

h. 3 See http://www.maff.gov.uk/food/nove1/980924. html. 
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D. FDA Regulatory Framework 

Stevia, also known as steviol glycosides or steviosides, has been used in dietary supplements in 
the US since 1995 (Geuns, 2003) and is widely available to consumers in the US through retail 
outlets and Internet purchases (AI-Achi and Greenwood, 2000). 

In accordance with FDA regulation of foods, however, dietary supplements cannot legally be 
added to conventional foods. Such ingredients must undergo premarket approval by FDA as 
food additives or, alternatively, the ingredients to be incorporated into conventional foods 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.4 

In 1997, FDA altered the GRAS determination process by eliminating the formal GRAS petitioning 
process and replacing the petitioning process with a notification pr~cedure .~  While outlining the 
necessary content to be considered in making a GRAS determination, FDA encouraged that such 
determinations should be provided to FDA in the form of a notification. However, notifying FDA of 
such determinations is strictly voluntary. 

4 See 21 CFR 170.3(i)(3). 
5 See Footnote 1. 

8 0 0 0 8 2  
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111. CHEMISTRY & MANUFACTURE OF HIGH PURITY STEVIOL GLYCOSIDES 
& RELATED PURECIRCLE PRODUCT 

A. Common or Usual Name 

High Purity Steviol Glycosides is the common or usual name of the non-nutritive sweetener 
derived from Sfevia rebaudiana Bertoni that is the subject of the GRAS evaluation, and the 
specific substance that is the subject of this safety evaluation is identified as SG95 as produced 
and sold by Purecircle. The compositional features of the subject Purecircle high purity steviol 
glycosides are described in more detail elsewhere in this Section. 

JECFA adopted the term, steviol glycosides, for the family of chemical substances with 
sweetness properties that are derived from stevia. The term, stevia, is used more broadly to 
describe the plant or crude extracts of the plant, while stevioside is the common name for one of 
the specific glycosides that is commonly extracted from stevia. 

B. Chemistry of Steviol Glycosides 

The following description is taken from the original JECFA monograph (WHO, 2000). 

Stevioside is a glycoside of the diterpene derivative steviol 
(ent-13-hydroxykaur-16-en-19-oic acid). Steviol glycosides are natural 
constituents of the plant Stevia rebaudiana Bertoni, belonging to the Compositae 
family. The leaves of S. rebaudiana Bertoni contain eight different steviol glycosides, 
the major constituent being stevioside (triglucosylated steviol), constituting about 
5-1 0% 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 & De Oliveira, 1993). 

The predominant sweetener components of stevia extracts have been identified as stevioside and 
Reb A. The chemical identities and key chemical identifiers for the two major components are 
shown below. 

Common Name: 
Chemical Name: 

Chemical formula: 
Formula Weight: 
CAS Number: 

Stevioside 
1 3-[2-0-p-D-g I u co pyra n os y l- p- D-g I u co pyra n osy I)oxy] ka u r- 

16-en-18-oic acid, p-D-glucopyranosyl ester 
C38H60018 

5781 7-89-7 
804.88 

0 0 0 0 1 3  
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"s-*. ~ 

Common Name: Rebaudioside A 
Chemical Name: 1 3-[(2-O-~-D-glucopyranosyl-3-O-~-D-glucopyranosyl-~-D- 

glucopyranosyl) oxy] kaur-I 6-en-I 8-oic acid, p-D- 
glucopyranosyl ester 

C hem ica I Form u la: C44H70023 
Formula Weight: 967.03 
CAS Number: 58543-1 6-1 

SG95 differs somewhat compared to other steviol glycosides preparations on the market in that it 
contains rebaudioside F and may contain rebaudioside D at levels that are slightly elevated when 
compared with other steviol glycosides compositions. Pertinent descriptive information on these 
materials appears below. 

Common Name: Rebaudioside F 
Chemical Name: 1 3-[(2-O-~-D-xylofurananosyl-3-O-~-D-glucopyranosyl-~-D- 

Chemical Formula: C43H68022 
Formula Weight: 936.42 

glucopyranosyl) oxy] kaur-I 6-en-I 8-oic acid, P-D- 
glucopyranosyl ester 

CAS Number: 438045-89-7 

Common Name: Rebaudioside D 
Chemical Name: 1 3-[(2-O-~-D-glucopyranosyl-3-O-~-D-glucopyranosyl-~-D- 

Chemical Formula: C50H80028 
Formula Weight: 1128.48 

glucopyranosyl) oxy] kaur-I 6-en-I 8-oic acid, 2-0-P-D- 
glucopyranosyl-P-D-glucopyranosyl ester 

CAS Number: 63279-1 3-0 

In the most recent Chemical and Technical Assessment (FAO, 2007b), JECFA identified the 
sweetener components. They updated the list of common glycosides and their chemical 
stuctures, which are slightly different from compounds depicted in older publications 
(Nanayakkara et al., 1987; Suttajit et al., 1993). They are shown in Figure 1. 

0 0 0 0 1 4  
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enzymatically to Reb A. Further fractionation led to the isolation and identification of three other 
sweet glycosides respectively named Reb C, D, and E. It was reported that Reb A and D could 
be converted to Reb B by alkaline hydrolysis showing that only the ester functionality differed 
(Brandle et al., 1998). Dulcosides A and B were also described by Kobayashi et al. (1977). 
Dulcoside B was subsequently shown to have the identical structure as Reb C. 

C. Accepted Identity Specifications for Food Grade Steviol Glycosides 

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

In 2007, JECFA recommended that food grade specifications for steviol glycosides consist of a 
minimum of 95% on a dried weight basis of seven specific steviol glycosides (FAO, 2007a, see 
Appendix A-I). The JECFA recommendation included appropriate analytical methods. 
Stevioside and Reb A are the component glycosides of interest for their sweetening property. 
The five other associated glycosides found in preparations of steviol glycosides accepted by the 
JECFA specification for the 95% requirement are Reb C, dulcoside A, rubusoside, steviolbioside, 
and Reb B. These, however, are typically found at substantially lower levels than the stevioside 
or Reb A. JECFA updated the specifications for steviol glycosides in 2008, and they are found in 
Appendix A-2 (FAO, 2008). 

In early 2009, Australia submitted a request to the Codex Committee on Food Additives in which 
it was proposed that the JECFA specifications for Steviol Glycosides would be modified to allow 
inclusion of Rebaudioside D and Rebaudioside F as permitted glycosides contributing to the 
minimum 95% steviol glycoside composition. This proposed modification has been endorsed by 
the Codex Alimentarius Committee in July 2009, and the matter is under active consideration by 
JECFA who will address this topic at their June 2010 meeting. It should be noted that Purecircle 
has made application to JECFA for the comparable expanded specifications on allowable steviol 
glycosides (Appendix A-3). 

D. Manufacturing Processes 

Manufacturing processes for stevia-derived sweeteners have been described in the scientific and 
patent literature as noted below, and PureCircle’s High Purity Steviol Glycosides manufacturing 
process is also discussed. 

1. Scientific & Patent Literature 

Typically, steviol glycosides are obtained by extracting leaves of Stevia rebaudiana Bertoni with 
hot water or alcohols (ethanol or methanol); the obtained extract is a dark particulate 
solution containing all the active principles plus 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, 2002). There are dozens of patents for 

ASS~~IAT~S, LLC 0 0 0 0 1 6  



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 15 

the extraction of steviol glycosides. Kinghorn (2002) has 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. 
Methods using ultrafiltration, metallic ions, supercritical fluid extraction with CO2, and extract 
clarification with zeolite are found within the body of newer patents. 

At the 68'h JECFA meeting in 2007, steviol glycosides were defined as the products obtained 
from the leaves of Stevia rebaudiana Bertoni. As cited by JECFA, the typical manufacture starts 
with extracting leaves with hot water, and the aqueous extract is then 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. Processing to Provide PureCircle's High Purity Steviol Glycosides 

The process used by Purecircle is fairly typical and similar to that yielding other related stevia- 
derived products on the market. The process uses food grade ethanol as an extraction solvent. 
Ethanol specifications are attached as Appendix B-1. Specifications for resins and filters are also 
found in Appendix 8-2. The manufacturing process complies with the international GMP standard 
IS0 21 000. A HACCP certification for the manucturing plant is included as Appendix B-3. 

The raw materials used in the manufacturing process of steviol glycosides preparations are the 
crushed leaves of the perennial shrub Stevia rebaudiana (Bertoni) Bertoni of the family 
Asferaceae (Cornposifae). Ethyl alcohol and ion exchange resins are used in the manufacturing. 
Stevia leaves are extracted with hot water at 5O-6O0C for 1-2 hrs with permanent agitation. 
The separation of filtrate is carried out by gravity flow via dross trap and collected in the holding 
tank. In order to remove the mechanical particles, proteins and some coloring agents the filtrate 
is treated with calcium hydroxide. The resulting suspension is maintained at ambient temperature 
for about 30 min. The separation of precipitate is realized on the plate-and-frame filter press 
using cotton cloth as the filtration material. Desalting of solution is carried out using ion- 
exchange resins of (H') and (OH-) forms by usual technique. The further purification of the 
filtrate is developed by adsorption of sweet glycosides on specific resin packed into the columns. 
The resin is washed with deionized water. Desorption of sweet glycosides from columns is 
realized by aqueous solution of ethyl alcohol. Decoloration is carried out at room temperature by 
treating with activated carbon. The separation of used carbon is realized on the plate-and-frame 
filter press using cotton cloth as the filtration material. The removal of ethanol from glycosides 
purified solution is developed on usual type of evaporator without vacuum. Desalting of solution 
is carried out using ion-exchange resins of (H') and (OH-) forms by usual technique. The refined 
solution is transferred to nanofiltration unit and concentrated. The drying of the concentrate is 
realized in the spray dryer according to the operating instructions. The final product is packaged 
in polyethylene bags and additionally into the carton boxes. 

The manufacturing process is presented as a flow sheet in Figure 2. 
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Figure 2. Flow Diagram of Purecircle Manufacturing Process 
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E. Product Specifications & Supporting Methods 

1. JECFA Specifications 

JECFA finalized food grade specifications at the 68'h JECFA meeting, which were then published 
in FA0 JECFA Monograph 4 (FAO, 2007a) and were subsequently revised (FAO, 2008). 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 7 specific steviol glycosides as specified in Appendix A-I 
and A-2. The steviol glycosides are freely soluble in water and ethanol, and the 1 in 100 
solutions exhibit pH values in the range of 4.5 - 7.0. The product should not have more than 1% 
ash with no more than a 6% loss on drying at 105OC for 2 hours. Residual methanol levels 
should not exceed 200 mg/kg, and ethanol levels should not exceed 5000 mg/kg. Arsenic levels 
should not exceed 1 mg/kg (determined by the atomic absorption hydride technique). Lead levels 
should not exceed 1 mg/kg. The complete JECFA specifications including recommended 
analytical methods are contained in Appendix A-2. 

2. Specifications for Purecircle SG95 Product 

Purecircle has adopted product specifications for SG95 to meet or exceed most current JECFA 
recommendations. The only exception is that it is proposed that a level of c 3% rebaudioside D 
and ~ 2 . 5 %  rebaudioside F are to be included among the glycosides for inclusion within the 95% 
total composition for steviol glycosides purity. The specifications provided by Purecircle for the 
final dried product are given in Table 1 and Appendix C-I Table 1 also includes data from five 
production batches to show that specifcations are met. Certificates of analysis for 5 production 
batches are included as Appendix C-2 to demonstrate that the product routinely meets 
specifications. A full report of the analytical study on these batches for steviol glycoside content 
is included as Appendix C-3. Finally certificates of analyses are provided in Appendix C-4 to 
demonstrate the absence of pesticide residues and other environmental contaminants. 

F. Stability Data for Stevioside & Rebaudioside A 

1. Scientific Literature 

Stevioside is a stable molecule over the pH range 3 - 9 and can be heated at 100°C for 1 hour, 
but rapidly decomposes at pH levels greater than 9 under otherwise comparable conditions 
(Kinghorn, 2002). It is speculated that steviobioside produced from stevioside by alkaline 
hydrolysis would be the major decomposition product obtained at pH 10 (Kinghorn, 2002). 

Chang and Cook (1 983) tested the stability of pure stevioside and Reb A in carbonated 
phosphoric and citric acidified beverages and reported some degradation of both sweetening 
components after 2 months of storage at 37OC; however, there was no significant change at room 
temperature or below following 5 months storage of stevioside and 3 months storage of Reb A. 
They also reported that exposure to 1 week of sunlight did not affect stevioside, but it did result in 
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approximately 20% loss of Reb A. Heating at 6OoC for 6 days resulted in 0 - 6% loss of 
sweeteners. 

As summarized below, extensive stability testing results were compiled for inclusion in both the 
Merisant and Cargill GRAS notifications. 

Detailed stability testing was conducted by Merisant on Reb A as a powder, as a pure sweetener 
in solution, and on both cola-type and citrus carbonated beverages. No degradation was 
detected when the powder was stored at 105°C for 96 hours, and it was concluded that the 
powder was stable when stored for 26 weeks at 40k2"C with relative humidity of 75*5%. When 
considering Merisant's results of the stability investigatiothere was considerable degradation 
noted after 13 hours at 100°C for carbonated beverage solutions and pure sweetener solutions 
(Merisant, 2008). 

Cargill (2008) conducted detailed stability testing on Reb A as a powder under various storage 
conditions and under a range of pH and temperatures. In addition, Cargill assessed Reb 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, lemon-lime, and root beer, yogurt, thermally processed beverages, and white cake. The 
stability testing revealed some degradation products that had not been detected in bulk Reb A. 
However, it was noted that these degradation products were structurally related to the steviol 
glycosides that are extracted from the leaves of Sfevia rebaudiana Berfoni. The degradation 
products all share the same steviol aglycone backbone structure as found in stevioside and Reb 
A, but they differ by virtue of the glucose moities present. 

Cargill (2008; published as Clos et al., 2008) also conducted photostability studies on the dry 
powder and mock beverages to ascertain Reb A behavior under defined conditions of fluorescent 
and near UV light exposure. Reb A was determined to be photostable under the defined 
conditions of analysis. The authors stated that the observation of better stability than in the work 
by Chang and Cook (1983) is due to differences in analytical methods. 

From the stability testing reported, it was concluded that Reb 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, Reb A is more stable in the pH range 4 to 
6 and at temperatures from 5°C to 25°C (Cargill, 2008). 

2. Stability of Purecircle High Purity Steviol Glycosides SG95 Product 

Purecircle is conducting stability studies on SG95 under extreme storage conditions and at 
different pH values from 2.0 to 8.0 to ascertain product shelf life. No significant degradation of 
any glycoside was observed after three weeks. Preliminary reports of results at the three week 
time point are included in Appendices D-I and D-2. 
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Table 1, Specifications for Purecircle High Purity Steviol Glycosides SG95 
Product & Results of Analyses of Five Production Batches 

Pesticides 

Abbreviations: Stv Stevioside; Reb A = Rebaudioside A; Reb B = Rebaudioside B; Reb C Rebaudioside C; Reb D = Rebaudioside D; 
Reb F = Rebaudioside F; Dulc A Dulcoside A; Sbio Steviolbioside; and Rub Rubioside. 
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IV. INTENDED DIETARY USES 

A. Intended Uses 

Purecircle intends to market its High Purity Steviol Glycosides as a table top sweetener and for 
incorporation into various food categories as a general-purpose sweetener, including specific 
food uses as reported in other countries and as depicted in Table 2.6 High Purity Steviol 
Glycosides will function as a non-nutritive sweetener as defined in 21 CFR 170.3(0)(19). The use 
levels will vary by food category, but the levels are self-limiting due to organoleptic factors and 
consumer taste considerations. The amounts of High Purity Steviol Glycosides to be added to 
foods will not exceed the amounts reasonably required to accomplish its intended technical effect 
in foods as required by FDA reg~lat ion.~ 

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

Many estimates of possible consumption of stevia-based sweeteners have been published. Both 
JECFA and FSANZ reviewed estimates of possible consumption of mixed steviol glycosides as 
part of their safety deliberations. In addition, Merisant and Cargill estimated the consumption of 
Reb A in their submissions to FDA. 

Estimated maximum use levels in various foods as evaluated by JECFA are summarized in 
Table 2. 

Table 2. Food Uses of Steviol Glycosides Reported to JECFA 
with Calculated Steviol Equivalents 

”a, i 

FOOD USES 

MAXIMUM USE LEVEL MAXIMUM USE LEVEL 
RE PORTED~  CALCULATED^ 

(mg STEVIOL GLYCOSIDES / (mg STEVIOL EQUIVALENTS / 

Yogurt 500 200 
Sauces 1000 400 

Delicacies 1000 400 
I Bread 160 64 
a From WHO, 2006. b Calculated by Expert Panel by multiplying by ratio of molecular weight of steviol to molecular weight of stevioside. 

6 Purecircle does not intend to incorporate its SG95 into infant formulas or meat and poultry products. 
7 See 21 CFR 182.1(b)(I). 
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FOOD USES I 

Merisant listed expected levels of use for Reb A for various food applications in their GRAS 
Notification. Their consumer estimates were largely based on food consumption survey data 
from 2003-2004 NHANES, a resource that reflects food intake over a two-day time period. 
Statistically weighted values were utilized to provide reliable quantitative findings that are 
representative of food consumption of actual “users” within the US population. The 2-day food 
surveys are known to overestimate actual consumption levels when compared to longer term 
food surveys, such as those based on 14-day surveys. On a per user basis, the mean daily 
consumption of Reb A was calculated to be 2.0 mn/kn bw/dav, and that for the 90th percentile 
consumer was found to be 4.7 ma/kn bw/dav. Specific food uses and use levels are given in 
Table 3. 

REB A (PPM) 

Table 3. Proposed Uses & Levels of Rebaudioside A by Merisant (2008) 

~~~ 

Energy drinks 

Flavored water 

X I  

150 

150 

I Tabletop sweeteners I 30,000’ I 
I Sweetened ready-to-drink teas I 90-450 I 
I Fruit juice drinks I 150-500 I 
I Diet soft drinks I 150-500 I 

I Cereals (oatmeal, cold cereal, cereal bars) I 150 I 
a Reb A content of sachet prior to dilution and not representative of “as consumed.” 

Cargill utilized a different approach in estimating dietary intake figures for Reb A when 
incorporated as a general sweetener in a broad cross-section of processed foods (Cargill, 2008). 
Cargill reasoned that Reb A uses and use levels would be rather comparable to aspartame uses 
in the US with a few minor exceptions. They performed a side-by-side consumption analysis for 
Reb A versus aspartame, using post-market surveillance consumption data and published data 
for consumption of aspartame and other high intensity sweeteners (Renwick, 2008). Their 
findings are considered further in Section 1V.C. 

C. Estimated Daily Intake 

Purecircle intends to incorporate its SG95 products into a broad selection of foods as a general- 
purpose sweetener. The very conservative consumer intake estimates provided by JECFA (as 
shown above in Table 2) were utilized to gauge the potential human exposures of the subject 
steviol glycosides in foods as reported in the US and in other countries. 
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JECFA evaluated information on exposure to steviol glycosides as submitted by Japan and 
China. Additional information was available from a report on Sfevia rebaudiana Bertoni plants 
and leaves that was prepared for the European Commission by the Scientific Committee on 
Food. 

a*, 

ESTIMATE 

JECFA used the GEMS/Food database to prepare international estimates of exposure to steviol 
glycosides (as steviol). JECFA assumed that steviol glycosides would replace all dietary 
sugars, at the lowest reported relative sweetness ratio for steviol glycosides and sucrose which 
is 200:l. 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. 

EXPOSURE (mg/kg BW/DAY) 

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. Table 4 
summarizes the exposures to steviol glycosides (as steviol) as evaluated or derived by the 
Committee. 

Table 4. Summary of Estimates of Exposure to Steviol Glycosides (as Steviol) 

I GEMS/Food (International)' I 1.3 -3.5 (for a 60 kg person) I 
I Japan, Per Capita I 0.04 I 
I Japan, Replacement Estimateb I 3 I 
1 US, Replacement Estimateb I 5 I 

a WHO Global Environment Monitoring System - Food Contamination Monitoring and Assessment Programme. 
b These estimates were prepared in parallel to those for the international estimates; it was assumed that all dietary sugars in diets in 

Japan and the US would be replaced by steviol glycosides on a sweetness equivalent basis, at a ratio of 200:l. 

JECFA concluded that the replacement estimates were highly conservative---that is, 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 .O - 1.5 mg/kg 
bw/day on a steviol basis. 

FSANZ (2008) similarly 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 .O mg/kg bw/day for the mean and 90th percentile consumer, respectively. FSANZ 
examined consumption in other age groups and concluded there was no safety concern in 
children of any age. 

Merisant also calculated a dietary estimate for Reb A of 2.0 mg/kg bw/day for the average 
consumer of the foods listed in Table 3 and 4.7 mg/kg bw/day for a 90th percentile consumer. On 
a steviol equivalent basis, the Merisant estimates would be 0.7 and 1.6 mg/kg bw/day, 
respectively. 

0 0 0 0 2 4  
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In another recent consumption estimate review conducted on behalf of Cargill and included in 
their GRAS notification, the intake of Reb A when used as a complete sugar replacement was 
estimated at 1.3 - 3.4 mg/kg bw/day when calculated as Reb A or 0.4 - 1.1 mg/kg bw/day on a 
steviol basis (Renwick, 2008). 

In concert with the JECFA intake estimates, the anticipated human exposures as projected 
independently and with different approaches by both Merisant and Cargill in compiling their 
GRAS dossiers for Reb A (Merisant, 2008 and Cargill, 2008) tended to converge to yield 
estimated daily intakes (EDls) in the range 0.4 - 1.6 mg/kg bw/day on a steviol basis or 1.3 - 4.7 
mg/kg bw/day on a Reb A basis 

The actual daily intakes of stevioside and Reb A from products such as Purecircle’s SG95 
offerings and from Merisant, Cargill, McNeil Nutritional, Blue California, Sweet Green Fields, and 
Wisdom Natural Brands and possibly other manufacturers’ and suppliers’ products cannot yet be 
determined with accuracy. 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 is uncertain. Furthermore, many competing non-caloric sweeteners are currently 
available to consumers which have been successful in the marketplace, most notably aspartame 
and sucralose. 

In light of the above considerations, the intake estimates presented here are viewed as being 
overestimates of actual consumption. When comparing these ED1 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 more fully in Section VI.B.l. 

D. Other Information on Human Exposure to Stevia 

The predominant use of stevia as a food ingredient presently occurs in Brazil and Japan.’ It is 
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). 

Stevia usage as a dietary supplement is presently permitted in the US, Canada, Australia and 
New Zealand. It has wide use in China and Japan in food and in dietary supplements. 
In the US, stevia is available in packets containing 60 - 90 mg steviol glycoside for home 
supplement uses, such as in beverages or other foods. It is estimated that sales of stevia in the 
US reached $45 million in 2005 (The Food Institute Report, 2006). No estimates are available on 
the daily consumption levels of steviol glycosides consumed in the US via dietary supplements in 
the form of capsules, softgels, tablets, etc. 

8 See Raintree NutritionTropical Plant Database (wwwxain-tree.corn/stevia.htrn). 
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In South America, stevia is commonly used as a treatment for type 2 diabetes (Hawke, 2003). 
However, elevated doses in the range of 1 gram per person per day or more were reported to be 
necessary to achieve this therapeutic effect (Gregersen et al., 2004). 

, ttc 
0 0 0 0 2 6  



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 25 

-% 

V. SAFETY DATA FOR STEVIOL GLYCOSIDES 

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

Because PureCircle's High Purity Steviol Glycosides is a mixed glycoside product composed of 
two major ingredients, stevioside and reb A, the data on each component are relevant to this 
review. The biological, toxicological and clinical data on stevia and steviol glycosides have been 
assessed by a number of reviewers (Carakostas et al., 2008; Geuns, 2003; Huxtable, 2002) and 
most notably through the on-going evaluation by JECFA (WHO, 2000, 2006, 2007, 2008) and a 
review by Food Standards Australia New Zealand (FSANZ, 2008) for use in food. Most of these 
reviews primarily focused on mixtures of steviol glycosides. The early reviews tracked the 
development of better toxicology studies on purer samples of steviol glycosides. These reviews 
followed with keen interest whether effects of concern seen in various toxicology studies, such as 
the decrease in fertility with crude stevia preparations and the mutagenic activity of the principle 
metabolite steviol, would be manifest in comprehensive studies using modern test protocols with 
pure test materials. In addition, JECFA encouraged the further elucidation of clinical effects on 
blood pressure and glucose metabolism in hypertensive and diabetic individuals, respectively, in 
comparison to normal human subjects. By 2006, sufficient favorable data were generated for 
JECFA to yield a temporary AD1 which was finalized at an elevated level in 2008. More details on 
the JECFA reviews are discussed in Section V.A.I. The key toxicology and clinical data on 
steviol glycosides (primarily stevioside), more recently developed data on Reb A, and data on the 
principle metabolite, steviol, as reviewed by JECFA and other reviewers are summarized in 
Sections V.B, V.C and V.D, respectively. 

1. Summary of Interim & Final JECFA Reviews 

In 1999, the 51'' meeting of 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 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. 

Additional data were requested and subsequently provided on the metabolism of steviol 
glycosides. These data clarified 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 Committee came to the conclusion that steviol glycosides are not mutagenic and that steviol 
is mutagenic only in in vitro studies but not in vivo. The Committee also became convinced that 
1) purified steviol glycosides did not impair reproductive performance as did crude preparations of 
stevia and 2) there were sufficient chronic studies in rats with adequate no observed adverse 
effect levels (NOAELs) to support a reasonable temporary acceptable daily intake (ADI) in the k" e 
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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 is taken from the report of the 63rd 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 
v i h  is not expressed in vivo. 

The NOEL for stevioside was 970 mglkg 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 AD1 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 mgkg bwlday, 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 AD1 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. 

At the 68‘h meeting in 2007, JECFA apparently felt that sufficient progress had been made on the 
clinical studies and extended the temporary AD1 until 2008 (WHO, 2007). Furthermore, sufficient 
data had been received to revise and finalize food additive specifications for steviol glycosides 
(FAO, 2007a). The Chemical and Technical Assessment report, written after the 2007 meeting, 
explained the Committee’s thinking which resulted in flexibility in the identity specifications (FAO, 
2007b). 

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 AD1 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. 

0 0 0 0 2 8  
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At the 6gth meeting in 2008, JECFA came to a final evaluation (WHO, 2008) based on their 
satisfaction with the completed clinical studies, and the Committee actually raised the AD1 to 0 - 
4 mg/kg bw/day and removed the “temporary” designation. In the final toxicology monograph 
addendum (WHO, 2009), the summary of the Committee’s key conclusions 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/day was identified. At its sixty-third meeting, the Committee 
set a temporary AD1 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/day (383 mgkg bw/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/day (5-10 mg/kg bw/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/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 AD1 for steviol glycosides 
of 0 4  mg/kg bw expressed as steviol. 

The Committee noted that some estimates of high-percentile dietary exposure to steviol glycosides 
exceeded the ADI, particularly when assuming complete replacement of caloric sweeteners with steviol 
glycosides, but recognized that these estimates were highly conservative and that actual intakes were 
likely to be within the AD1 range. 

a, ’ 

2. Summary of FSANZ Review of Steviol Glycosides 

Food Standards Australia New Zealand (FSANZ) completed a review of the safety of steviol 
glycosides for use as a sweetener in foods in 2008. The risk assessments undertaken by 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). 

In their early reviews, FSANZ expressed the opinion that new data in humans provide a basis for 
revising the uncertainty factors that were used by JECFA to derive the temporary AD1 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. FSANZ anticipated that JECFA would raise the AD1 at the summer meeting in 
2007. At that 2007 meeting, JECFA elected to extend its current temporary AD1 for another year, 
apparently awaiting the completion of the clinical studies. Therefore, FSANZ established an AD1 
of 4 mg/kg bw/day, 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). It is important to 
note that JECFA and FSANZ arrived at the same ADI. 
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B. Safety Data on Stevioside & Stevia Extracts that are Predominantly Stevioside 

This Section summarizes studies on stevioside or stevia extracts that were identified 
compositionally as predominantly stevioside. Related studies on Reb A are discussed in Section 
V.C, Safety Data on Rebaudioside A. 

1. Absorption, Distribution, Metabolism & Excretion (ADME) Studies 

Many studies in rats (Wingard et al., 1980; Nakayama et al., 1986; Koyama et al., 2003a) and 
other animal models, including chickens (Geuns et al., 2003a), hamsters (Hutapea et al., 1999), 
and pigs (Geuns et al., 2003b) indicate that stevioside is not readily absorbed from the GI tract. 

There is evidence from in vitro metabolism studies that bacteria in the colon of rats and humans 
can transform various stevia glycosides into steviol (Gardana et al., 2003). Steviol was shown to 
be more readily transported with in vitro intestinal preparations than various steviosides (Geuns, 
2003, Koyama et al., 2003b). Slow absorption of steviol was indicated by detection in the plasma 
of rats given oral stevioside (Wang et al., 2004). However, Sung (2002) did not detect plasma 
steviol after oral doses of steviosides when administered to rats. In studies with human and rat 
liver extracts, it was demonstrated that steviol can be converted to various glucuronides (Koyama 
et al., 2003b). 

Excretion of metabolites of stevioside after oral doses has been shown in urine and feces in rats 
(Sung, 2002) and hamsters (Hutapea et al., 1999). Oral doses in pigs led to the detection of 
metabolites in feces but not in urine (Geuns et al., 2003b). 

In a study using 10 healthy human subjects, blood, urine and fecal metabolites were measured 
after subjects received 3 doses of 250 mg of purified stevioside (>97%) 3 times a day for 3 days. 
Urine was collected for 24 hours on day 3 and blood and fecal samples were also taken on day 3. 
Free steviol was detected in feces but not in blood or urine. Steviol glucuronide was detected in 
blood, urine and feces. 76% of the total steviol equivalents dosed were recovered in urine and 
feces. Based on these measurements, the authors concluded that there was complete 
conversion of stevioside in the colon to steviol, which was absorbed and rapidly converted to the 
glucuronide (Geuns et al., 2006). 

These studies were recently reviewed by Renwick and Tarka (2008). The reviewers concluded 
that stevioside and Reb A are not absorebed directly and both are converted to steviol by gut 
microbiota in rats and in humans. This hydrolysis occurs more slowly for Reb A than for 
stevioside. Studies have shown that steviol-16, 17 epoxide is not a microbial metabolite. The 
authors concluded that there is a single hydrolysis product and that toxicological studies on 
stevioside are relevant to the safety assessment for Reb A. 

2. Acute Toxicity Studies 

Studies of the toxicity of stevioside (purity, 96%) given as single oral doses to rodents are 
summarized in Table 5. No lethality was seen within 14 days after administration, and no clinical il . 
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signs of toxicity or morphological or histopathological changes were found, indicating that 
stevioside is very non-toxic. 

**,.,t.- 

Table 5. Acute Toxicity of Stevioside (Purity 96%) Given Orally to Rodents 

3. Subchronic Toxicity Studies 

Three published subchronic studies with oral administration of stevioside have been conducted in 
rats. In addition, a reproduction study in hamsters included subchronic phases on the Fo, F, and 
F2 generations. These are summarized in Table 6. 

One of these studies was particularly important because it served as a range-finding study for two 
subsequent chronic studies. A 13-week toxicity study was carried out in Fischer 344 rats given 
doses of 0, 0.31, 0.62, 1.25, 2.5, or 5% in the diet (equivalent to 160, 310, 630, 1300, and 2500 
mg/kg bw/day) to determine the appropriate doses for a two-year study for carcinogenicity. The 
rats were randomly allocated to six groups, each consisting of 10 males and 10 females. None of 
the animals died during the administration period, and there was no difference in body-weight 
gain between the control and treated groups during administration or in food consumption in the 
latter part of the study. The activity of lactic dehydrogenase and the incidence of single-cell 
necrosis in the liver were increased in all groups of treated males. The authors considered these 
effects to be nonspecific, because of the lack of a clear dose-response relationship, the relatively 
low severity, and their limitation to males. Other statistically significant differences in 
hematological and biochemical parameters were also considered to be of minor toxicological 
significance. The authors concluded that a concentration of 5% in the diet was a suitable 
maximum tolerable dose of stevioside for a two-year study in rats (Aze et al., 1991). 

-Q* 

In earlier 3-month rat studies reviewed by Geuns (2003)---the sample purity, doses, strain of rat 
were not reported---a no effect level was determined to be in excess of 2500 mg/kg bw/day and 
7% of the diet, apparently due to lack of effects at the highest dose tested in both studies (Akashi 
and Yokoyama, 1975). 
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I ANIMAL 
MODEL/ I ,GROUP I SIZE 

F344 rat/ 
10 

females 
and 

males in 

Aze et al., 
1991a 

each of 6 
groups 

Hamster1 
Yodzyuad  1 f;;;) 

groups of 
Bunyawong, 20 ( I O  

1991a male, 10 
female 

(strain 
not 

reported) 

Mitsuhashi, 
1976b 

Yokoyama, 

Table 6. Subchronic Studies on Stevioside 

TEST 
MATERIAL/ 
SAMPLE 
PURITY 

Steviosidel 
Not 

reported 

Steviosidel 
90% 

Steviosidel 
Not 

reported 

Steviosidel 
Not 

reported 

DOSES l 
DURATION 

0, 0.31,0.62, 
1.25, 2.5, 5% 

in dieti13 
weeks 

AUTHOR 
ASSIGNED 
NOAEL 

bwlday) 
(msn<g 

Not reported 

0, 0.5, 1.0, 2.5 
glkg bwldayl 

duration 
unclear1 

3 months 

Dietary I 
concentrations Not reported 

up to 7%13 
months I 

RESULTS AND REMARKS 

No effects observed on mortality, body weight or food 
consumption. Clinical chemistry investigation revealed 
increased LDH levels and histopathological investigation 
indicated increased incidence of single-cell liver necrosis in 
all male treated groups, but not in a clear dose-response 
relationship. lnvstigators did not consider these changes to 
be treatment related due to the small magnitude and low 
severity of changes, the lack of a clear dose relationship and 
the limitation to males only. Organ weights, urine chemistry 
and gross necropsy not discussed. Authors concluded that 
5% stevioside in diet is a tolerable dose for a 2 year study. 
Fo, FI and FZ generations in reproductive study were dosed 
for 90 days. Histological examination showed no effect at 
any dose. Weights of organs, blood analysis, urine 
chemistry and gross necropsy not discussed. The F1 and FZ 
hamsters continued to receive stevioside (via drinking water 
for one month, then at same dose as parents). 

No effects noted at all doses tested. Experimental details 
such as body weight, organ weight, blood analysis, urine 
chemistry, gross necropsy and histopathology not discussed. 

Oral doses up 
to 2500 mglkg 
bwl3 months 

No effects noted at all doses tested. Experimental details 
such as body weight, organ weight, blood analysis, urine 
chemistry, gross necropsy and histopathology not discussed. 

2500 

1 I 

a Abstract only. b As reported by Geuns, 2003. 

4. Chronic Toxicity Studies 

There have been three chronic rat studies conducted on stevioside which are summarized in 
Table 7. No treatment-related increase in tumor incidence was seen in any of these studies. In 
the most recent and best-documented study (additional study details were presented to JECFA in 
2006), the apparent no observed adverse effect level (NOAEL) in F344 rats was the dietary level 
of 2.5% (test sample purity 96%, Toyoda et al., 1997). At 5% of the diet, statistically significant 
decreases in body weight, percent survival and kidney weight were seen. The author attributed 
these effects to various factors. The decrease in body weight was attributed to an inhibition of 
glucose utilization. The decrease in survival seemed to have been caused by an unusual late 
onset of large granular lymphocyte leukemia in high dose males. The authors reported that this 
tumor is rather common in F344 rats and that the overall incidence in male rats was actually 
within the historical control range experienced in the particular laboratory. The authors attributed ** 
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the decrease in kidney weight as probably due to a decrease in chronic inflammation found in the 
histopathological examination relative to control animals. 

-ii,* * 

Table 7. Chronic Toxicity Studies on Stevioside 

STUDY 

Toyoda et 
al., 1997 

Xili et al., 
1992a 

Yamada 
et al., 
1985 

a Only 

ANIMAL 
MODEL/ 
GROUP 

SIZE 

F344 ratl 
50 per 
sex per 
group 

Wistar 
ratl 

45 per 
sex per 
group 

F344 rat1 
70 per 
sex per 
group, 
30 per 
sex per 
group in 
lowdose 

- 
stract avai 

TEST 
MATERIAL/ 
SAMPLE 
PURITY 

95.6% 
Stevioside 

85% 
Stevioside 

95.2% 
Steviol 

glycosides 

stevioside; 
16% Reb A) 

(75% 

DOSES I 
DURATION 

A d  libitum 
0,2.5, 5% of 

dietl-24 
months (104 

weeks) 

0, 0.2, 0.6, 
1.2 %of 
diet124 
months 

0.1, 0.3, 1% 
of diet122 
months for 
males, 24 
months for 
females 

AUTHOR 
ASSIGNED 
NOAEL 

bwlda y) 
(mglkg 

Author did not 
assign a 
NOAEL. 

(Mid-dose 
calculates to 
970 in males; 
JECFA, 2006) 

794 
(high dose) 

550 
(high dose) 

RESULTS AND REMARKS 

A significant decrease in survival rates in males receiving 
5%. General condition, body weight, food intake, mortality, 
hematological, histopathological and organ weights were 
observed. Body weight gains dose-dependently decreased in 
both sexes. Kidney weights were significantly lower in 5% 
males and ovary, kidney and brain weights were significantly 
increased in 5% females. Tumors and non-neoplastic 
lesions found in all groups, and were not correlated to 
treatment. Conclusion was that stevioside is not 
carcinogenic under these experimental conditions. 
After 6,12 and 24 months five rats from each group were 
sacrificed for analysis. No effects observed on growth, food 
utilization, general appearance, mortality or lifespan. No 
changes in hematological, urinary or clinical biochemical 
values. Histopathological analysis showed that the neoplastic 
and non-neoplastic lesions were unrelated to the level of 
stevioside in the diet. 
At 6 and 12 months, 10 males and 10 females were 
sacrificed for analysis. General behavior, growth and 
mortality were same among groups throughout the 
experiment. At 6 months, proteinurea was significantly 
increased in females, and blood glucose was increased in 
both sexes, although urinary glucose not detected. Weights 
of liver, kidney, heart, prostate and testes were increased in 
males at 6 months, and weight of ovaries was decreased in 
females in dose-dependent manner. Histopathological 
examination showed differences in various organs at 6 
months that were unrelated to stevioside dose. These 
differences were not found at 12 months. Authors concluded 
that there were no significant changes after 2 years. 

5. Reproductive & Developmental Toxicity Studies 

S. rebaudiana has been used by Indians in Paraguay as an oral contraceptive (Planas and Kuc, 
1968; Schvartzman et at., 1977). Crude stevia leaf extract has been shown to inhibit fertility in 
rats (Planas and Kuc, 1968). Several reproductive toxicity studies have been conducted with 
orally administered purified stevioside as tabulated in Table 8, No effect on fertility or reproductive 
parameters was seen in a three-generation study in hamsters at doses up to 2500 mg/kg/day 
(Yodyingyuad and Bunyawong, 1991). There was an absence of statistically significant effects at 
doses up to 3% (equivalent to 3000 mg/kg bw/day; sample purity 96%; Mori et ai., 1981). Similar 
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results were observed in an additional rat study that was reviewed by Geuns (2003) where limited 
information is available in English (Usami et al., 1995). More recently, no effect on pregnancy or 
developmental parameters were observed in Swiss albino mice with stevioside or aqueous stevia 
extract at doses up to 800 mg/kg bw/day in female mice (Kumar and Oommen, 2008). Further 
details on these studies to the extent available are given in Table 8. 

%4*' 

6. Mutagenicity & Genotoxicity Studies 

Mutagenicity and genotoxicity studies on stevia and stevioside are summarized in Table 9. All 
studies were negative with the exception of a comet assay done in rats (Nunes et al., 2007a). 
The methodology used in this study and the resulting conclusions have been questioned (Geuns, 
2007; Nunes et al., 2007b and 2007c; Williams, 2007; and Brusick, 2008). 

7. Clinical Studies & Other Reports in Humans 

Several pharmacological and biochemical effects have been reported for crude extracts of stevia 
leaves and purified steviol glycosides. These include effects on glucose uptake, insulin secretion, 
and blood pressure (Geuns, 2003a). Stevioside is used in South America as a treatment for Type 
II diabetes. These were key concerns for JECFA. The available clinical studies were 
summarized in 2006, and further studies were recommended (WHO, 2006). Several studies 
were subsequently conducted, and JECFA reviewed these studies in 2009 (WHO, 2009). 
JECFAs summaries of the key studies are included below. 

a. Studies Summarized in 2006 
%* 

Aqueous extracts of 5 g of S. rebaudiana leaves were administered to 16 volunteers at 6 hour 
intervals for three days, and glucose tolerance tests were performed before and after 
administration. Another six volunteers were given an aqueous solution of arabinose in order to 
eliminate possible effects of stress. The extract increased glucose tolerance and significantly 
decreased plasma glucose concentrations during the test and after overnight fasting in all 
volunteers (Curi et al., 1986). 

In a multi-center randomized, double-blind, placebo-controlled trial of hypertensive Chinese men 
and women (aged 28-75 years), 60 patients were given capsules containing 250 mg of stevioside 
(purity not stated) three times per day, corresponding to a total intake of 750 mg of stevioside per 
day (equivalent to 11 mg/kg bw/day as calculated by FSANZ, 2008) and followed up at monthly 
intervals for one year. Forty-six patients were given a placebo. After 3 months, systolic and 
diastolic blood pressure in men and women receiving stevioside decreased significantly, and the 
effect persisted over the year. Blood biochemistry parameters, including lipids and glucose, 
showed no significant changes. Three patients receiving stevioside and one receiving the 
placebo withdrew from the study as a result of side effects (nausea, abdominal fullness, 
dizziness). In addition, four patients receiving stevioside experienced abdominal fullness, muscle 
tenderness, nausea and asthenia within the first week of treatment. These effects subsequently 
resolved, and the patients remained in the study (Chan et al., 2000). 
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Table 8. Reproductive Toxicity Studies on Steviol Glycosides 

TEST 
SAMPLE 
PURITY 

STEVIOSIDE 
(UNLESS 

OTHERWISE 
NOTED) 

Not 
reported 

AUTHOR 
ASSIGNED 
NOAEL 

bwlday) 
(mglkg 

ANIMAL 
MODEL/ 
GROUP 

SIZE 

DOSES I 
DURATION STUDY RESULTS AND REMARKS 

500 and 
800 

mglkg 
bwll5 
days 

Stevioside and stevia extract (purity and composition not reported) 
did not have any effect on reproductive parameters in mice when 
administered to female mice before or during pregnancy. No 
changes seen in number of implantations or uterine resorptions. No 
gross anatomical or histopathologic effects seen in 16-day embryos. 

Swiss 
albino 
mice1 4 

groups of 
5 

females 

Wistar 
Ratl4 

groups of 
25 or 26 
pregnant 

rats 

Kumar and 
Oommen, 

2008 
800 

0,250, 
500,1000 

bwll0 
days 

mglkg 

Pregnant rats given doses of stevioside by gavage once a day on 
days 6-15 of gestation and were sacrificed on day 20 of gestation. 
Fetuses were examined for malformations in addition to maternal and 
fetal body weight, number of live fetuses, sex distribution, and 
numbers of resorptions or dead fetuses. No treatment-related effects 
observed. Authors concluded that orally administered stevioside is 
not teratogenic in rats. 

Males from each group were mated to females from respective dose 
group. Each female was allowed to bear 3 litters during the course of 
experiment. Stevioside had no effect on pregnancies of females at 
any dose. The FI and FZ hamsters continued to receive stevioside 
(via drinking water for one month, then at same dose as parents); 
showed normal growth and fertility. Histological examination showed 
no effect on reproductive organs at any dose. 

Prepubertal rats (25-30 days old) tested for glycemia; serum 
concentrations of thyroxine; tri-iodothyroxine; available binding sites 
in thyroid hormone-binding proteins; binding of 3H-methyltrienolone (a 
specific ligand of androgen receptors) to prostate cytosol; zinc 
content of prostate, testis, submandibular salivary gland, and 
pancreas; water content of testes and prostate; body-weight gain; 
and final weights of testes, prostate, seminal vesicle, submandibular 
salivary gland, and adrenal. Only difference due to treatment was 
seminal vesicle weight, which fell to 60% compared to control. 
Males given stevioside dose in diet for 60 days before and during 
mating with females who received same diet (as mated male) 14 
days before mating and 7 days during gestation. No effect due to 
treatment on fertility or mating performance, and no effect of fetal 
development. Rats of each sex had slightly decreased body weight 
gain at highest dose with non-significant increase in number of dead 
and resorbed fetuses at highest dose. 
Extract given orally to adult female rats for 12 days, who were mated 
with untreated males during the last 6 days. Fertility reduced to 21% 
of fertility in control rats and remained reduced in a 50-60 day 
recovery. Histological examination, weights of organs, blood 

Usami et al., 
1995a 95.6%b 1000 

Hamster1 
10 male, 

10 
female 

Per 
group 

(40 total) 

0, 500, 
1000, 
2500 
mglkg 

bwldayl 
duration 
unclear1 
3 months 

0 or 
0.67 g 
dried 

leaves 
Iml, 2 ml 
twice per 
day1 60 
days 

Yodyingyuad 
and 

Bunyawong, 
1991 

90% 2500 

Not 
reported 
(Dried 
Stevia 

Leaves) 

Ratlnum- 
ber not 

reported 

Okeira-Filho 
et al., 1989a Not reported 

Ratll 1 
male, 11 
female 

Per 
group 

(44 total) 

0, 0.15, 
0.75 or 3 

% of 
feed160 

days 

0 or 5% 
Crude 
stevia 
extract 

I1 8 days 

Mori et al., 
1981 96% 2000 

Ratll4 
Per 

group 
(28 total) 

Not 
reported 
(Crude 
stevia 

extract) 

Planas and 
Kuc, 1968~ Not reported 

a Only abstract available. b As reported by European Commision, 1999b. 
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Table 9. Mutagenicity & Genotoxicity Studies on Stevia Extracts & Stevioside 

Reverse mutation TAIOO, TA102, T A W ,  Stevioside 83 5 mglplatea Negative Matsui et al. (1996) 
S. yphimurium TA97, TA98, 

TA1535, TA1537 mglplateb 

Reverse mutation I S. typhimuriumTA98, TAIOO - .  

Forward mutation S. typhimurium TM677 
Forward mutation S .typhimurium TM677 
Forward mutation S. typhimurium TM677 

Mouse lymphoma L5178Y Gene mutation cells, TK- lopus 
Gene mutation 1 S. tvDhimuriurn 
(umu) TAi535lpSK1002 
Gene mutation B. subtihsH17 rect, M45 rec- 
Chromosomal Chinese hamster lung 
aberration fibroblasts 

Chromosomal I Human lymphocytes aberration 
Chromosomal I Chinese hamster lung 

DNA damage 
(comet assay) spleen 

Wistar rats; liver, brain and 

DNA damage 
(comet assay) colon, liver 

Male BDFI mouse stomach, 

Male ddY mouse stomach, 
colon, liver, kidney, bladder, 
lung, brain, bone marrow 

DNA damage 
(comet assay) 

Micronucleus 
formation regenerating liver 
Mutation 

ddY mouse bone marrow and 

D. melanqgaster Muller 5 strain 

Stevioside 
Stevioside 
Stevioside 
Stevioside 

Stevioside 

Stevioside 

Stevioside 

Stevioside 

Stevioside 

Stevioside 

Stevioside 

Stevia 
extract 

Stevia 

Stevioside 

Stevioside 

99 
83 
NS 
NS 

NS 

83 

83 

83 

NS 

85 

88.62 

Stevioside, 
52; Reb 
A, 22 

NS 

NS 

NS 

50 mglplate I Negativec I Suttajit et al. (1993) 
I I 

5 mglmL 

12 malmL 

10 mglmL I Negative I Suttajit et al. (1993) 

12 mglmL I Negativea I lshidate et al. (1984) 

4 mglL 
(estimated to be all tissues 

I Positive in I 

drinking water notably in 
for 45 days liver 

250 - 2000 
mglkg bw 

Sekihashi et al. 

2000 mglkg bw Negativee Sasaki et al. (2002) l l  
Negative Oh et al. (1999) 62.5 - 250 

mglkg bw 
2% in feed Negative Kerr et at. (1983) 

NS Not specified. a Without metabolic activation. As calculated by Williams, 2007 
monograph). d inadequate detail available. e Sacrificed at 3 hours and 24 hours. 

With and without metabolic activation (source not specified in original 

A follow-up multi-center randomized, double-blind, placebo-controlled trial was conducted in 
hypertensive Chinese men and women (aged 20-75 years). Eighty-five patients were given 
capsules containing 500 mg of stevioside (purity not stated) three times per day, corresponding to 
a total intake of 1500 mg of stevioside per day (equivalent to 21 mg/kg bwlday, as calculated by 
FSANZ, 2008). Eighty-nine patients were given a placebo. Three patients in each group 
withdrew during the course of the study. There were no significant changes in body mass index 
or blood biochemistry parameters throughout the study. In the group receiving stevioside, mean 
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systolic and diastolic blood pressures were significantly decreased compared with the baseline, 
commencing from about 1 week after the start of treatment. After 2 years, 6 out of 52 patients 
(1 1.5%) in the group receiving stevioside had left ventricular hypertrophy compared with 17 of 50 
patients (34%) in the group receiving the placebo (p 0.001). Eight patients in each group 
reported minor side effects (nausea, dizziness and asthenia), which led two patients in each 
group to withdraw from the study. Four patients in the group receiving stevioside experienced 
abdominal fullness, muscle tenderness, nausea and asthenia within the first week of treatment. 
These effects subsequently resolved and the patients remained in the study (Hsieh et al., 2003). 

In a paired cross-over study, 12 patients with Type II diabetes were given either 1 g of stevioside 
(stevioside, 91%; other stevia glycosides, 9%) or 1 g of maize starch (control group), which was 
taken with a standard carbohydrate-rich test meal. Blood samples were drawn at 30 minutes 
before and for 240 minutes after ingestion of the test meal. Stevioside reduced postprandial 
blood glucose concentrations by an average of 18% and increased the insulinogenic index by an 
average of 40%, indicating beneficial effects on glucose metabolism. Insulin secretion was not 
significantly increased. No hypoglycemic or adverse effects were reported by the patients or 
observed by the investigators. Systolic and diastolic blood pressure was not altered by stevioside 
administration (Gregersen et al., 2004). 

Forty-eight hyperlipidemic volunteers were recruited to a randomized, double-blind trial designed 
to investigate the hypolipidemic and hepatotoxic potential of steviol glycoside extract. The extract 
used in this study was a product containing stevioside (73 f 2%), rebaudioside A (24 f 2%) and 
other plant polysaccharides (3%). The subjects were given two capsules, each containing 50 mg 
of steviol glycoside extract or placebo, twice daily (i.e., 200 mg/day, equivalent to 3.3 mg/kg 
bw/day assuming an average body weight of 60 kg), for 3 months. One volunteer receiving 
placebo and three volunteers receiving steviol glycoside failed to complete the study for personal 
reasons, not related to adverse reactions. At the end of the study, both groups showed 
decreased serum concentrations of total cholesterol and of low-density lipoproteins. Analyses of 
serum concentrations of triglycerides, liver-derived enzymes and glucose indicated no adverse 
effects. The authors questioned the subjects' compliance with the dosing regime, in view of the 
similarity of effect between treatment and placebo (Anonymous, 2004a). In a follow-up study, 12 
patients were given steviol glycosides extract in incremental doses of 3.25, 7.5 and 15 mg/kg 
bw/day for 30 days per dose. Preliminary results indicated no adverse responses in blood and 
urine biochemical parameters (Anonymous, 2004b). 

!%* I 

b. Studies Summarized in 2009 

Four male and five female healthy volunteers (aged 21-29 years) were provided with capsules 
containing 250 mg stevioside (97% purity) to be taken 3 times per day for 3 days. Doses, 
expressed as steviol, were 288 mg/day or 4.4 mg/kg bw/day for females and 3.9 mg/kg bw/day 
for males. Twenty-four hour urine samples were taken before dosing on day 1 and after dosing 
on day 3. Fasting blood samples were taken before dosing on day 1 , and six samples were taken 
at different time points on day 3 after dosing. Fasting blood pressure measurements were taken 
before the first capsule and at six different time intervals after the first dose. Urine was analysed 
for creatinine, sodium, potassium, calcium, and urea. Blood was analysed for plasma glucose, 
plasma insulin, alkaline phosphatase, ALT, GPT, creatine kinase, and lactate dehydrogenase. 
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The clinical analyses of blood, blood pressure, and urine showed no differences between 
samples taken before or after dosing. This study was approved by the local ethics committee 
(Temme et al., 2004). 

In a study unpublished at the time of the sixty-eighth meeting, 250 mg of a product containing 
91.7% total steviol glycosides, including 64.5% stevioside and 18.9% rebaudioside A, was 
administered to groups of type 1 (n = 8) and type 2 diabetics (n = 15) and non-diabetics (n = 15) 3 
times daily for 3 months in a double-blind, placebo-controlled trial. Control groups with the same 
number of subjects received a placebo. After 3 months, there were no significant changes in 
systolic or diastolic blood pressure, glycated haemoglobin (HbA1 c), blood lipids, or renal or 
hepatic function. No side effects were reported. This study was approved by the local ethics 
committee and met the requirements of the Declaration of Helsinki (Barriocanal et al., 2006, 
2008). The Committee previously noted that this product did not meet the proposed specification 
of “not less than 95% steviol glycosides” and that the study was conducted in a small number of 
subjects. 

A study of antihypertensive effects was conducted in previously untreated mild hypertensive 
patients with crude stevioside obtained from the leaves of S. rebaudiana. Patients with essential 
hypertension were subjected to a placebo phase for 4 weeks and then received either capsules 
containing placebo for 24 weeks or crude stevioside at consecutive doses of 3.75 mg/kg bw/day 
(7 weeks), 7.5 mg/kg bw/day (1 1 weeks) and 15 mg/kg bw/day (6 weeks). Comparison 
of patients receiving stevioside with those on placebo showed neither antihypertensive 
nor adverse effects of stevioside. This study was approved by the local ethics committee 
and met the requirements of the Declaration of Helsinki (Ferri et al., 2006). The product in this 
study also did not meet the proposed specification. According to a study available in abstract 
form only, a randomized placebo-controlled double-blind study was conducted in subjects with 
type 2 diabetes. Fifty-five subjects received 500 mg stevioside (purity unspecified) or placebo 
(maize starch) 3 times daily for 3 months. Compared with the placebo, stevioside did not reduce 
the incremental area under the glucose response curve and maintained the insulin response and 
HbAl c and fasting blood glucose levels. HbAl c is an indicator of mean glucose levels and is 
used in identifying effects on the control of diabetes. No differences in lipids or blood pressure 
were observed. It is not clear whether this study was approved by the local ethics committee or 
met the requirements of the Declaration of Helsinki (Jeppesen et al., 2006). 

A placebo-controlled double-blind trial was carried out in 49 hyperlipidemic patients (aged 20-70 
years, number of males and females not supplied) not undergoing treatment. The study was 
approved by the local ethics committee and complied with the principles of the Declaration of 
Helsinki. Individuals were divided into two groups, with 24 subjects receiving placebo capsules 
and 25 receiving capsules containing a dose of 50 mg steviol glycosides (70% stevioside, 20% 
Rebaudioside A), equivalent to 1.04 mg steviol/kg bw/day, using the mean body weight of the 
treatment group, 72.7 kg. Two capsules were taken before lunch and two before dinner each day 
for 90 days. Six subjects withdrew from the study, four in the placebo group and two in the test 
group. Self-reported adverse reactions were recorded, and fasting blood samples were taken at 
the end of the study and analyzed for ALT, aspartate aminotransferase (AST), gamma- 
glutamyltransferase (GGT), total cholesterol, high-density lipoprotein (HDL), low-density 
lipoprotein (LDL), very low density lipoprotein (VLDL), and triglycerides. No effects of treatment 
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on ALT, AST, or GGT were found. Decreases in the total cholesterol and LDL were observed in 
both the stevioside group and the placebo group, which were not treatment related. No adverse 
effects were observed (Cavalcante da Silva et al., 2006). The Committee noted at its sixty-eighth 
meeting that the product used in this study did not meet the proposed specification. 

C. Safety Data on Rebaudioside A 

Only limited studies were available on Reb A during the JECFA reviews. Several toxicology 
studies have been recently reported on purified Reb A (published in Food and Chemical 
Toxicology, Supplement 1 , July 2008), although it is uncertain whether or not these studies were 
reviewed as pre-publication manuscripts by JECFA during its 2008 deliberations. These studies 
include additional mutagenicity data, comparative pharmacokinetic studies with stevioside in rats 
and humans, several subchronic studies in rats and one in dogs, and additional reproductive and 
developmental toxicity studies in rats as well as additional clinical studies. 

1. Absorption, Distribution, Metabolism & Excretion (ADME) Studies 

Three recently completed studies have shed light on the absorption and fate of Reb A in rats and 
humans. 

The toxicokinetics and metabolism of Reb A, stevioside, and steviol were examined in rats for 
comparative purposes to determine whether toxicological studies conducted previously with 
stevioside would be applicable to the structurally-related glycoside, Reb A (Roberts and Renwick, 
2008). Single, oral doses of the radiolabelled compounds were extensively and rapidly absorbed, 
with plasma concentration-time profiles following similar patterns for stevioside and Reb A. 
Elimination of radioactivity from plasma was essentially complete within 72 hours. 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. Reb 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 and the 
radioactivity in the feces was identified primarily as steviol. The predominant radioactive 
compound detected in the bile was steviol glucuronide(s), indicating de-conjugation in the lower 
intestine. The authors concluded that the overall data on toxicokinetics and metabolism indicate 
that Reb A and stevioside are handled in an almost identical manner in the rat after oral dosing. 

"-- 

This randomized, double-blind, cross-over study assessed the comparative pharmacokinetics of 
steviol and steviol glucuronide following single oral doses of Reb A and stevioside in healthy adult 
male subjects (Wheeler et al., 2008). Steviol glucuronide appeared in the plasma of all subjects 
after administration of Reb A or stevioside, with median Tmax (time to maximum concentration) 
values of 12.0 and 8.00 hours post-dose, respectively. The t112 values for elimination of steviol 
glucuronide were approximately 14 hours when either compound was given. Administration of 
Reb A resulted in a significantly (approximately 22%) lower steviol glucuronide geometric mean 
Cmax (concentration maximum) value (1472 ng/ml) than administration of stevioside (1 886 
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ng/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 Reb A and stevioside doses, respectively. 
No steviol glucuronide was detected in feces. Pharmacokinetic analysis indicated that both 

b 

Reb 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 (Reb 
A: 0.04%; stevioside: 0.02%). The authors concluded that Reb 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. 

Another pharmacokinetic investigation was done as a toxicokinetic (TK) phase of a dietary study 
to determine the potential toxicity of Reb A in rats at levels up to 2000 mg/kg bw/day (Sloter, 
2008). Reb A and total steviol were detected in peripheral blood of rats during daily 
administration of 2000 mg/kg bw/day of Reb A at extremely low levels, with mean plasma 
concentrations of approximately 0.6 and 12 pg/mL, respectively. Estimates of absorbed dose for 
Reb 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 Reb A and measured hydrolysis products expressed as Total Reb A 
Equivalents compared to daily administered dose resulted in an estimate of percentage of dose 
recovered = 84%. 

2. Subchronic Toxicity Studies 
"%%*. 

Two repeated-dose studies were conducted by the oral route in Wistar rats (Curry and Roberts, 
2008). In a 4-week study, Reb A (97% purity) was administered at dietary concentrations of 0, 
25,000, 50,000, 75,000 and 100,000 ppm. The NOAEL, including an evaluation of testes 
histopathology, was determined to be 100,000 ppm. In the 13-week study, Wistar rats were 
administered Reb A at dietary concentrations of 0, 12,500, 25,000 and 50,000 ppm. Reductions 
in body weight gain attributable to initial taste aversion and lower caloric density of the diet were 
observed in high-dose male and female groups. Inconsistent reductions in serum bile acids and 
cholesterol were attributed to physiological changes in bile acid metabolism due to excretion of 
high levels of Reb A via the liver. All other hepatic function test results and liver histopathology 
were within normal limits. Significant changes in other clinical pathology results, organ weights 
and functional observational battery test results were not observed. Macroscopic and 
microscopic examinations of all organs, including testes and kidneys, 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 4,161 and 4,645 mg/kg bw/day in male and female rats, 
respectively. 

Reb A (99.5% purity) was administered in the diet at target exposure levels of 500, 1000, and 
2000 mg/kg bw/day to Sprague-Dawley rats for 90 days (Nikiforov and Eaton, 2008). There were 
no treatment-related effects on the general condition and behavior of the animals as determined 
by clinical observations, functional observational battery, and locomotor activity assessments. 
Evaluation of clinical pathology parameters revealed no toxicologically relevant, treatment-related 
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effects on hematology, serum chemistry, or urinalysis. Macroscopic and microscopic findings 
revealed no treatment-related effects on any organ evaluated. Lower mean body weight gains 
were noted in males in the 2000 mg/kg bw/day group throughout the study, which was considered 
by the authors to be test article related; however, given the small magnitude of the difference as 
compared to controls, this effect was not considered to be adverse. 

A 90-day dietary toxicity study was conducted in Crl:CD(SD) rats with Reb A (99.5% purity) doses 
of 500, 1000 and 2000 mg/kg bw/day (Eapen, 2007). Each group consisted of 20/animals/sex. 
There were no treatment-related effects on clinical observations, food consumption, and 
functional observational or locomotor activity parameters. 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. The body weight in males was 
9.1% lower than the control group at the end of the dosing period (study week 13). The 
investigators did not consider this result to be adverse due to the small magnitude of difference 
from the control group value, and they suggested that the reduction was most likely due to the 
large proportion of the diet represented by the test material. The assigned NOAEL was 12000 
m g/kg bw/d a y . 

A 6-month dietary toxicity study in Beagle dogs was conducted to evaluate the potential toxic 
effects of Reb A (97.5% purity) at dosage levels of 0, 500, 1000 or 2000 mg/kg bw/day (Eapen, 
2008). All groups consisted of 4 males and 4 females. During the course of the study, there 
were no unscheduled deaths. No treatment-related clinical observations were noted. Home 
cage, open field observations and functional observations and measurements were unaffected by 
the administration of Reb A. There were no differences in hematology findings, serum chemistry 
findings, or urinalysis findings between groups. In addition, no treatment related gross necropsy 
observations, alterations in final body weight, alterations in organ weights, or histological changes 
were noted. Based on the results of this study, the authors concluded that no systemic toxicity of 
Reb A was observed at dosage levels up to 2000 mg/kg bw/day and the assigned NOAEL was 
22000 mg/kg bw/day. 

3. Reproductive & Developmental Toxicity Studies 

Reb A (97% purity) was administered via the diet to male and female Han Wistar rats at 0, 7,500, 
12,500, and 25,000 ppm for two generations (Curry et al., 2008). Reb A treatment was not 
associated with any signs of clinical toxicity or adverse effects on body weight, body weight gain, 
or food consumption. No treatment-related effects of Reb A were observed in either the FO or F1 
generations on reproductive performance parameters including mating performance, fertility, 
gestation lengths, estrous cycles, or sperm motility, concentration, or morphology. The survival 
and general condition of the F1 and Fp offspring, their pre-weaning reflex development, overall 
body weight gains, and the timing of sexual maturation, were not adversely affected by Reb 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 bw/day. 

In an unpublished two-generation dietary reproduction study, four groups of male and female 
Crl:CD(SD) rats (30/sex/group) were offered either basal diet or the test article, Reb A (purity 
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95.7%), continuously in the diet for at least 70 consecutive days prior to mating (Sloter, 2008). 
Reb A doses were 0, 500, 1000 and 2000 mg/kg bw/day for the Fo and F1 generations. FO 
animals were approximately 7 weeks of age at the initiation of test diet exposure. The test diet 
was offered to the offspring selected to become the F1 generation following weaning beginning on 
postnatal day 21. The Fo and F1 males continued to receive Reb A throughout mating and 
continuing through the day of euthanasia. The FO and F1 females continued to receive Reb A 
throughout mating, gestation and lactation, until day of euthanasia. The authors concluded that 
there were no effects on reproduction in males or females (estrus cycles, mating, fertility, 
conception or copulation indices, number of days between pairing and coitus, gestation length, 
and spermatogenic endpoints). A dose level 1 2000 mg/kg bw/day (highest dose administered) 
was assigned to be the NOAEL for parental systemic and reproductive toxicity. 

4. Mutagenicity & Genotoxicity Studies 

The mutagenicity and genotoxicity data on Reb A have greatly increased recently. 

Reb A was evaluated for genotoxicity with a set of in vitro and in vivo assays covering mutation, 
chromosome damage and DNA strand breakage with consistent and uniformly negative results 
(Pezzuto et all 1985; Nakajima, 2000a; Nakajima, 2000b; Sekihashi et al., 2002) as reviewed by 
Brusick (2008). An unpublished chromosome aberration assay of Reb A in cultured mammalian 
cells was submitted for JECFA review (Nakajima, 2000a). The JECFA review of this study 
indicated that no increases in chromosome aberrations were found. 

More recently, in their GRAS Notification, Merisant submitted three unpublished studies on Reb 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). All three 
studies indicated lack of mutagenic or genotoxic activity. In addition, there is another set of 
published studies that indicate lack of mutagenicity in vitro in Salmonella, E. coli, and mouse 
lymphoma cells, lack of in vitro clastogenic effects in Chinese hamster V79 cells, the absence of 
in vivo effects in a mouse micronucleus assay, and a rat study for unscheduled DNA synthesis 
(Williams and Burdock, 2009). 

Table 10 summarizes these results. 

0 0 0 0 4 2  
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Bacterial 

Table 10. Mutagenicity & Genotoxicity Studies on Rebaudioside A 

5 Salmonella strains with and 
without exogenous metabolic 
activation system 

I 

Bacterial 

TEST SYSTEM I 

5 Salmonella strains and 1 E coli 
strain with and without exogenous 
metabolic activation system 

No mutagenic 
or clastogenic 

response 
Clarke (2006) Mouse 

Lymphoma 

No mutagenic 
or clastogenic 

response 

Mouse 
Lymphoma 

Williams and 
Burdock 
(2009) 

L5178YlTKtl- mouse lymphoma 
mutagenesis assay in the 
absence and presence of 
exogenous metabolic activation 
system 
L5178YlTKtl- mouse tymphoma 

mutagenesis assay in the 
absence and presence of 
exogenous metabolic activation 
system 

Micronucleus 
formation 

Chromosom 
e Aberration Chinese Hamster V79 cells 

BDFl mouse bone marrow 

Micronucleus study consisted of 
7 groups, each containing 5 male Mouse 

Micronucleus 

Mouse 
Micronucleus 

Reb A 

Reb A 

Unscheduled 
DNA In vivo rat 
Synthesis 

NS 

NS 10 mglplate 

bw per day for 2 
days 

DNA 
damage 
(comet 
assay) 

Male BDFl mouse stomach, 
colon, liver 

I 

Chromosom I CHUIU Chinese hamster lung 
al aberration I fibroblasts 

I 

I S. ~phimurium TM677 mutation ..... 

NS = Not specified. a Sacrificed at 3 hours and 24 hours. 
CSacrificed at 30 hours after 2nd administration. 

I I 
PURITY CONCENTRATION I I (%) I DOSE 

I I 

I 1.5, 5.0, 15, 50, 
150,500,1500 

Reb A I 99'5 I and5000pgper 
plate 

I I 

Reb A I I Up to 5000 pg per 
plate 

I I Cloning conc. of 
500,1~00,2000, 

RebA I 99S I 3000,4000and I I 50001glmL 

Reb A 

I 
Up to 5000 pglmL 

500,1000 and 

RebA 1 I Up to 7;; mglkg 

Reb A 

I I 

I stevio- I 
Stevia 1 til; 1 250-2000mglkg 

extract RebA, bw 

RESULT REFERENCE 

(2006) 

No mutagenic Williams Burdock and 

response 1 (2009) 

I 

Nakajima I (2000b) Negativec 
I 

Pezzuto et al. Negativeb I (1985) 

d in original monograph). 

0 0 0 8 4 3  



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 42 

5. Clinical Studies 

A randomized, double-blind trial evaluated the hemodynamic effects of four weeks' consumption 
of 1000 mg/day Reb A (97% purity) versus placebo in 100 individuals with normal and low-normal 
systolic blood pressure (SBP) and diastolic blood pressure (DBP) (Maki et al., 2008a). Subjects 
were predominantly female (76%, Reb A and 82%, placebo) with a mean age of -41 (range 18 to 
73) years. At baseline, mean resting, seated SBP/DBP was 11 0.0/70.3 mm Hg and 110.7/71.2 
mm Hg for the Reb A and placebo groups, respectively. Compared with placebo, Reb A did not 
significantly alter resting, seated SBP, DBP, mean arterial pressure (MAP), heart rate (HR) or 24- 
hour ambulatory blood pressure responses. The authors concluded that these results indicated 
that consumption of as much as 1000 mg/day of Reb A produced no clinically important changes 
in blood pressure in healthy adults with normal and low-normal blood pressure. 

Another randomized, double-blind, placebo-controlled clinical trial (conducted at six research 
sites in the US) evaluated the effects of 16 weeks of consumption of 1000 mg Reb A (97% purity, 
n=60) compared to placebo (n = 62) in men and women (33-75 years of age) with type 2 diabetes 
mellitus (Maki et al., 2008b). Mean f standard error changes in glycosylated hemoglobin levels 
did not differ significantly between the Reb A (0.1 1 f 0.06%) and placebo (0.09 f 0.05%; p = 
0.355) groups. Changes from baseline for Reb A and placebo, respectively, in fasting glucose 
(7.5 f 3.7 mg/dL and 11.2 f 4.5 mg/dL), insulin (1 .O f 0.64 pU/mL and 3.3 f 1.5 pU/mL), and C- 
peptide (0.13 f 0.09 ng/mL and 0.42 f 0.14 ng/mL) did not differ significantly (p > 0.05 for all). 
Assessments of changes in blood pressure, body weight, and fasting lipids indicated no 
differences by treatment. Reb A was well tolerated, and records of hypoglycemic episodes 
showed no excess versus placebo. The authors suggested that chronic use of 1000 mg Reb A 
did not alter glucose homeostasis or blood pressure in individuals with type 2 diabetes mellitus. 

D. Safety of Rebaudioside D & Rebaudioside F 

As mentioned above, PureCircle's specifications for SG95 include up to 2.5% reb D and up to 3% 
reb F. No studies were located in the literature that focused specifically on the metabolism or 
toxicology of Reb D or Reb F. The sweetness properties of Reb D have been described as the 
highest taste quality among the naturally occurring steviol glycosides (Tanaka, 1997). The safety 
of the steviol glycosides is based on the lack of toxicity of samples that are primarily stevioside or 
rebaudioside A. It is reported that the test samples in some of the subchronic and reproductive 
tests had low but measureable levels of Reb D and Reb F (CCFA, 2009). The lack of 
carcinogenicity of the glycosides is inferred by the lack of tumors found in chronic studies in rats 
fed samples that were largely described as stevioside. The inference of lack of carcinogenicity of 
the various steviol glycosides is predicated on a similar metabolic pathway. As pointed out by 
the review by Renwick and Tarka (2008), the metabolic data are similar from all of several 
laboratories that Reb A, Reb C and stevioside evidence are not digested or absorbed in the 
stomach or small intestine, but are converted to steviol in the large intestine by the action of 
indigenous microflora. According to Renwick and Tarka (2008), the lability of Reb C is 
particularly significant because it indicates that any glucose-rhamnose sugar linkages present in 
Reb C are labile to the enzyme activity due to microflora in the large intestine. The glycosidase 
activity in these microflora has been characterized as diverse (Hawksworth and Hill, 1971), and 
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this enzymatic actions can readily degrade a wide variety of xenobiotic glycosides (Tamara et al., 
1980). 

Therefore, there exists a strong presumption that Reb D and Reb F (including the glucose-xylose 
linkage in Reb F) would be metabolized similarly to other glycosides; i.e., they would not be 
digested or absorbed in the stomach or small intestine and would be converted to steviol in the 
large intestine by the action of indigenous microflora. 

E. Studies on the Principal Metabolite: Steviol 

A number of studies have been conducted on steviol, the principal mammalian metabolite of 
stevioside, and the results of these studies are provided below. 

1. Acute Toxicity Studies 

In male and female mice and rats given steviol (purity, 90%) orally, the LD50 was > 15 g/kg bw, 
and 1/15 animals died within 14 days of administration. The LD50 values in hamsters given 
steviol orally were 5.2 g/kg bw in males and 6.1 g/kg bw in females. Histopathological 
examination of the kidneys revealed severe degeneration of the proximal tubular cells, and these 
structural alterations were correlated with increased serum blood urea nitrogen and creatinine. 
The authors concluded that the cause of death was acute renal failure (Toskulkao et al., 1997). 

2. Developmental Toxicity Studies 
%*s,* 

Groups of 20 pregnant golden hamsters were given steviol (purity, 90%) at doses of 0, 250, 500, 
750, or 1000 mg/kg bw/day (only 12 animals at the highest dose) by gavage in corn oil on days 6 
- 10 of gestation. A significant decrease in body weight gain and increased mortality (1/20, 7/20, 
and 5/12) were observed at the three highest doses, and the number of live fetuses per litter and 
mean fetal weight decreased in parallel. Histopathological examination of the maternal kidneys 
showed a dose-dependent increase in the severity of effects on the convoluted tubules (dilatation, 
hyaline droplets). However, no dose-dependent teratogenic effects were seen. The NOEL was 
250 mg/kg bw/day for both maternal and developmental toxicity (Wasuntarawat et al., 1998). 

3. Mutagenicity & Genotoxicity Studies 

Several mutagenicity and genotoxicity studies have been conducted on steviol. The studies 
reviewed by JECFA are summarized in Table 11. 

0 0 0 0 4 5  
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Table 11. Mutagenicity & Genotoxicity Studies on Steviol 

TEST 
SAMPLE 
PURITY 

AUTHOR 
CONCLUSION STUDY SYSTEM RESULTS AND REMARKS 

Negative 

In in vitro study, steviol at 62.5, 125, 250 and 500 lglml 
did not damage DNA of TK6 and WTKl cells in 
presence or absence of S9 mix. In in vivostudy, mice 
sacrificed 3 or 24 hours after one-time oral 
administration of 250, 500, 1000 or 2000 mglkg of 
steviol. Stomach, colon, kidneys, testis and liver DNA 
not damaged. An identical in vivoexperiment with 
stevia extract performed, which also gave negative 
results. 

Sekihashi et 
at., 2002a 

In Vivo/ln 
Vitro 

Not 
reported Comet Assay 

Oh et al., 
1999b 

Not 
reported 

Steviol gave negative results for cell mutation and DNA 
damage in cultured cells. 

Cell Mutation 
and DNA 
damage 

Mutagenicity 
and 

Chromosome 
aberration 
(Chinese 

hamster lung 
fibroblasts) 

Bacterial 
Mutagenicity 

In Vivo? Negative 

Gene mutation and chromosomal aberration found in 
Chinese hamster lung fibroblasts after metabolic 
activation of steviol. In hamsters, several metabolites of 
stevioside found that have not been found in rats or 
humans. Therefore, experimental relevance should be 
questioned when hamsters are used. 

Steviol found to be mutagenic in Aroclor induced rat liver 
S9 fraction. 15-0~0-steviol found to be mutagenic at 
10% level of steviol. Specific mutagenicity of lactone 
derivative in presence of S9 mixture lox  lower than that 
of derivative without S9 mixture. 
Mutagenic effects of steviol andlor metabolites found in 
S. (yphimurium TM677 by tranversions, transitions, 
duplications, and deletions at the guanine 
phosphoribosyltransferase (gpt) gene. Magnitude of 
increase of these mutations over the control not 
reported. 
Steviol and stevioside inactive in TA strains of S. 
typhimurium, e. coli WP2, uvrNPKM101 and rec assay 
using B. subtiis even when microsomal activated 
fraction present. Magnitude of increase of these 

Matsui et al., 
1996~ 

Not 
reported 

Not 
Reported 

In Vivo? 

In Wtro 

Positive 

Positive Terai et al., 
2002a 

Temcharoen 
et al., 1998~ 

Bacterial 
Mutagenicity 

Not 
Reported In Vitro Positive 

Negative 
Klongpanich- 

pak et al., 
1997c 

Bacterial 
Mutagenicity 

Not 
Reported In Wtro 

mutations over the control not reported. 
Testing of Southern Blot technique with probe for gpt 
gene DNA of E. coli The chromosomal DNA of TM677 
and steviol-induced TM677 mutants digested by 
restriction enzymes and probed. No significant 
differences found in fragment length between wild-type 
and mutant DNA. 
Steviol weakly positive in umu test, either with or without 
metabolic activation. Steviol negative in reverse 
mutation and other bacterial assays even in presence of 
S9 activation. 

Matsui et al., 
1996a 

Bacterial 
Mutagenicity 

Not 
Reported In Ktro Negative 

Matsui et al., 
1996a 

Bacterial 
Mutagenicity 

Not 
Reported In Vitro Both 
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STUDY 

Procinska et 
al., 1991~ 

Compadre et 
ai., 1988a 

Pezzuto et 
al., 19856 

Temacha- 
roen et al., 

2000c 
Temacha- 
roen et al., 

2000c 

Matsui et al., 
1996a 

Temacha- 
roen et al., 

2000c 

IN WVMN 
WTRO 

In vitro 

In vitro 

In vitro 

In vivo 

In vivo 

In vivo 

In Wvo 

SYSTEM SAMPLE I PURITY 

Bacterial 

Not 
Reported 

Bacterial 
Mutagenicity, 
Mass Spec 

Mutagenicity Reported 

Micronucleus 
(rat) 

Micronucleus 
(mouse) 

Micronucleus 

Micronucleus 
(hamster) 

I AUTHOR 
CONCLUSION RESULTS AND REMARKS 

The direct mutagenic activity of 15-oxo-steviol was 
refuted. Negative 

Positive 

Positive 

Negative 

Mass spectral analysis of steviol and analogues under 
conditions known to produce a mutagenic response. 
15-oxo-steviol, a product of the metabolite, 15-alpha- 
hydroxysteviol was found to be direct-acting mutagen. 
Magnitude of increase over control in assay not 
discussed. 
Using S. ~phimurium TM677 strain, steviol found to be 
highly mutagenic in presence of 9000 x g supernatant 
from livers of Aroclor 1254-pretreated rats. This 
mutagenicty dependent on pretreatment of rats with 
Aroclor and NADPH addition, as unmetabolized steviol 
was inactive. None of other metabolites tested was 
mutagenic. Authors concluded that structural features 
of requisite importance for the expression of mutagenic 
activity may include a hydroxy group at position 13 and 
an unsaturated bond joining the carbon atoms at 
positions 16 and 17. 
Very high doses (8 glkg bw) given to rats did not induce 
micronucleus in bone marrow erythrocytes in male and 
female animals. 
Very high doses (8 glkg bw) given to rats did not induce 
micronucleus in bone marrow erythrocytes in male and 
female animals. 

Negative 

Steviol did not increase number of micronuclei observed 
in this study. Negative 1 
Very high doses (4 glkg bw) given to rats did not induce 
micronucleus in bone marrow erythrocytes in male and 
female animals. 

Negative 

a Abstract only. b As reported in JECFA, 2006. c As reviewed by Geuns, 2003. d Full article. 
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VI. DISCUSSION OF GRAS CRITERIA & PANEL SAFETY FINDINGS 

A. GRAS Criteria 

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

I ‘ . . .  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 
s u bsta n ce . ’I 

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

Furthermore, in discussing GRAS criteria, FDA notes that: 

‘ I .  .. 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, Le., the so-called “common 
knowledge element,” in terms of the two following component elements:‘’ 

0 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 

0 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. 

9 See 21 CFR 170.3(i). 
10 See 21 CFR 170.30(a). 
11 See Footnote 1. 
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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, this safety assessment to ascertain GRAS status for steviol glycosides for the 
defined food uses meets FDA criteria for reasonable certainty of no harm by considering both the 
technical and common knowledge elements. 

2. Panel Findings on Safety Studies of Steviol Glycosides 

The Purecircle SG95 product identified in the subject notification largely meets the JECFA 
specifications for purity in that the glycosides constitute 95% or more of the dry weight. SG95 
differs slightly from other products on the market in that it contains 1-3% Reb D and Reb F in 
addition to the seven glycosides recognized in the JECFA specification. In addition, the products 
consist primarily of stevioside and Reb A. Both of these steviol glycosides have been well 
studied in clinical, pharmacokinetic and toxicological studies. A substantial majority of these 
studies have been published in peer reviewed journals. The Panel has reviewed the data on both 
glycosides as well as the data on steviol, the principal metabolite, and the Panel has also 
addressed several reviews which have expressed some concerns on the safety of steviol 
glycosides. 

1. Safety Data on Stevioside & Stevia Extracts that are Predominantly Stevioside 

Steviol glycosides are unique compounds in that they have viable uses as non-nutritive 
sweeteners in foods.’* The series of reviews by JECFA over several years indicate the 
progression of knowledge on the toxicology and clinical effects of these compounds. The early 
toxicology studies were largely performed on crude extracts of stevia. Several early concerns 
were noted, including impairment of fertility and mutagenicity. As more studies were done on 
purified glycosides, the toxicology profile of steviol glycosides eventually proved to be rather 
unremarkable. A number of subchronic, reproductive and chronic studies have been conducted 
in laboratory animals. The studies were, in general, adequately designed with appropriately high 
doses and adequate numbers of animals to maximize the probability of detection of important 
adverse effects. Notably, the reproductive toxicity studies with purified steviol glycosides refuted 
the concern over effects on fertility that were initially reported with stevia leaves or crude extracts. 

As discussed in Section V.A, JECFA reasoned that there were adequate chronic studies in rats, 
particularly the study by Toyoda et al. (1997), on which to base a temporary AD1 with an 
adequate margin of safety. The Committee was satisfied that the lack of carcinogenic response 

It 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) recently 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 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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in these well-conducted studies justified their conclusion that the in vitro mutagenic activity of 
steviol, buttressed by the evidence of rapid biotransformation and elimination of aborbed steviol, 
did not present a risk of carcinogenic effects in vivo. In addition, they concluded that all common 
steviol glycosides share the same basic metabolic and excretory pathways. Therefore, JECFA 
has concluded that high purity preparations of various steviol glycosides are safe to use as a non- 
nutritive sweetener. The additional clinical data subsequently presented allowed JECFA to 
establish a permanent AD1 of 0 - 4 mg/kg bw/day (based on steviol equivalents), which translates 
to 0 -1 0 mg/kg bw/day for stevioside. The estimated consumption levels for stevioside containing 
sweeteners summarized in Section IV are comfortably within the JECFA ADI. 

%-n' 

The Panel agrees with this reasoning. It should be noted that in a recent study, DNA damage 
was seen in a variety of organs in a comet assay in rats maintained on drinking water containing 
4 mg/mL steviol glycosides for up to 45 days (Nunes et al., 2007a). Several experts in the field 
have since questioned the methodology used in this study (Geuns, 2007; Williams, 2007; Brusick, 
2008). The Panel has reviewed the cited publications and concurs with the challenges to the 
methodology utilized by Nunes et al., 2007a, thereby discounting the validity and importance of 
this study. 

Regarding pharmacological effects in humans, JECFA called for additional studies in individuals 
that are neither hypertensive nor diabetic (WHO, 2006) to corroborate the observations that the 
effects of steviol glycosides to reduce blood glucose or blood pressure (or both) only occur in 
patients who already have these diseases. As reviewed by FSANZ, new data presented to 
JECFA demonstrated the lack of pharmacological effects of steviol glycosides at 11 mg/kg 
bw/day in normal individuals (Barriocanal et al., 2008). This level of intake is only slightly more 
than 4 mg/kg bw/day on the basis of steviol equivalents. The Panel has reviewed the clinical 
studies and concludes that there should be no effects on reducing blood pressure or glucose 
metabolism in humans at the doses of stevioside expected from use in food as a non-nutritive 
sweetener. 

'* 1 

2. Safety Data on Rebaudioside A 

In addition to the information on steviol glycosides discussed in the previous section, there are 
recent additional data specific to Reb A. Eleven papers describing the results of a 
comprehensive research program on Reb A have been published in July, 2008 (Food and 
Chemical Toxicology, Supplement 1 , 2008). These studies formed the basis of the Cargill GRAS 
notification (GRN 253). Several other studies were sponsored by Merisant, and these were also 
then submitted with their GRAS notification (GRN 252). Previously, only a limited number of 
toxicology studies and clinical studies on Reb A were conducted and reported. As in the previous 
section on steviol glycosides, JECFA had concluded, even before these new studies were 
completed, that seven common steviol glycosides are safe for use as sweetener preparations 
when present in any combination at a combined purity of 95% or more. 

The strategy of the new research on Reb A was to conduct a limited number of toxicology and 
clinical studies on the specific compound and to demonstrate in rats and in humans that it is 
pharmacokinetically similar to stevioside, which is the steviol glycoside on which most previous 
pharmacokinetic research was conducted. These studies were also done to help justify using the 



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 49 

JECFA-generated AD1 (for steviol glycosides, expressed as steviol) without having to conduct a 
new chronic study in rats on Reb A. In addition, Merisant (see Table 10) as well as another group 
(Williams and Burdock, 2009) upgraded the mutagenicity and genotoxicity data available on Reb 
A with three assays that FDA reportedly believes are most predictive for carcinogenicity. The 
Cargill group also conducted two clinical studies to assure that Reb A does not have potentially 
adverse pharmacological effects on blood glucose and blood pressure as was previously 
demonstrated in some stevioside studies. 

The most recent research on Reb A was summarized and combined with the body of knowledge 
on stevioside by Carakostas et al. (2008) and Brusick (2008). These reviews summarized the 
findings of the Cargill research program as follows: 

e 

0 

Steviol glycosides, Reb A, and stevioside are not genotoxic in vifro. 
Steviol glycosides, Reb A, and stevioside have not been shown to be genotoxic in vivo in 
well-conducted assays. 
A report indicating that stevioside produces DNA breakage in vivo appears to be flawed 
(Nunes et al., 2007a) and was improperly interpreted as a positive response. 
Steviol genotoxicity in mammalian cells is limited to in vifro 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 Reb A and stevioside justifies the use of the AD1 
established by JECFA, that was determined on studies employing stevioside as the main 
component, as the AD1 for Reb A. 
The dietary levels expected from consumption of Reb A as a total replacement of sugar 
(Renwick, 2008) are less than the AD1 and, therefore, there is no safety concern for 
consumers. 

Regarding possible pharmacological effects of Reb A in decreasing blood pressure and blood 
glucose, there is a recently published clinical data study on Reb A (Maki et al., 2008a, b). The 
Panel has reviewed these clinical studies and concludes that there should be no effects on blood 
pressure and glucose metabolism in humans at the doses of Reb A expected from use in food as 
a non-nutritive sweetener. 

3. Safety Considerations for Rebaudioside D & Rebaudioside F 

The Panel belives that there is a strong presumption of safety for Reb D and Reb F because they 
are likely to be metabolized in the same manner as the seven glycosides recognized by JECFA 
as safe; Le., Reb D and Reb F would not be digested or absorbed in the stomach or small 
intestine, like the related steviol glycosides, but would be converted to steviol in the large intestine 
by the action of indigenous microflora. The Panel agrees with the conclusions of the review by 
Renwick and Tarka (2008) that the glucosidase activity of the intestinal microflora is diverse and 
capable of completely degrading a wide variety of xenobiotic glycosides, and this position is 
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consistent with the view that sufficient experimental evidence exists on the degradation of 
stevioside, Reb A, and Reb C to conclude that all steviol glycosides in PureCircle’s SG95 will be 
completely degraded to steviol. The Panel also supports the 2009 actions by Codex 
Alimentarius Commission in endorsing the actions to expand the steviol glycosides specifications 
to include Reb D and Reb F as will be considered in mid-2010 by JECFA. 

C. Safety Concerns Expressed by Others 

Over the last two decades, concerns have been voiced by FDA and selected others about the 
safety of sweeteners derived from stevia. The studies which showed possible adverse 
effects included several older toxcology studies using crude extracts of stevia or various in vitro 
mutagenicity studies employing high concentrations. Although no formal review was 
ever published by FDA, similar concerns were expressed by Dr. Ryan J. Huxtable, a professor of 
pharmacology at the University of Arizona. More recently, a review of Reb A toxicology 
(sponsored by the Center for Science in the Public Interest) was issued by two UCLA scientists 
who questioned the safety of Reb A. The Panel’s evaluation of their respective concerns is 
summarized below. 

1. Earlier FDA Concerns 

FDA has previously expressed concerns about the safety of consumption of stevia and stevia 
extracts, based on selected publications that addressed questions about steviol glycoside 
metabolism, effects on glucose metabolism, effects on fertility, mutagenicity, and renal effects in 
rats. 

As part of its broader safety evaluation of high purity steviol glycosides, the Panel has reviewed 
the older studies cited by FDA and has made the following general observations about the 
studies taken as a group. All of the cited studies were published in or before 1996, and there has 
been significant research reported since that time in most of the areas of concern. In addition, a 
number of these earlier studies are not particularly applicable to newly anticipated human intakes 
of high purity steviol glycosides because they used very high doses, impure extracts or because 
the route of exposure was not oral. Finally, many of the studies exist only as abstracts without 
critical details needed to determine the validity of the results. 

The Panel has concluded that the concerns covered by these studies can be dismissed based on 
several factors: (1) the favorable results observed in a number of studies conducted on the key 
toxicity and clinical endpoints subsequent to the safety concerns cited by FDA; (2) the careful, 
ongoing review and final evaluation by JECFA and other international regulatory bodies (through 
2008) that steviol glycosides can be considered to be safe at the recommended AD1 of 4 mg/kg 
bw/day (steviol basis); (3) FDA’s own independent GRAS evaluations of the more recently 
developed safety information as contained in the Merisant and Cargill GRAS notifications; and (4) 
the Panel’s own conclusions regarding the toxicity and clinical endpoints previously considered. 

S A S ~ ~ ~ I A T ~ S ,  LLC 
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2. Huxtable Concerns 

Huxtable published a non-peer reviewed book chapter (Huxtable, 2002) in which he expressed 
misgivings about the safety of stevioside glycosides, most notably due to effects on glucose 
metabolism and the metabolic conversion to steviol. Though Huxtable acknowledged that animal 
and human testing to that date had not shown any problems, he discussed concern with potential 
problems arising from these mechanistic research studies. 

The Panel notes that no adverse health findings have been demonstrated in the improved animal 
or human testing which has taken place since his review. Huxtable’s concerns, therefore, appear 
to be driven by the “potential” effects of high-dose in vitro and in vivo testing, without the proper 
consideration given to the problems found when extrapolating these potential effects to the vastly 
lower dietary intakes by consumers. Consequently, the Panel concludes that Huxtable’s 
expressed safety concerns can now be dismissed. 

3. UCLA Researchers & the Center for Science in the Public Interest (CSPI) Concerns 

In August 2008, two UCLA scientists published a criticism of the GRAS Assessment by Cargill 
(Kobylewski and Eckhert, 2008). These scientists were recruited for this task by CSPI, a public 
interest group which has historically commented on a number of issues related to food ingredient 
safety. The basic criticism of the UCLA evaluation can be summarized as follows: 

There is insufficient mutagenicity and genotoxicity data on Reb A as compared to 
stevioside to confirm that it is not likely to have carcinogenic properties. 

0 The metabolism of Reb A is too different from stevioside to rely on the rat chronic studies 
on stevioside to set an AD1 for Reb A. 

0 The carcinogenic potential of both stevioside and Reb A should be examined in a second 
rodent species. They suggest that a mouse study is needed in accordance with FDA 
Redbook guidelines. 

The Panel has reviewed the UCLA evaluation and the Reb A studies submitted by Merisant and 
Cargill. The Panel understands that it is easier to avoid making a safety decision while asking for 
more data. A good deal of scientific judgment is certainly needed to conclude that any data set is 
sufficient and that the ingredient is safe. The Panel notes that JECFA is composed of dozens of 
scientists who are expert in food ingredient safety and that JECFA expert panels have been 
establishing ADls for food ingredients for over 40 years. 

Both Merisant and Cargill took rigorous scientific approaches to demonstrate the safety of Reb A. 
The studies were as well conducted as those supporting stevioside safety. The safety profiles 
compiled by Merisant and Cargill differ somewhat, yet the results are complementary and are 
mutually reinforcing of Reb A safety. We also note that the UCLA evaluation did not review the 
Merisant studies. 

The Cargill studies and evaluation provided significant insight into the pharmacokinetics of Reb A 
while demonstrating clinical safety of Reb A regarding lack of effects on blood pressure and 
glucose metabolism that could result from doses expected from use in food. The Merisant 
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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. Merisant also 
added a subchronic toxicity study in dogs and a teratology study in rats. Both Cargill and 
Merisant relied on the JECFA AD1 for steviol glycosides as determined largely by published 
chronic studies in rats. Both groups justified the use of the AD1 on pharmacokinetic arguments 
showing the similarity of stevioside and Reb A metabolism and excretion. 

Therefore, the Panel disagrees with the conclusions of the UCWCSPI evaluation. The 
pharmacokinetic work shows that stevioside and Reb A are not absorbed per se but are 
converted to steviol in the GI tract. This occurs more slowly for Reb A due to the fact that it has a 
disaccharide side chain instead of stevioside’s monosaccharide side chain. In both humans and 
rats, the steviol is rapidly converted to the glucuronide, and the glucuronide is not further 
metabolized but is efficiently excreted. In the rat, elimination occurs in the bile to the large 
intestine. In humans, elimination of the glucuronide occurs both in bile and urine. The UCLA 
evaluation indicates that this is a profound difference, which makes the rat a poor model for the 
extrapolation of an AD1 to humans. The Panel disagrees with this concern. It is more important 
that the glucuronide is not expected to be toxic and is not further metabolized, but instead is 
efficiently eliminated. The route of elimination is different, but glucuronide elimination is a 
detoxification mechanism. The Panel believes that a mouse carcinogenicity study is not indicated 
because the rat is pharmacokinetically a model sufficiently similar to the human. Moreover, there 
are no data to indicate that the mouse is a better model than the rat. In addition, the Merisant 
mouse lymphoma and mouse micronucleus studies, as well as several mouse micronucleus 
studies conducted by others, do not indicate that the mouse is especially sensitive to Reb A, 
other steviol glycosides or steviol. These mouse studies give no indication that there are any 
undiscovered carcinogenic pathways that may operate in the mouse. 

The Panel rejects the concerns contained in the UCLA evaluation and endorses instead the 
JECFA, FSANZ, Cargill and Merisant conclusion that sufficient data have been generated on 
steviol glycosides, partculary on test samples rich in stevioside and Reb A (as is the case with the 
High Purity Steviol Glycoside Purecircle products) to determine that these substances can be 
safely used at expected levels in food. 

4. Panel’s Overall Conclusions on These Concerns 

Over the last several decades, there have been many in vivo and in vitro studies of a wide variety 
conducted on stevia extracts and steviol glycosides of varying purity. It is not surprising to find 
biological activity related to glucose metabolism since stevia products have been reported to be 
useful in the treatment of type 2 diabetes at doses higher than those projected to be used as a 
sweetener in foods. Moreover, there are three basic tenets of food ingredient safety methodology 
that need to be kept in mind. The first is that various effects observed in vitro can be refuted by 
well-conducted studies done in vivo. The second is that the higher concentrations used in in vitro 
studies and doses administered in in vivo studies (both animal and human) are very important to 
compare when assessing the significance of a potentially adverse in vitro finding. Oftentimes as 
noted in this evaluation, the in vitro doses can be orders of magnitude higher than the intakes that 
even high consumers of a food ingredient can be expected to ingest throughout their lifetimes. 
The third tenet is that primary evidence for human safety comes from studies designed to 
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investigate safety per se. As evidenced by the JECFA review and evaluation and the Panel’s 
findings in Section VI.B., the Panel agrees that there is an ample margin of safety demonstrated 
by the doses used in the in vivo studies that meet the accepted design criteria for safety studies; 
furthermore, the studies of concern cited by FDA, the theoretical concerns raised by Huxtable, 
and the issues about Reb A described by UCWCSPI can be discounted based on sound use of 
safety and risk assessment principles. 

It is the conclusion of the Panel that the safety concerns expressed above have been answered 
satisfactorily in the final JECFA opinion, the FSANZ review, the assessment by the Cargill and 
Merisant teams (as found acceptable by FDA) and in the Panel’s own comprehensive, systematic 
review. 

D. Common Knowledge Elements for a 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 studies published in peer-reviewed scientific journals. The majority of the studies 
reviewed in this safety assessment have been published in the scientific literature as reported in 
Section V. Most of the literature relied upon by JECFA has also been published, most importantly 
the chronic rat studies on steviol glycosides. JECFA did make limited use of unpublished studies, 
and they were summarized in the two JECFA monographs. Moreover, JECFA publicly releases 
the results of their safety reviews, and their meeting summaries and monographs are readily 
available on their website. Thus, these studies become generally available to the scientific 
community. JECFA reviewed only a limited number of studies conducted specifically on Reb A. 
The collection of supporting data on Reb A has recently been enhanced by the publication of the 
2008 studies. The newest clinical studies that address JECFAs concern on unwanted 
pharmacological effects with steviol glycosides (Barriocanal et al., 2008) and with Reb A (Maki et 
al., 2008 a, b) are now published in the scientific literature. 

% .  

To be sure, 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 studies have raised safety concerns, and the Panel has given careful 
attention to such concerns. The overriding evidence, particularly with high purity steviol 
glycosides, has certainly diminished the Panel’s concerns based on better study designs, better 
study execution and new investigations that better reflect state-of-the-art toxicological and clinical 
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 for its intended use. The 2008 JECFA final 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 
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because of their specific expertise on various classes of food ingredients. In addition, FDA 
participates in JECFA deliberations. 

k** 

The JECFA conclusion has been reviewed and validated by other respected regulatory agencies, 
including FSANZ and the Switzerland Office of Public Health (FSANZ, 2008 and Switzerland 
Office of Public Health, 2008). A number of other well-respected scientists have indicated that 
steviol glycosides are safe for human consumption at doses in the range of the JECFA AD1 (Xili 
et al., 1992; Toyoda et al., 1997; Geuns, 2003; Williams, 2007). 

The common knowledge element has been embellished by the many well-respected scientists 
that participated in the Cargill-sponsored research conducted on Reb A, most notably David 
Brusick, Nigel Brown, and Andrew Renwick. An assertion of “general recognition of safety” was 
also made by Carakostas et al. (2008). We also note that the favorable safety conclusions on 
McNeil Nutritionals GRAS notification on steviol glycosides with Reb A as a principal component 
were reported by the McNeil Expert Panel, along with FDA’s concurrence with Blue California’s 
GRAS designation for its high purity Reb A. Similar safety conclusions were noted with FDA “no 
objection” letters as issued to Sweet Green Fields and Wisdom Natural Brands. In summary, 
many diverse groups of scientists from all corners of the globe 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 
objection” determinations by FDA for the GRAS notifications for Reb A as submitted by Merisant 
and Cargill and the more recent comparable findings by FDA with the additional GRAS 
notifications cited above. 

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 a GRAS conclusion as outlined in this evaluation. The scientific community will likely 
conclude that concerns expressed by others over the years (Huxtable, 2002) are likely to be 
satisfied by newer data on more purified materials and the rigid specifications for purity published 
by JECFA for steviol glycosides, including Reb A. Most notably the concerns on effects of fertility 
with crude extract have been addressed with a number of reproductive effects in rats and 
hamsters with purer materials (Usami et al., 1995a; Yodyingyuad and Bunyawong, 1991; 
Mori et a1.,1981). Several chronic rat studies with sufficiently high no effect levels (most notably 
the study by Toyoda et al. (1997) are available to set an acceptable AD1 based on FDA tested 
review methodology. The recent clinical studies put to rest the concern that effects on blood 
pressure and blood glucose will be seen at the dietary levels expected (Barriocanal et al., 2008). 
There is also a wide consensus that the body of new research on Reb A is sufficient to establish 
safety, as opposed to the small group of scientists that argue that more studies need to be done 
before the sweetener is made available in the US. 
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VII. CONCLUSIONS13 

Part of JECFA's safety review included anticipated dietary patterns and the use concentrations 
expected in various foods in order to calculate the ED1 (WHO, 2003, 2006). For US consumption, 
based on the very conservative assumption of 100% substitution of steviol glycosides for all 
sugars, an ED1 of 5 mg/kg bw/day steviol was calculated by JECFA, however, JECFA concluded 
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. In addition, Renwick 
(2008) concluded that if only Reb A were used as a total sugar replacement, the levels would be 
below the JECFA ADI. The Panel concurs that an ED1 of 5 mg/kg bw/day steviol very 
conservatively represents a potential high user of steviol glycosides, if this non-nutritive 
sweetener becomes widely available in food. As part of this GRAS evaluation, the Panel agrees 
with the JECFA ED1 for application to the Purecircle High Purity Steviol Glycosides product. 

In consideration of the aggregate safety information available, the Panel concludes that JECFA 
has conducted an expert evaluation and agrees with JECFAs conclusion. The per person AD1 
for steviol glycosides of adequate purity as defined by JECFA specifications has been properly 
determined to be 4 mg/kg bw/day (as steviol equivalents). The Panel calculates that this is 
equivalent to 8 mg/kg bw/day for stevioside and 12 mg/kg bw/day for Reb A on a weight basis. 
The Panel agrees that adverse pharmacological effects are not likely to occur at this level and 
that even high consumers of steviol glycosides are not likely to exceed this level. The Panel 
further agrees that the presence of low levels of Reb D and Reb F does not present any safety 
concerns due to the likelihood that Reb D and Reb F will be metabolized via the same pathway 
as the other naturally occurring steviol glycosides. Therefore, the Panel agrees with the JECFA- 
derived AD1 as a safe intake level of steviol glycosides and that food uses meeting the JECFA 
specifications, within the intake limits determined by JECFA, can be considered to be generally 
recognized as safe (GRAS) within the meaning of the Food, Drug, and Cosmetic Act. 

13 The detailed educational and professional credentials for the individuals serving on the Expert Panel can be found on the GRAS Associates 
website at www.gras-associates.com. Richard C. Kraska, Ph.D., DABT, Robert S. McQuate, Ph.D. and Wayne R. Bidlack, Ph.D. have 
extensive technical backgrounds in the evaluation of food ingredient safety. Drs. Kraska and McQuate worked on GRAS and food additive 
safety issues within FDA's GRAS Review Branch earlier in their careers and subsequently continued working within this area in the private 
sector. Dr. Bidlack is Professor of Food Science and former Dean of the College of Agriculture at California State Polytechnic University, 
Pomona. He has worked extensively in food safety matters over the years and frequently serves as a consultant to the food industry. Dr. 
Kraska served as Chair of the Panel. 
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High Purity Steviol Glycosides, with the composition as established for 
Purecircle's SG95, which are produced in accordance with FDA Good 
Manufacturing Practices requirements and which meet at a minimum the 
JECFA purity specifications for steviol glycosides with appropriate 
allowance for low levels of Reb D and Reb F as described herein are 
Generally Recognized As Safe when consumed as a non-nutritive sweetener 
within the JECFA AD1 of 4 mg/kg bw/day on a steviol equivalent 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 should 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, 
Le., reasonable certainty of no harm under the intended conditions of use. 

Robert S. McQuate, Ph.D. 

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

Wayne R. Bidlack, Ph.D. 

DATE: February 3,2010 
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APPENDIX A 

JECFA Steviol Glycosides Specifications & Analytical Method 

A-I JECFA Steviol Glycosides Specifications & Analytical Method - 2007 

A-2 JECFA Steviol Glycosides Specifications & Analytical Method - 2008 

A-3 Application by Purecircle to JECFA 
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APPENDIX A-I 

SYNONYMS 

DEFINITION 

Chemical name 

C.A.S. number 

Chemicaf formula 

Stniclural formula 

STEVlOL GLYCOSIDES 

PmDared at the 6@ JECFA (2007) and published in FA0 JECFA 
Monogmphs 4 (2#07), superseding tentative SpeC/fiC8f;OnS prVp8fed at 
the 63'" JECFA (2004). in fhe Combined Compendium of Food Additwe 
Specflcations, FA0 JECFA Monographs I (2005). A femporary AD1 of 
0-2 m@Q bw (expressed as steviof) was established at the 63rd 
JECFA (2004). 

INSno 960 

The product is obtained from the leaves of Stevia rebaudlsne Bertonc. 
The leaves are extracted with hot water and the aqueous extract 1s 
passed through an adsorption resln to trap and concentrate the 
component steviol glycosides. The resin is washed with methanol to 
release the glycosides and product is recrystallized with methanol Ion- 
exchange resins may be used in the purification process. The final 
product may be spray-dried 

Stevioside and rebaudiostde A are the component glycosides of principal 
interest for their sweetening property Associated glycosides include 
rebaudloside C, dulcoaide A, rubusoside, steviolbioside. and 
rebaudhide B generally present in preparations of steviol glycosides at 
kvels lower than stevioside or rebaudloside A. 

osrde: 1 ~(2-0~-Dglucopyranosybf3-D-glucopyranosyl)oq] kaur- 
16-8n-18oic acid, p-D-glucopyrenosyl ester 

&&@Q&&& 13-[Q-O-~Dglucopyranwyl-3-O-~-Dglucopy~nosyI- 
~-D-gluco~mnosyl)oxylkaur-&an8-oic acid, f3-Dglucopyranosyl ester 

. .  

Stevioside: 57617-89-7 
Rebaudioside A: 58543-16-1 

Stevtoslde: ~,H,~,lJ 
Rebaudioside A: C44H,,*, 

The seven named steviof glycosides: 
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I 

Rebaudbide C jP3lc 

Steviof (RI = R2 = H) is the aglycone of the steviol glycosides. 
Glc and F#a represent respectively, glucose and rhamnose sugar moieties. 

Formula weight Sfevloside: 804.88 
Rebaudioside A: 967.03 

Assay Not iws than 95% of he tot& of the Seven named steviol glycosides, on the 
dried basis. 

DESCRIPTION 

FUNCTIONAL USES Sweetener 

CHARACTERISTICS 

IDENTIFICATION 

WBe to Ilght yellow powder, cdourless or having a slEght characteristic odour 
About 200 - 300 times sweeter than SUCTOSB. 

Solubitify (Vol, 4) 

Steviosida a 4  
rebaudioside A 

nt! (vd’ 41 

Freely solubte in water and In ethanol 

The main peak in the chromdogram obtained by following the procedure in 
Methad of Assay cornsponds to either slevioside or rebaudbsida A, 

Bebeen 4.5 and 7.0 (Z  in 100 solution) 

PURITY 

Total ash pot. 4) Not more than 1% 

Lnss on drvinq Wol. 4) Not more than 6% (f Q5‘, Zh) 

Residual solvent% WOr. 4) Not more than 200 mgnig methanol 
(Method I in Vol. 4, General Methods, Organic Components, Residual Solvents) 



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 69 

&g@& (Vd. 4) 

(vol. 4) 

Not mom than 1 rng@ 
Determine try the atomic absoptiofi hydride technique (Use Method ll to prepare 
the fest (sample) solution) 

Not more than 1 mgkg 
Determine using an AASIICP-AES technique appropriate to the specified level. 
The selection of sample she and method of sample preparation may be based 
on the prlnciples of the methods described in Vol. 4 (under 'General Methods, 
Metallic Impurities). 

METHOD OF ASSAY Determine the percentages of the hdividual steviol glycosides by high 
prc?ssure liquid chmtography (Volume 4). 

Gtandards 
Stevioside, ~99.0% purify and rebaudioside A, 297% purity (available 
from Wako pure Chemical Industries, Ltd. Japan). 

Mobile Dhase 
Mhc HPLC-grade acetonitrile end water (80:20). Adjust the pH to 3.0 
with phosphoric acid (85% reagent grade). Filter through 0,22 prn - -  
Milli&m fker or equivalent. 

mndard solutbna 
(a) Accurately weigh 50 mg of dried (105", 2 h) stevioside standard 
into a 100-mI Mfumettfc Rasic. Dissotve with mobile phase and dilute 
to volume with mobile phase. 
(b) Repeat with previously dried rebaudioside A standard. 

Samok? so I* 
Accurate& weigh 60-120 mg of dried (405", 2 h) sample into a 100- 
mi volumetricflask. Dissolve with mobile phase and dilute to volume 
with the mobile phase. 

.. 
Column: Supelcosii LGNH2 or equivalent (tengfh: 15-30 cm; inner 
diameter. 3.94.6 rnm) 
Mobile phase: A 80:20 mixture of acetonitrile and water (see 
above) 
Flow rate: Adjust so hat the retention time of rebaudiaside A is 
about 21 mh. 
Injection volume: 5.10 1.11 
Detector: UV st 210 nm 
Column temperature: 40' 

ProcadUte 
Equilibrate the instrument by pumping mobile phase through it until a 
drift-free baseline is obtained. Record the chromatograms of the 
sample solution and of the standard solutions. 

The retention times relative to rebaudioside A fl.00) are: 

0.45-0.48 for stevioside 0.12-0,16 for rubusoside 
0.25-0.30 for dubside A 0.35-0.41 for steviolbioside 
0.83-0.69 for rebaudioside C 0.73-0.79 for rebaudioside B 
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Measure the peak arm5 for the seven steviol glycosides fmm the 
sample sokrtion (the minor components might not be detected), 
Measure the peak area for stevioslde for the standard solution. 

Calculate the percentage of each of the seven stevlol glycosides, X,  
in the sample from the formula: 

where 
is (he amount (mgf of stevioside in the standard solution 

W is the amount (mg) of sample in the sample solution 
& k the peak area for stevioside from the standard solution 
&is the peakarea of Xfor the sample sotutidn 
fx is the rati of the formula weight of Xto the formula weight of 
stevioside: I .OO (stevloside), 0.98 (dulcoside A), 1.20 
(rebaudioside A), 3.18 (rebaudioside C), 0.80 (mbusoside), 0.80 
(steviolbioside), and 1 .OO (rebaudioside 8). 

Calculate the percentage of toial steviol glycosides (sum the seven 
percentages). 
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APPENDIX A-2 

SYNONYMS 

DEFlNfTlON 

Chemical name 

C.A.S. number 

Chemical formula 

STEVfOL GLYCOSIDES 

Prepared at the 69th JECFA (2008). published in F A 0  JECFA 
Monographs 5 (2008), superseding specifications prepared at the 68th 
JECFA (2007), published in F A 0  JECFA Monographs 5 (2008). An 
AD1 of  0 - 4 mgkg bw (expressed as steviol) was established at the 
69th 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 product is recrystallized from 
methanol or aqueous ethanol. Ion exchange resins may be used in the 
purification process. The final product may be spray-dried. 

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

stevioside: 1 3-[(2-0-~-D-gfucopyranosyl-~-D-glucopyranosyl)oxy] 
kaur-I 6-en-I 8-oic acid, p-D-glucopyranosyl ester 

Rebaudioside A: 1 3-[(2-0-p-D-glucopyranosyl-3-O-f3-D- 
glucopyranosyl-~-D-glucopyranosyl)oxy]kaur-6-en-8-oic acid, p-D- 
glucopyranosyl ester 

Stevioside: 5781 7-89-7 
Rebaudioside A: 58543-1 6-1 

Stevioside: C3sHeoOis 
Rebaudioside A: C44H70023 
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1 

Structural Formula The seven named steviol glycosides: 

Compound name 

Stevioside PGIc 

- R2 

PGlc-,&Glc(2-+1) 

Rebaudioside A pGlc PGl~-PGlc(2-+1) 
I 
PGk( 3-1 ) 

Rebaudioside C PGlc 

Dulcoside A PGIc 
Rubusoside pGlc 

Ste violbioside H 

PGlc-a-Rha(2+1) 
I 
PGlc(3-+1) 

pGlc-a-Rha(2--tl) 

PGIc 

PGl~-PGlc(2-+1) 

Rebaudioside 5 H /~-GIc-,~'-GIc(~+I ) 
I 

pGlc(3+l) 

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

Formula weight Stevioside: 804.88 
Rebaudioside A: 967.03 

Assay Not less than 95% of the total of the seven 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 
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IDENTlFlCATlON 

Solubility (Vol. 4) 

Stevioside and 
rebaudioside A 

&! (Vol. 4) 

PURITY 

Total ash (Vol. 4) 

Loss on drvinq (Vol. 4) 

Residual solvents (Vol. 4) 

Arsenic (Vol. 4) 

Lead (Vol. 4) 

METHOD OF ASSAY 

Freely soluble in water 

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

Between 4.5 and 7.0 (1 in 100 solution) 

Not more than 1% 

Not more than 6% (105”, 2h) 

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

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

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

Determine the percentages of the individual steviol glycosides by high 
pressure liquid chromatography (Volume 4). 

Standards 
Stevioside, >99.0% purity and rebaudioside A, 297% purity (available 
from Wako pure Chemical Industries, Ltd. Japan). 

Mobile phase 
Mix HPLC-grade acetonitrile and water (80:ZO). Adjust the pH to 3.0 
with phosphoric acid (85% reagent grade). Filter through 0.22 pm 
Millipore filter or equivalent. 

Standard solutions 
(a) Accurately weigh 50 mg of dried (105”. 2 h) stevioside standard 
into a 1 OO-mi volumetric flask. Dissolve with mobile phase and dilute 
to volume with mobile phase. 
(b) Repeat with previously dried rebaudioside A standard. 

SamDle solution 
Accurately weigh 60-120 mg of dried (105”, 2 h) sample into a 100-mI 
volumetric flask. Dissolve with mobile phase and dilute to volume with 

0 0 0 0‘75  
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the mobile phase. 

Chromatoaraphv Conditions 
Column: Supelcosil LC-NH2 or equivalent (length: 15-30 em; inner 
diameter: 3.9-4.6 mm) 
Mobile phase: A 80:20 mixture of acetonitrile and water (see above) 
Flow rate: Adjust so that the retention time of rebaudioside A is 
about 21 min. 
Injection volume: 5-10 VI 
Detector: UV at 210 nm 
Column temperature: 40" 

Procedure 
Equilibrate the instrument by pumping mobile phase through it until a 
drift-free baseline is obtained. Record the chromatograms of the 
sample solution and of the standard solutions. 

The retention times relative to rebaudioside A ( I  .OO) are: 

0.45-0.48 for stevioside 0.1 2-0.16 for rubusoside 
0.25-0.30 for dulcoside A 0.35-0.41 for steviolbioside 
0.63-0.69 for rebaudioside C 0.73-0.79 for rebaudioside B 

Measure the peak areas for the seven steviol glycosides from the 
sample solution (the minor components might not be detected). 
Measure the peak area for stevioside for the standard solution. 

Calculate the percentage of each of the seven steviol glycosides, X, in 
the sample from the formula: 

%X= [ W S ~  x [fxAx/As] x 100 

where 
Ws is the amount (mg) of stevioside in the standard solution 
W is the amount (mg) of sample in the sample solution 
As is the peak area for stevioside from the standard solution 
Axis the peak area of Xfor the sample solution 
fxis the ratio of the formula weight of Xto the formula weight of 
stevioside: 1 .OO (stevioside), 0.98 (dulcoside A), I .20 (rebaudioside A), 
I. 18 (rebaudioside C), 0.80 (rubusoside), 0.80 (steviolbioside), and 
1 .OO (rebaudioside 8). 

Calculate the percentage of total steviol glycosides (sum the seven 
percentages). 
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Appendix A-3 

Proposed Changes to JECFA Specifications for Steviol Glycosides 

For consideration by the Joint FAO/WHO Expert Committee on Food Additives, 7 3 r d  Meeting, Geneva, 
June 2010 

Submission date: 

December 1,2009 

Submitted to: 

Nutrition and Consumer Protection Division 
Attention: Dr. Annika Wennberg 
Food and Agriculture Organization of the United Nations 
Via delle Terme di Caracalla 
00153 Rome 
Italy 

Submitted by: 

Calorie Control Council 
1100 Johnson Ferry Road 
Suite 300 
Atlanta, GA 30342 

Contact: Lyn O'Brien Nabors 
404-252-3663 
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Introduction 

Steviol glycosides are scheduled for re-evaluation at the 7 3 r d  meeting of JECFA in Geneva, June 2010. 
Steviol glycosides appears on the list of food additives scheduled for revision of specifications, in 
particular on the content of rebaudiosides D and F in materials of commerce and analytical methods 
for quantification. 

These comments are submitted by the Calorie Control Council (the “Council”), an international 
association of companies that make low-calorie foods and beverages and the ingredients for those 
products. Companies that make and use steviol glycosides are among the Council’s members. 

Background 

The specifications for steviol glycosides were most recently evaluated at  the 69th meeting of the 
Committee and although the specifications were revised, the assay value of “not less than 95% of the 
total of the seven named steviol glycosides, on the dried basis” was maintained (FAO, 2008). The list 
of the seven named glycosides does not include rebaudiosides D and F. Rebaudioside D and F are 
both sweet tasting glycosides present in materials of commerce. 

Data to Support Addition of Rebaudioside D and F to Existing Specifications 
&e,?*, 

Analytical data demonstrate the presence of rebaudiosides D and F in commercial sweeteners 
produced using purification techniques previously described by JECFA (Wallin, 2004). Table 1 
presents data from Pure Circle that were obtained using the JECFA analytical method (Pure Circle, 
2009). The materials represented here are commercially available in Asia. The representative lots 
presented demonstrate that the materials will not comply with JECFA specifications without the 
inclusion of rebaudioside D and F in the list of the named glycosides. Historical observation of steviol 
glycoside sweetener composition has also demonstrated the presence of up to 1.0% of rebaudioside 
E. Consideration should also be given to the inclusion of rebaudioside E in the list of named 
glycosides. 

Table 1 Analysis Results for Pure Circle Steviol Glycoside Sweetener (weight percent, dry 
basis) 

0 0 0 0 ‘1 8 



without Reb D/F 
Rebaudioside F 
Rebaudioside D 
Total SG content 

Table 2 presents data from Cargill. These data represent 3 lots of Cargill material that is in 
commerce. The analytical method used to produce the data shown is slightly different from the 
method provided by the JECFA specification, but is an HPLC method (Cargill, 2009). The materials 
comply with JECFA specifications without including contribution by rebaudioside D and F because of 
the high rebaudioside A content. However, it is clear from these data that rebaudiosides D and F are 
consistently present in the sweetener. 

I~- 
2.64 2.22 2.0-3.5 
1.84 1.4 0.3-2.0 

I- 

95.03 95.67 

Rebaudioside A 

cv ANCA cv 
09010002 000118 09010006 

97.09 97.43 98.14 
Stevioside 
Rebaudioside C 
Dulcoside A 

0.28 0.09 0.25 
0.15 0.07 0.15 
ND* ND ND 

Discussion 

Rubusoside 
Steviolbioside 
Rebaudioside B 
Rebaudioside F 
Rebaudioside D 

The data presented in this document demonstrate the presence of rebaudiosides D and F in materials 
in commerce. The addition of rebaudiosides D and F to the existing list of steviol glycosides will not 
preclude commercial products that do not contain these glycosides from meeting the JECFA 
specification. The addition of rebaudiosides D and F would expand the range of possible 
compositions of high purity materials that can meet the specification. Based on historical 
observations of rebaudioside E, consideration should be given to including this glycoside in the 
specification. Further, the Council notes that no synonyms are included in the current specification. 
The Council proposes that JECFA include the following commonly used synonyms in the 
specification: stevioside, rebaudioside, stevia extract, stevia leaf extract. 

~~ 

0.05 ND 0.05 
ND ND ND 
0.85 1.11 0.83 
0.63 1.16 1.24 
0.16 0.14 0.13 

Thank you for your consideration. 

I Total SG content 99.22 100.01 100.79 



B-I Ethanol Specifications & Supplier Certification 

B-2 Specifications for Resins & Filters Used in 
Manu fact uri ng Process 

B-3 HACCP Certification for Manufacturing Plant 

0 0 0 0 8 0  
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APPENDIX B 

Manufacturing Information & Specifications of 
Materials Used in Manufacture 
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Appendix B-I 
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Appendix B-2 
- - - - 
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- _ _ _  

Test Item(s). 

Lead (Pb) 
Benzene' 
Toluene' 
m- & p-Xylene' 
o-Xvlene' 

Test Report No. TJTC 09619361CHWI Date: December 1,2009 Page 2 of 2 

Test results by chemical method (Unit rngkg) 

- A - MDL &&g 
{refer to) 

(1) n.d. 2 
n.U. 5 
11 5 

n.d. 10 (2) 
n d. 5 

Test Part Descripbon: 
A. white greins 

Note : (1) mgkg = ppm 
(2) n.d. = Not Detacted 
(3) MDL = Method Detection Limit 
(4)'This test was su6eontrac.M to SGS Shanghai chemical lab 
(5)'Results reported on the submitted sample as received 

Sample photo 

SGS authenticate the photo on original report only 

** End of Report *** 
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Oate: 11.30.2005 P Y ~  I or3  Test Report No. TJ506961fCHEM 

ZlBO OONGDA CHEMICAL GO.,LTD. 
NO. 21 XLNCUN €AST RUAB,ZHANGDIAN DlSTRICT.ZI&O CF-P(,SHANO.ONG PROVINCE,CHIbJA 

The fallowing samplets) 

Sample Name 
SGS Ref No. 
SGS Order No. 
Main substance 

Sample Recewing Data 
Testing Period 

tsshvere submitted end identified on behalf of the appHieant as: 

ION EXCHANGE R€SlN 
TJECaoS1102708 
WED0051 1003!j$FD 
ION EXCHANGE RESIN 

November 23,2005 
November 23 tn November 28,2003 

Test Requested : I ]  To determine the Cadmium Odntenl ol t k ?  su bmilbd sampier. 
21 To determine the Lead cantent of the 62111mlUe.d San~ple. 
3) To delamine hlercury content of the suPlmimd sample. 
4) Tcl determine Hexavalent Chromium mntent of the submitted sample. 
51 Ta detc?rrnlne %he PBBs(Po1ybrominated biphenyls] PBBEstPBDEs) 

(Polybraminated biphenyl ethers] wntent of the submitted sample. 

Test method : 1) With reference to 3s €PI 1122:2005, Method B or other acid digestion. 
Analysis was ptlrbfftWd by InductNely CFrupFed Argon Plasma -Atomic Emission 
Spectramakry {ICP-AES) or &omic Absorption SpclfomtW]. 

2) Witk relt?rrsnce to US EPA Method 30508 or other acid digestion. 
Analysis was performed by lnductivaly Coup&ed Argon Plasma - Atomic Emission 
Speclromeary (ICP-AES] or Atomic Absomittllao Spctromefry. 

3) With referenee M US EFA 3052 QT other add digasaian, 
Andlytiirs was performed bylndwtiveky Coupl%d Aqpn Plasma - Atomic Emission 
Speclrumcy (ICF-AES) ar US EPA74i3 Analysis was performed by Hg Ana6yzer 

4) vvrtfir reLrenca to US EPA3EIBDA and US EPATtS6A 
Analysis was performed by UV-VI$ Spectrametric method I 

6) Wilh refererice to USEPA &0.31pJ@270Ci354~C!3s508 
Analysis was psrfmmed by GCMS 

Te$t Results 

Sianed for and on behalf of 

: Please refer to next Page 

0 0 0 0 8 5  
TES, LL 

(b) (6)



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 84 

f 

Test Report No. TJ50596lICHEM Date: 11.30.2005 Page 2 af 3 



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 85 

(b) (6)



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 86 

0 0 8 8  

(b) (6)



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 87 

,%-/ 

APPENDIX C 

Specifications & Specific Analyses of Multiple Production Lots for 
Purecircle High Purity Steviol Glycosides Product 

C-1 Specifications for Purecircle SG95 

C-2 Certificates of Analysis for 5 Production Batches of SG95 

C-3 Analytical Report on Determination of Steviol Glycosides Content 
* 

C-4 Certificates of Analysis for Pesticide Residues 

ba, 

SSQ 

0 0 0 0 8 9  
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Odor 
Taste 
Sweetness, fold sweetness to sucrose 
Total Steviol Glycosides, YO (anhydrous basis) 
- Stevioside, YO 
- Rebaudioside A, YO 

Appendix C-I 

NAME OF PRODUCT: Steviol Glycosides 95 (SG95) 

Slight, characteristic 
Characteristic, sweet, slightly bitter 

>230 

( L n  - 
- u n  

u n  - 
FCC VI 295.0 

15.0 - 30.0 6 6 "  - 
50.0 - 65.0 u n  

I PARAMETER 

- Rebaudioside B, YO 
- Rebaudioside C, YO 
- Rebaudioside D, YO 
- Rebaudioside F, YO 
- Rubusoside. YO 

METHOD 

52.0 
515.0 
52.5 
53.0 
52.0 

u n  - 
u n  - 
u n  - 
( L n  - 
u n  

SPECIFICATION I 

- Dulcoside A, YO 

I I 
ADDearanCe Sensorv Evaluation Off-white to white Dowder 

52.0 6 6 "  
~ 

Loss on Drying, YO JECFA Vo1.4 <6.0 

I - I 

52.0 u n  - Steviolbioside, 9'0 

pH, 1% in water 4.5-7.0 u n  - 
Residual Ethanol, YO USP c461=- (0.5 
Residual Methanol, YO 
Ash, Yo 

Lead (as Pb). DDm 

<0.02 
JECFA Vo1.4 (1.0 

ICP-MS AOAC 4 . 0  

u n  - 

Prepared by: 

Arsenic (as As), ppm 

Optical Rotation, [ U ] * ~ M  

Cadmium (as Cd), ppm 

Total Plate Count, CFU/g 
Yeast and Mold, CFU/g 
Total Coliforms, MPN/g 
E. coli count, MPN/g 
Salmonella sp. 

Lai Chee Seng 
Senior QA & Food Technologist 
Date: 29/01/2010 

4 . 0  
c1.0 

u n  - 
( L n  - 

USP <781> -3O.OO to -38.0° 
AOAC 990.12 c1000 

AOAC 997.02 e o 0  
Chapter 4, FDA Not Detected 

Not Detected 
Chapter 36, AOAC, 2001 NegativeD5g 

u n  - 

Reviewed by: 

Avetik A. Markosyan, MD, PhD 
Director R&D / QA&QC 
Date: 29/01/2010 
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METHODS SPECIFICATION RESULT 

Appendix C-2 
NAME OF PRODUCT: 
BATCH #: A0912266 
MANUFACTURING DATE: 13'h DECEMBER 2009 
EXPIRY DATE: 
STORAGE CONDITIONS: 

Steviol Glycosides (SG95) 

2 Years from Manufacturing Date 
Store in cool, dry and ventilated area. 

Appearance 

Odor 

Sensory Evaluation Off-white to white powder Approved 

- Slight, characteristic Approved " >, 

Total Steviol Glycosides, % (anhydrous basis) 

- Stevioside, % 

I Taste I - I Characteristic, sweet, slightly bitter I Approved I " 7, 

FCC VI t 9 5  0 96.50 

- 15 0 - 30 0 18 31 '1 3 ,  

I Sweetness, fold sweetness to sucrose I - I >230 I 250 I ' I  39 

- Rubusoside, YO 

- Steviolbioside, % 

- Dulcoside A, % 

Loss on Drying, % 

Solubility, % 

pH, 1% in water 

- 4 0 0 21 " 1, 

- 52 0 0 23 " (1 

- 52.0 0 39 " 93 

JECFA Vo1.4 <6 0 1.42 

- Freely Soluble Approved 

- 4.5 - 7 0 6 2  

" 91 

" 7, 

I 64.56 I SO 0 -65  0 I ' I  3. - I I - Rebaudioside A, % 

Ash, % 

Lead (as Pb), ppm 

Arsenic (as As), ppm 

Cadmium (as Cd), ppm 

- I 101 I 4 0 I " 7, I 1 - Rebaudioside B, % 

JECFA Vo1.4 <1.0 <o 1 
ICP-MS AOAC <1 0 0 041 

- <1 .o 0.013 " 9, 

- < l o  <0.005 " 7, 

- I 9.85 I 515.0 I " ,, I I - Rebaudioside C, % 

Optical Rotation, [UIz5589 

Total Plate Count, CFU/g 

Yeast and Mold, CFU/g 

- I Not Detected I 4 5 I " >, I I - Rebaudioside D, % 

USP<78 1 > -30 Ooto -38 0' -32 80" 

AOAC 990 12 < 1 000 Not Detected 

AOAC 997.02 <200 Not Detected 

I - Rebaudioside F, % I - I 53.0 I 1.93 I " ,, 

Total Coliforms, MPN/g 

E.coli count, MPN/g 

Salmonella sp. 

Chapter 4, FDA Not Detected Not Detected 

- Not Detected Not Detected 

Chapter 36, AOAC, 2001 Negativd25g Not Detected 

" ,> 

I Residual Ethanol, % I USP<467> I <o 5 I 0.050 I 
I Residual Methanol, % I - I <o 02 I 0.005 I " >, 

Prepared by: 
Choung Chia Mei 
Quality Assurance Department 
Date: 2gth January 20 10 

Reviewed by: 
Mr. Lai Chee Seng 
Quality Assurance Department 
Date: 2gth January 2010 
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PARAMETER METHODS SPECIFICATION RESULT 
Auuearance Sensory Evaluation Off-white to white powder Approved 

I Odor I I Slight, characteristic I Approved I " 1, 

- 

Taste 

Sweetness, fold sweetness to sucrose 

Total Steviol Glycosides, YO (anhydrous basis) 

- Stevioside, % 

- Rebaudioside A, YO 

- Rebaudioside B, % 

'I - >1 Characteristic, sweet, slightly bitter Approved 

- >230 250 

FCC VI ?95 0 96 1 1  

- 15 0 - 30 0 19 37 

- 50.0 - 65.0 61 25 

" 3 ,  

" 3 ,  

" ., 

- 52 0 0 99 " 7, 

I 11.13 I 515.0 I " ,, - I I - Rebaudioside C, % 

I Residual Ethanol, % I USP<467> I <o 5 I 0 180 I 

I - Rebaudioside D, % I - I 52.5 I Not Detected I " 3, 

I <0.005 I Cadmium (as Cd), ppm I - I <1 0 I " ?, 

<200 I Not Detected I I Yeast and Mold, CFU/g I AOAC997.02 I 

- Rebaudioside F, % 

- Rubusoside, % 

- Steviolbioside, YO 

- 53 0 2.21 

- 52 0 0 35 

- 52.0 0 35 

" ., 

" >, 

" 9 ,  

- Dulcoside A, % - 52 0 " >> 0.45 

Loss on Drying, YO 

Solubility, YO 

pH, 1% in water 

JECFA Vol4 <6.0 3.56 

Approved Freely Soluble I' (1 - 
- 4.5 - 7.0 6 2  " 9, 

Residual Methanol, YO - <0.02 0.005 " 3 ,  

Ash, % JECFA Vol4 I < l o  

Prepared by: 
Choung Chia Mei 
Quality Assurance Department 
Date: 2Sth January 2010 

0 2  

Reviewed by: 
Mr. Lai Chee Seng 
Quality Assurance Department 
Date: 2S'January 2010 

Lead (as Pb), ppm 

Arsenic (as As). upm 

ICP-MS AOAC 4 . 0  0.026 

<1 .o 0 005 " 9. 

Optical Rotation, [aIz5589 

Total Plate Count, CFU/g 

USP<781> -30 OD to -38.0' -34 20" 

AOAC 990.12 4 0 0 0  Not Detected 

Total Coliforms, MPN/g 

E.coli count, MPN/g 

Salmonella sp 

Chapter 4, FDA Not Detected Not Detected 

- Not Detected Not Detected 

Chapter 36, AOAC, 2001 Negative/25g Not Detected 

" n 



PARAMETER 
Appearance 

Odor 

Taste 

METHODS SPECIFICATION RESULT 
Sensory Evaluation Off-white to white powder Approved 

- Slight, characteristic Approved 

- characteristic, sweet, slightly bitter Approved 

" >> 

" 3, 

I Not Detected I 4 5  I 'C >, - I I - Rebaudioside D, % 

Sweetness, fold sweetness to sucrose 

Total Steviol Glycosides, % (anhydrous basis) 

- Stevioside, % 

- Rebaudioside A, 'YO 

- Rebaudioside B, % 

- Rebaudioside C, % 

I 2.11 I 53 0 I '1 ,, - I I - Rebaudioside F, % 

- >230 250 'I 9, 

FCC VI z95.0 96.86 

- I5  0 - 30 0 20.15 

- 500 - 65 0 61.58 

- 52.0 1.04 

- g 5 . 0  I O  39 

" 9, 

" 9. 

" 3 ,  

" 7, 

I 0.76 I 52 0 I " 9. - I I - Rubusoside, % 

- Steviolbioside, % 

- Dulcoside A, % 

Loss on Drying, YO 
Solubility, % 

- 4 . 0  0.30 " 3 ,  

- 4 0 0 50 

JECFA Vo1.4 <6.0 1.93 

" 7, 

- Freely Soluble Approved " ., 

I PH, 1% in water I - I 4 5 - 7 0  I 6 2  I " ,, 

Residual Ethanol, % 

Residual Methanol, % 

Ash, 'Yo 

Lead (as Pb), ppm 

Arsenic (as As), ppm 

USP<467> <o 5 0.300 

- <o 02 0.005 " ,, 

JECFA Vol4 <I .o 0 2  

ICP-MS AOAC <1.0 0.026 

- <10 <o 005 " 3. 

I Cadmium (as Cd), ppm I - I <1 .o I <0.005 I " 7, 

Yeast and Mold, CFU/g 

Total Coliforms, MPN/g 

E.coli count, MPN/g 

Salmonella sp. 

I I -30.0' to -38.0' -34.20" I USP<781> I Optical Rotation, [aIz5589 I 
AOAC 997.02 <200 Not Detected 

Chapter 4, FDA Not Detected Not Detected 

- Not Detected Not Detected 

Chapter 36, AOAC, 2001 Negativd25g Not Detected 

" ,. 

I Total Plate Count, CFU/g I AOAC 990.12 I <I000 I Not Detected I 

Prepared by: 
Choung Chia Mei 
Quality Assurance Department 
Date: 2gth January 2010 

Reviewed by: 
Mr. Lai Chee Seng 
Quality Assurance Department 
Date: 28* January 2010 

8 0 0 0 9 3  
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PARAMETER 
Appearance 

Odor 

NAME OF PRODUCT: 
BATCH #: A0912269 
MANUFACTURING DATE: 16'h DECEMBER 2009 
EXPIRY DATE: 
STORAGE CONDITIONS: 

Steviol Glycosides (SG95) 

2 Years from Manufacturing Date 
Store in cool, dry and ventilated area. 

METHODS SPECIFICATION RESULT 
Approved 

~ Slight, characteristic Approved 

Sensory Evaluation Off-white to white powder 
" 3 ,  

- Rebaudioside B, % 

- Rebaudioside C, % 

- Rebaudioside D, % 

- Rebaudioside F, YO 

- Rubusoside, % 

- Steviolbioside, % 

I Taste I - I Characteristic, sweet, slightly bitter I Approved I " n 

- 52 0 1 05 " ,> 

- 515 0 10.66 

- 1 2  5 Not Detected 

- 1 3  0 2 17 

" ,> 

" 7, 

'1 ,. 

- 52.0 0 57 " ,. 

- 12.0 0.30 " .> 

I Sweetness, fold sweetness to sucrose I - I >230 I 250 I " 11 

Loss on Drying, % 

Solubdity, Yo 

pH, 1% in water 

Residual Ethanol, % 

I Total Steviol Glycosides, % (anhydrous basis) I FCC VI I Z95.0 I 96 41 I 

JECFA Vol4 <6 0 2 92 

Approved Freely Soluble " 7, - 
- 4.5 - 7 0 6.1 " >, 

USP<467> <os 0 270 

- I I9 71 I I5 0 - 30 0 I 'Z ,, I I - Stevioside, % 

Ash, % 

Lead (as Pb), ppm 

Arsenic (as As), ppm 

I 61 45 I 50.0 - 65.0 I " ,, - I 1 - Rebaudioside A, % 

JECFA Vol4 4 . 0  <o. 1 
ICP-MS AOAC <1.0 0 032 

- < 1 0  0 005 I' ,, 

Optical Rotation, [a]*'589 

Total Plate Count, CFU/g 

Yeast and Mold, CFU/g 

- I 0.47 I 4 0 I " ,, I I - Dulcoside A, % 

USP<781> -30.0" to -38.0" -34.50" 

AOAC 990.12 <loo0 Not Detected 

AOAC 997.02 <200 Not Detected 

E.coli count, MPNIg 

Salmonella sp 

I Residual Methanol, % I - I <o 02 I 0 004 I " ,, 

- Not Detected Not Detected 

Chapter 36, AOAC, 2001 Negativd25g Not Detected 

" ,1 

I Cadmium (as Cd), ppm I - I < l o  I <0.005 I " 3, 

I Total Coliforms, MPN/g I Chapter4, FDA I Not Detected I Not Detected I 

Prepared by: 
Choung Chia Mei 
Quality Assurance Department 
Date: 28* January 2010 

Reviewed by: 
h4r. Lai Chee Seng 
Quality Assurance Department 
Date: 28* January 2010 

ASSO s, LL 0 0 0 0 9 4 1  
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METHODS SPECIFICATION RESULT 
Approved 

Slight, characteristic Amroved 

Sensory Evaluation Off-white to white powder 
" 7 ,  

NAME OF PRODUCT: 
BATCH #: A0912270 
MANUFACTURING DATE: 17'h DECEMBER 2009 
EXPIRY DATE: 
STORAGE CONDITIONS: 

Steviol Glycosides (SG95) 

2 Years from Manufacturing Date 
Store in cool, dry and ventilated area. 

Total Steviol Glycosides, % (anhydrous basis) 

- Stevioside, % 

- Rebaudioside A, % 

FCC VI ?95 0 95 86 

- 15.0 - 30.0 18 71 

- 50.0 - 65 0 62 73 

" ,, 

" 3, 

I Taste I - I Characteristic, sweet, slightly bitter I Approved I " 9, 

- Rubusoside, % 

- Steviolbioside, Y 

- Dulcoside A, % 

Loss on Drying, YO 

Solubility, % 

I Sweetness, fold sweetness to sucrose I - I >230 I 250 I " 3 ,  

- 52 0 0 27 

- 52 0 0 28 

- 1 2  0 0 41 

JECFA Vo14 <6 0 3.25 

" >> 

" >, 

" ,, 

- Freely Soluble Approved " >, 

Residual Methanol, % 

Ash, Yo 

Lead (as Pb), ppm 

Arsenic (as As), ppm 

Cadmium (as Cd), pprn 

- I 1.01 I 4 0 I " ,, I 1 - Rebaudioside B, % 

- <0.02 0 004 

JECFA Vol4 <10 <o. 1 
ICP-MS AOAC <10 0 029 

" >, 

- <1 0 <0.005 " 7, 

- <1.0 <O 005 " 11 

I I O  35 I 515.0 I " >, - I I - Rebaudioside C, % 

Total Plate Count, CFU/g 

I Not Detected I 52 5 I C' >, - I I - Rebaudioside D, % 

Not Detected AOAC 990.12 < 1 000 

I - Rebaudioside F, % I - I 13.0 I 2 07 I " ., 

Total Coliforms, MPN/g 

E.coli count, MPNIg 

Salmonella sp. 

".: 

Chapter 4, FDA Not Detected Not Detected 

- Not Detected Not Detected 

Chapter 36, AOAC, 2001 Negative/25g Not Detected 

" 3 ,  

I pH, 1% in water I - I 4 5 - 7 0  I 6 0  I '1 9. 

1 Residual Ethanol, % I USP<467> I <o 5 I 0 130 I 

I Optical Rotation, [a]25589 USP<781> -30.0' to -38.0' -33 70" 

I Yeast and Mold, CFU/g I AOAC997.02 I <200 I Not Detected 

Prepared by: 
Choung Chia Mei 
Quality Assurance Department 
Date: 2Sth January 2010 

Reviewed by: 
Mr. Lai Chee Seng 
Quality Assurance Department 
Date: 28* January 2010 

0 0 0 0 9 5  
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Appendix C-3 

See following 111 pages 

Not included in sequence with main document page numbers. 
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4 PureCircle Sdn Bhd 

PureCircle 

HPLC Assay of Rebaudioside A and related Steviol Glycosides 
in 5 commercial lots of Steviol Glycosides 

Report#: Issue dafe: 01/02/10 

Revisiori date: ------- AAM02010001 

Prepared by: a / /  W & / U  
Avetik A. Marltosyau (Principal Scientist) Date 

HPLC Assay of Rebaudioside A and related Steviol Glycosides 

Approved by: d / (  03/ a 0  
Varuzhau H,&#dyau (Vice Prdident; Date 

Revisioii No: 00 

(b) (6)

(b) (6)
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4 Purecircle Sdn Blid 

PureCkcIe 

Obiective 

To determine rebaudioside A aiid related steviol glycosides content in 

commercial lots of Steviol Glycosides produced by Purecircle. 

Samples 

Report#: Issiie date: 01/02/10 

Revision (late: ------ AAM02010001 

Five samples representing coinmercial lots of Steviol. GZycusides labelel 

“A09 12266”, “A0912267”, “A0912268”, “A091 2269”, and “A0912270”. 

HPLC Assay of Rebaudioside A and related Steviol Glycosides 

five 

Revisim No: 00 

as 

Standards 

1. USP Rebaudioside A Standard; Lot#FOIO77 (USP Rockville, MD USA); 

2. USP Stevioside Standard; Lot#FOIO80 (USP Rockville, MD USA); 

3. Rebaudioside B Standard; Lot31 8227-101 (Cliromadex Ii~c. h-vine, CA USA); 

4. Rebaudioside C Standard; Lot#00018228-3962 (Chromadex Inc. kvine, CA 

USA); 

5. Rebaudioside D Standard; Lot#00018229-4104 (Chroinadex Inc. Xivine, CA 

USA); 

6. Steviolbioside Standard; Lot#OOO19349-1821 (Chromadex Inc. Irvine, CA USA); 

7. Dulcoside A Standard; Lot#04949-002 (Chromadex Inc. Irvine, CA USA); 

8. Rubusoside Standard; Lot#270308 (PureCkcle Sdn. Bhd., Malaysia). 

Solvents and Reagents 

- Acetonitrile, HPLC grade (JT Baker, .USA); 

2 

0 0 0 0 9 8  
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4 PureCircle Sdn Bhd 

PureClrcle 

- Water, HPLC grade (.IT Baker, USA); 

- Ammoilium acetate, reagent grade (Merck, Germany); 

- Acetic acid, reagent grade (Merck, Germany). 

Report#: Issue date: 01/02/10 

Revisfoii date: ------- AAMO2010001 

Apparatus 

HPLC Assay of Rebaiidioside A and related StevioI Glycosides 

1. Agilent 1200 HPLC system equipped with binary pump (G1312B), auto sampler 
(Gl367D), thermostatted columii compai-tment (G13 16B) and DAD detector 

(G1315C), (Agilent Technologies, USA); 

2, Analytical column, Zorbax NH2, 4.6x250mm, 5pm (PN 880952-708), (Agilent 

Technologies, USA); 

3. Analytical balance, XS205, (Mettler Toledo, USA); 

4. Karl Fischer coulometer, Mettler Toledo DL-39, (Mettler Toledo, USA); 

5. Volumetric (class A) and Laboratory.glassware. 

Revision No: 00 

Solution Preparation 

Acetate biifler, Mobile Phase, mid Dilzrent were prepared as per FCC 6 monograph 

method (see appendix A). 

Standard solutions 

Rebaudioside A: approx. 1000, 2000,3000, and 4000 mgL USP Rebaudioside A 

solutions in Diluent. 
Stevioside: approx. 2.5, 10, 100, 500, 1000, and 2000 mg/L USP Stevioside 

solutions in Diluent. 

3 

0 0 0 0 9 9  
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4 PureCircIe Sdn Bhd AAM02010001 

PureCircfe 
HPLC Assay of Rebaudioside A aiid reIated Steviol Glycosides 

Stcviol GIycosides retention time marker solution (MS): approx. 100 mg/L (each) 

of Rubusoside, Dtifcoside A, Stevioside, Rebaudioside C, Rebaudioside A, Rebaudioside 

D, Steviolbioside, and Rebaudioside B solution in Dihent. 

Issue date: 01/02/10 

Revision date: ------- 
Revidoll No: 00 

Sample solution 

Sample solution was prepared at approx. 5000 mg/L in Diiuent. Water content was 

determined by Karl Fischer method. 

Chromatonraphi c s ys tern 

- Chromatograph - Agifent I200 series HPLC equipped with binary pump, autosampler, 

theirnostatted column compartment and DAD detector; 
- Column - Zorbax NH2 4.6 x 250 mm; 5 pm at 3OOC; 

- Flow rate - 2.0 mL/min; 

- Injection volume - 12 pL; 

- Detector - UV 210 nm. 

System Suitability Requirements 

System suitability was checked as per FCC 6 monograph method. 

- Detector response: Peak to noise ratio for 2.5 mg/L Stevioside Standard solution - 
NLT 3, (see appendix B); 

- Relative Standard Deviation: Rebaudioside A peak area and retention time - NMT 
2.0%, (see appendix B); 

- Colnmn efficiency: NLT 5000 theoretical plates count, N, using Rebaudioside B peak 

from Sample solution, (see appendix B); 

4 



U Report#: 
b PirreCircle Sdn Bhd ~ 0 2 0 1 0 0 0 1  

Purecircle 
HPLC Assay of Rebaudioside A and related Steviol Glycosides 

- Retentioil Time: Rebaudioside A retention time less than 8.0 min, (Not applicable, as 

longer column is used); 

- Tailing Factor: NMT 2.0 for Rebaudioside B peak from Sample sofution, (see 

appendix B). 

Issue date: 01/02/10 

Revision date: --.---- 
Revision No: 00 

Analysis 

Analysis and calculations were performed as per FCC 6 monograph method for 

Rebaudioside A and Related Steviol Glycosides (see appendix A). 

The assay results are summarized in Table 1. 

Table 1 

Rebaudioside A and I 

* Average of 2 duplicates is reported. 
Rub - Rubusoside 
DnlA - Dulcoside A 
RebA, B, C, D, F - Rebaudioside A, B, C, D, P 
Sbio - Steviolbioside 
TSO -Total Steviol Glycosides 
ND -Not Detected 

Reference 

1.  Rebaudioside A 

2009, p. 1438-42. 

elated steviol glycosides assay 

monograph, Food Chemicals Codex (FCC) 6, Second Supplentent, 

5 
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4 PureCircIe Sdn Bhd 

Purecircle 

Rebnridioslde A mmrelnlensfe,,lolglycosid~ nssny, PCC 6, Sccond Supplcmcnt, 2009, p.1438-42. 

Report#: Issue date: 01/02/10 

Revision date: ------- AAM02010001 

ASSAY 

PROCEDURE 
Acetate buffer: Dissolve 0.125 g ammonium acetate in 900 mL of water, adjust pH 

to 4.3 with glacial acetic acid solution and dilute to 1 L, [NOTE: It may be necessary to 
adjust the ratio of ammonium acetate to acetic acid. Changing the pH adjusts the 
retention time of rebaudioside A and related glycosides. Decreasing the pH of the buffer 
will decrease the retention time of rebaudioside A.] 

Mobile phase: 20% (v/v) Acetate buffer in acetonitrile [NOTE: Equilibrate the column 
by flushing with 75 mL of isopropyl alcohol and then 50 mL of acetonitrile. After that, 
flush the column with Mobile phase until the retention time of rebaudloside A is less than 
8 min (may take up to one day of flushing).] 

Diluent: 25% (v/v) Acetate buffer in acetonitrile [NOTE: Allow Diluent to come to 
room temperature before use.] 

Rebaudioside A standard solutions: 4500, 4750, 5250, and 5500 mg/L USP 
Rebaudioside A RS in Diluent 

Stevloslde standard stock solution: 250 mglL USP Stevioside RS in Diluent 
Stevioslde standard solutions: 2.5, 5.0, I O ,  25, and 50 mg/L USP Stevioside RS 

in Diluenf: from Sfevioside standard stock solution 
Sample solution: 5000 mglL in Diluent 
Chromatographlc system, Appendix IIA 
Mode: High-performance liquid chromatography 
Detector: UV(21Onm) 
Column: 15-cm x 4.6-mm, packed with a propylamino silane phase bonded to slllca 

gel (5-pm particle diameter)' 
Column temperature: 30" 
Flow rate: I .5 mumin 
Injection sire: 12 pL 
System sultability 
Samples: 5250 mg/L Rebaudioside A standard solution, 2.5 mglL Stevioside 

standard solution, Sample solution 
Suitability requirements 
Detector response: Peak to noise ratio (peak height /baseline noise) is NLT 3 for 

the stevioside peak from the 2.5 mg/L Sfevioside standard solution, where peak height is 
expressed in mAU, and baseline noise is the maximum deflection of the baseline (mAU) 
in a blank at the retention time of stevioside over the same baseline peak width in min. 

Relative standard deviation: NMT 2.0% for rebaudioside A peak area and 
retention time from the 5250 mg/L Rebaudioside A standard solution . 

Column efffclency: NLT 5000 theoretical plates count, N, using the rebaudioside B 
peak from the Sample solutlon 

Retentlon time: The retention time for the rebaudioside A peak frdm the 5250 mg/L 
Rebaudioside A standard solution is less than 8.0 min. 

Tailing factor: NMT 2.0 for the rebaudioside B peak from the Sample solution 

HPLC Assay of Rebaudioside A and related SfevioI Glycosides ' 

' Zorbax NH2 (Agilent Technologies), or equivalent. 

Revfsio~l No: 00 
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Analysis: Separately inject equal volumes of the Rebaudioside A standard 
solutlons, Sfevioside sfandard solutions, and Sample solution into the chromatograph, 
and measure the responses for the major peaks on the resulting chromatograms. [NOTE: 
The approximate retention times for rebaudioside A and its related steviol glycosides are; 
listed below in Chromatographic Profile Table I. If the retention time for rebaudioside A 
is below 6 min, adjust the ratio of ammonium acetate to acetic acid.) 

Approx. 
Retention 

Time 
Compound (min) 

Ru busoside 3.0 

Dulcoside A 3.9 

Molecular 
Weight 
(glmol) 
642.73 

788.87 

.%.wioside 4.5 804.88 

Rebaudioside C 5.2 951.01 

Rebaudioside F 5.6 936.99 

Rebaudioside A 7.1 967.01 

Rebaudioside D 16 1129.15 

Steviolbioside 18 642.73 

Prepare a standard curve for rebaudioside A by plotting rebaudloslde A peak areas 
versus concentrations in mg/L, corrected for purity, based on the USP Reference 
Standard label claim. [NOTE: Peak responses for all other steviol glycosides besides 
rebaudioside A are used below in the Related Steviol Glycosldes Impurities test 
procedure.] From the standard cuive, calculate the concentration (CUI of rebaudioside A 
in the Sample solution in m g L  Calculate the percentage of rebaudioside A in the portion 
of the sample taken by the formula: 

cu/csM,x 100% 
Cu = Concentration of rebaudioside A in the Sample solution determined from the 

standard curve (mg/L) 
CSMP = Concentration of the sample in the Sample solution (mg/L) 

IRebaudioside B 

RELATED STEVIOL GLYCOSlDES 
Acetate buffer, Mobile phase, Diluent, Rebaudioslde A standard solutlons, 

Stevfoside standard stock solution, Stevioslde standard solutions, Sample solu- 

36 804.88 
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tlon, Chromatographic system, and System suitability: Prepare as directed in the 
Assay (above). 

Analysis: Proceed as directed above in the Assay, but with the following 
modifications for the standard curve and calculations. 

Using the peak area responses from the Sfevioside sfandari solufions, prepare a 
standard curve for stevioside by plotting stevioside peak areas versus concentrations, in 
mg/L, corrected for purity, based on the USP Reference Standard label claim. From this 
standard curve, determine the concenfration (mgll) of stevioside in the Sample solution. 
Calculate the percent of stevioside in the sample taken using the following formula: 

CU/CSMP x 100% 
Cu = Concentration of stevioside in the Sample solution determined from the 

standard curve (mglL) 
CsMf = Concentration of the sample in the Sample solution (mglL) 

. 

Report##: Issue date: 01/02/10 

Revision date: ------- AAM02010001 

For the seven other steviol glycoside impurifies (rubusoside, dulcosfde A, 
rebaudioside C rebaudioside F rebaudioside D, steviolbioside, and rebaudioside 8) use 
the stevioside standard curve prepared above to calculate the mg/L stevioside 
equivalents for each. Separately calculate the percents of each analyte (rubusoslde, 
dulcoside A, rebaudioside C, rebaudioside F, rebaudioside D, steviolbioside, and 
rebaudioside B) In the sample taken using the following formula which takes into account 
the differences In molecular weights between the analytes and stevioside: 

Cu = concentration of stevioside equivalents in the Sample solution determined from 
the standard curve (mg/L) 

Md = Molecular weight of the analyte (see Chromatographic Profile Table 1 , above 
under Assay) 

Me = Molecular weight of stevioside 804.88 
C ~ M ~  = Concentration of the sample in the Sample solution (mg/L) 

(Cu X M,-j /Ma) / C s ~ p x  100% 
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System Suitability Check 

HPLC Assay of Rebaucliosicle A and related Steviol Glycosides 

B1 Detector response 

B2 %RSD of Rebaudioside A peak area and retention time 

B3 Column efficiency and tailing factor 

Revision No: 00 
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Data File C:\CHEM32\1\DATA\FDAQCO20l\BLANKB.D 
Sample Name: Blank 

PP'===Ctl=POPP====Pe=======E=======~==- -PPUP~=PPPP~~~~======PZI=PPPCEP- -P 

Acq. Operator : PureCircleQCOOl Seq.  tine : 1 
Acq. Instrument : Instrument 1 Location : P1-F-01 
Injection Date : 1/2/2010 6:21:36 PM Inj : 2 

Inj volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METJ-IODS\NOMSD3O.M 
Last changed : 1/2/2010 5:50:18 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 1:30:37 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : Blank 

- DAD1 A, Slg=210,4 Ref=360,100 (FOAQC0201WANK2.D) 
mAU 

0.2 

-0.2 

-0.4 

-0.6 

-0.8 

-1 d 
5 10 15 20 25 mit 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:30:37 PM 
Multiplier: 1 * 0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area 
# bin1 [mini [m~u*sl % - - - - J - - - - - - - 1 - - - - - - J - - - - - - - I - - - - - - - - - - - - - - l - - - - - - - -  
1 3.216 o . 0000 0. ooooo 0 .  aooo 
2 4.517 0.0000 0.00000 0.0000 
3 6.459 0.0000 0 . 0 0 0 0 0  0.0000 
4 7 . 4 4 9  0.0000 0.00000 0.0000 

Name 

I _- - - -_  
Rub 

Stev 
RebC 

DUlA 

0 0 0 1 0  
Instrument 1 1/3/2010 1:30:43 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\PDAQCO201\BLANKZ.D 
Sample Name: Blank 

Peak RetTime Type 
# tminl 

----I-------I------ I 
5 7.990 
6 10.302 
7 24.136 
8 31.426 
9 65.820 

Width A r e a  A r e a  Name 
Iminl tmAU*sl % 

0,0000 0.00000 0.0000 RebF 
0.0000 0.00000 0.0000 RebA 
0,0000 0.00000 0.0000 RebD 
0.0000 0.00000 0.0000 Sbio 
0.0000 0.00000 0,0000 RebB 

-------I----------I--------l--------------------- 

Totals : 0 6 00000 

1 Warnings or Errors : 

Warning : Calibrated compound(6) not found 

Instrument 11/3/2010 1:30:43 PM 



Data Pile C:\CHEM32\1\DATA\FDAQCO20l\STLOD.D 
Sample Name: STLOD 

-1 L 

---- - - - -PPII==EEPEP~=EP=IE=========EEE~=--E~=~==E~**=============-=~======= 

Acq. Operator : PureCircleQCOOl Seq. Line : 2 
A c q .  Instrument : Instrument 1 Location : P1-F-02 
Injection Date : 1/2/2010 6:52:45 PM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 5:50:18 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 1:30:37 PM 

Method Info : No MSD Method 

Sample Info : Stev 2.5ppm (LOD) 

(modified after loading) 

(modified after loading) 

I " ' . ' I " " I ' " ' I ' ' " I " ' ~  

5 10 16 20 25 mii 

.I OADI A, S19=210,4 Ref=360,100 (FDAQCOPOl\STLOD.D) 

-0.2 - 

-0.4 - 

-0.6 - 

-0.8 - 
1 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:30:37 PM 
Multiplier: 1 e 0000 
Dilution : 1 * 0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [minl [min] [mAU*eJ % 

- - - - 1 - - " - - - - 1 - - - - - - ~ - - - - - - - ~ - - - - - - - - - - ~ - - - - - - - - ~ - - - - - - - - - - - - - - - - - - - - -  
1 3.216 0.0000 0.00000 0 . 0 0 0 0  Rub 
2 4.517 0.0000 . 0,00000 0.0000 DulA 
3 6.459 MM. 0.2039 3.41810 100.0000 Stev 
4 7 . 4 4 9  0 . 0 0 0 0  0.00000 0.0000 RebC 0 8 0 1 0 9  

Instrument 1 1/3/2010 1:31:29 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\STLOD.D 
Sample Name: STLOD 

Peak RetTime Type 
# tminl 

---- I . . - . . -- . . - I ------  I 
5 7.990 
6 10.302 
7 24.136 
8 31.426 
9 65.820 

Width Area 
[minl  [m~U*sl 

-. .-----I---------- I -  
0 . 0 0 0 0  0 . 0 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0 0  
0 * 0 0 0 0  0 . 0 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0 0  
0 . 0 0 0 0  0 . 0 0 0 0 0  

Totals : 3 . 4 1 8 1 0  

1 Warnings or Errors : 

Marning : Calibrated compound(s) not found 

Area Name 
% - - - - - - - I - - - - - - - - - - - - - - - - - - - - -  

0 , 0 0 0 0  RebF 
0 . 0 0 0 0  RebA 
0.0000 RebD- 
0.0000 Sbio 
0 . 0 0 0 0  RebB 

. .  

Instrument 1 1/3/2010 1:31:29 PM Page 2 of 2 



Print of window 38 : current Chromatogram(s) 

mAU 

0.0 

0.6 

0.4 

0.2 

0 -  

Current Chromatogram ( B 

L_I DAD1 A, Sfg=210.4 Ref=380,100 (FDAQC0201ETLOD.D) rJ DAD1 A, SIg=210.4 Ref=360,100 (FDAQC0201U3LANK2.D) 

-0.2 - 

-0.4 - 

-0.6 - 

-0.8 - 

Instrul 

-1 I 

0 0 0 1 1 1 1  
. . .  . .  b $0 Ib io 26 mii 

it 1 1/3/2010 1 : 2 9 : 2 7  PM Page 1 of 1 
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%RSD of Rebaudioside A peak area and retention time 



Data F i l e  C:\CHEM32\l\DATA\FDAQCO201\RA3-RSDl.D 
Sample. Name: RA5250 

PPlnnr=f=======E 

Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

P=PP==E========tl~========eePPPPPIE=P===================== 

: PureCircleQCOOl Seq. Line : 32 
: Instrument 1 Location : P1-F-08  
: 1/3/2010 5:53:07 PM Inj : 1 

rnj Volume : 12.0 p1 
: C:\CHEM32\1\METHODS\NOMSD3O.M 
: 1/3/2010 3:48:22 PM by PureCircleQCOOl 

: C:\CHEM32\1\MBTKODS\NOMSDDATA.M 
: 1/4/2010 9:40:17 AM 

: NO MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA 5250 ppm 

I DAD1 A, Sig=210,4 Ref=360,100 (FOAQC0201\RA3-RSDl .D) 

Sorted By Signal 
Calib. Data Modified : Monday, January 04, 2010 9:40:16 AM 
Multiplier: 1.0000 

4 , w  3 f?Xa o,d? 

Dilution : 1.0000 ff7 2 IQB ( ) , (A 
Use Multiplier & Dilution Factor with  ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width A r e a  
# Iminl [min] [mAU*sl 

----i-"-----j----_-I-------l---------- 
1 3.172 0.0000 0.00000 
2 4.340 0.0000 0.00000 
3 5.900 0.0000 0 * 00000 
4 6.875 0.0000 0.00000 

Area 
% 

0 0 0000 
0.0000 
0 IO000 
0 . 0 0 0 0  

-..------ 
Name 

- _ - - - -  
Rub 
D u l A  
Stev 
RebC 

Instrument 11/4/2010 9:40:19 AM Page 1 o f  2 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO201\RA3-RSDl.D . 
Sample Name: RA5250 

Peqk RetTime Type 
# hin3 ----/-----..-I--..--- 
5 7.396 
6 9.162 MM 
7 20.900 
8 25.739 
9 44.221 

Width Area Area Name 
[minl [mAU*sl k 

1 - - - - - - - 1 - - - - - - - - - - 1 - " . . - - - - - 1 - - - - - - - - - - - - - - - - - - - - -  
0.0000 0.00000 0.0000 RebF 
0.3282 6580.73047 100.0000 RebA 
0.0000 0.00000 0.0000 RebD 
0.0000 0.00000 0.0000 Sbio 
0 , 0 0 0 0  0.00000 0.0000 RebB 

Totals : 6580.73047 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/4/2010 9:40:19 AM Page 2 of 2 
0 8 0 1 1 4  



Data Pile C:\CHEM32\1\DATA\FDAQCO2Ol\RA3-RSD2.D 
Samples Name: RA5250 

PPEPne=======PP============PPICE=II==S=I====~-n~--============-====== 

Acq. Operator : PureCircleQCOOl Seq. Line : 32 
Acq. Instrument : Instrument 1 Location : P1-F-08 
Injection Date : 1/3/2010 6:24:16 PM I n j  : 2 

I n j  V o l u m e  : 12.0 p1 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O,M 
Last changed : 1/3/2010 3:48:22 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/4/2010 9:40:52 AM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA 5250 ppm 

- DAD1 A, Sig=210,4 Ref=360,100 (FDAQCO20lW3-RSD2.D) 
mAU 

150 

I00 

50 

J 
1 ' " ' 1 " " 1 ' " ' l " " t " "  5 10 15 20 25 ml 

Sorted By Signal 
Calib. Data Modified : Monday, January 04, 2010 9:40:16 AM 

Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Multiplier: 1.0000 

Signal 1 : DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# Crninl fminl [mAu*sl % 

- - - - 1 - - - - - - - 1 - - - - - - 1 - - - - - - - 1 - - - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - - - - - - - - - - - -  
1 3.172 0.0000 0.00000 0.0000 Rub 
2 4.340 0,0000 0,00000 0.0000 DulA 
3 5.900 0.0000 0.00000 0.0000 Stev 
4 6 . 8 7 5  0.0000 0.00000 0.0000 RebC 

Instrument L 1/4/2010 9:40:55 AM 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO201\RA3-RSD2.D 
Sample Name: RA5250 

P e a k  RetTime Type 
# [minl 

----I”------I------ I 
5 7.396 
6 9.122 MM 
7 20.900 
8 25.739 
9 44.221 

Totals : 

width A r e a  A r e a  Name 
(mini [mAU*sl % 

- - - - - - - I - - . - - - - - - - - I - - - - - - - - l - - - - - - - - - - - - - - - - - - - - -  
0 .0000  0.00000 0 . 0 0 0 0  R e b P  
0.3273 6571.38232 100 ,0000  RebA 
0.0000 0.00000 0 .0000  RebD 
0 . 0 0 0 0  0 .00000 0 .0000  Sbio 
0 .0000  0 .00000 0 .0000  RebB 

6571.38232 

1 Warnings or Errors : 

Warning : C a l i b r a t e d  compound(s) not found 

Instrument 1 1/4/2010 9:40:55 AM P a g e  2 of 2 
0 0 0 1 1 6  



Data File C:\CHEM32\1\DATA\FDAQCO201\RA3-RSD3.D 
Sample. Name : RA5250 

L P P E I I = = E = P 1 P I I P I  

Acq. Operator : 
Acq. Instrument : 
Injection Date : 

Acq. Method 
Last changed : 

Analysis Method : 
Last changed : 

Method Info 

:PPEPPPIPP----------------------IIIIPPPP=--=---- _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  - ----=PPPP 

PureCircleQCOOl Seq. Line : 32 
Instrument 1 Location : P1-P-08 
1/3/2010 6: 5 5  : 24 PM In j  : 3 

Inj Volume : 12.0 pl 
C:\CHEM32\1\METHODS\NOMSD3O.M 
1/3/2010 3:48:22 PM by PureCircleQCOOl 
(modified after loading) 
C:\CHEM32\1\METHODS\NOMSDDATA.M 
1/4/2010 9:41:35 AM 
(modified after loading) 
No MSD Method 

Sample Info : RebA 5250 ppm 

DADl A, Sig=210,4 Ref=360,100 (FDAQCO20ilRA3-RSD3.0) 
mALl 

150 

100 

50 

Sorted By Signal 
Calib. Data Modified : Monday, January 04, 2010 9:40:16 AM 
Multiplier: 1.0000 
Dilution: 3.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DADl A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [minl Iminl ht~u*sl % 

- - - - 1 - - - - - - - 1 - - - - - - 1 " - - - - - - 1 - - - - - - - - - - 1 - " - " - - - - 1 - - - - - -  
1 3.172 0 . 0 0 0 0  0.00000 0.0000 Rub 
2 4.340 0,0000 0.00000 0 . 0 0 0 0  DulA 
3 5.900 0,0000 0.00000 0.0000 Stev 
4 6.875 0.0000 0,00000 0.0000 RebC 

I. 

0 0 0 1 1  '7 
Instrument 1 1/4/2010 9:42 :40  AM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQC0201\RA3-RSD3.D 
Sample Name: RA5250 

Peak RetTime Type 
# [mid 

- - - - \ - - - - - - - I - - - - - -  
5 7.396 
6 9.092 MM 
7 20.900 
8 25.739 
9 44.221 

1 -  

Width Area  Area Name 
[mini [mAU*sj % -  

------- ] ---------- I -------- I ----------------------  
0.0000 0.00000 0.0000 RebF 
0.3265 6604.69385 100.0000 RebA 
0.0000 0.00000 0.0000 RebD 
0.0000 0.00000 0.0000 Sbio 
0.0000 0 , 0 0 0 0 0  0.0000 RebB 

Totals : 6604.69385 

Instrument 11/4/2010 9:41:40 AM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\I?A3-RSD4.D 
Sample. Name : RA5250 

mAU - 

300 - 

250 - 

200 - 

150- 

I 00  - 

50 - 

PO"PPrt===elrrlPPP=~~~~=-==II=======~============aa--==~========= 

Acq. Operator : PureCircleQCOOl Seq. Line : 32 
Acq. Instrument : Instrument 1 Location : P1-F-08 

Inj Volume : 12.0 pl 
Injection Date : 1/3/2030 7:26:33 PM rnj : 4 

Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/3/2010 3:48:22 PM by PureCircleQCOOL 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/4/2010 9:42:30 AM 

Method rnfo : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA 5250 ppm . 

DAD1 A, Sig=210,4 Ref=360,100 (FDAQCO20lW3-RSD4.D) 

a , , , ,  l " " l " " l " " l ' " '  5 10 15 20 25 ml 

Sorted By Signal 
Calib. Data Modified : Monday, January 0 4 ,  2010 9:40:16 AM 
Multiplier: 1 e 0000 
Dilution: 1 . 0 0 0 0  
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig-210,4 Ref=360,100 

Peak RetTime Type Width Area Area 
# [minl [mini tmAU*sl % 

----]-------]------]-------l----------l-------- 
1 3 . 1 7 2  0 6 0000 0 . 0 0 0 0 0  0.0000 
2 4.340 0.0000 0 . 0 0 0 0 0  0 . 0 0 0 0  
3 5.900 0 . 0 0 0 0  0 . 0 0 0 0 0  0 * 0 0 0 0  
4 6.875 0.0000 0 . 0 0 0 0 0  0 * 0000 

- .  

Name 

1 1 9  
Instrument 11/4/2010 9:42:34 AM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\RA3-RSD4.D 
Sample Name: -5250 

Peak RetTime Type Width Area Area Name 
# [minl [mini [mAU*sI % 

- - - - I - - - - - - - I - - - - - - j - - - - - - - I - - - - - - - - - - I - - - - " - - - l - - - - - - - - - - - - - - - " - - - - -  
5 7.396 0 . 0 0 0 0  0.00000 0.0000 RebF . 
6 9.043 MM 0.3246 6578.98730 100.0000 RebA 
7 20.900 0.0000 0.00000 0.0000 RebD 
8 25.739 0 . 0 0 0 0  o.ooooo 0.0000 Sbio 
9 44.221 0,0000 0.00000 0.0000 RebB 

Totals : 6578.98730 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/4/2010 9:42:34 AM 



Data File C:\CHEM32\1\DATA\FDAQCO:!Ol\FtA3_RSDS.D 
Sample Name: RA5250 

I1xP====nP~======Er=PPPEEIP===I==EPIPIPP=====-==nn==~====~=======~=~= 

Acq. Operator : PureCircleQCOOl Seq. Line : 32 
Acq. Instrument : Instrument 1 Location : P1-F-08 
Injection Date : 1/3/2010 7:57:41 PM Inj : 5 

Inj Volume : 12,o pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/3/2010 3:48:22 PM by PuxeCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/4/2010 9:43:36 AM 

Method InEo : No MSD Method 

Sample Info : Reba 5250 ppm 

(modified after loading) 

(modified after loading) 

mAU - 

300 - 

250 - 

200 - 

150 - 

100 - 

50 - 

-- 

i ' " ' l ' ' ' ' l  * " ' I " "  
5 10 15 20 25 mil 

Sorted By Signal 
Calib. Data Modified : Monday, January 04, 2010 9:40:16 AM 
Multiplier: 1.0000 
Dilution : 1.. 0 0 0 0  
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig-210,4 ReE=360,100 

Peak RetTime Type Width Area Area Name 
# fminl [min] [mAU*s] % ----I- - - - - - -  I - - - - _ _  [ - - - - - - - I  - - - - - - - - - -  1 " "  - - - - - - I  - - - - - - . . - I - - - - - _ - - . . - "  

1 3.172 0 . 0 0 0 0  0 . 0 0 0 0 0  0 . 0 0 0 0  Rub 
2 4.340 0 . 0 0 0 0  0,00000 0.0000 DulA 
3 5.900 0 . 0 0 0 0  0.00000 0.0000 Stev 
4 6.875 0 . 0 0 0 0  0.00000 0.0000 RebC 

Instrument 1 1/4/2010 9:43:38 AM Page 1 of 2 



Data F i l e  C:\CHEM~~\~\DATA\FDAQCO~O~\RA~-RSD~,D 
Sample Name: RA5250 

Peak RetTime Type Width A r e a  Area Name 
# [minl [mini EmAU*al 0 

- - - - ] - - - - - - - 1 - - - - - - 1 - - - - - - - 1 - - - - - - - - " - 1 - - - - - " - ~ 1 - - - - - " - - - - - - - - - - - - " - -  
5 7.396 0.0000 0.00000 0.0000 RebF 
6 9,032 MM 0.3254 6597.81885 100.0000 RebA 
7 20.900 0.0000 0.00000 0.0000 RebD 
8 25.739 0.0000 0.00000. 0.0000 Sbio 
9 44.221 0 . 0 0 0 0  0.00000 0.0000 R e b B  

Totals : 6597.81885 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

0 0 0 1 2 2  

Instrument 1 1/4/2010 9:43:38 AM Page 2 of 2 



Data Pile C:\CHEM32\1\DATA\FDAQCO2Ol\FtA3-RSD6.D 
Sample Name: RA5250 

= = = = = = D = E ~ ~ ~ = = = = E ~ ~ = B ~ P F = = = = = E = = = E = F P E P I ~ ~ - ~ ~ U = = = = = = ~ = = = ~ U ~ ~ ~ = = = = = = = =  

Acq. Operator : PureCircleQC001 Seq. Line : 32 
Acq. Instrument : Instrument 1 Location : P1-F-08 
Injection Date : 1/3/2010 8:28:50 PM Inj : 6 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\l\METffODS\NOMSD3O.M 
Last changed : 1/3/2010 3:48:22 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/4/2010 9:44:12 AM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA 5250 ppm 

% DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOZOVRA3-RSD6.D) 

I " " l " " l ' * " l ' ' " l " "  
5 I O  15 20 25 mil 

Sorted By Signa 1 
Calib. Data Modified : Monday, January 04, 2010 9:40:16 AM 
Multiplier: L.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A ,  

Peak RetTime Type 
# [minl - - - - I - - - - - - - [ - - - - - -  
1 3.172 
2 4.340 
3 5.900 
4 6.875 

Sig=210,4 

Width 
[rninl 

0.0000 
0.0000 
0.0000 
0.0000 

- - - - - - -  

Instrument 1 1/4/2010 9 

Ref=360,100 

Area 
~mAU*SI 

I -  - - - - - - - -_ -  
0.00000 
0.00000 
0.00000 
0.00000 

Area Name 
% -------I-------.. 

0,0000 Rub 
0,0000 DulA 
O.OOOO stev 
0.0000 RebC 0 0 0 1  

44:15 AM Page 1 of 2 



Data File C:\CHBM32\1\DATA\FDAQCO201\RA3-RSD6.D 
Sample Name: RA52SO 

Peak RetTime Type 
# [minl ----I---..---I------ 
5 7.396 
6 9.019 MM 
7 20.900 
8 25.739 
9 44.221 

Width Area Area  Name 
[minl [mAU*s] t 

I-------j----------I--------l-----------------"--- 
0 . 0 0 0 0  0.00000 0,0000 RebF 
0.3263 6606.26416 100.0000 RebA 
0.0000 0.00000 0 . 0 0 0 0  RebD 
0.0000 0.00000 0 . 0 0 0 0  Sbio 
0 . 0 0 0 0  0.00000 0 . 0 0 0 0  RebS 

Totals : 6606.26416 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/4/2010 9:44:15 AM 



c Report#: Issue date: 01/02/10 

Revision date: ------- 
Revision No: 00 

6 PiireCircle Sdn BIid AAM02010001 
PureClrcle 
HPLC Assay of Rebaudioside A arid related Steviol Glycosides 

I J 

Column efficiency and tailing factor 



Data F i l e  C:\CHJ3M32\l\DATA\FDAQCO201\SERB.D 
Sample Name: SERB 

E x t e n d e d  P e r f o r m a n c e  R e p o r t  

Instrument: Instrument 1 

Module Type Firmware rev. Serial number 
- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - I - - - - - - l - - - - - - - - - - - - - - - i - - - - ~ - - - - - - - - - -  
1200 Binary Pump SL G1312B A. 06.10 [0051 DE63059499 
1100/1200 Diode Array Detector SL G1315C B .  01.06 [OOOll DE73457979 
1200 Column Thermostat SL G1316B A.06.10 [004] DE60559042 
1200  High Performance Autosampler SL+ G1367D A.06.12 10031 DE82555258 

Software Revision: Rev. 8.04.01 SP1 [650] Copyright Agilent Technologies 

.I 

Column Description : Zorbax "2 
product # : 880952-708 Batch#: BO9019 
Serial# : UST0012362 
Diameter : 4 . 6  mm Length : 250.0 mm 
Particle size : 5 . 0  pm Void volume : 6 0 . 0  % 
Maximum Pressure : 200 bar Maximum pH : 9 
Maximum Temperature: 60 OC 
Comment: 

Analysis method: 
Path: C:\CHEM32\1\METHODS\NOMSDDATA.M 
Name: N0MSDDATA.M 

Sample information for Location: P1-F-04 

Sample Name: SERB 

Injection volume: 12.0 p1 
Injection# : 1 

Acquisition information: 

Operator: PureCircleQCOOl 
Date/Time: 1/2/2010 8:30:08 PM 
Data file: 

Path: C:\CHEM32\1\DATA\FDAQC0201\ 
Name: SERB.D 

Path: C:\CHEM32\1\METHODS\ 
Name : NOMSD . M 

Method file: 

Multiplier: 
Di Lu t ion : 

1 . 0 0  
1.00 

Flow: 2.000 ml/min 
Pressure at start: 98 bar 
Left.Temp. at start: 3O.O0C Left Temp. at end: 
Right Temp. at start: 30.0°C Right Temp. at end: 

Pressure at end: 105 bar 

Instrument 1 1/4/2010 9:52:00 AM Page 1 of 4 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO2Ol\SERB.D 
Sample Name: SERB 

mAU i 

140 - 

120- 

too - 
% 

Solvents : 

80 - 

60 - 

4 0  - 

20 - 

0 

PMPl I Solvent H 2 0  - 
PMPl , Solvent ACN - 

-- 

Extended Memory (DAD11 
Compact Flashcard: 1024MB 

Signal description: DAD1 A, Sig=210,4 Ref=360,100 

DAOl A, Sig=210,4 Ref=360,100 (FDAQCOZOI\SERB.D) 

A$ 

Instrument 1 1/4/2010 9:52:00 AM 



Data File C:\CHEM32\1\DATA\FDAQCO20l\SERB.D 
Sample Name: SERB 

Compound# 9 : RebB 
Amount [ I :  180,4027 

Peak description [min] : 
Signal: DAD1 A, Sig=210,4 Ref=360,100 
RetTime: 57.831 k '  : 
Height: 2.53 Area : 
Start: 56,265 End: 60.295 
Skew: 0.380 Excess: 
Width at half height: 

5 sigma: 
tangent : 
tailing : 

Symmetry: 
USP Tailing: 
Integration type: 
T h e  increment frnsecl : 
Data points: 

Statistical moments (BB peak detection): Efficiency: Plates per .. 
MO: 265.1 
M1: 58.156 
M2: 0.466056 
M 3 :  0.12084 
M4: 0.582445 

column 
Tangent method 6279 

Halfwidth method 6462 

Statistical 7257 
5 sigma method 7435 

Relationship to preceeding peak: Selectivity: 
Resolution Tangent method: -1.000 5 sigma method 

Halfwidth method -1.000 Statistical method 

meter 
25115 
25847 
29742 
29028 

-1.000 
-1.000 
-3..  000  

0 0 0 1 2 8  
Instrument: 11/4/2010 9:52:00 AM Page 3 of 4 



Data File C:\CHEM32\1\DATA\FDAQCO20l\SERB.D 
Sample Name: SERB 

Name Page # Ret.Time Amount 
[min] 11 # 

1 57.831 180.4027 RebB 3 
p======'- 

Total : 180.4027 

* * *  End of Report *** 

. 

Instrument 11/4/2010 9:52:00 AM 



U 
4 Purecircle Sdn Bhd 

PureCircle 

Standard Chromatograms 
Cl Stevioside 

C2 Rebaudioside A 

C3 M8 retention time marker (beginning and end of the assay) 
C4 In-assay standard recovery check (Stevioside and Rebaudioside A) 

Report#: Issue date: 01/02/10 

Revision date: ------- AAM02010001 
I 

0 0 0 1 3 0  

HPLC Assay of Rebaudioside A and related Steviol Glycosides Revisioll No: 00 



c 
4 PureCircIe Sdii Bhd 

Purecircle 
I I I 

APPENDIX Cl 

Report#: Issue date; 01/02/10 

Revision date: ------- AAM02010001 

Stevioside 

HPLC Assay of Rebandioside A and reIated Steviol Glycosides Revision No: 00 



. 

Purecircle 
HPLC reference standard preparation form 

Revision date: ------- 
Revision No: 00 

c 
4 Purecircle Sdn Bhd 

Stock Solution 

Docunient#: Issue date: 01/12/07 
PCGLAB-004 

Standard Info Stevbside (USP) 

Lot# FOI080 
Purity, %wt (“as is”) 97.0 
Purity, %wt (“dry basis”) I N/A 1 

DilutiKLevels 

Weight,mg 

Gross concentration, mg/L 

Residual Solvent, %wt 

Volumetric flask volume, mL 

Water, %wt (Karl Fischer) 

Adjusted concentration, mgL 

5l.13 
25 
2045 
c 

I 

,384 

I 

& I I I 

Level# I Dilution 
I k 200 
a k 20 
3 x 4  

lLAPTHlhACr , QL GXFC 
Done by: 

Name, Position  

Concentration, tngL 
9,g 

93,d 
C3G 

Checked by: 14; 6l.w G j .  . s m : ~ c  

c Name, Position 

Page 1 of 1 

31 * 13. 3004 
Dnte 

Date 

0 0 0 1 3 2  

(b) (6)

(b) (6)



Data Bile C:\CHEM32\1\DATA\J?DAQCO201\STl.D 
Sample Name: STLl 

- -=-------- --------=-------- - - - - - - - - = l lPPE==I IPPPE=I I I= I I I I IE==e=PPP=======~~=========  

Acq. Operator : PureCircleQCOOl Seq. Line : 5 
Acq. Instrument : Instrument 1 Location : P1-E-02 
Injection Date : 1/2/2010 9:36:24 PM rnj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 9:36:13 PM by PureCircleQCOOl 

Analysis Method : C:\CHKM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010~2:03:49 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : Stev Ll 9.9ppm 

. DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOZO1\STI.O) 
mAU - 

1- 

0.75 - 

0.6 - 

0.25 - 

0 

-0.25 

-0.75 

-1 I " " I ' " ' I " " I " " I " "  
5 10 16 20 26 mil 

Sorted By signal 
calib. Data Modified : Sunday, January 03, 2010 2:03:49 PM 
Multiplier: 1.0000 
Dilution: 1 * 0000 
Use Multiplier & Dilution Factor with ISTDs  

signal 1: Dm1 A, ~ig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [minl [mid [mAU*sl % 

--"-1-------1------1------- l---------I-------- l------ 
1 3.251 0.0000 0.00000 0.0000 Rub 
2 4.585 0,0000 0.00000 0.0000 DufA 
3 6.348 MM 0,2235 14.97385 100.0ooo stev 
4 7.593 0.0000 0.00000 0.0000 RebC 0 0 0 1 3  

Instrument 1 1/3/2010 2 : 0 3 : 5 4  PM Page 1 of 2 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO2Ol\STl.D 
Sample Name: STLI 

PeaK RetTime Type 
# Iminl 

----1-------I------ 
5 7 . 9 9 0  
6 10.094 
7 24.943 
8 33.646 
9 57.831 

Width Area Area Name 
tminl [mAU*sf % 

I-------i----------I--------l--------------------- 
0.0000 0.00000 0.0000 RebF 
0.0000 0,00000 0.0000 RebA 
0.0000 0,00000 0,0000 RebD 
0.0000 0.00000 0.0000 Sblo 
0.0000 0.00000 0.0000 RebB 

Totals : 14.97385 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 11/3/2010 2:03:54 PM 

0 0 0 1 3 4  
Page 2 of 2 



Data Pile C:\CHEM32\1\DATA\J?DAQC0201\ST2.D 
Sampla Name: STL2 

---PPI'--'------- --- -----__PPPP==C=E==IIPEPI=====E=IPPIEE--l- - - - - rx - - - - - - - - -  ---------st===== 

Acq. Operator : PureChxleQCOOl Seq. Line : 6 
Acq. Instrument: : Instrument 1 Location : P1-E-03 
Injection Date : 1/2/2010 10:07:32 PM Inj : 1 

In j  Volume : 12.0 p1 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 9:36:13 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 2:05:14 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : Stev L2 99.2ppm 

Sorted By Signal 
Calib. Data Modified : 1/3/201Q 2:05:02 PM 
Multiplier: 1.0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factox with ISTDe 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [minl [mini [mAU*sl % 

- - _ - 1 - - - - - - - 1 - - - - - - 1 - - - - - _ - ~ - - - - - - - - - - ~ - - - - - - - - ~ - - - - - -  
1 3.251 0 . 0 0 0 0  0.00000 0 . 0 0 0 0  Rub 
2 4.585  0 . 0 0 0 0  0.00000 0 .0000 DUlA 
3 6.335 MM 0.2277 146.85098 100.0000 Stev 
4 7.593 0.0000 0 . 0 0 0 0 0  0 , 0 0 0 0  RebC 

Instrument 1 1/3/2010 2:05:17 PM 
0 0 0 1  

Page 1 of 2 
3 5  



Data F i l e  C:\CHKM32\1\DATA\l?DAQC0201\ST2.D 
Sample Name: STL2 

Peak RetTime Type Width A r e a  Area Name 
# [minl [mid b A U * s l  % 

- - - - 1 - - - - - - - ] - - - - - - 1 - " - - - - - 1 - - - - - - " " - " 1 " - " " " " " - 1 - - - - - - - - - - - - - - - - - - - - -  
5 7 . 9 9 0  0.0000 0.00000 O.OOQ0 RebF 
6 1 0 . 0 9 4  0 .0000  0.00000 0.0000 RebA 
7 2 4 . 9 4 3  0 . 0 0 0 0  0.00000 0 .0000 RebD 
8 3 3 . 6 4 6  0.0000 0 . 0 0 0 0 0  O.OOOO Sbio 
9 5 7 . 8 3 1  0 .0000  0.00000 0 .0000  RebB 

Totals : 1 4 6 . 8 5 0 9 8  

1 Warnings or Errors : 

Warning : Calibrated cornpound(s) not found 

Instrument 1 1/3/2010 2 : 0 5 : 1 7  PM Page 2 of 2 
6 



Data File C:\CHEM32\1\DATA\FDAQCO201\ST3.D 
Sample Name: STL3 

mAU 

60 - 

50 - 

40 - 

30 - 

k,. 

? 

- - - - EP=r l 'C rcEPE===C3P======~======~= - -= -==~~~~=== -=====~====~======~~=  __I- 

Acq. Operator : PureCircleQCOOl seq. Line : 7 
Acq. Instrument : Instrument 1 Location : P1-E-04 
Injection Date : 1/2/2010 10:38:41 PM I n j  : 1 

In j  Volume : 12.0 1.11 
Acq. Method : C:\CHPM32\1\METHODS\NOMSDJO.M 
Last changed : 1/2/2010 9:36:13 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 2:05:58 PM 

Method Info : NO MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : Stev L3 496.0ppm 

- DAD1 A, SIg=210,4 Ref=360,100 (FDAQC0201ET3.D) 

,+?e 
d' 

I " " I ' " ' 1 " " 1 " ' ' 1 " "  
5 10 15 20 25 ml 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 2:05:50 PM 

Dilution : I. 0000 
Use Multiplier & Dilution Factor with ISTDs 

Multiplier: 1.00oa 

Peak RetTime Type Width Area Area Name 
# [minl [minl [mAU*sl % .  

----[-----"-1------I-------t---------"l--------}------ 
1 3.251 0 . 0 0 0 0  0.00000 0.0000 Rub 
2 4.585 0.0000 0.00000 0.0000 D u l A  
3 6.309 MM 0.2261 722.92896 100.0000 Stev 
4 7 , 5 9 3  0 . 0 0 0 0  0.00000 0 . 0 0 0 0  RebC 

0 0 0 13 '7 

Instrument 11/3/2010 2:06:03 PM Page 1 of 2 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO2Ol\ST3.D 
Sample Name: STL3 

Peak RetTime Type Width Area Area . Name 
# [minl [mini ImAU*al % 

- - - - 1 - - - - - - - 1 - - - - - - 1 " - - " - - - - - - - - - - - - - - - 1 - - - - " " " " 1 - " " - - - - - - - - - - - - - - - - - -  
5 7 . 9 9 0  0 .0000 0.00000 0 .0000  RebF 
6 10 .094  O.OOOO 0 ,  ooooo ' O.OOOO RebA 
7 24 .943  0 .0000  0 .00000 0.0000 RebD 
8 33 .646  0 . 0 0 0 0  0 .00000 0.0000 Sbio 
9 57.833 0.0000 0.00000 0.0000 RebB 

Totals : 722 .92896  

1 warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/3/2010 2 : 0 6 : 0 3  PM Page 2 of 2 



Data Pile C:\CHEM32\1\DATA\FDAQCO2Ol\&T4.D 
Sample  Name: STL4 

x,, 

'4% " 

* I  

----I------------- ---- -------------PPFE==PPPP=tlllPPPPEPP==r==¶~=~=~~=n=========~===== 

Acq. Operator : PureCircleQCOOl Seq. Line : 8 
Acq. Instwument : Instrument 1 Location : P1-E-05 
Injection Date : 1/2/2010 11:09:50 PM Xnj : 1. 

Inj Volume : 12.0 pL 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 9:36:13 PM by PureCircleQCOOl 

Analysis Method : C:\CKEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 2:06:43 PM 

Method Info : No MSD Method 

(modified a f t e r  loading) 

(modified after loading) 

Sample Info : Stev L4 992.0ppm 

. DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOZOI\ST4.D) 
mAu - 

100 - 

ao - 

60 - 

40 - 

20 - 

7 

-20-1 I , , , 
I " " I " " l " " l " "  

6 10 16 20 26 m t  

Sorted By Signal 
Calib. Data Modified : 1/3/2010 2:06:37 PM 
Multiplier: 1.0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAJX A, Sig=210,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [minl [min] [mAU*sl % 

-""-I-------[------I---"---l-------"--l--------l""------- 
1 3.251 0.0000 0.00000 0.0000 Rub 
2 4.585 0 , 0 0 0 0  0.00000 0.0000 DulA 
3 6.283 MM 0.2268 1456.89441 ioo.oooo Stev 
4 7.593 0.0000 0.00000 0,0000 RebC 

Page 1 of 2 Instrument 1 1/3/2010 2:06:56 PM 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\ST4.D 
Sample Name: STL4 

Peak RetTime Type Width Area 
# [rninl Irninl [mAU*sl 

- - - - 1 - - - - - - - 1 - - - - - - 1 - - - - - - - 1 - - - - - - - - - -  I - -  
5 7.990 0.0000 0.00000 
6 10.094 0.0000 0.00000 
7 24.943 0. oouo 0.00000 
8 33.646 0.0000 0.00000 
9 57.831 0.0000 0.00000 

Area Name 
% . - - - - - - I - - - - - - - - - - - - - - - - - - - - -  

0 .0000  RebF 
0 . 0 0 0 0  RebA 
0.0000 RebD 
0 .0000  Sbio 
0.0000 RebB 

Totals : 1456.89441 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 11/3/2010 2:06:56 PM 

0 0 0 1 4 0  
Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\ST5.D 
Sample Name: STL5 

--- - - - -__ 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq.  Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

3 E = E = = = r P P E = = I I D P P = = E = = = = = = = = I = a a = ~ ~ = ~ = = = = = =  

: PureCircleQCOOl Seq. Line : 9 
: Instrument 1 Location : P1-E-06 
: 1/2/2010 11:40:59 PM Inj  : 3 . 

Inj Volume : 12.0 pl 
: C:\CHEM32\1\METHODS\NOMSD30.M 
: 1/2/2010 9 : 3 6 : 1 3  PM by PureCircleQCOOl 

: C:\CHEM32\1\METHODS\NOMSDDATA.M 
: 1/3/2010 2:09:06 PM 

(modified after loading) 

(modiEied after loading) 
: No MSD Method 

Sample Ynfo : Stev L5 1984.0ppm 

DAD1 A, SIg=210,4 ReC360,iOO (FDAQC020lET5.D) 
mAU 

50 

I , ,  I " " I " " 1 ' " ' 1 " " 1 " "  
5 10 15 20 25 ml 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 2:08:59 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDB 

Signal 1:  DAD^ A, Sig=230,4 Ref=360,100 

Peak RetTime Type Width Area Area Name 
# [mid [mini [mAU*sl % 

1 - - - - - - - 1 - - - - " - 1 - - - - - - - 1 - - - - - - - - - - 1 - - - - - - - - 1 - - - - - - - - - -  
I 3.251 0,0000 0 . 0 0 0 0 0  0.0000 Rub 
2 (1.585 0,0000 0.00000 0.0000 DulA 
3 6.259 MM 0.2281 2931.04565 100.0000 Stev 
4 7.593 0.0000 0.00000 0.0000 RebC 

Instrument 1 1/3/2010 2 : 0 9 : 0 8  PM Page I of 2 



Data Pile C:\CHEM32\1\DATA\PDAQCO2Ol\ST5.D 
Sample Name: STLS 

Peak RetTime TLpe Width 
# [minl [minl 

----I------- I - - - - - - ) - - - - - - -  I -  
5 7.990 0.0000 
6 10.094 0.0000 
7 24.943 0.0000 
8 33.646 0 IO000 
9 57.831 0 ,  ooao 

Area Area Name 
[mpU*Sl b - - - - - - - - - I - - - - - - - - I - - - - - - -  
0.00000 0.0000 RebF 
0,00000 0.0000 RebA 
0.00000 0.0000 RebD 
0.00000 0.0000 Sbio 
0,00000 0.0000 RebB 

Totals : 2931.04565 

1 Warnings or Errors : 

Warning : Calibrated compoundfs) not found 

Instrument 1 1/3/2010 2 : 0 9 : 0 8  PM Page 2 of 2 



P r i n t  of window 66: Calibration Curve 

Instrument 1 1/3/2010 2 : 2 8 : 5 6  PM Page 1 of 1 



Report#: U 
6 Purecircle Sdn Bbd AAM02010001 

PureClrcle 
HPLC Assay of Rebaudioside A and related StevioI Glycosides 

Rebaudioside A 

Issue date: 01/02/10 

Revision date: ------- 
Revisioll No: 00 



I ] Issue date: 01/12/07 C 1 Document#: - 
& Purecircle Sdn Bhd 

PureCircfe Revision date: ------- PCL-LAB-004 

HPLC reference standard preparation form 

Stock Solution 

Revision No: 00 

Standard Info 

Lot# 
Purity, %wt (“as is”) 
Purity, %wt (“dry basis”) 

I 1 Dilution Levels 

Rebaudioside A (VSP) 

FOI077 
NIA 
96.9 

Weight, mg 
Volumetric flask volume, mnL 

Water, %wf (Karf Fischer) 
Residual Solvent, %wt 
Adjusted concentration, rng& 

Gross concentration, mg/L 

a I )c;l I 199 Y, 1 
3 x 413 11995,J 

/os,  10 
25- 
42& 
/,fS 

399M  
- 

I $ 4  

Done by: 
ICAFIHlhAH , QC. €%€C 

Nanie, Position 

993,s 

Checked by: I.I: &c 309 *sm:u4M 
Nanie, Position 

4 

Page 1 of 1 

X I  349c, i 
I -7 

. 3\* \3. 9ooq 
Date 

Date 

(b) (6)

(b) (6)



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\RAl.D 
Sample 'Name : RALl 

LIPPPPI====IP1~EPIPPPEPPEEPE=1==================~=====~=~=~=~n--===-"x==~== 

Acq. Operator : PureCircleQCOOl Seq. Line : 10 
Acq. Instrument : Instrument 1 Location : P1-E-07 
Injection Date : 1/3/2010 12:12:06 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\C€YEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 9:36:13 Pblbby PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHQDS\NOMSDDATA.M 
Last changed : 1/3/2010 1:38:52 PM 

Method Info : No-MSD Method 

(modified after loading) 

(modified after Loading) 

Sample Info : RebA L1 998.5ppm 

. DADl A, SIg=210,4 Ref=360,100 (FDAQC0201UiAl.D) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1 : 3 8 : 2 9  PM 

Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Multiplier: 1.0000 

Signal 1: DADl A ,  Sig=210,4 Ref-360,100 

Peak RetTime Type Width Area Area 
# [minl [mini [mAU*sf % 

- - - - 1 - - - - - - - 1 - - - - - - 1 - - - - - - - 1 - - - - - - - - - [ - - - - - - - -  
1 3.251 0 IO000 0.00000 0.0000 
2 4 . 5 8 5  0 . 0 0 0 0  0.00000 0 . 0 0 0 0  
3 6,427 0 . 0 0 0 0  0 # 00000  0 . 0 0 0 0  
4 7.593 0.0000 0.00000 0 .0000  

Name 

I - . . - - - -  
Rub 
DulA 
Stev 
RebC 0 0 0 1 4  

Instrument 1 1/3/2010 1 : 3 8 : 5 8  PM Page 1 of 2 



Data F i l e  C:\CHEM32\1\DATA\FDAQCO2Ol\RZ4l.D 
Sample Name: RALl 

Peak RetTime Type 
# tminl 

- - - - ] - - - - - - - I - - - - - -  I 
5 7.990 
6 10.094 MM 
7 24.943 
8 33.646 
9 57.831 

Width Area Area Name 
[mini [mAu*sl % - - - - - - - 1 - - - - - - - - - - I - - - - - - - - l - - - - - - - - - - - - - - - - - - - - -  
0.0000 0.00000 0.0000 RebF 
0.3659 1275.43530 100.0000 RebA 
0.0000 0.00000 0.0000 RebD 
0.0000 0.00000 0.0000 Sbio 
0 . 0 0 0 0  0.00000 0.0000 RebB 

Totals : 1275.43530 

1 Warnings or Errors : 

Warning : Calibxated compound(s) not found 

Instrument 1 1/3/2010 1:38:58 PM Page 2 of 2 
630014'7 



Data File C:\CHEM32\1\DATA\FDAQCO201\RA2.D 
Sample' Name : RAL2 

------.--E=--CPI- I------- -- - P = I P C e l l ~ E E E = = I = = = = = = = ~ = = = = = = r = ~ = ~ = = = = = l = = = =  

Acq. Operator : PureCircleQCOOl Seq. Line : 11 
Acq. Instrument : Instrument 1 Location : P1-E-08 
Injection Date : 1/3/2010 12:43:14 AM Inj : 1 

Inj Volume : 12.0 p1 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD3O.M 
Last changed : 1/2/2010 9:36:13 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\l\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 1:40:11 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA L2 1997.lppm 

% DAD1 A, SIg=210,4 Ref=360,100 (FDAQC020IW.D) 

mAU 
- 

100 - 

80 - 

60 - 

40 - 

20 - 

0 -- 
J I " " I ' " ' I " " I " " I " "  

5 10 15 20 25 ml1 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:39:53  PM 
Multiplier: 1.0000 
Dilution : 1.0000 
use Multiplier 

Signal 1: DAD1 

& 

Ai 

D i h  t ion 

s ig- 210 

Instrument 1 1/3/2010 1 

Factor with ISTDs 

4 R&f=360,100 

Width Area 
[min] [mAU*sl 

0 .0000  0,00000 

0 . 0 0 0 0  0 * 00000 
0 . 0 0 0 0  0 .ooooo 

. . - - - - - - I - - - - - - - - - -  

0 .  oaoo o .ooooo 

40:29 PM 

Area Name 
% - - - - - - - - I - - - - - -  

0 . 0 0 0 0  Rub 
0.0000 DulA 
0 . 0 0 0 0  Stev 
0.0000 RebC 

Page 1 of 2 



Data F i l e  C:\CHEM32\1\DATA\FDAQC0201\RAZ.D 
Sample Name: RAL2 

Peak RetTime Type 
# [minl 

- - - - 1 - - - - - - - 1 - - - - - - 1  
5 7.990 
6 10.050 MM 
7 24.943 
8 3 3 . 6 4 6  
9 5 7 . 8 3 1  

Width Area Area Name 
[mini [mAW*sl % 

0 . 0 0 0 0  0.00000 0.0000 RebF 
0 . 3 6 4 4  2525.72290 100.0000 RebA 
0.0000 0.00000 0 .0000  RebD 
0.0000 0.00000 0 .0000 Sbio 
0 .0000  0 .00000 0,0000 RebB 

- - - - - - - I - - - - - - - - - - I - - - - - - - - l - - - - - - - - - - - - - - - - - - - - -  

Totals : 2525.72290 

1 Warnings or Errors : 

Warning : Calibrated compound(8) not found 

Instrument 11/3/2010 1:40:29 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\FSi3.D 
Sample'Name: R A L ~  

CE===*=PICII---- ------ 
Acq. Operator 
Acq. Instrument 
Injection Date 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

- - - - - - - - - - - - - - - -rlPPPPPPEEP=~=~~=======Lr=====~======= 

PureCircleQCOOl Seq. Line : 12 
Instrument 1 Location : P1-E-09 
1/3/2010 1:14:24 AM Inj : 1 

Inj Volume : 12.0 pl 
C:\CHEM32\1\METHODS\NOMSD3O,M 
1/2/2010 9 : 3 6 : 1 3  PM by PureCircleQCOOl 
(modified after loading) 
C:\CHEM32\1\METHODS\NOMSDDATA.M 
1/3/2010 1 : 4 2 : 3 8  PM 
(modified after loading) 
No MSD Method 

Sample Info : RebA L3 2995.6ppm 

- DAD1 A, Sig=210,4 Ref=360,100 (FOAQC0201W3.D) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:42:41 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type . Width Area Area Name 
# [minl [mini [mAU*sl % 

- " - - I - - - - - - - j - - - - - - I - - - - - - - l - - - - - - - - - - l - - - - - - - - l - - - - - - - - -  
1 3.251 0.0000 0.00000 0.0000 Rub 
2 4.585 0.0000 0.00000 0.0000 DulA 
3 6.427 0.0000 0.00000 0.0000 Stev 
4 7 . 5 9 3  0.0000 0.00000 0.0000 RebC 

Instrument 1 1/3/2010 1:42:53 PM Page 1 of 2 



Data Pile C:\CHEM32\1\DATA\PDAQCO2Ol\RA3.D 
Sample Name: RAL3 

Peak RetTime Type 
# [ m i d  

5 7.990 
6 10.013 MJ? 
7 24.943 
8 33,646 
9 57.831 

Width Area Area Name 
Iminl [mu*sl % 

0 . 0 0 0 0  0.00000 0,0000 RebF 
0.3665 3776.18970 100.0000 RebA 
0.0000 0.00000 0.0000 RebD 
0.0000 0.00000 0,0000 Sbio 
0.0000 0.00000 0.0000 RebB 

-------i----------i--------]--------------------- 

Totals : 3776.18970 

1 iarnings or Errors : 

Warning : Calibrated compound(s1 not found 

Instrument 1 1/3/2010 1:42:53 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\RA4.13 
Sample'Name: RAt4 . 

mAu 

200 - 

150- 

100- 

50 - 

0 

_----- --PP~PPP======P====P1P ----eP==IrlI====P=='=crtnnPnlr===========~===------=-- ---- 
Acq. Operator : PureCircleQCOOl Seq. Line : 13 
Acq. Instrument : Instrument 1 Location : P1-F-09 
Injection Date : 1/3/2010 1:45:38 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\l\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 1:45:07 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

' 

-- 

Sample Info : RebA L4 3994. lppm 

I 
l " " ~ " " l " " l ' ' ' ' l ' " ' l ' '  

60 mlr 10 20 30 40 50 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:45:43 PM 
Multiplier: 1.0000 
Dilution : 1 * 0000  
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

Peak RetTime Type width Area Area Name 
# ' [min] Irninl f?nAU*sl P; 

" - - - 1 - - - - - - " 1 " - - - - - 1 - - " - - - - 1 - - - - - - - - - - 1 " " - - " - - - 1 - - - - - - " - " -  
1 3.251 . 0 . 0 0 0 0  0,00000 0.0000 Rub 
2 4.585 0 . 0 0 0 0  0.00000 0.0000 DulA 
3 6.427 0.0000 0.00000 0.6000 Stev 
4 7.593 0 , 0 0 0 0  0.00000 . 0.0000 RebC 

Instrument: 11/3/2010 1:45:48 PM Page 1 of 2 



Data File  C:\CH&M32\1\DATA\FDAQCO201\M4.D 
Sample Name: RAE4 

Peak 
# _ - - _  

RetTime Type 
Iminl 

I------..I------ I 
5 7.990 
6 9.970 MI? 
7 24.943 
8 33.646 
9 57.831 

Width Area Area Name 
[mini [m~U*s) % 

0.0000 0.00000 0.0000 RebF 
0.3672 5046.21143 100.0000 RebA 
0 , 0 0 0 0  0 .00000 0 .0000  RebD 
0.0000 0.00000 0.0000 Sbio 
0.0000 0.00000 0.0000 RebB 

- - - - - - - I - - - - - - - - - - I - - - - - - - - - l - - - - - - - - - - - - - - - - - - - - -  

Totals : 5046.21143 

1 Narnings or Errors : 

Warning : Calibrated compound(a) not found 

Instrument 11/3/2010 1:45:48 PM 

0 0 0 1 5 3  
page 2 of 2 



Print of window 66: Calibration Curve 

alibration Curve 
U RebA,DADfA 
r_l Area = 1.266513WAmt 

Are; 

500( 

400t 

3ooa 

2000 

1000 

0 

tel. Res%(3): -4.6833e-1 

l " " l " " l " " l '  
1000 2000 3000 Amounll 

Instrument 1 1/3/2010  1 : 4 5 : 3 4  PM Page 1 of 1 



4 PureCircIe Sdn Bhd Am02010001 
PureClrcle 
HPLC Assay of Rebaiidiosicle A arid related Steviol Glycosides 

M8 retention time marker (beginning and end of the assay) 

Revision dste: ------- 
Revisloll No: 00 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\M8-1.D 
Sample Name: M8 

mAU - 

40 - 

30 - 

-------E== ==PII~P===E========f=-====---------- ----------Pr 

Acq. Operator : PureCircleQCOOl Seq. Line : 3 
Acq. Instrument : Instrument 1 Location : P1-F-03 
Injection Date : 1/2/2010 7:24:00 PM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C : \CHEM32\1\METHODS\NOErSD.EI 
Last changed : 1/2/2010 7:23:49 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last  changed : 1/3/2010 1:34:25 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

-10 - 

-I 

Sample Info : M8 

5 DAD1 A, Sig=210.4 Ref=360,100 (FDAQC0201W8-1.D) 

I , , , ,  
1 ' " ' I " ' ' l ' " ' l " " l ' .  

10 20 30 40 50 60 mlr 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 1:34:28 PM 
Multiplier: 1.0000 
Dilution : 1.0000 
U8e Multiplier &. Dilution Factor with ISTDs 

Signal 1: DAD1 A ,  Sig=210,4 

Peak RetTime ?ype Width 
# [minl [minl 

----I"------I-"----]--_---- 
1 3.251 MM 0 * 1121 
2 4.585 FM 0.1687 
3 6.427 MP 0.2295 
4 7.593 FM 0.2814 

I 

Area Area 
ImAU* s 1 % 

- - - - - - -___  - - - _ _ _ _ _  I . .  
286.99930 18.8518 
196.62277 12.9154 
193.61029 12.7175 
150.57967 9.8910 

Name 

I - - - - - -  
Rub 
DulA 
Stev 
RebC 

0 0 0 1 5 6  

Instrument 1 1/3/2010 1:34:32 PM Page 1 of 2 



Data Pile C:\CHEM32\i\DATA\FDAQCO;ZOl\M8-1.D 
Sample Name: M8 

Peak RetTime Type 
# [minl 

- - - - I - - - - - - - I - - - - - -  I 
5 7.990 
6 10.547 MM 
7 24.943 MM 
8 33.646 MM 
9 59.374 MM 

Width 
[minl 

0.0000 
0.3726 
0.7657 
0.8978 
I. 8907 

I -  _ - _ _ _ - -  
Area 

ImAU*sl 
I- . - - - - -_- - -  

0.00000 
151.68701 
111.60615 
206.08289 
2 2 5 . 2 0 5 9 0  

Totals : 1522.39397 

1 Warnings or Errors : 

Warning : Calibrated compound ( 9 )  not found 

Instrument 1 1/3/2010 1:34:32 PM 

Area Name 
% 

."_"____II_-_____C____________ 
0.0000 RebF 
9.9637 RebA 
7.3310 R e b D  

13,5368 Sbio 
14.7929 RebB 

Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\M8-2.D 
Sample Name: M8 

mAU 

40 - 

30 - 

'*b 

1 

PPPPPIP=PaI===== 

Acq. Operator 
Acq. Instrument 
Injection Date 

-10 - 

Acq. Method 
Last changed 

Analysis Method 
Last changed 

Method Info 

. - -PPPPPPPOIPPIIPPPPtl=======P==E==ECE=E======~-=~==== 

: PureCircleQCQOl Seq. tine : 26 
: Instrument 1 Location : P1-P-03 
: 1/3/2010 2:10:09 PM I n j  : 1 

In) volume : 12.0 pl 
: C:\CHEM32\1\METHODS\NOMSD.M . 
: 1/3/2010 2:59:37 PM by PureCircleQCOOl 

: C:\CHEM32\1\METHODS\NOMSDDATA.M 
: 1/3/2010 3:02:56 PM 

: No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : M8 

% DADl A, Slg=210,4 Ref=360,100 (FDAQC0201W6-2.D) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3:02:56 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal I: DADl A, Sig=21014 

Peak RetTime Type Width 
# [minl Iminl 

....--/------- I - - - - - - / - - - - - - -  
1 3.167 BB 0.0979 
2 4.331 BB 0.1427 
3 5.910 BB 0 .  1951 
4 6.870 BB 0.2304 

I 

Ref=360,100 

Area Area 
[mAU*S] % 

----------I-------- 

190.14603 12.8727 
279.61057 18.9294 

189.15251 12.8054 
141.88062 9.6052 

Name 

I - - - - - -  
Rub 
DulA 
stev 
RebC 

Instrument 11/3/2030 3:03:07 PM Page 3 of 2 



Data File C:\CHEM32\L\DATA\FDAQCO201\MB-2.D 
Sample Name: M8 

Peak R e t T i m e  Type 
+i [minl 

----1-------I------ I- 
5 7.447 
6 9.279 B3 
7 20.491 MM 
8 25.431 MM 
9 43.634 MM 

Width 
[minl 

0.0000 
0.3061 
0.6741 
0.6910 
1.1779 

I .-..---- 

A r e a  
tmAU*Sl 

1 -  - - - " - - - - - -  
0.00000 

147.04613 
114.50650 
205,75342 
209.03041 

A r e a  Name 
% . - - - - - - - I - - - - - - - - - - - - - - - - - - - - -  

0.0000 R e b F  
9.9549 RebA 
7 . 7 5 2 0  RebD 

13.9293 Sbio 
3.4.153.2 RebB 

Totals : 1477.12617 

1 Warnings ox E r r o r s  : 

Warning : Calibrated compound(s) not found 

"... 

Instrument 11/3/2010 3:03:07 PM Page 2 of 2 



I U I ReporW. I Issue date: 01/02/10 1 - 
6 Piirecircle Sdn Bhd 

Purecircle Revision dste: ------- AkMOZOlOOOl 

L I I 
APPENDIX c4 

HPLC Assay of Rebaudioside A and related Steviol Glycosides 

ln-assay standard recovery check (Stevioside and 

Rebaudioside A) 

Revision No: 00 



Data Rile C:\CHEM32\1\DATA\FDAQCO2Ol\STCHCK.D 
Sample Name: STL5 

--I- --- -DP==~PISPSIP====~~=======~======~===~=~=============I= 

Acq. Operator : PureCircleQC001 Seq. Line : 20 
Acq. Instrument : Instrument 1 Location : P1-E-06 
Injection Date : 1/3/2010 9:28:47 AM Inj : 1 

In j  Volume : 12.0 p1 
Acq. Method : C:\CHEM32\l\METHODS\NOMSD3O.M 
Last changed : 1/3/2010 9:28:37 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 2:14:24 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : Stev L5 1984.0ppm 

- DAD$ A, Sig=210,4 Ref=JBO,iOO (FDAQCOZOI\STCHCK.D) 

Sorted By signal 
Calib. Data Modified : 1/3/2010 2:11:10 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

6 1  
Instrument 1 1/3/2010 2:14:27 PM Page 1 of 2 



Data File C:\CXEM32\1\DATA\PDAQCO2Ol\STCHCK.D 
Sample Name: STL5 

, 

RetTime 
tminl 

I 

Totals : 1987.88227 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/3/2010 2:14:27 PM 



Data File C:\CHEM32\1\DATA\FDAQCOZO1\RACHCK.D 
Sample Name: RAL3 

mAu - 
176 - 

150- 

125- 

100- 

75 - 

===unnnPt==pue=----------- ------------PPPPI~P~==~=========~=-~~===========~===== 

Acq. Operator : PureCircleQCOOl Seq. ~ i n e  : 21 
Acq. Instrument : Instrument 1 Location : P1-€3-09 
Injection Date : 1/3/2010 10:00:02 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 9:59:52 At4 by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 2:15:33 'PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : RebA L3 2995.6ppm 

5 DAD1 A, SIg=210,4 Ref=360,100 (FDAQC020I\W\CHCK.D) 

10 20 30 40 50 60 mir 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 2:15:16 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier .5 Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

RetTime Type Area Amt/Area Amount Qrp Name 
Iminl . EmAU*Sl 
-------I------I----------l----------l----------l--l-----------------" 

- - - 3.251 . Rub 
4.585 - - - DulA 
5.990 Stev - - - 
7.593 
7.990 

RebC 
RebF 0 0 0 1 6 3  

Instrument 11/3/2010 2:15:36 PM Page 1 of 2 



Data File C:\CHEM~~\~\DATA\FDAQCO~O~\RACHCK.D 
Sample Name: RAL3 

Totals : 2995.45582 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 11/3/2010 2:15:36 PM Page 2 of 2 



U 
c PureCircle Sdn Bhd 

PureClrcle' 

Sample Chromatograms 

Repoi*#: Issue date: 01/02/10 

Revision date: ------- AAM02010001 

HPLC Assay of Rebaudioside A arid related Steviol Glycosides Revision No: 00 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SEl-l.D 
Sample' Name : SE1-1 

E P = C e l = = E P ~ t = = = = P P P E E = = E P = = = = E = E = I ~ ~ = = = = = = = = = = ~ u ~ = ~ = = = = ~ = = = = ~ n ~  

Acq. Operator : PureCircleQCOOl Seq. Line : 14 
Acq. Instrument : Instrument 1 Location : P1-D-01 
Injection Date : 1/3/2010 2:51:47 AM Inj : 1 

I n j  Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 3:25:45 PM 

Method Info : No MSD Method 

Sample Info 

(modified after loading) 

(modified after loading) 

: SE (1-1) Lot# A0912266 5012 mg/L (KF 0.8%) 

DAD1 A, Sig=210,4 Ref=360,100 (FOAQC020f\SEl~i .O) 

I , , , ,  
l " " l " " l " " l " " l "  

60 mlr 10 20 30 40 50 

Sorted By Signal 
Calib. Data Modified : Sunday, January 03, 2010 3:20:32 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier br Dilution Factor with ISTDs 

Signal 1: D.ADl A, Sig=210,4 Re€=360,100 

RetTime Type Area Amt/Area Amount Grp Name 
[minl [mu* s 1 

-------I------I----------1-----------1----------1--1---"-------------- 
3.215 MM 19.59269 6.76248e-1 10.59961 Rub 
4.465 MF 29.17554 6.76248e-1 19.33531. DulA 
6,168 MP 1343.37036 6.76248e-1 908.45119 Stev 
7.227 MF 612.07312 6.76248e-1 480.41760 RebC 
7.805 FM 121.67471 6.76248e-1 95.44744 RebF 

Instrument 1 1/3/2010 3:25:50 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SEi_l.D 
Sample Name: SE1-1 

RetTime Type Area Arnt/Area Amount Grp Name 
(minl ImAU*sl 

9.889 MM 4060.82373 7.89569e-1 3206.30084 Reba 
20.900 . RebD 
29.608 MM 18.78704 6.76248e-1 10.16376 Sbio 

-------{------I----------I------"------------ I--I------------------ 

- - - 
51.614 MM 76.86970 6.76248e-1 51.98298 RebB 

Totals : 4790.69873 

1 Warnings or Errors : 

Warning : Calibrated compound(s1 not found 

Instrument: 11/3/2010 3 : 2 5 : 5 0  PM 

. 
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Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SEl_l.D 
Sample' Name : SE1-1 

mAU 

10 - 

8- 

6-  

4 -  

2 -  

0 -- 

=PI=====ll=====pp5=p3PEE---- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  -------------- 
Acq. Operator : PureCircleQCOOl Seq. Line : 14 
Acq. Instrument : Instrument 1 Location : P1-D-01 
Injection Date : 1/3/2010 2:51:47 AM xnj : I 

Inj volume : 12.0 p1 
Acq. Method : C:\CHEM32\l\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed , :  1/3/2010 3:20:33 PM 

Method I n f o  : No MSD Method 

(modified after loading) 

(modified after loading) 

- 

Sample In fo  : SE (1-1) Lot# A0912266 5012 mg/L (KP 0.8%) 

DAD1 A, Sig=210,4 Ref=360,100 (FDAQC0201\SEl-l.D) 

I ' " ' l " " 1 ' " ' 1 " ' ' 1 " ' ' I "  
10 20 30 40 50 60 rnll 

Sorted By Signal 
Calib. Data Modified : Sunday, January 03, 2010 3:20:32 PM 
Multiplier: 1 e 0000 
Dilution : 1.0000 
U s e  Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

RetTime Type 
[minl 

- - - - - - - I - - - - - -  
3.215 MM 
4.465 MF 
6.168 MF 
7.227 MP 
7.805 FM 

Area Amt/Area Amount Grp Name 
ImAU*Sl 

19.59269 6.76248e-1 10.59961 Rub O , ~ J  

1343.37036 6.76248e-1 908.45119 Stev lg,ar 
612.07312 6.762488-1 488.41760 RebC Y,$d 
121.67471 6.76248e-1 95.44744 RebP [ , Q  

I----------l----------[----------I--l---------- 

29,17554 6.76248e-1 19,33533. DulA 0,33 

Instrument 11/3/2010 3:20:37 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQC0201\SEl-l.D 
Sample Name: SE1-1 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [mAU*S] 
-------I------1------"-"-~------"---~----------~--~------------------ 
9.889 MM 4060,82373 7,89569e-1 3206.30084 RebA 63.49 - - " 20.900 RebD 

51.614 MM 76,86970 6.76248e-1 51,98298 RebB / ,OS 
29.608 MM 18.78704 6.76248e-1 10.16376 SbiO Q , &  

Totals : 4790.69873 gt?t 3':: 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found , 

, 

Instrument 1 1/3/2010 3:20:37 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SEl-2.D 
Sample' Name : SB1-2 

PePPeP=======E=PpPPPIE===CPIPP=EP===E====================~========-=-===-===== 

Acq. Operator : PureCircleQC001 Seq. Line : 15 
Acq. Instrument : Instrument 1 Location : P1-D-02 
Injection Date : 1/3/2010 3 : 57 : 55 .AM Inj : 1 

rnj Volume : 12.0 p1 
Acq. Method : C:\CHEM32\I.\METXODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 3:33:47 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (1-2) Lot# A0912266 5004 mg/L (KP 0.8%) 

, DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOSOIEEI-2.D) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3:26:36 PM 
Multiplier: 1 * 0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

RetTime Type 
bin1 - - - - - - - I - - - - - -  
3.210 MM  
4.449 MF 
6.132 MF 
7.177 MF 
7.745 FM 

Area 
[mAU*SI I - - - - - - - - - -  
19.87049 
28.99305 

1346.97180 
614.70490 
123.57104 

Instrument 1 1/3/2010 3:33:50 

Amt /Area 

_ _ _ - - - - - - "  
6.76248e-1 
6.76248e-1 
6.76248e-1 
6.76248e-1 
6.76248e-1 

PM 

Amount 

- - - - - _ - _ _ -  
10,74990 
19.21436 

910.88665 
490.51769 
96.93502 

Stev 
RebC 
RebF 0 0 0 1 ' 7  0 

Page 1 of 2 



D a t a  File C:\CHEM32\1\DATA\FDAQCO2Ol\SE1-2.D 
Sample Name: SE1-2 

Totals : 4797,40258 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

, 

Instrument 1 1/3/2010 3:33:50 PM 



Data File C:\CHEM32\l\DATA\FDAQCO2Ol\SRl-2.D 
Sample Name: SE1-2 

k 

- _ _ _  ----IP~PPCr=t=PLII=~~===r=====n~n=========================-~=nn=-=~==== 

Acq. Operator : PureCircleQCOOl Seq. Line : 15 
Acq. Inatrument : Instrument 1 Location : P1-D-02 
Injection Dale : 1/3/2010 3:57:55 AM Inj : 1 

rnj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last: changed : 1/3/2010 3:29:15 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (1-2) Lot# A0912266 5004 mg/L (KF 0.8%) 

I DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOZOl\SE1-2.D) 

Sorted By signal 
Calib. Data Modified : 1/3/2010 3:26:36 PM 
Multiplier: 1. 0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with I S T D s  

Signal 1: DAD1 A, Sig=210,4 ReE=360,100 

RetTime Type 
[minl 

-------I-..---.. 
3.210 MM 
4.449 MF 
6.132 M P  
7.177 MF 
7.745 PM 

Area Amt/Area Amount Grp Name 
[mAU*Sl 

1----------I"--"----"-l"--""""---l--l---------- 
19.87049 6.76248e-1 10.74990 Rub 0 , J A  
28.99305 6.76248e-1 19.21436 DulA &,39 

1346.97180 6.76248e-1 910,88665 Stev f$,35 
614.70490 6.76248e-1 490.51769 RebC 30% 
123.57104 6.76248e-1 96.93502 RebF f@S 

Page 1 of 2 Instrument 11/3/2010 3:29:28 PM 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SEl-2.D 
Sample Name: SE1-2 

RetTime Type A r e a  Amt/Area Amount G r p  Name 
[minl [mu* SI 

4797.40258 36,64 Totals : 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument: 1 1/3/2010 3:29:28 PM Page 2 of 2 



Data .File C:\CHEM32\1\DATA\FDAQCO2Ol\S62_1.D 
Spnple Name: SE2-1 

mAU : 
175 - 

150- 

125 - 

too-  

P I ~ P P ~ P P P P = = = = = = = = = = = = p p p p I = = = = = = e p c e p l e ~ ~ ~ = ~ ~ = = ~ ~ ~ ~ ~ ~ a a ~ ~ = ~ = = = = = = = = =  

Acq. Operator : PureCircleQC001 Seq. Line : 16 
Acq. Instrument : Instrument 1 Location : P1-D-03 
Injection Date : 1/3/2010 5:04:04 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCirclaQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 3:45:11 PM . 

Method Info : No MSD Method 

Sample Info 

(modified after loading) 

(modified after loading) 

: SE (2-1) Lot# A0912267 5004 mg/L (XF 1.0%) 

75 

50 - 

25 - 

1 DADt A, Sig=210,4 Ret360.100 (FOAQC0201\SE2-1.D) 

1 ,  l " " I " " t " " t ' ~  * ' I ' " ' I "  
10 20 30 40 60 60 mil 

Sorted By signal 
Calib. Data Modified : 1/3/2010 3:37:45 PM 
Multiplier: 1 a 0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 

RetTime Type 
[minl --..----I------ 
3.204 MM 
4.434 MF 
6.101 MP 
7.135 PM 
7.697 FM 

A ,  Sig=210, 4 Ref=360, 100 

Amount Area Amt/Area 
[mAU*Sl 

I----------I---------- 
31.94542 6.76248e-1 
33.66042 6.7624ae-1 

1418.41589 6.76248e-1 
691.39392 6.76248e-1 
140.74516 6.7624813-1 

-..-----_-_ 
17.28242 
22.30753 
959.20056 
551.71343 
110.40722 

Grp Name 

Instrument 1 1/3/2010 3:45:13 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQCOZOl\SE2-l.D 
Sample Name: SE2-1 

RetTime Type Area Amt/Area Amount Grp Name 
[min] fmAU*sl 
-------I------I"--"------i----------l----------J--l------------------ 
9.730 MM 3847.87500 7.89569e-1 3038.16310 RebA 

20.900 - - - RebD 
28.638 MbI 31.63887 6.76248e-1 17.11658 Sbio 
49.676 MM 73.43282 6.76248e-1 49.65879 Reba 

Totals : 4765.84964 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/3/2010 3:45:13 PM Page 2 of 2 



Data Tile C:\CHEM32\1\DATA\FDAQC0201\SE2-1.D 
Sample Name: SE2-1 

= = = = = = = = = = = = = = = = = I P P = ~ = = = = = I C I = = = = = = = = = = = = = = ~ ~ = = ~ = = = = = = = = = =  

Acq. Operator : PureCircleQCOOl Seq. Line : 16 
Acq. Instrument : Instrument 1 Location : PI-D-o~ 
Injection Date : 1/3/2010 5:04:04 AM Inj : 1 

Inj Volume : 12.0 p1 
Acq. Method : C:\CHEM32\1\MBTHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 3:41:05 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample In€o : SE (2-1) L o t #  A0912267 5004 mg(L (KF 1,0%) 

- DAD1 A, Sig=210,4 Ref=360.100 (FDAQC0201\SE2-1.0) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3:37:45 PM 
Multiplier: 1.0000 
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

signal 1: D A D ~  A, Sig=210,4 Ref=360,100 

0 0 0 1 7 6  

RetTime Type Area Amt/Area 
[minl [mAU*Sl 
-"-"---I------I----------l-----"---- I- 
3.204 MM 31.94542 6.76248e-1 
4.434 MF 33.66042 6.76248e-1 
6.101 MF 1418,41589 6.76248e-1 
7.135 FM 691.39392 6.76248e-1 
7.697 FM 140.74516 6.76248e-1 

Amount Grp Name 

. - - - - - - - - -  I--I------------ 
17.28242 Rub 0,3S 

959.20056 Stev t5,3t 
551.71343 RebC I), k 
110.40722 RebF 2,23 

22.30753 DulA 0145 

Instrument 1 1/3/2010 3:41:10 PM Page 1 of 2 



Data F i l e  C:\CHEM32\1\DAT,A\l?DAQCO2Ol.\SE2~l.D 
Sample Name: SE2-1 

RetTime Type Area Amt/Area Amount Qrp Name 
[min] rmAu*i31 
-------1------I----------l----------l----------l--l------------------ 
9.730 MM 3847.87500 7.89569e-1 3038.16310 RebA 6'lr33 

20.900 - - - RebD 
28.638 MM 31.63887 6.76248e-1 17.11658 Sbio 0,3f 
49,676 MM 73.43282 6.76248e-1 49.65879 RebB f , O o  

Totals : 4765.84964 36, &? 

1 Waxnings or Errors : 

Warning : Calibrated compound(s) not €ound 

Instrument 1 1/3/2010 3:41:10 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SE2-2.D 
Sample Name: SE2-2 

mAU : 
f75- 

150- 

125- 

100 - 

75 - 

50 - 

25 - 

0 -- 

E = = = = = = = = = = = = = = E = = = = = = e P P P E = = = = = = = e = ~ ~ ~ = = = = ~ = = = = = = = = ~ ~ = ~ = n ~ = ~ = = ~  

Acq. Operator : PureCircleQCOOl Seq. Line : 17 
Acq. Instrument : Instrument 1 Location : P1-D-04 
Injection Date : 1/3/2010 6:10:13 AM I n j  : 1 

rnj volume : 12.0 p1 
Acq.  Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Laat changed : 1/3/2010 3:53:41 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (2-2) Lot# A0912267 5008 mg/L (KF 1.0%) 

. DAD1 A, Sig=210,4 Ref=360,100 (FDAQC0201\SE2-2.0) 

I 
l " " l " " l " " l ' ~ " " ' " l ' '  IO 20 30 40 50 60 m 

sorted By Signal 
Calib. Data Modified : 1/3/2010 3:37:45 PM 
Multiplier: 1.0000 
Dilution: 1 . 0 0 0 0  
Use Multiplier 

Signal 1: DAD1 

RetTime Type 

& 

Ai 

Dilution Factor with ISTDs 

Sig=210,4 Ref=360,100 

Area Arnt/Area Amount _ _  
[minl EmAU*sl 
-------I------I----------)-----------l---------- 
3.200 MM 33.06840 6.76248e-1 17.89000 
4.418 MF 33.45094 6.76248e-1 22.16871 
6.071 MF 1421.17993 6.76248e-1 961.06973 
7.090 MF 690.72565 6.76248e-1 551.18017 
7.644 FM 139.05946 6.76248e-1 109.08487 

- -  
Grp Name 

- _ - _ - - -  
Rub 
DulA 
stev 
RebC 
RebF 

Instrument 1 1/3/2010 3:51:43 PM Page 1 of 2 



Data F i l e  c:\CHEM32\1\DATA\FDAQCO2Ol\SE2-2.D 
Sample Name: SE2-2 

RetTime Type Area Amt/Area Amount Grp Name 
[minl [mAU*Sl -------I------I----------l--------------"""--"l--l------------------ 
9.650 MM 3840.85400 7.89569e-1 3032.61954 RebA - - - 20.900 RebD 

28.190 MM  32.68412 6.76248e-1 17.68206 Sbio 
48.848 MM 72.67847 6.76248e-1 49.14867 RebB 

Totals : 4760.84374 

1 Warnings or Errors : 

Warning : Calibrated compound (a)  not found 

Instrument 1 1/3/2010 3:51:43 PM Page 2 of 2 



Data .pile C:\CHEM32\1\DATA\FDAQCO201\SE2-2.D 
Sqmple Name:  SE2-2 

~ a ~ ~ ~ ~ n a n ~ i i ~ ~ i ~ ~ ~ ~ x x ~ ~ ~ l = r r P I I P P P P E ~ ~ ~ ~ ~ ~ u x ~ ~ ~ ~ ~ x ~ u ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ ~  

Acq. Opevator : PureCircleQCOOl Seq. Line : 17 
Acq. Instrument : Instrument 1 Location : P1-D-04 
Injection Rate : 1/3/2010 6:10:13 AM Inj : 1 

Inj Volume : 1 2 . 0  p1 
Acq. Method : C:\CHEM32\3.\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQC001 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010'3:46:00 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (2-2) Lot# ~0912267 5 0 0 8  mg/L (KF 1.0%) 

- DAD1 A, Sig=210,4 Ref=360,100 (FOAQC020l\SE2_2.D) 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3 : 37 : 45 PM 

oi lut ion: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

' Multiplier: 1 . 0 0 0 0  

Signal 1: DAD1 A ,  Sig=210,4 Refc360,lOO 

RetTime Type 
[minl - - - - - - - I - - - - - -  
3.200 MM 

6.071 MF 
7.090 MF 
7.644 PM 

4.418 MF 

Amount 

- - - - - - - - - -  
17.89000 

961.06973 
551. I8017 

22.16871 

109.0a4a7 

Grp Name 

Instrument 11/3/2010 3:46:57 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQC0201\SE2_2;D 
Sample Name: SE2-2 

RetTime Type A r e a  Amt/Area Amount Grp Name 
[minl [mAU* 51 

9 . 6 5 0  MM 3 8 4 0 . 8 5 4 0 0  7 . 8 9 5 6 9 e - 1  3032.61954  RebA 61, IY 
20.900  RebD 
2 8 . 1 9 0  MM 3 2 . 6 8 4 1 2  6 . 7 6 2 4 8 e - 1  1 7 . 6 8 2 0 6  Sbio 0136 
4 8 . 8 4 8  bir4 7 2 . 6 7 8 4 7  6 . 7 6 2 4 8 e - 1  , 4 9 . 1 4 8 6 7  RebB 0,49 

- - - - - - - I - - - - - - I - - - - - - - - - - l - - - - - - - - - - l - - - - - - - - - - l - - l - - - - - - - - - - - - - - - - - -  
- - - 

Totals : 4760.84374  96'03 3: 

1 Warnings or Errors : 

Warning : Calibrated compound(s1 not found 

Instrument 1 1 / 3 / 2 0 1 0  3 : 4 6 : 5 7  PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\SE3-1.D 
Samp1,e Name: SE3-1 

= = ~ = = = E P E P ~ ~ = = = = = = = = = = = - = ~ ~ = = = P ~ E ~ P I U ~ = = = = = = - = ~ ~ = = - - - - - - - - - - - -  ------------=e= 

Acq. Operator : PureCircleQCOOl Seq. Line : 18 
Acq. Instrument : Instrument 1 Location : P1-D-05 
Injection Date : 1/3/2010 7:16:23 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CUEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\l.\MKTHODS\NOMSDDATA.M 
Last changed : 1/3/2010 3:59:45 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading] 

sample Info : SE (3-1) L o t #  A0912268 5008 mg/L (KF 1.2%) 

- DAD1 A, Sig=210,4 Ref=360,100 (FDAQCOPOt\SE3-1.D) 
mAU' 

175- 

150 - 

125 - 

100 - 

75 - 

50 - 

25 - 

0 -- 

l ' " ~ l ' ' " i " ' ' l " ' ' l " ' ' l "  
60 mi1 10 20 30 40 50 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3:55:51 PM 
Multiplier: 1.0000 
Dilution ; 1.0000 
Use Multiplier & Dilution Factor with ISTDa 

Signal 1: DAD1 Sig=210,4 Ref=360,100 

Amount RetTime Type Area Amt /Area 
[minl [mAU*SI 

3.196 MM 69.75095 6.76248e-1 
4 . 4 0 5  blF 37.40674 6.76248e-1 
6.044 MP 1476.87146 6.76248e-1 
7.054 MF 645.52466 6.76248e-1 
7.602 FM 135.29163 6.76248e-1 

-------I------I----------I---------- -_ - - - I - - - -  

37.73515 
24.79031 

998,73100 
515.11102 
106.12920 

Grp Name 

- - - - - - - - - - - - - - - - - -  
Rub 
DulA 

0 0 0 1 8  stev 
RebC 
RebF 

Instrument 11/3/2010 3:59:49 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FRAQCO201\SE3-1.D 
Sample Name: SB3-1 

RetTime Type Area Amt/Area Amount Grp Name 
[minl [mAU* s I 

9.589 MM 3857.93896 7.89569e-1 3046.10930 RebA 
20.900 - - - RebD 
27.723 MM 28,48216 6.76248e-1 15.40880 Sbio 
48.029 MM 75.77657 6.76248e-1 51.24375 RebB 

Totals : 4795.25854 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

0 0 0 1 8 3  

Instrument 1 1/3/2010 3:59:49 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO20l\SE3-l.D 
Sample Name: SE3-1 

mAU 

10 - 

8 -  

6- 

4 -  

2 -  

0 -- 

-'-, 

L 

=====rt==- -CgE=IPPPF==IP31EEIPu=~======13lel======m=====-==-=============== 

Acq. Operator : PureCircleQCOOl Seq. Line I 18 
Acq. Instrument ; Instrument 1 Location ; P1-D-05 
Injection Date : 1/3/2010 7:16:23 AM Inj : 1 

Inj Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD,M 
Last changed ; 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Laet changed : 1/3/2010 3:55:46 Phl 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (3-1) Lot# A0912268 5008 mg/L (KF 1.2%) 

i " " l " " ~ " " l " " l " " i ' ~  
10 20 30 40 50 60 mi 

Sorted By . .  Signal 
Calib. Data Modified : 1/3/2010 3:55:51 PM 
Multiplier: 1.0000 
Dilution; 1 . 0 0 0 0  
U s e  Multiplier 

Signal 1: DAD1 

RetTime Type 

& Dilution Factor with ISTDs 

A, Sig=210,4 Ref~360,lOO 

Area Amt/Area Amount G r p  Name _ _  
[minl [mAu*SI 

-- - - - - - I - - - - - - j - - - - - - - - - " l - - - - - - - - " - l - - - - - - " - " -  
3.196 MM 69.75095 6.76248e-1 37.73515 
4.405 MF 37.40674 6.76248e-1 2 4 . 7 9 0 3 1  
6.044 MF 1476.87146 6.76248e-1 998.73100 
7.054 MF 645.52466 6.76248e-1 515.11102 
7.602 FM 135.29163 6.76248e-1 106.12920 

Instrument 1 1/3/2010 3:59:25 Pbl 

RebF $,14 

Page 1 of 2 



Data Fi le  C:\CHEM32\1\DATA\FDAQCO2Ol\SE3-l.D 
Sample Name: SE3-1 

RetTime Type 
[min] 

9.589 MM 

Area Amt/Area Amount arp Name 
[mAU*Sl J - - " - " - - - - - I - - - - - - - - - - l - - - - - - - - " - l - - J - - - " - - - - - - - - - - - - - -  

3857.93896 7.89569e-1 3046,10930 RebA 6L5d 
- - - RebD 20.900 

27,723 MM 28.48216 6.76248e-1 15.40880 S b i O  0'31 
48.029 MM 75.77657 6.76248e-1 51.24375 RebB 404 

Totals : 4'795.25854 gfa, 91 2 

1 Warnings or ~ r r o r s  : 

Warning : Calibrated compound(s) not found 

Instrument 1 1/3/2010 3 : 5 9 : 2 5  PM 

0 0 0 1 8 5  
Page 2 of 2 



Data File C:\CHEM32\l\DATA\PDAQCO2Ol\SE3-2.D 
Sample Name: SX3-2 

C E E = = D = P P P E P P = = E E S I P P = = = = = E E = ~ = = - = ~ - = - = - ~ = = = = = = = = = = = = = = = = = =  

A c q .  Operator : PureCircleQCOOl Seq. Line : 19 
Acq. Instrument : Instrument 1 Location : P1-D-06 
fnjection Date : 1/3/2010 8:22:31 AM Inj : 1 

Inj Volume : 12.0 yl 
Acq. Method : C : \CHEM3 2\1\METHODS\NOMSD. M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:05:42 PM 

Method Info : NO MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (3-2) L o t #  A0912268 5012 mg/L (KF 1.2%) 

DAD1 A, Slg=210,4 Ref=360,100 (FDAQCOZOIBSE3-2.D) 

1 ' " ' 1 " " 1 " " 1 " " 1 "  
10 20 30 40 50 60 mil 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 3:55:51 PM 
Multiplier: 1 . 0 0 0 0  
Dilution: 9 .  1 . 0 0 0 0  
Use Multiplier f Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=2l.O,4 Ref=360,100 

RetTime Type Area Amt/Area 
(minl (mAW*Sl -- - - - : - l - - - - - - I - - - - - - - - - - [ - - - - - - - - - - -  
3.192 MM 70.17528 6.76248e-1 
4 . 3 9 3  MP 37.57458 6.76248e-1 
6 . 0 1 8  MF 1474.24377 6.76248e-1 
7.017 PM 643.71765 6.76248e-1 
7.559 PM 131.86214 6.76248e-1 

Amount 

- - - - - - - - - -  
37,96471 
24.90154 
996.95404 
513,66907 
103.43895 

Grp Name 

Instrument 1 1/3/2010 4:05:45 PM Page 1 of 2 



\*.. . . 

Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SE3-2.D 
Sample Name: SE3-2 

RetTime Type Area Amt/Area Amount Grp Name 
[minl [mAU*sl 
-----"-I-"---"I-"--------}----------l---------- I - - I - - - - - - - - - - - - - - - - - -  
9.523 MM 3864.14990 7.89569e-1 3051.01326 RebA 

2 0 . 9 0 0  - - - RebD 
27.349 IdM 26.83273 6.76248e-1 14.51646 Sbio 
47.214 MM 76.46098 6.76248e-1 51.70659 RebB 

Totals : 4794. I6463 

1 Warnings or Errors : 

Instrument 1 1/3/2010 4:05:45 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\SE3-2.D 
Sample Name: SE3-2 

L = t r r P l t = = = = E P e l = l = E ~ ~ ~ = = = = = = = = = E ~ = = ~ ~ = = ~ ~ ~ = ~ = = = = = = = u n = = ~ ~ = = = = n ~ n u n = =  

Acq. Operator : PureCircleQCOOl Seq. Line : 19 
Acq. Instrument : Instrument 1 Location : P1-D-06 
Injection Date : 1/3/2010 8:22:31 AM Inj : 1 

I n j  Volume : 12.0 pl 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:45:28 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed ; 1/3/2010 4:04:19 PM 

Method Info : NO MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (3-2) Lot# A0912268 5012 mg/L (KF 1.2%) 

.. DADl A, Sig=210,4 Ref=360,100 (FOAQC020WE3-2.D) 

Sorted By signal 
Calib. Data Modified : 1/3/2010 3:55:5l PM 
Multiplier: 1.0000 
Dilution : 1.0000 
Use Multiplier 

Signal 1: DADl 

RetTime Type 
[minl - - - - - - - I - - - - - -  
3.192 MM 
4.393 MF 
6.018 M F  
7.017 FM 
7.559 FM 

t i  Dilution Factor with ISTDs 

A, Sig=21014 Ref=360,100 

Area Amt/Area Amount Grp Name 
[mu*Sl 

----------I----------l----------l----"---- 
70.17528 6,7624813-1 37,96471 Rub 
37.57458 6.76248e-1 24.90154 DulA 0,SO 

1474.24377 6.76248e-1 996.95404 Stev &,13 
643.71765 6.76248e-1 513.66907 RebC 10,3Y 
131.86214 6.76248e-1 103.43895 RebP 409 

Instrument 1 1/3/2010 4:05:24 PM Page 1 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\SR3-2.D 
Sample Name: SE3-2 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [mAU*Sl 

9.523 MM 3864.14990 7.89569e-1 3051.01326 RebA 6461 
- - - - - - - I - - - - - - ~ - - - - - - - - - - ~ - - - - - - - - - - ~ - - - - - - - - - - ~ - - ~ - - - - - - - - - - - - - - - - - -  
20.900 - - - RebD 
27.349 MM 26.83273 6.76248e-1 14.51646 Sbio 0,4 
47.214 MM 76.46098 6.76248e-1 51,70659 RebB 1104 

Totals : 4794.16463 46,&3X 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

Instrument 11/3/2010 4:05:24 PM Page 2 of 2 



Data Pile C:\CHEM32\1\DATA\FDAQCO2Ol\SE4-l.D 
Sample Name: SS4-1 

CPPE==PPPC=C====x 

Acq. Operator : 
Acq. Instrument : 
Injection Date : 

Acq. Method 
Last changed : 

Analysis Method : 
Last changed : 

Method Info 

=====I=IIPPPIE- - - - - - - - -C=-  _-____--- -ePPP=====P~I=E==E===IE====== 

PureCircleQCOOl Seq. Line : 22 
Instrument 1 Location : P1-D-07 
1/3/2OlO 11:06:10 AM Inj : 1 

Inj Volume : 12.0 p1 
C:\CHEM32\1\MBTKODS\NOMSD4M 
1/3/2010 9:59:52 AM by PureCircLeQCOOl 
(modified after loading) 
C:\CHEM32\1\METHODS\NOMSDDATA.M 
1/3/2010 4:18:53 PM 
(modified after loading) 
No MSD Method 

Sample Info ; SE (4-1) Lot# A0912269.5008 mg/L (KF 0.9%) 

1 DAD1 A, 51g=210,4 Ref=360,100 (FDAQC0201lSE4-1.D) 

l " " i " " l " " ~ " ' ' l "  
10 20 30 40 50 60 mi 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 4:13:25 PM 
Multiplier: 1 . 0 0 0 0  
Dilution : 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A,  Sig=210,4 Ref=360,100 

RetTime Type 
[minl 

3.180 MM 
- - - - - - - I - - - - - -  

4.356 MF 
5.948 MF 
6.920 MF 
7.447 FM 

A r e a  
[ a U *  8 1 

I _ _ _ - -  - - - - -  
53.05507 
35.26381 

1445.33569 
662.92047 
138.42651 

Instrument 1 1/3/2010 4:18:55 

Amt /Area Amount 

----_-----I---------- 
6.76248e-1 28.70271 
6.76248e-1 23.37014 
6.76248e-1 977.40501 
6.76248e-1 528.99240 
6.76248e-1 108.58836 

PM 

RebC 
RebP 

Page 1 of 2 



Data File C:\CHBM32\1\DATA\FDAQCO2Ol\SE4-1.D 
Sample Name: SE4-1 

RetTime Type Area Amt/Area Amount Grp. Name 
[minl [mAU*sl 

9.355 MM 3857.70361 7.89569e-1 3045.92347 RebA 
20.900 - - - RebD 
26.381 MM 28.46507 6.76248e-1 15.39956 Sbio 
45.298 MM 80.21954 6.76248e-3. 54.24830 RebB 

Totals : 4782.62995 

1 warnings or Errors : 

Warning : Calibrated compound(s1 not found 

Instrument 1 1/3/2010 4:18:55 PM Page 2 of 2 



Data File C:\CHEM32\1\DATA\FDAQCO201\SE4-1.D 
Sample Name: SE4-1 

PPEPPI=EIE==r------ - - - - - - l l l l l r t t t = = = = = = ~ ~ ~ = = = n = ~ a = 5 = a ~ ~ 3 ~ ~ = = = = = = = 5 = = = = = = = =  

Acg. Operator : PureCircleQCOOl Seq. Line : 22 
Acq. Instrument : Instrument 1 Location : P1-D-07 
Injection Date : 1/3/2010 11:06:10 AM Inj f 1 

Inj Volume : 12.0 p1 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 9:59:52 AM by PureCircleQCOOl 

Analysis Method : C:\C€iEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:19:02 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (4-1) Lot# A0912269 5008 mg/L (KP 0 . 9 % )  

- DADf A, Sig=210.4 Ref=360,100 (FDAQCOZOME4-4.D) 

. . . .  . .  
i 0  $0 mi I O  io $0 40 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 4:13:25 PM 
Multiplier: 1,0000 - 

1.0000 Dilution : 
Use 14ultiplier & Dilution FactOK with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [mAU*sl - - - - - - - I - - ~ - - - I - - - - - - - - - - I - - - - - - - - - - I - - - - l - - - - - - - - - - l - - ~ - " - - - - - " - - - - " " - - - -  
3.180 MM 53.05507 6.76248e-1 28.70271 Rub 0,58 
4.356 MF 35.26381 6.76248e-1 23,37014 DulA 0,4.? 
5.948 MF 1445.33569 6.76248e-1 977.40501 Stev 19,69 
6.920 MP 662.92047 6.76248e-1 528.99240 RebC lo ,@ 
7.447 FM 138.42651 6.76248e-1 108.58836 RebP $,IS 

Instrument 1 1/3/2010 4:20:44 PM Page 1 of 2 



Data F i l e  C:\CHEM32\1\DATA\l?DAQCO2Ol\SE4~l.D 
Sample Name: SE4-1 

RetTime Type Area Amt/Area Amount Grp Name 
[minl ImAU*sl 

- - - - - - - I - - - - - - I - - - - - - - - - - ~ - - - - " - - " - " ~ - - - - - - - - - - ~ - - ~ - - - - - - - - - - - " ~ - ~ - - ~  
9.355 MM 3857.70361 7.89569e-1 3045.92347 RebA C1,3)r - - - 20.900 RebD 

26.381 MM 28.46507 6.76248e-1 15.39956 Sbio 0'31 
45.298 MM 80.21954 6.76248e-1 54.24830 RebB 

Totals : 4782.62995 YG, 3r 3, 

1 Warnings or Errors ; 

Warning : Calibrated compound(s1 not found 

0 0 0 1 9 3  



Data Pile C:\CHEM32\1\DATA\FDAQCO201\SE4-2.D 
Sample Name: SE4-2 

mAU 2 

175- 

150- 

125 - 

100 - 

75 - 

50 - 

25 - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
--I__------ --------------- - 

Acg. Operator : PureCircleQCOOl Seq. Line : 23 
Acq. Instrument : Instrument 1 Location : P1-D-08 
Injection Date : 1/3/2010 12:12:19 PM I n j  : 1 

. I n j  Volume : '12.0 pl 
Acq. Method : C:\CHEM32\l\METHODS\NOMSD.M 
Last changed : 1/3/2010 9:59:52 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:26:17 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

0 

Sample Info : SE (4-2) Lot# A0912269 5004 mg/L (KF 0.9%) 

-- 

, DAD1 A, Sig=210,4 Ref=360,?00 (FDAQC0201SE4-2.D) 

,P 

-I I ; ,  , 
1 " " 1 " " 1 " " 1 " " 1 "  

10 20 30 40 50 60 mil 

Sorted By signal 
Calib. Data Modified : 1/3/2010 4:13:25 PM . 
Multiplier: 1.0000 
Dilution : 1 . 0 0 0 0  
Use Multiplier & Dilution 

Signal I: DAD1 A, Sig=230, 

RetTime Type 
[min] 

---..-..-I"----- 
3.177 MM 
4.346 MP 
5.928 MF 
6.894 MF 
.7 ..I" n.. 

Area 
EdU* s 3 

I----..----- I 
52.44735 
35,37342 

1447.12915 
663.21344 ---.- 

Factor with ISTDs 

4 Ref=36O, 100 

Amk/Area Amount: 

---------- I ----------  
6.76248e-1 28,37393 
6.76248e-1 23.44278 
6.76248e-2 978.61783 
6.76248e-1 529.22618 

Grp Name 

0 0 0 1 9  



Data File C:\CHEM32\1\DATA\FDAQCO201\SE4-2.D 
Sample Name: SE4-2 

RetTime Type Area Amt/Area Amount Grp Name 
[minl ImAU*sl 
-----"-I------I----------I-------"---~-"""------l--l------------------ 
9.314 MM 3864.52856 7.89569e-1 3051.31224 RebA 
20.900 " I - R e b D  
26.065 MM 27.65244 6.76248e-1 14.95993 Sbio 
44.747 MM 74.54044 6.76248e-1 50.40783 RebB 

1 warnings or Errors : 

Warning : Calibrated compound(s) not found 



. Data File C:\CHEM32\l\DATA\FDAQCO201\SE4-2.D 
sample Name: SE4-2 

- _ _ _ _ _ _ _ _ _  - - - - - - - - - -E==P~=I=E=======EP=P======ee==~===========~==============  

Acq. Operator : PureCircleQCOOl Seq. Line : 23 

Injection Date : 1/3/2010 12:12:19 PM I n j  : 1 
<"xr '.. Acq. Instrument : Instrument 1 Location : P1-D-08 

Inj Volume : 12.0 pl 
Acq.. Method : C:\CHEM32\l\METHODS\NOMSD,M 
Last changed : 1/3/2010 9:59:52 AM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:26:26 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (4-2) Lot# A0912269 5004 mg/L (KF 0 . 9 % )  

% DAD1 A, Sig=210,4 Ref=360,100 (FDAQC0201\SE4-2.D) 
mAU 

10 - 

8-  

6 -  

4 -  

2- 

I " " l " " l " " i " " l " " I "  
10 20 30 40 50 60 mir 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 4:13:25 PM 
Multiplier: 1.0000 
Dilution : ' 1 * 0000 
Use Multiplier 

Signal 1:  DAD1 

& Dilution Factor with ISTDs 

A, Sig=210,4 ReE=360,100 

Area 
[mAU*sI . I  - - - - - - - - - -  
52.44735 
35.37342 

1447.12915 
663.21344 _ _ -  _ - - . -  

Am t /Area 

- - " - - - - - " -  
6.76248e-1 
6.76248e51 
6.76248e-1 
6.76248e-1 
- - - - . -  - 

Amount Grp Name 

J - + - - - - - - - . ,  

28.37393 Rub 015% 
23.44278 DUlA O,9* 
978.61783 Stev l 9 , t 3  
529,22618 RebC w,6T _ _ -  - .  . -  - .  

- - I - - - - _  



Data File C:\CHEM32\1\DATA\FDAQCO201\SE4-2.D 
Sample Name: SE4-2 

RetTime Type ' Area Amt/Area Amount Grp Name 
[minl [mAU*Sl 

-------I------I----------l----------i----------j--l------------------ 
9.314 MM 3864.52856 7.89569e-1 3051,31224 RebA a t s 3  

20.900 - - RebD 
26.065 MM 27,65244 6.76248e-1 14.95993 s b i o  0,30 
44.747 MM 74,54044 6.76248e-1 SO. 40783 RebB / , O X  

1 Warnings or Errors : 

Warning : Calibrated compound(s) not: found 



Data File C:\CHEM32\1\DATA\PDAQCO2Ol\SE5-1.D 
Sample-Name: SE5-1 

mAU 

175 - 

150 - 

125 - 

100 - 

75 - 

50 - 

25 - 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
ACq. Operator : PureCircleQCOOl seq. Line : 27 
Acq. Instrument : Instrument 1 Location : P1-D-09 
Injection Date : 1/3/2010 3:00:14 PM Inj : 1 

rnj Volume : 12.0 p1 

%*r 

Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 2:59:37 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:44:54 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

0 

3 

Sample Info : SE (5-1) Lot# A0912270 5008 mg/L (KF 1.2%) 

-- 

sorted By Signal 
Calib. Data Modified : 1/3/2010 4:35:43 PM 
Multiplier: 1.0000 
Dilution: 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

- DAD1 A, SIg=210,4 Ref=360,100 (FDAQC0201EE5-1.D) 

RetTime Type Area 
[minl [mu* 9 1 

-------I------I---------- 
3.168 MM 24.96765 
4.331 MF 30.31236 
5.904 MF 1367.21155 

640.88165 6.862 FM 
. .  - - - - 

Amt/Area Amount 

- - - - - - - - - - I - - - - - - - - - -  
6.76248e-1 13.50746 
6.76248e-1 20.08870 
6.76248e-1 924.57374 
6.76248e-1 511.40602 
. _ .  

Grp Name 

_ _ I _ C _ _ _ _ _ L - _ _ _ - _ L _ _ _  
Rub 
DulA 
Stev 
RebC 



Data File C:\CHEM32\1\DATA\FDAQCO20l\SE5-l.D 
Sample Name: SE5-1 

RetTime Type Area Amt/Area Amount G r p  Name 
[minl Emu* s J - - - - - - - I - - - - - - l - - - - - - - - - - I - - - - - - - - - - l * " " - - - - - - -  I - - I - - - - - - - - - - - - - - - - - -  
9.259 MM 3934.23901 7.89569e-1 3106.35346 RebA 

20.900 - RebD 
25.321 MM 24.63385 6.76248e-1 13.32688 Sbio 
43.384 MM 75.29283 6.76248e-1 50.91663 RebB 

- - 

Totals : 4742.32066 

1 Warnings or Errors : 

Warning : Calibrated compound(s1 not found 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SE5_1.D 
Sample Name: SE5-1 

----c'--l------- ---- -----------C=E=PP======EECC~~PPPP======~=========~======== 

Acq. Operator : PureCircleQC001 Seq. Line : 27 
Acq. Instrument : Instrument 1 Location : PI-D-09 
Injection Date : 1/3/2010 3:00:14 PM Inj : 1 

Inj Volume : 12.0 1.11 
Acq. Method : C:\CHEM32\l.\METHODS\NOMSD.M 
Last changed : 1/3/2010 2:59:37'PM by PureCircleQC001 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4 :43 :27 PM 

Method Info : No MSD Method 

(modified after loading) 

(modified after loading) 

Sample Info : SE (5-1) Lot# A0912270 5008 mg/L (KF 1.2%) 

* DAD1 A, Sig=210,4 Reb360,lOO (FDAQCOPOl\SE!5~l.D) I 

Sorted By Signal 
Calib. Data Modified : 1/3/2010 4:35:43 PM 
Multiplier: 1 IO000 
Dilution: 1 * 0000 
Use Multiplier 

Signal 1: DAD1 

RetTime Type 
Iminl 

- - - - - - - I - - - - - -  I 
3.168 MM 
4.331 'MF 
5.904 MF 
6.862 FM 

is Dilution 

A, Sig=23.0 

Area 
[mAU*SI 

24.96765 
30,31236 

1367,21155 
640.88165 

0 
Factor with ISTDs 

4 Ref=360,100 

Amt/Area Amount Grp Name 

- - - - - - - - - - I - - - - - - - - - -  I - - I - - - - - - - - -  
6.76248e-1 13.50746 Rub o,iI'f 

6.76248e-1 924.57374 Stev l$,6q 
6.76248eI1 511.40602 RebC IO, 34 

6.76248e-1 20,08870 D u l A  0,41 

0 0 2 0  



D a t a  File C:\CHEM32\1\DATA\FDAQCO2Ol\SL35-l.D 
Sample Name: SE5-1 

R e t T i m e  Type Area Amt /Area  Amount Grp Name 
[minl [mu* el 

"*. - -------I----"-1----------1----------1----------1--1"----""--------""- 
9 . 2 5 9  MM 3 9 3 4 . 2 3 9 0 1  7 . 8 9 5 6 9 e - 1  3106 .35346  RebA &a,?$ 

2 0 . 9 0 0  - - - RebD 
2 5 . 3 2 1  MM 2 4 . 6 3 3 8 5  6 . 7 6 2 4 8 e - 1  1 3 . 3 2 6 8 %  Sbio o , d 7  
4 3 . 3 8 4  MM 7 5 . 2 9 2 8 3  6 , 7 6 2 4 8 e - 1  5 0 , 9 1 6 6 3  RebB r,o3 

Totals : 4742 .32066  95,852 

1 Warnings or E r r o r s  : 

Warning : Calibrated compound (6)  not found 



Data Pile C:\CHEM32\1\DATA\FDAQC!O2Ol\SB5-2.D 
Sample.Name: SE5-2 

mAU 

175 - 

150 - 

125 - 

io0 - 

75 - 

50 - 

25 - 

0 

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  ----------------=================nn================================== 

Acg. Operator : PureCircleQCOOl Seq. Line : 25 
Acq. Instrument : Instrument 1 Location : P1-E-01 
Injection Date : 1/3/2010 1:19:08 PM Inj : 1 

Inj Volume : 12.0 p1 
Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last changed : 1/3/2010 1:24:41 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\METHODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:38:35 PM 

Method Info : No MSD Method 

(modified after loadlng) 

(modified after loading) 

-- 

Sample Info : SE (5-2) Lot# A0912270 5012 mg/L (RF 1.2%) 

* DAD1 A, Sig=210,4 Ref=360,100 (FDAQC020i\SE5-2.D) 

I ,  
l " " l " " l " " i " "  

10 20 30 40 mii 

Sorted By Signal 

Multiplier: 1.0000 
Dilution: 1.0000 

Calib. Data Modified : 1/3/2010 4:35:43 PM 

U s e  Multiplier & Dilution Factor with ISTDs 

Signal 1: DAD1 A, Sig=210,4 Ref=360,100 

RetTime Type Area Amt/Area Amount Grp Name 
[minl [mAU*Sl 

-------I-------I----------l----------l---""-----l--l------------------ 
3.172 MM 25.59548 6.76248e-1 13.84711 Rub 
4.340 MF 30.95033 6.76248e-1 20.51149 DulA 
5.915 MF 1372.57117 6.76248e-1 928.19817 Stev 
6.875 FM 643.29340 6.76248e-1 513.33053 RebC 



Data File C:\CHEM32\1\DATA\FDAQCO2Ol\SJ35-2.D 
Sample Name: SE5-2 

RetTime Type A r e a  Amt/Area Amount Grp Name 
[minl IrnU*Sl 

9.281 MM 3931.06543 7.89569e-1 3103.84769 RebA 
20.900 - - - RebD 
25.739 MM 27.39042 6.76248e-1 14.81817 Sbio 
44.221 MM 72.62270 6.76248e-1 49.11095 RebB 

-------]-"----I----------l----------l-----""---l--l------"----------- 

Totals : 4747.15218 

1 Warnings or Errors : 

Warning : Calibrated compound(s1 not found 



Data File C:\CHEM32\1\DATA\F!3AQC0201\SE5_2.D 
Sample. Name : SE5-2 

=$PP======--------- ---------===============ErPrPP ePEP======r=P==CPPPnn=n===~=== 

Acq. Operator : PureCircleQCOOl Seq. Line : 25 

Injection Date : 1/3/2010 1:19:08 PM I n j  : 1 

Acq. Method : C:\CHEM32\1\METHODS\NOMSD.M 
Last: changed : 1/3/2010 1:24:41 PM by PureCircleQCOOl 

Analysis Method : C:\CHEM32\1\ME'I"ODS\NOMSDDATA.M 
Last changed : 1/3/2010 4:38:10 PM 

Method Info : No MSD Method 

tL%p$l ,' Acq. Instrument : Instrument 1 Location : P1-E-01 

Inj Volume : 12.0 p1 

(modified after loading) 

(modified after loading) 

Sample Info : SE (5-2) Lot# A0912270 5012 mg/L (KF 1.2%) 

+ DAD1 A, Sfg=210,4 Ref=360,100 (FDAQC0201\SE5-2.D} 

Sorted By Signal. 
Calib. Data Modified : 1/3/2010 4:35 :43  PM 
Multiplier: 1.0000 
Di1utio.n: 1.0000 
U s e  Multiplier & Dilution Factor with I S T D s  0 0 0 2 8 4  



Data File C:\CHEM32\l\DATA\PDAQCO201\SE5-2.D 
Sample Name: SE5-2 

RetTime Type Area Amt/Area Amount Grp. Name 
[minl [mAU*sl 

-------I------I----------]----------i----------l-- I - - - - - - - - - - - - - - - - - -  
9.281 MM 3931.06543 7.89569e-I 3103,84769 RebA 62,@ 

2 0 . 9 0 0  - - - RebD 
25.739 MM 27.39042 6,76248e-1 14.81817 Sbio c,30 
44.221 MM 72.62270 6,76248e-1 49.11095 RebB 0,99 

Totals : 4747.15218 S 4 8 J  Y. 

1 Warnings or Errors : 

Warning : Calibrated compound(s) not found 

, 



U Document#: 
6 Purecircle Sdii Bhd PCLLAB-003 

Purecircle 
HPLC sample data record 

Sample Info 

Issue date: 01/12/07 

Revision date: ------- 
Revisioii No: 00 

, 

I 1 Remarks 1-- 

Duplicate I Duplicate II I 
Sample ID SE 1 - 1  5 E  1-2 

Weight, mg Id5 3 I d s  I 
Volumetric flask volume, mL 95 25' 
Concentration, mgL 5 0 f  a 5-0& 
Water. %wvt Mnrl Fischer) 0.9 0. B 

I SampleInfo 

Duplicate I Duplicate I1 

Page 1 of 1 

(b) (6)

(b) (6)



LJ 

Purecircle 
4 Purecircle Sdn Bhd 

Document#: Issue date: 01/12/07 

Revision date: ------- PCLLAB-003 

HPLC sample data record 

CIIC- 
Remarks 

Revision No: 00 

Sample ID 

Done by: 

Checked by: 

Duplicate I Duplicate I1 
SE 4-1 3E 4-2 

kAfWll&AU, Q C  GFEC 
Name, Position 

t 

Weight, mg I 125,a 
Volumetric flask volume, mL $25 
Concentration, mgL JPW 

Page 1 of 1 

I d 5  I 

SQ@$ 

dS 

Water, %wt (Karl Fischer) 4 9 t 4 9 

Duplicate I Duplicate II 

(b) (6)

(b) (6)



GRAS Assessment - Purecircle USA, Inc. 
High Purity Steviol Glycosides 
Page 95 

Appendix C-4 

See following 35 pages 

Not included in sequence with main document page numbers. 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, C4 95776 

Analvtical ReDort 

Januarv 11. M I 0  

Cllent: Jiannino Chen 

PureCircie Sa.. Ltd Chins 
Yanotano industw Zone. Ganxian 
Jisnaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912266 

EMA Sample No: 091221305-01 

Date Received 12/28/2009 

Sample Matrix: Stevioi Glvcosidea Powder 

Anaivticai Method: FDA iMP-OC1 

Extraction Method: FDA 302 

Date Extracted: 1WW2009 

Date Completed 1/2/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortino Limit fRLI 

Date' Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: ernalab@ernalab.com website: www.ernalab.com 

Anal- 

Acrlnathrln 
Aldrin 
aloha-BHC 
Atrazine 
Benfluralln 
beta Chlordene 
Blfenthrln 
BOSCalld 
Bmmooroovlate 
Cmtan 
Chbmdlmeform 
Chbmbenzllate 
Chbmneb 
Chbmthabnll 
ClPC 
Cls-Chlordane 
cia-hlonachklr 
cls-Permethrln 
Cbmazone 
Cvanazlne 
Cvoermethrln 
Cvomnazole 
DBclhal 
Decamethrln 
delta-BHC 
Diallate-I 
Diallate-2 
3.4-Dkhbmanallne 
Dlchbbenll 
Dkhbfluanld 
Dkhbran 
Dieldrin 
Dilenoconazole 
Dlmethachlor 
Dlmethmomh 
Dlnltramlne 
Dursban 
Endaaulfan Sulfate 

Endosulfan-l 
Endosulfan-11 
Endrin 
Emxkonazole 
Elamnazole-I 
Etamnazole-2 
Ethafluralln 
Elrldidazole 
Fentarlmol 
Fenbmnazole 
Fanhexamid 
Fenvalerate-1 
Fenvalerate-2 
Flomnll 
Fluchloralln 
Flumlhrlnate 
Fludbxanll 
FIuouInmnazoIe 
Flutolanll 
Fluvallnata 
FolDet 
aamma-BHCNndane 
aammaChlordene 
Heotachbr 
Heotachbr Eooxlde 
Hexachlorobenzene 

- 

Don Peterson. Laboratow Director 

Amount - 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
= p o r n  

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 

0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

Paoe' 1 

0 0 0 2 0 9  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januatv 11.2010 

Cllent: Jlannina Chem 
PureClrcle So.. Ltd China 
Yanatana lndustrv Zone. Ganxlan 
Jianaxl Province. . - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A0912266 

EMA Sample No: 0912280501 

Date Received: 12/28/2009 

Sample Matrix: Steviol Glvcosldes Powder 

Analvtical Method: FDA IMP-OC2 

Extraction Method: FDA 302 

Date Extracted 11/2912009 

Date Completed 112Ro10 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
m a i l :  ernalab@ernalab.com website: www.emalab.com 

A ~ l v t s  

Hexamnazole 
lmazalil 
lorodlone 
IambdaGvhabthrin 
unumn 
Metolachbr 
Mirex 
Momllnumn 
Mvcbbutanll 
Notmfen 
Nuarlmol 
0.0'-DDT 
O.o'-Methomhlor 
Octachbr Ewxlde 
o.o'-DDE 
o.o'-DDT 

Penconazole 
Pentachbroanaline 
Pentachbrobenzene 
Pentachbrobenzonitrile 
Pentachbrothloanlsole 
Pmchbraz 
Procvmldone 
Pmfluralin 
Pmnamide 
Pmoachlor 
Pmoanil 
Pmo1onlzo1efrlit-1 
Pmokunizolefrllt-2 
Pvracbstrobln 
P v rl d ab e n 
Pvrifenox-l 
P m O x - 2  
Qulnoxvfen 
Qulntozene 
Simazine 
Tebuoonazole 
Tebufenovrad 
Tecn%zene 
Tefluthrin 
Terbuthvlazlne 
2.3.5.&Tatrachloroanalini 
Tetraditon 
TolvRuanid 
transGhlordane 
tranaHonachbr 
transPermethrin 
Triadlmefon 
Triadlmenol 
Trlallate 
Trifbnrstmbln 
Triflumlzole 
Trlfluralln 
Tritkunazole 
Vincbzolln 

- 

O.D'-MhoXVChbr 

Don Peteraon. Laboretow Director 

Amount - 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 

0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 

Paae. 2 



'*A,, n 

Environmental Micro Analysis, Inc. W Certificate #22ll 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannina Chen 

PureCircie So.. Ltd China 
Yanatano lndustrv Zone. Ganxian 
Jianoxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen9purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2268 

EMA Sample No: 0912280541 

Date Received 12/28/2009 

Sample Matrix: Stavioi Glvcosides Powder 

Analvtical Method: FDA IMP-NSDl 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 1/512010 

".* 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RU 

Data' Reviewed bv 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.com website: www.emalab.com 

Anal- 

Allethrin 
AcetamlDrld 
aloha8olroxamlne 
Ametrvn 
Amlnocarb 
Amltraz 
AnItentFlurecol Buhrl E. 
Azoxvstrobln 
Benalaxvl 
Bendiocarb 
Bendlacarb - MH3NO 
beta-Solroxamine 
Blohenvl 
Bltaranol-I 
BReranol-2 
Bufemarb-I 

Buo I rim at e 
Buomfezin 
Butralln 
Btmiata 
3-OH Cartofuran 
Carbar4 
Carbawl - C2H3NO 
Carboturan 
Carbofuran - C2H3NO 
Carbosulfan 
Carboxln 
CvcbatelAo Neat 
Cvclumn 
Cvmlazola 
Cwmdlnll 
Daadloham 

Desmetwn 
Diet ho f e m  arb 
Dlnlconazole 
Dbxacarb 
Dioxaearb - C2H3NO 
Dlohenamld 
d-Phanothrln It 
EPTClEotam 
Ethlotencarb 
Ethblate 
Ethblate 
Ethotumeaata 
Ethomuln 
Etotenorox 
Famxadone 
Fenazaouln 
Fenfuram 
Fenobucarb 
Fenoxvcarb 
Femmoathrln 

Fluailazole 
Fuberdlazole 
Furalaxvl 
Hexazlnona 
laocarbamld 

- 

Bufemwb-2 

Desmethvl DIDhenamld 

FEnDmDlmOmh 

Don Peteraon. Laboratow Dlrector 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

Paoe' 3 

0 0 0 2 1 1  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Renort 

Januatv 11.2010 

Client: Jiannina Chen 

PureCircie So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
+max i  . Province.. -. . 

Phone: (+86) 797-4601 666 
Fax: (+86) 797-4601 663 

Email: jianning.chen@purecircle.com 

Project No: 

PO No: 

Client Sample ID: A091 2266 

EMA Sample No: 091 22805-01 

Date Received: 12/28/2009 

Sample Matrix: Steviol Glvcosides Powder 

Analvtical Method: FDA IMP-NSOP 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Remrtino Limit IRL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emaIab@emalab.com website: www.emalab.com 

Anaivte 

iaoorccarb 
laoorooalln 
laoorothblane 
Imoroturon lfrad 
Kmaoxlm-Methvl 
Lenacil 
MBTZ 
Meoronil 
Metalan4 
Metaldehvde 
Methfuroxan 
Methiocarb 

Metolacarb 
Metrlbuzln 
Mexacarbate 
MGK-264 
MOllnate 
Naohthalene Acetamide 
Naoroanalid 

Nnralln 
Nnrothal ISOIOD~ODV~ 

Norea 
Octhlllnane 
O-PhenvlohenoI 
Pebulate 
Pendlmethalin 
Phenmedloham 
Pioerrnnvl Butoxide 
Pirlmaearb 
Promecarb 
Prometon 
Prometwn 
Prooaroite 
ProDham 
Prowxur 
Prowxur - C2H3NO 
Pnacarbolld 
Pvrethrln-i 
Pvrethrln-2 
Pvrimethanll 
Pvrioroxbn 
Reamethrln 
Secbumeton 
Sethoxvdlm 
Slmetrvn 
Tebutam 
Tebuthiuron 
Terbumeton 

Tetrwnazole 
Tetramethrin-1 
Tetramethrln-2 
Thiabendazole 
THPl 
Tralkoxvdlm 
Trklazole 
2.3.5-Trlmethacarb 
3.4.5-Trlmethacarb 
Vernalate 

MethoDrOtNne 

Naorooamlde 

TerbutNn 

Don Peteraon. Laboratow Dlrector 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
moom 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 

Pam 4 

000212 



Environmental Micro Analysis, Inc. E M  Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Renort 

Janusrv 11.2010 

Cllent: Jiannina Chen 

Purecircle So.. Ltd China 
Yanotano lndustrv Zone. Ganxian 
Jianaxi Province.. - . 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircle.com 
Fa: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: ~0912266 

EMA Sample No: 09122805-01 

Date Received 1212812009 

Sample Matrix: Stevioi Glvcosides Powder 

Analvtical Method: FDA IMP-PHOS-1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/5R010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortino Limit IRL) 

Date: Reviewed bv 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@ernalab.com website: www.emalab.com 

Analvte 

Aceohste 
Azlnohoa-methvl 
Azinohos-rnethvl OA 
betachbrfenvlnohos 
caduaafos 
Carbofenothion 
Chiomvrifos 
Chiomvrifos OA 
Chiomvritas-methvl 
Chiorthioohos 
Cournaohos 
Cournaohos OA 
cvanof.9n~hos 
cvanoohos 
DEF 
Demeton S Sulfone 
Dlazlnon 
Dlazinon OA 
Dichlorvos 
Dicrotoohos 
Dimethoate 
Dioxsthion 
Disulfoton 
Edifenohos 
EPN 
Ethion 
Ethion OA 
Ethooroo 
BEthvlhexvldiohenvl ohos 
Fenarniohos 
Fenarniohos Sulfone 
Fenltmthion 
Fenthion 
Fonoohos 
Hmtenoohos 
laofenohos 
Leotoohos 
Malathion 
Malathion OA 

- 

Don Peteraon. Laborstorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

- RL Tolerance 
moom 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 

0.010 
0 010 
0 010 

0 010 

Paae: 5 

0 0 0 2 1 3  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannina Chen 
Purecircle So.. Ltd China 
Yanatsna IndustN Zone. Ganxien 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircie.com 
Fa:  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2266 

EMA Sample No: 09122805-01 

Date Received 12/28/2009 

Sample Matrix: Stevlol Givcosides Powder 

Analvtical Method: FDA IMP-PHOS-2 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed im2010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortina Limit IRL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 
email: ernalab9emalab.com website: www.erna1ab.com 

Fax: (530) 666-2987 

Analvte 

Mercarbarn 
Metharnidoohoa 
Methldathlon 

- 

Methvl Parsthloil 
Methvl Parathion OA 
Mevlnohoa 
Mommbohos 
Ornethaate 
Oxvdemelon Methvl Suifone 

Parathion OA 
Phorate 

Phorate Sulfone 
Phorate Sulfoxide 
Phosalone 
P ~ ~ S M I  
Phosmet Oxon 

PBr8thIOn 

Phorate OA 

Pirlmiohos-methv 
PrOf~nOOhoS 
PmIhloDhos 
Prothoate 
Pvrazoohoa 
Pvridaohenthlon 
Quinaiohos 
SUlfOteO 

Sulorofos 
Terbufos 
Tetrachlorvinohoa 
Tolcloohos Methvl 
Trizaohos 
Trichlorfon 
Tris Chlorooroovl) Phosohate-I 
Trls Chlorooroovll Phosohate-2 
Tris 2-Butoxvethvl Phosohate 

Don Peterson. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance o o m a o m  
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 

Paoe' 6 

0 0 0 2 1 4  



Environmental Micro Analysis, Inc. EIAP Certificate W211 
460 N East Street 
Woodland, CA 95776 

Analvtical Reoort 

Januaw 11.2010 

Client: Jiannlna Chen 
PureCircie So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
Jlanaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
F a :  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A091 2268 

EMA Sample No: 09122~5-01 

Date Received 1 ~ 8 L m 9  

Sample Matrix: Steviol Glvcosidea Powder 

Analvtical Method: EBDC screen 

Extraction Method: CDFA 

Date Extracted 1W2010 

Date Completed 115/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RU 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: emalab@ernalab.com website: www.emalab.com 

Anal- 

Ferbam 
Maneb (Dithane M-22) 
Mancozab 
Metiram 
Nabam 
Thiram 
Zineb 
Ziram 

- 

Dan Petersan. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.030 
0.030 
0.030 
0.030 
0.030 
0 030 
0 030 
0 030 

Paaa' 7 



Environmental Micro Analysis, Inc. €LAP Certificate #t211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 1 1.201 0 

Client: Jlannino Chen 

PureCircle So.. Ltd China 
Yanatana Induetrv Zone. Genxian 
Jianaxi Provlnce.. - . -.. 

Phone: (+86) 797-4601 666 
Fax: (+86) 797-4601 663 

Ernail: jianning.chen@purecircie.com 

Project No: 

PO No: 

Client Sample ID: A0912267 

EMA Sample No: 0912280542 

Date Received 12/28/2009 

Sample Matrix: Stevlol Glvwsides Powder 

Ansivticai Method: FDA IMP-OC1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/2/2010 

ND = Not Detected a t  or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit f R U  

Date’ Reviewed bv 

Phone: (530) 666-6890 Fax: (530) 666-2987 
m a i l :  ernalabOernalab.com website: www.ernalab.com 

Acrinathrin 
Aldrin 
aloha-BHC 
Atrazine 
Banflurailn 
beta Chlordane 
Blfanthrln 
BoacBlid 
Bmmomoviate 
Caotan 
Chbrodirnetorm 
Chbmbanzllata 
Chbmneb 
Chbmthabnll 
ClPC 
cia-Chlordane 
cis-Nonachbr 
cie-Permethrin 
Cbrnazone 
Cvanazlne 
Cwermethrin 
Cwroconazole 
Dacthal 
Dacarnethrln 
delta-BHC 
Dlallate-I 
Diallate-2 
3 4-Dkhbmanaline 

Dlchbfluanid 
Dichbran 
Dieldrin 
Dlfenoconazola 

Dimethmomh 
Dinltrarnine 
Dursban 
Endosuifan Sulfate 
Endosulfan-I 
Endosulfan-I1 
Endrln 
Emxlmnazole 
Etamnazole-I 
Etamnazole-2 
Ethafiuralln 
Etrldidazole 
Fentariml 
Fenbuconazole 
Fenhaxarnld 
Fenvaleratel 
Fenvalerate2 
Fiomnil 
Fluchbralin 
Flucvthrinate 
Fiudbxanii 
Fluoulmnazole 
Flutolanil 
Fluvallnate 
Foloat 
oarnrna-BHCLindane 
oarnmaGhbrdena 
Haotachbr 
Heotachbr Ewxide 
Haxachbrobanzene 

Dlchbbenll 

Dlmathachbr 

Don Peteraon. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 

Paoa: 8 

0 0 0 2 1 6  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannlna Chen 
PureClrcle So.. Ltd China 
Ysnatano lndustrv Zone. Ganxian 
Jianoxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jtanning.chenbpurecircle.com 
F a :  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2267 

EMA Sample No: 091 22805.02 

Date Received: 12/28/2009 

Sample Matrix: Stevlol Glvcosldes Powder 

Analvtlcal Method: FDA IMP-OCZ 

Extraction Method: FDA 302 

Date Extracted 12/2912009 

Date Completed: 1N2010 

ND Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortino Limit (RL) 

Date' Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.cm website: www.ernalab.com 

Hexamnazoie 
lrnazaiil 
lorodbne 
Iambda-Cvhalothrin 
Linurnn 
Metolachbr 
Mirex 
Monolinumn 
Mvcbbutanil 
Notmfen 
Nuarimol 
o.o'-DDT 
O.o'-Methomhlor 
Octachlor Ewxide 
D.D'-DDE 
D.D'-DDT 
o.o'-Methoxvchlor 
Penmnazole 
Pentachbroanallne 
Pentachbrobenzene 
Pentachbmbenzonitrlle 
Pentachbrothloanisole 
Pmchbraz 
Pnxvnlldone 
Pmfluralln 
Pmnarnlde 
Pmoachbr 
Pmoanll 
PmolconizolWTiH-I 
PmolmnlzolWTiit-2 
Pvracloatmbin 
Pvrldaben 
Pvrifenox-I 
Pvmenox-2 
Quinoxvfen 
Quintozene 
Sirnazlne 
Tebumnazole 
Tebutenovrad 
Tecnezene 
Tefluthrln 
TerbuthVIazine 
2 3.5.6-Te~achloroanaiini 
Tetraditon 
TolVflUanld 
transChbrdene 
trans-Nonachlor 
trans-Permethrin 
Trladimeton 
Trladlmenol 
Triallate 
Trifloxvatmbln 
Trlfiurnizole 
Trifluralin 
Trltlmnazole 
Vincbzolln 

Don Peteraon Laboratow Director 

Amovnt 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 

0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 

Paoe: 9 

0 0 0 2 1 7  



”*., ,. 
Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannino Chen 

Purecircle So.. Ltd China 
Yanotano lndustw Zone. Ganxian 
Jianaxi Province.. - . 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen9purecircle.com 
F a :  (+86) 797-4601 663 

Project No: 

Po No: 

Client Sample ID: A0912267 

EMA Sample No: 09122805-02 

Date Received: 12/28/2009 

Sample Matrix: Steviol Glvcosides Powder 

Analvtical Method: FDA IMP-NSc1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 11512010 

NO = Not Detected a t  or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit IRL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 
ernail: ernalab@ernalab.com website: www.ernalab.com 

Fax: (530) 666-2987 

Analvte 

Allethrin 
Acetamlorid 
aloha-Solroxamine 
Ametrvn 
Amlnocarb 
Amitraz 
AnltenlFlurecal BuWl E. 
Azoxvstmbln 
Benalaxvl 
Bendlocarb 
Bendlocarb ~ C2H3NO 
Ma-Solroxamlne 
Blohenvl 
Bltarami-1 
Bharanol-2 
Bufernarb-I 
Butemcarb-2 
Buolrlmate 
Buomfazin 
Butralin 
BuMatE 
3-OH Carbofuran 
Carbawl 
Carbalvl- C2H3NO 
Carbofuran 
Carbofuran - C2H3NO 
Ca&nauUan 
Carboxln 
CvcioateRo Neet 
Cvclumn 
Cvmiazo1e 
Cvomdlnil 
Desmedioharn 
Desmethvl Dlohenamid 
Desmetrvn 
Diethofernarb 
Dinlconazole 
Dloxacarb 
Dloxacarb - C2H3NO 
Dlohenamld 
dPhenothrIn X 
EPTCEotarn 
Ethiofencarb 
Ethiolate 
Ethiolate 
Ethohlmeaate 
Ethoxvauln 
Elofenorox 
Famoxadona 
Fenazaauln 
Fenfuram 
Fembucarb 
Famxvcarb 
Fenomoathrin 
Fenomolmoroh 
Fludlarole 
Fubardiazole 
Furalaxvl 
Hexazlnone 
lamarbamid 

Don Peterson Laboratow Director 

AmOunt 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 

RL Tolerance 

0 010 
0.010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0010 
0.010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 

Pme’ 10 

0002118  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Renort 

Januaw 11.2010 

Client: Jiannina Chen 
PureClrcle So.. Ltd China 
Yanatana InduStN Zone. Ganxlan 
Jianaxl Province.. - . 

Phone: (+86) 797-4601 666 
FaX: (+86) 797-4601 663 

Ernail: jianning.chen@purecircle.com 

Project No: 

PO No: 

Client Sample ID A0912267 

EMA Sample No: 09122805-02 

Date Received 12/28/2009 

Sample Matrix: Stevlol Glvmsides Powder 

Analvtlcal Method: FDA IMP-NSO.2 

Extraction Method: FDA 302 

Date Extracted 12/L912009 

Date Completed: 115/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit f R U  

Date: Reviewed bv  

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: emalab@ernalab.com website: www.ernalab.com 

Anal- 

lmorocarb 
Imorooalln 
laaDmthblane 
lmomturon Mrao) 
Kresoxlm-Methvl 
Lenacll 
MBTZ 
Maoronll 
Metal& 
Metaldehvda 
Mathfuroxan 
Methhrb 

Metolacarb 
Metrlbuzin 
Maxacarbate 
MQK-264 
Mollnate 
Naohthalene Acetamide 
Naomanalld 
NaDmDamIde 
Nitralln 
Nltmthal IsOOrOOvl 

- 

hkhDrOtNne 

Norea 
Octhllinone 
O-Phenvlohenol 
Pebulate 
Pendimeihalln 
Phendioham 
Ploernonvl Butoxide 
Pirimacarb 
Pmmecarb 
Pmmeton 
Pmmetrvn 
Pmoaralte 
Pmoham 
Pmwxur 
Pmwxur - C2H3NO 

Pvracarbolld 
Pvrethrin-I 
Pvrethrln-2 
Pvrlmethanll 
Pvrlomxlfen 
Resmethrin 
Secbumeton 
sethoxvdim 
Slmetrvn 
Tebutam 
Tebumiuron 
Terbumeton 
Terbutrvn 
Tetraconazole 
Tetramethrin-I 
Tebamethrln-2 
Thiabendazole 
THPl 
Tralkoxvdlm 
Trlcvclazole 
2.3.5-Trlmethacarb 
3.4.5-Trimethacarb 
Vernalate 

Don Peteraan. Laboratorv Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
E -  

o 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 

0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 



Environmental Micro Analysis, Inc. €LAP Certificate # t Z 1 1  
460 N East Street 
Woodland, CA 95776 

Analvtical ReDOrt 

Januarv 11.2010 

Client: Jiannina Chen 
Purecircle So.. Ltd China 
Yanatana Induatrv Zone. Ganxian 
Jianaxl Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircle.com 
Fa:  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912267 

EMA Sample No: 091 22805-02 

Date Received: 12/28/2009 

Sample Matrix: Steviol Givcosides Powder 

Analvtical Method: FDA IMP-PHOSl 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 115/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RLI 

Dste. Revlewd bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: ernalab@ernalab.com website: w.ernalab.com 

Analvte 

Aceohate 
Azinohos-methvl 
Azlnohoa-methvl OA 
beta-chioffenvinohos 
CadUSafDS 
Carbofenothion 
Chiomvrifos 
Chiomvrifos OA 
Chiomvrifos-methvl 
Chbiihioohoe 
Coumaohoa 
Coumaohoa OA 
CvanofeIlDhoS 
cvanoohos 
DEF 
Demeton S Sulfone 
Dlazlnon 
Dlazlnon OA 
Dkhiorvos 

Dimathoate 

Disulfoton 
EdlfenDhoS 
EPN 
Ethion 
Ethion OA 
Ethooroo 
2-Ethvlhexvldiohenvl ohos 
FenSmlDhoS 
Fenamiohos Sulfone 
Fenitrothion 
Fenthion 
Fonoohos 
Heotenoohos 
laofenohoa 

Malathion 
Malathion OA 

DlCrOtODhOS 

Dioxathion 

bDtOOhoS 

Don Peteraon. Laboratow Dlrector 

Amount - 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 

0.010 

Paoe: 12 

0 0 0 2 2 0  



Environmental Micro Analysis, Inc. €LAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Rebort 

Januarv 11.2010 

Client: Jiannina Chen 

PureCircle Sa.. Ltd China 
Yanatana InduStN Zone. Ganxlan 
JianoFl Province. . - -. . 

Phone: (+86) 797-4601 666 
F a :  (+86) 797-4601 663 

Email: jianning.chen@puren’rcle.com 

Project No: 

PO No: 

Client Sample ID: A091 2267 

EMA Sample No: 09122805-02 

Date Received 12/28/2009 

Sample Matrix: Stevlol Givcosides Powder 

Analvtical Method: FDA IMP-PHOS-2 

Extraction Method: FDA 302 

Date Extracted 1212rnOO9 

Date Completed 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit IRL) 

Dale: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: emaIab@ernalab.com website: www.emalab.com 

Analvta 

Mercarbam 
Methamldoohos 
Methidathion 
Methvl Parathion 
Melhvl Parathion OA 
Mevinohos 
Monocrotoohos 
Omethaote 
Oxvdemeron Methvl Sulfone 
Parathion 
Parathion OA 
Phorate 
Phorate OA 
Phorate Sulfone 
Phorate Sulfoxide 
Phosalona 
PhoSmet 
Phoamet Oxon 
Pirlrniohos-methv 
Profenoohos 
Prothioohoa 
Prothoate 
Pvrazoohos 
Pvridaohenthlon 
Qulnalohos 
sulloteo 
Sulomfos 
Terbvlos 

Toldoohos Methvl 
Trlraohos 
Trichiotfon 
Trls Chiomoroovll Phosohale-I 
Trls Chhrooroovll Phosohate-2 
Trls 2-BUtoxvethvl Phosohate 

- 

Tetrechiorvlnohos 

Don Peterson LBbOratorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 

Paoe: 13 

4300221  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januaw 11.2010 

Client: Jiannina Chen 
PureCircle So.. Ltd China 
Yanatano IndUStN Zone. Ganxlan 
Jianaxi Province.. - . 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fa: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID A091 2267 

EMA Sample No: 091 22805-02 

Date Received: 12/28/2009 

Sample Matrix: Steviol Glvcosides Powder 

Anaivtical Method: EBDC Screen 

Extraction Method: CDFA 

Date Extracted: 1 1 ~ 0 1 0  

Date Completed: 1/5R010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit (RL) 

Dale: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
e-mail: emalabOemalab.cwn website: www.emalab.com 

AnaMe 

Fetbam 
Meneb lDithane M-221 
Mamzeb 
Metiram 
Nabam 
Thiram 
Zineb 
Ziram 

Don Peterson. Laboratow Directol 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0 030 
0 030 
0 030 
0.030 
0 030 
0 030 
0 030 
0 030 

Paoe' 14 

080222 



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, C4 95776 

Analvtical ReDort 

Januatv 11.2010 

Cllent: Jiannino Chen 
PureClrcle So.. Ltd China 
Yanatana IndUSh Zone. Ganxien 
Jianoxi PrEyiPce.. - .  

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912268 

EMA Sample No: 091 22805-03 

Date Received 12/28/2009 

Sample Matrix: Steviol Glvcosides Powder 

Analvtical Method: FDA IMP-OC1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1N2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RU 

Date' Revlewd bv: 

Phone: (530) 666-6890 
m a i l :  emalab@emalab.cwn website: www.emalab.com 

Fax: (530) 666-2987 

Analvto 

Acrlnathrln 
Aldrln 
aloha-BHC 
Atrazine 
Benfluralln 
beta Chlordene 
Blfenthrln 
Boacalid 
Bmmoomovlate 
Caotan 
Chlomdirnetorm 
Chlombanzllate 
Chiomneb 
Chbmthalonll 
ClPC 
cla-Chlordane 
cla-Nonachlor 
cia-Permethrln 
Cbmazone 
Cvanazlne 
Cwermethrln 
Cwroconazole 
Dacthal 
Decamethrln 
delta-BHC 
Dlallate-I 
Dlallate-2 
3.4-Dlchlomanallne 
Dlchbbenll 
Dlchlofluanld 
Dlchloran 
Dieldrin 
DIteMQInazole 
Dlmethachbr 
Dlmethmomh 
Dlnnramlne 
Dursban 
Endosulfan Sulfate 
Endosulfan-l 
Endosulfan4 
Endrin 
Eooxlconazole 
Etamnamle-I 
Etamnamla-2 
Ethafluralln 

Fantarlmol 
Fenbumnazole 
Fenhexamld 
Fenvalerate-1 
Fenvalerata-2 
Flomnll 
Fluchloralln 
Flucvthrlnate 
Fludioxanll 
Fluoulnconazole 
Flutolanll 
Fluvallnate 
Foloet 
oarnma-BHCAlndane 
oarnrna-chlordene 
Heotachlor 
Heotachlor Ewxlde 

- 

EtMldazole 

Hexachlorobenzene 

Don Peterson. Laboratorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 
s o o m  
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 

0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 

o.mo 

Pam: 15 

000223 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11. M I 0  

Client: Jiannina Chen 
PureCircie So.. Ltd China 
Yanatana IndUStN Zone. Ganxlan 
Jianoxi Province.. - . ^.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fa:  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2288 

EMA Sample No: 09122805-03 

Date Received: 12/28/2009 

Sample Matrix: Stevioi Glvcosides Powder 

Analvtical Method: FDA IMP-OC2 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 1 R n o i o  

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Renortino Limit IRL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
e-mail: emalab@emalab.com website: www.emalab.com 

Analvte 

HexBmnazole 
lmazalil 
lorodlone 
Iambda-Cvhalothrin 
Unuron 
Metolachlor 
Mirex 
Momllnumn 
Mvclobutanll 
Notrofen 
Nuarlmol 
o.D'-DDT 
0.0'-Methomhlor 
Octachlor Ewxlde 
0.0'-DDE 
o.o'-DDT 

Penconazole 
Pentachloroanallne 
Pentachlombenzene 
Pentachlambenzonltrile 
Pentachlorothloanlsole 
Pmchloraz 
Procnnldone 
Profluralln 
Pronarnlde 
Pro o ac h lo r 
PmDoanll 
ProolconlzolelTilt-I 
Pro01COnizoldilt-2 
Pvraclostmbin 
P vr 1 d ab e n 
PVrlfenoX-I 
P v r Ifenox-2 
Oulmxvfen 
Qulntozene 
Sirnazlne 
Tebuoonazole 
Tebufenovrad 
Tecnezene 
Tefluthrln 
Terbuthvlazlne 
2.3.5.gTetrachloroanalinl 
Tetradlton 
TolWuanld 
transGhlordane 
tranaHonachlor 
trans-Permethrin 
TriadlmetDn 
Trladlmeml 
Triallate 
Tritbxvstrobln 
Triflumlzole 
Trlfluralin 
Trltlconazole 
Vlnclozolln 

D.o'-Methomhlor 

Don Petermn Laboratow Director 

Amovnt 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance a x  
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 

Paae' 16 
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Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Cllent: Jiannina Chen 

PureClrcle So.. Ltd China 
Yanatana industrv Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircle.com 
Fa: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2268 

EMA Sample No: 09122805-03 

Date Received: 12pLBROO9 

Sample Matrix: Steviol Glvcosides Powder 

Anaivtical Method: FDA IMP-NSD1 

Extraction Method: FDA 302 

Date Extracted 12RgnOO9 

Date Completed 1/5/2010 

NO = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit ( R U  

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
m a i l :  emalab9emalab.cwn website: www.emalab.com 

AMMO 

Allethrin 
Ace4amlorld 
alohadoiroxamlne 
Ametrvn 
Aminocarb 
Amitraz 
AnitenlFlurecol Ouhrl E. 
Azoxvatrobin 
Benalaxvl 
Bendlocarb 
Bendlocarb - C2H3NO 
beta-Soiroxamine 
Olohenvl 
Blteranol-I 
Olteranol-2 
oufenacarb-I 
OUfenOCarb-2 
Ouolrimate 
Ouomfezin 
Outralln 
Outv1ate 
3-OH Carbofuran 
Carbarvl 
Carbarvl- C2H3NO 
Carbofuran 
Carbofuran - C2H3NO 
Carbosulfan 
Carboxln 
CvcbatelRo Neet 
Cvcluron 
Cvmlazole 
Cwmdlnll 
Desnmdloham 
Desmathvl Diohenamid 
Deametnm 
Diethofernarb 
Dinkonazole 
Dbxacarb 
Dioxacarb - C2H3NO 
Diohenamid 
d-Phenothrin # 
EPTCEotam 
Ethbfencarb 
Ethblate 

Ethofumeaate 
Ethoxvouln 
Etofenorox 
Famoxadone 
Fenazaouln 
Fenfuram 
Fenobucarb 
FeW2XWXrb 
Fenomoathrln 
Fenomoimomh 
Fluailazole 
Fuberdiazole 
Furalaxvl 
Hexazlnone 
laocarbamid 

- 

Ethblate 

Don Peterson. Laboratow Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
g o m E  
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 

PMe’ 17 

000225 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januaw 11.2010 

Cllent: Jiannlna Chen 
Purecircle So.. Ltd China 
Yanatana IndUStN Zone. Ganxian 
Jianaxl Province.. - . 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fa:  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912268 

EMA Sample No: 09122805-03 

Date Received: 12128/2009 

Sample Matrix: Stevlol Glvcosldes Powder 

Analvtical Method: FDA IMP-NSW? 

Extraction Method: FDA 302 

Date Extracted: 1 ~ w O 9  

Date Completed: 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RLI 

Date: Revlewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: ernalabOemalab.com website: www.ernalab.com 

Analvts 

Imorccarb 
lmorooalln 
laoomthblane 
Isooroturon Ifraa) 
Kresoxlm-Methvl 
Lenacll 
MBTZ 
Meoronll 
Metaiaxvl 
Metaldehvde 
Methfuroxan 
Methlocarb 
MethooratMle 
Metolacarb 
Metrlbuzln 
Mexacarbate 
MGK-264 
Mollnate 
Naohthalene Acetamide 
Naomanalld 
Naorooamlde 
Nltralln 
Nltrothal lsooroovl 
Norm 
Octhlllnone 
O-Phenvlohenol 
Pebulate 
Pendlmethalin 
Phenmedioham 
PIDemonvl Butoxide 
Plrlmacarb 
Pmmacarb 
Prometan 
Prometrvn 
Prooaralte 
Prooham 
Prowxur 
Prowxur - C2H3NO 

Pvracarblld 
Pvrethrln-I 
Pvrethrln-2 
Pvrlmathanil 
Pvrlomxlfen 
Resmethrin 
Secbumeton 
Sethoxvdlm 
Slmatrvn 
Tebutam 
Tebuthluron 
Terbumetan 
Terbutwn 
Tetramnazale 
Tetramethrin-I 
Tetramethrln-2 
Thiabendazole 
THPl 
Tralkoxvdlm 
Trklazole 
2.3.5-Trlmethacarb 
3.4.5-Trimethacarb 
Vermlate 

- 

Don Peterson. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 

0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 

0 010 
0 010 
0.010 

0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 

o o m  

aoio 

Paoe. 18 
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Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 1 1.201 0 

Cllent: Jiannina Chen 
PureCircle So.. Ltd Chine 
Yanatana IndUStN Zone. Ganxian 
Jianaxi Province. . - . -.. 

Phone: (+86) 797-4601 666 
Fax: (+86) 797-4601 663 

Email: jianning.chen@purecircle.com 

Project No: 

PO No: 

Client Sample I D  A091 2268 

EMA Sample No: 09122805-03 

Date Received 12n8R009 

Sample Matrix: Steviol Glvcosidea Powder 

Analvtical Method: FDA IMP-PHOS1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 1/5R010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit (RL) 

Date' Revlawad bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emaIab@emalab.com website: www.emalab.com 

Analvte 

Aceohate 
Azlnohos-methvl 
Azlnohos-methvl OA 
batachlolfanvinohos 
cadusafos 
Carbofenothlon 
Chlomvrlfos 
Chlomvrlfos OA 
Chlomvrlfos-methvl 
Chlorthloohos 
Coumaohoa 
Coumaohos OA 
Cvanofanohos 
CVanOOhoS 
DEF 
Demton S Sulfone 
Dlazlnon 
Dlazlnon OA 
Dichlorvos 
Dlcrotoohos 
Dimethoate 
Dloxathion 
Dlslllfoton 
Edlfenohos 
EPN 
Ethlon 
Ethion OA 

- 

Ethooroo 
2-Ethvlhaxvldiohanvi OMS. 
Fenamlobs 
Fenamlotas Sulfone 
Fanltmthlon 
Fenthlon 
Fonoohos 
H e ~ t e ~ ~ h o s  
laofanohos 
Leotoohos 
Malathlon 
Malathlon OA 

Don Pateraon. Laboratorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 

0 010 

Paoe' 19 

000221 



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 1 1.201 0 

Client: Jiannlna Chen 
PureCircle So.. Ltd China 
Yanatana IndUStN Zone. Ganxlan 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A091 2288 

EMA Sample No: 09122805-03 

Date Received 12/2&2009 

Sample Matrix: Steviol Glvcosldes Powder 

Analvtical Method: FDA IMP-PHOS-2 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1 E R O l O  

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit ( R U  

Date’ Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.com website: www.emalab.com 

A M W  

Mercarbam 
Methamldoohos 
Methldathbn 
Methvl Parathion 
Methvi Parathion OA 
Mevinohos 
Monocrotoohos 
Ornethaote 
Oxvdemeton Methvl Sulfone 
Parathbn 
Parathion OA 
Phorate 
Phorate OA 
Phorate Sulfone 
Phorate Sulfoxide 
Phosabne 
PhoSmet 
Phosmet Oxon 
Plrirnlohos-methv 
Profenoohos 
Pmthbohos 
Prothoate 
PWB2ODhoS 
Pvridaohenthlon 
Qulnalohos 
Sultoteo 
Sulorofos 
Terbufoa 
TetrachbNinohos 
Tolcbohos Methvl 
Trizaohos 
Trlchlorlon 
Trls fChlorooro0vI\ Phosohate-I 
Tr18 fChlorooroovl\ Phosohate-2 
Trls 2-Butoxvethvl Phosohate 

- 

Don Peterson. Laboratow Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 

Pam: 20 

000228 



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Cllent: Jiannina Chen 
PureCircie So.. Ltd China 
Yanatana IndustN Zone. Ganxian 
Jianaxi Province.. - . ^.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2268 

EMA Sample No: 09122805-03 

Date Received: 1 Z W 2 0 0 9  

Sample Matrix: stevioi Givcosides Powder 

Analvtical Method: EBDC Screen 

Extraction Method: CDFA 

Date Extracted 114tXHO 

Date Completed: 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit (RL) 

Date: Reviewed bV: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.com website: www.emalab.com 

AnaMe 

Ferbam 
Marab fDithane M-2.2) 
Mamzeb 
Metlram 
Nabam 
Thiram 
Zlneb 
Ziram 

Don Peterson Laboratorv Director 

RL Tolerance M a o m  
ND 0030 
ND 0.030 
ND 0.030 
ND 0.030 
ND 0.030 
ND 0.030 
ND 0030 
ND 0030 

pame: 21 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januaw 11.2010 

Cllant: Jlannina Chen 
PureClrcle So.. Ltd China 
Yanotana lndustrv Zone. Ganxian 
Jianoxl Pry+ce. . 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
F a :  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A0912269 

€MA Sample No: 0912280504 

Date Received: 12/28/2009 

Sample Matrix: Steviol Glvcoaides Powder 

Analvtical Method: FDA IMP-OC1 

Extraction Method: FDA 302 

Date Extracted 12/2Q/2009 

Date Completed 1/2/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RLI 

Date: Reviewed bv  

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: emalab@emalab.com website: www.emalab.com 

Anal- 

Acrlnathrln 
Aldrln 
aloha-BHC 
Atrazine 
Benfluralln 

Bltenthrln 
Boscalld 
Bmmooroovlate 
Caotan 
Chlomdlmeform 
Chlombenzllate 
Chloroneb 
Chlomthalonll 
ClPC 
cla-Chlordane 
cia-Nonachlor 
cis-Permethrln 
Clomazone 
Cvanazlne 
Cmermathrln 
Cmroconazole 
Dacthal 
Decamethrin 
deka-BHC 
Diallate-I 
Diallate-2 
3.CDlchlomanallne 
Dlchlobenll 
Dlchlofluanld 
Dlchloran 
Dleldrln 
Dlfenooonazole 
Dltnathachlor 
Dlmathmumh 
Dinkramlne 
Dursban 
Endosulfan Sulfate 

Endosulfan-1 
Endosulfan-11 
Endrln 
Ewxkmazole 
Etamnazole-I 
Etamnemle-2 
Ethafluralln 
Etrldklazole 
Fantarlmol 
Fanbtmnazole 
Fenhexamld 
Fenvalerate-l 
Fenvalerate-:! 
Flomnll 
Fluchloralln 
Flucvlhrlnate 
Fludloxanll 
Fluaulnmnazole 
Flutolanil 
Fluvallnate 
Foloet 
aamma-BHClllndane 
aammaChbrdene 
Heotachlor 
Heotachlor Eooxlde 
Hexachlombenzene 

beta Chlordene 

Don Peterson. Laboratow Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
q D m E  

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 

Paoe: 22 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannina Chen 
PureCircle So.. Ltd China 
Yanatana industrv Zone. Ganxian 
Jianoxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID A0912269 

EMA Sample No: 09122805-04 

Date Received 12/2812009 

Sample Matrix: Stevioi Glvcoaidea Powder 

Analvticai Method: FDA IMP-OC2 

ExtractIan Method: FDA 302 

Date Extracted 12RWOO9 

Date Completed: lRR010 

ND = Not Detected at  or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RLI 

Date: Reviewed bv: 

Phone: (530) 666-6890 
m a i l :  emaIab@emalab.com website: www.emalab.com 

Fax: (530) 666-2987 

Analvte 

Hexaconazole 
lmazalil 
lorodlone 
Iambda-Cvhalothrin 
Unuron 
Metolachior 
Mirex 
Monolinumn 
Mvcbbutenll 
Notmfen 
Nuariml 
o o'-DDT 
0 o'-Methoxvchlor 
Octachbr Ewxlde 
0.0'-DDE 
0.0'-DDT 
od-kthoxvchior 
Penconazole 
Pentachbroanellne 
Pentachbmbenzene 
Pentachbrobetuonitrile 
Pentachbmthioanisole 
Pmchbraz 
Pmcrnldorm 
PmRuralin 
Pmnamide 
Pmoachlor 
Pmoanll 
PmoIconlzoIfllit-1 
PmoIconkolfllif-2 
Pvracloatmbln 
Pvrldaben 
Pvrifenox-I 
Pvrlfenox-2 
Qulnordan 
Quintozene 
Slmazlne 
Tebumnazole 
Tebufenovrad 
Tecnezerm 
Tefluthrin 
Terbuthvlazlne 
2.3.5.6-Tetrachloroanalini 
Tetradifon 
Tolvfluanld 
transGhiordene 
trans-Nonachlor 
trans-Permethrln 
Trladlmafon 
Triadlmenol 
Triallate 
Trifbxvatmbin 
Triilumkole 
Triiluralln 
Tritlconazole 
Vlmiozolln 

Don Peterson. Laboratorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance o o m E  
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 

Paow 23 

0 0 0 2 3 1  



Environmental Micro Analysis, Inc. €LAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Rebort 

Januarv 11.2010 

Client: Jlannina Chen 
Purecircle So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
Jianaxi Province. . - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fa:  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912269 

E M  Sample No: 09122805404 

Date Received 12/28ROO9 

Sample Matrix: Steviol Givcosides Powder 

Analvtical Method: FDA IM'-NSal 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 11512010 

ND = Not Detected at  or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit I R U  

Date Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.com website: www.emalab.com 

Anal- 

Allethrin 
Acetamlorid 
aloha-Soiroxamine 

Amlnocarb 
Amitraz 
Anltefilurecol Butvl E. 
Azoxvstrobln 
Benalawl 
Bendiocarb 
Bendkcarb - C2H3NO 
beta-Soiroxamine 
Biohend 
Bneranol-1 
~neranoi-2 
Bufemarb-I 
Bufemarb-2 
Buolrimate 
BuDroferin 
Butralin 
BuMate 
3-OH Cerboturan 
Carbawl 

Carbofuran 
Carbowran - C2H3NO 
CerboSUlfan 
Cerboxln 
Cvcbateflo Neet 
Cvclumn 
Cvmlazole 
Cwrodlnll 
Deadloham 
Deamethvl Diohenemid 
DBBmtrVn 
DiethofeMcarb 
Dinlconazole 
Dloxacarb 
Dbxacarb ~ C2H3NO 
Dlohenamid 
d-Phenothrln # 
EPTCEotam 
Ethbfencarb 
Ethblate 
Ethlolate 
Ethotumeaate 
Ethomuin 
Etotenorox 
Famoxadone 
Fenazaouln 
Fenfuram 
Fembucarb 
Fenomarb 
Fenorooathrin 
Fenorooimroh 
Fiusilazole 
Fuberdlazole 
Furalaxvl 
Hexazlnone 
isocarbamid 

- 

AlllEtNn 

CarbaNl - C2H3NO 

Don Peterson. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 

0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 

Paoe. 24 

000232 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

client: Jlannlna Chen 

PureClrcle So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
Jlanaxi Province. . - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2269 

EMA Sample No: 091 2280544 

Date Received: 12128R009 

Sample Matrix: Stevlol Glvcosides Powder 

Analvtical Method: FDA IMP-NSGP 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit (RL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: ernalab@ernalab.com website: www.ernalab.com 

Analvte 

Isnorocarb 
laoorooalln 
laoorothlolane 
laaorotumn lfraal 
Kreaoxlm-Methvl 
Lenacll 
MBTZ 
Meoronll 
MetalaXVl 
Metaldehvde 
Methfuroxan 
Methkxarb 
Methoomtwne 
Metolacarb 
Metrlbuzln 
Mexacarbate 
MGK-284 
Mollnate 
Naohthalena Acetamide 
Naomanalld 
Naomoarnide 
Nitralln 
Nltrothal laaomovl 
Norea 
Octhillmna 
o-Phenvlohenol 
Pebulate 
Pendlfnathalln 
Phenmedloharn 
Ploemnvl Butoxide 
Pirlrnacarb 
Pmmecarb 
Prometon 
Prometrvn 
Prooaralte 
Pmoham 
Pmwxur 
Pmwxur - C2H3NO 

Pvracarbolld 
Pvrethrln-I 
Pvrelhrln-2 
Pvrlmethanll 
Pvrioroxlfen 
Reamethrln 
Secburneton 
Sethoxvdlrn 
Slmebvn 
Tebutam 
Tabuthlumn 
Terburneton 
Terbutwn 
Tetraconazole 
Tetramethrln-1 
Tetramethrln-2 
Thiabendazole 
THPl 
Tralkoxvdlm 
Trklazole 
2.3.5-Trlmethacarb 
3.4.5-Trlmethacarb 
Vermlate 

- 

Don Peteraan. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 

Paoe 25 

000233 



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Renort 

Januarv 11.2010 

Client: Jlannina Chen 
Purecircle So.. Ltd China 
Yanatana IndUStN Zone. Ganxisn 
Jlanqxl - Province. . 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A091 2289 

EMA Sample No: 09122805-04 

Date Received 12pL8ROO9 

Sample Matrix: Steviol Glvcosldes Powder 

Analvtical Method: FDA IMP-PHOSl 

Extraction Method: FDA 302 

Date Extracted 1212912009 

Date Completed ifiR010 

NO = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit IRU 

Date Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.com website: www.emalab.com 

Anal- 

Aceohate 
Azinohoe-methvl 
Azlnohos-methvl OA 
betachbrfenvinohos 
cadussfos 
Carbofenothbn 
ChiomYlitos 
ChiomMitos OA 
ChbmVrifos-methvl 
ChbrthioDhos 
Coumaohoe 
Coumsohos OA 
Cvenotenohos 
CVanoDho8 
DEF 
Demeton S Sulfone 
Dlazlnon 
Dlazinon OA 
Dlchbrvos 
Dkrotoohoe 
Dimethoate 
Dioxathion 
Dlsulfoton 

- 

EdilWlDhos 
EPN 
Ethion 
Ethion OA 

2-Ethvlhexvldiohenvl ohos 
Fenamlohos 
Fenamiohos Sulfone 
Fenilmthbn 
Fenthion 
Fonoohos 
HeDtenoDhoa 
lsofenohos 
LeOtoOh08 

Malathion 
Malathion OA 

EthoOrOD 

Don Peterson. Laboratow Director 

Amount - 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 

0 010 

Paae: 26 

0 0 0 2 3 4  



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical Rer>ort 

Januarv 11.2010 

Client: Jiannina Chen 

PureClrcle So.. Ltd China 
Yanatana InduatN Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen9purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912269 

EMA Sample No: 09122805-04 

Date Received: 12/28/2009 

Sample Matrix: Stevioi Glvcosides Powder 

Analvtical Method: FDA IMP-PHOS-2 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit IRL) 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: ernalab@emalab.com website: www.ema1ab.com 

Analvte 

Mercarbam 
Methamldoohos 
Methidathion 
Methvl Parathlon 
Methvl Parathion OA 
Mevlnohos 
MOmmbohos 
OmMhaote 
OxYdemelon Methvl Sulfone 
Parathion 
Parathion OA 
Phorate 
Phorate OA 
Pharate Sulfone 
Phorate Sulfoxide 
PhoSabtlE 
PhoSmet 
Phosmet Oxon 
Plrlmlohos-methv 
Profenoohos 
Pmthbohos 
Prothoate 
PVrazOOhoS 
Pvridaohenthion 
Qulnalohos 
SUlfOteD 
SUlOrofOS 

Terbufoa 
Telrachlowlnohos 
Toldoohos Methvl 
Trlzaohos 
Trichlorfon 
Trls fChlorooroovl\ Phosohate-I 
Trls fChlorooroovl\ Phosohate-2 
Trls 2-Butoxvethvl Phosohate 

Don Peterson Laboratorv Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 

0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 

Paoe: 27 

0 0 0 2 3 5  



Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Cllent: Jiannina Chen 
Purecircle So.. Ltd China 
Yanatana IndUStN Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
F a :  (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID A0912269 

EMA Sample No: 09122805-04 

Date Received 12R8R009 

Sample Matrix: Steviol Glvcosides Powder 

Analvtical Method: EBDC Screen 

Extraction Method: CDFA 

Date Extracted: 114R010 

Date Completed: 1/5R010 

ND = Not Detected a t  or above Environmental Micro Anlavsis. Inc. 
Reoortino Limit IRL) 

Date: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.cm website: www.emalab.com 

Anal- 

Ferbam 

Manmzeb 
Metiram 
Nabam 
Thiram 
Zlneb 
Ziram 

- 
Maneb fDithane M-22) 

Don Peterson. Laboratow Dlrector 

RL Tolerance A m o u n t =  
ND 0.030 
ND 0.030 
ND 0.030 
ND 0.030 
ND 0.030 
ND 0030 
ND 0.030 
ND 0030 

Paoe: 28 

0 0 0 2 3 6  



"n, 

Environmental Micro Analysis, Inc. EIAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januaw 11.2010 

Client: Jiannina Chen 

PureCircle So.. Ltd China 
Yanabna lndustw Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2270 

EMA Sample No: 091 22805-05 

Date Received: 12/2BROo9 

Sample Matrix: Stevioi Givcosidea Powder 

Analvtical Method: FDA iMP-OC1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 112RO10 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
ReDortino Limit fRL\ 

Date: Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emaIab@emalab.com website: www.emalab.com 

Acrlnathrln 
Aldrin 
aloha-BHC 
Atrazlne 
Benfluraiin 
beta Chbrdene 
Bnenthrin 
B o d i d  
BrorooroDviate 
Cmten 
ChbrodlmetOrm 
Chbmbenzllate 
Chbroneb 
Chbrothabnll 
ClPC 
cis-chbrdane 
cis-Nonachbr 
cia-Permathrin 
Cbmazone 
Cvanazine 
Cwermethrln 
Cwmconazole 
Dacthal 
Decamethrin 
delta-BHC 
Dlaliafe-1 
Diallate-2 
3.4-Dlchbmanailne 
Dkhbbenil 
Dlchbfluanid 
Dkhbran 
Dleldrln 
Difemmnazoie 
Dimethachbr 
Dimethmomh 
Dinitramine 
Duraban 
Endosulfan Sulfate 
Endosulfan-l 
Endowifan-li 
Endrln 
Ewxlconazole 
Etaconazole-I 
Etamnazole-2 
Ethanuralln 
Etridldazole 
Fentarimol 
Fenbumnazoie 
Fenhexamid 
Fenvalerate-l 
Fenvalerate-2 

Fluchbralin 
Flucvlhrlnate 
Fludloxanil 
Fluauinmnazole 
Flutoianll 
Fiuvaiinate 
FolDet 
oamma-BHCAindane 
oammaChbrdene 
Hentachlor 
Hentachlor Eooxlde 
Hexachloroberuene 

FlDmnil 

Don Peterson. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 
moom 
0.010 
0 010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 

0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
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Januarv 11.2010 

Client: Jiannina Chen 

Purecircle So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purearcle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A0912270 

EMA Sample No: 09122805-05 

Date Received: 12/Uv2009 

Sample Matrix: Steviol Glvcosides Powder 

, ,- 

Analvtical Method: FDA IMP-OC2 

Extraction Method: FDA 302 

Date Extracted 12mI2009 

Date Completed 1R/2010 

ND = Not Detected at  or above Environmental Micro Anlavsis. inc. 
Reoortino Limit (RL) 

Date: Revlewd bv: 

%ne: (530) 666-6890 Fax: (530) 666-2967 
email: emaIab@emalab.com website: www.emalab.com 

Anal- 

Hexamnazole 
lmazalll 
lorodlone 
lambda-Cvhalothrin 
Unuron 
Metolachlor 
Mirex 
Monollnuron 
Mbcbbutanll 
Notroten 
Nuarlmol 
0.0'-DDT 
0.0'-MBthOmhbr 
Octachlor Emxide 
o.o'-DDE 
o.o'-DDT 

Penmnazole 
Pentachlomanaline 
Pentachlorobenzene 
Pentachlorobenzonnrile 
Pentachlorothloanlsole 
Pmchbraz 
Procvmidone 
Profluralin 
Pronamlde 
Prooachlor 
Prooanil 
Pmolconlzolwlllt-I 
Prooimnizole/rilt-P 
Pvradoatrobin 
Pvrldaben 
Pvrlfenox-I 
Pvritenox-2 
Quinoxvfen 
Qulntozene 
Slmazlne 
Tebuconazole 
Tebutenovrad 
Tecnezene 
Tefluthrln 
Tefbuthviazlna 
2.3.5.BTetrachbroanalini 
Tetradlfon 
Tolvfluanld 
Irans-Chlordane 
trans-Nonachbr 
IransPermethrln 
Triadlmelon 
Trladlmanol 
Triallate 
Tritloxvatrobin 
Tritlumlzole 
Trltluralin 
Trbnazole 
Vlnclozolin 

D.O'-MBthomhlor 

Don Peterson Laboratow Dlrector 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 
moom 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 

0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
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Environmental Micro Analysis, Inc. ELAP Cettificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannina Chen 

PureCircie So.. Ltd China 
Yanatana lndustrv Zone. Ganxian 
Jianaxi Province.. - . 

Phone: (+86) 797-4601 666 
Fa :  (+86) 797-4601 663 

Email: jianning.chen@puredrcle.com 

Project No: 

PO No: 

Client Sample ID A0912270 

€MA Sample No: 09122605-05 

Date Received: 12/2a/zW9 

Sample Matrix: Stevioi Givcosides Powder 

Anaivticai Method: FDA iMP-NSG1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/5/2010 

ND = Not Detected a t  or above Environmental Micro Anlavsis. Inc. 
Reoortina Limit IRL) 

Date' Revlewd bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emaiab.com website: www.emaIab.com 

Analvte 

Allethrin 
Acetamlorid 
aloha-Solroxamine 

Amlnocarb 
Amltraz 
AnltanFIureml Butvl E. 
AzoxVBtrobln 
Benalaxvl 
Bendkarb 
Bendkarb - C2H3NO 
beta8olroxamine 
Blohenvl 
Blteranol-I 
Biteranol-2 
Bufenocarb-I 
Bufenocarb-2 
Buoirlmate 
Buorotezln 
Butralin 
Butvlate 
3-OH Carbofuran 
CarbaNl 
CarbaNl~ C2H3NO 
Carbobran 
Carbofuran - C2H3NO 

Carboxin 
CvcioatwRo Neet 
Cvclumn 
Cvmlazole 
CMmdlnll 
Deamedloham 
Deamelhvl Dlohenamid 
DesmetNn 
Dlethotenocarb 
Dlniwnaurle 
Dioxtnxrb 
Dioxacarb ~ C2H3NO 

d-Phenothrin # 
EPTCrEotam 
Ethiofencarb 
Ethblata 
Ethiolata 
Ethofumesate 
Ethomuln 
Etotenomx 
Famoxadone 
Fenazaouln 
Fenfuram 
Fambwarb 
Fenomarb 
Fanomoathrln 
Fenomolmoroh 
Flusllazole 
Fubardlazole 
Furalaxvl 
Haxazlnone 
Ismarbamid 

- 

AMtNn 

carbosunan 

Diohenamid 

Don Petaraon Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

- RL Tolerance 
p o r n =  

0.010 
0.010 
0 010 
0 010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
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Client: Jiannina Chen 

PureClrcle So.. Ltd China 
Yanatana lndustw Zone. Ganxian 
Jianaxi Province. . - . -.. 

Phone: (+86) 797-4601 666 
F a :  (+86) 797-4601 663 

hai l :  jianning.chen@purecircIe.com 

Project No: 

PO No: 

Client Sample ID: A091 2270 

€MA Sample No: 0912280505 

Date Received 12/2812009 

Sample Matrix: Stevioi Glvcosides Powder 

Anaivticai Method: FDA IMP-NSa:! 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortino Limit (RL\ 

Date Reviewed bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: ernalab@emalab.com website: www.ernalab.com 

Anal- 

laoorocarb 
laoomoalin 
iaoorothlolane 
laoorotumn lfraal 
Kreaoxlm-Methvl 
Lenacll 
MBTZ 
Meomnil 
Metalaxvl 
Metaldehvde 
Methfuroxan 
Methlocarb 
Methoorotrvne 
Metolacarb 
Metribwin 
Mexacarbate 
MGK-264 
hiinate 
Naohthalene Acetamlde 
Naomanalid 
Naomoamlde 
Nitraiin 
Nitrothal IaoomovI 
Norea 
Ocrhlllnone 
o-Phenvlohenol 
Pebulate 
Pendlmethalin 
Phenmedioham 
Ploemonvl Butoxide 
Plrimacarb 
Promarb 
Pmnmton 
Promebvn 
Pmoaraite 
Pmoham 
Pmwxur 
Pmwxur - C2H3NO 
Pvracarbolid 
Pvrethrln-I 
Pvrethrln-2 
Pvrimethanil 
Pvrlomxlten 
Resmemrin 
Secbumeton 
Sethoxvdlm 
simetrvn 
Tebutam 
Tebuthlumn 
Terbumeton 
Terbutrvn 
Tetramnazoie 
Tetramethrln-I 
Tetramethrln-2 
Thiabendazole 
THPi 
Tralkoxvdim 
Trklazole 
2.3.5-Trlmethacarb 
3.4.5-Trlmethacarb 
Vernolate 

- 

Don Peteraon. Laboratow Director 

AmOunt 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
NO 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 
_ D o m e  

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

Paoe' 32 



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
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Analvtical ReDort 

Januarv 11.2010 

Client: Jiannlno Chen 
PureCircle So.. LM China 
Yanotana IndUStN Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Ernail: jianning.chen@purecircle.com 
Fa: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample I D  A091 2270 

EMA Sample No: 091 22805-05 

Date Received: 12128/2009 

Sample Matrix: Stevloi Givcosides Powder 

Analvtical Method: FDA IMP-PHOS1 

Extraction Method: FDA 302 

Date Extracted 12/29/2009 

Date Completed: 1/5R010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
ReLIOrtinCI Limit ( R U  

Date' Revlewd bv: 

Phone: (530) 666-6890 Fax: (530) 666-2987 
ernail: emalab@ernalab.com website: www.ernalab.com 

Aceohate 
Azlnohos-methvl 

betachlorfenvlnohos 
Cadusaios 
Carbofenothbn 
Chiomvrlfos 
ChIomvrMos OA 
ChlomMitos-methvl 
Chbrthioohos 
Co u m a o ho s 
Coumaohos OA 
Cvanofenohos 
cvanoohos 
DEF 
Demeton S Sulfone 
Dlazlnon 
Dlazlnon OA 

Azlnohas-methvl OA 

Dlchiorvos 
Dlcmto~hos 
Dimethoate 
Dioxathbn 
Disulfoton 
Edlfenohos 
EPN 
Ethlon 
Eihlon OA 
Eihooroo 

Fenamlohos 
Fenamlohos Sulfone 
Fenltmthlon 
Fenthlon 
Fonoohos 
Heotenoohos 
imfenohos 
LeDtoDho8 
Malathion 
Malathion OA 

2-Ethvlhexvldiohenvi ohos. 

Don Peterson. Laboratow Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 

RL Tolerance o o m x  
0 010 
0 010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 

0.010 

Pam 33 

0 0 0 2 4 1  



Environmental Micro Analysis, Inc. ELAP Certificate #2211 
460 N East Street 
Woodland, CA 95776 

Analvtical ReDort 

Januarv 11.2010 

Client: Jiannina Chen 
Purecircle So.. Ltd China 
Yanatana IndUStrv Zone. Ganxlan 
Jlanqxi Province.. - -. . 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2270 

EMA Sample No: 091 22805-05 

Date Received: 12128/2009 

Sample Matrix: Steviol Glvcosides Powder 

Analvtical Method: FDA IMP-PHOS-2 

Extraction Method: FDA 302 

Date Extracted: 12/2912009 

Date Completed: 1/512010 

ND = Not Detected at or above Environmental Micro Anlavsis. Inc. 
Renortino Limit IRL) 

Date. 

Phone: (530) 666-6890 Fax: (530) 666-2987 
email: emalab@emalab.cwn website: www.emaIab.com 

Analvb 

Mercarbarn 
Metharnldoohos 
Methldathlon 
Methvl Parathlon 
Methvl Parathlon OA 
Mevlnohoa 
Mo mc ro to o ho 8 

Oxvdemeton Methvl Sulfone 
Parathion 
Parathlon OA 
Phorate 
Phorate OA 
Phorate Sulfone 
Phorate Sulfoxide 
Phosalone 
PhoSmat 
Phosmet Oxon 
Plrlmlohos-mathv 
Profenoohos 
Prothloohos 
Prothoate 
Pvraurohos 
Pnldaohenthlon 
Qulnalohoe 
Sultoteo 
Sulorofos 
Terbufos 

Tolcloohos Methvl 
Trlzaohos 
Trichlorfon 
Trls (Chlorooroovll Phosohate-I 
Trls (Chlorooroovl~ Phosohate-2 
Trls 2-Butoxvethvl Phosohate 

- 

Omethaok 

Tetrachlorvlnohos 

Don Peterson. Laboratow Director 

Amount 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance 

0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0.010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0.010 
0.010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0 010 
0.010 
0.010 
0.010 
0.010 
0 010 

Paoe: 34 
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460 N East Street 

A Woodland, CA 95776 

Analvtical Renort 

Januatv 11.2010 

Cllent: Jiannino Chen 
PureCircle So.. Ltd China 
Yanotana lndustrv Zone. Ganxian 
Jianaxi Province.. - . -.. 

Phone: (+86) 797-4601 666 

Email: jianning.chen@purecircle.com 
Fax: (+86) 797-4601 663 

Project No: 

PO No: 

Client Sample ID: A091 2270 

EMA Sample No: 0912280545 

Date Received 1 W2812009 

Sample Matrix: Steviol Glveosides Powder 

Analvtical Method: EBDC screen 
Extraction Method: CDFA 

Date Extracted 1~4R010 

Date Completed 1/5/2010 

ND = Not Detected at or above Environmental Micro Anlavsis. inc. 
Reoortina Limit (RL) 

Date: Reviewed bv: 

Analvte - 

Phone: (530) 666-6890 
m a i l :  emalab@emalab.com website: www.emalab.com 

Fax: (530) 666-2987 

Ferbam 
Maneb (Othane M-22) 
Mancozeb 
Metlram 
Nabam 
Thiram 
Zlneb 
Ziram 

Don Peterson. Laboratow Director 

Amount 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

RL Tolerance m E  
0.030 
0 030 
0.030 
0 030 
0.030 
0 030 
0 030 
0.030 

Paoe: 35 
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APPENDIX D 

Purecircle Stability Data for Steviol Glycosides 

D-I pH Stability of Steviol Glycosides 

D-2 Storage Stability of Steviol Glycosides 
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Appendix D-I 

See following 7 pages 

Not included in sequence with main document page numbers. 
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pH Stability of Steviol Glycosides 
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Prepared by: 
Lai Chee Seng 
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pH Stability of Steviol Glycosides (SG 95) 
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(Director R&D / QC) 

Date 

1 
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u I Report#: I Issue date: 01/25/10 I - 
b Purecircle Sdn Bhd 

Purecircle Revision date: ------- AAM25010001 

Objective 

To determine pH stability of Steviol Glycosides produced by Purecircle. 

pH Stability of Steviol Glycosides (SG 95) 

Samples 

One sample representing commercial lot of Steviol Glycosides labeled as “A091 2266”. 

Standards 

1. USP Rebaudioside A Standard; Lot#FOI077 (USP Rockville, MD USA); 

2. USP Stevioside Standard; Lot#FOIOSO (USP Rockville, MD USA); 

3. Rebaudioside B Standard; Lot#l8227-101 (Chromadex Inc. Irvine, CA USA); 

4. Rebaudioside C Standard; Lot#00018228-3962 (Chromadex Inc. Irvine, CA USA); 

5. Rebaudioside D Standard; Lot#00018229-4104 (Chromadex Inc. Irvine, CA USA); 

6. Steviolbioside Standard; Lot#00019349-1821 (Chromadex Inc. Irvine, CA USA); 

7. Dulcoside A Standard; Lot#04949-002 (Chromadex Inc. Irvine, CA USA); 

8. Rubusoside Standard; Lot#270308 (Purecircle Sdn. Bhd., Malaysia). 

%1 

Solvents and Reagents 

- Acetonitrile, HPLC grade (JT Baker, USA); 

- Water, HPLC grade (JT Baker, USA); 

- Ammonium acetate, reagent grade (Merck, Germany); 

- Acetic acid, reagent grade (Merck, Germany). 

Apparatus 

1. Agilent 1200 HPLC system equipped with binary pump (G1312B), auto sampler (G1367D), 

thermostatted column compartment (G13 16B) and DAD detector (G13 15C), (Agilent Technologies, 

USA); 

2. Analytical column, Zorbax NH2,4.6x250mm, 5p.m (PN 880952-708), (Agilent Technologies, USA); 

3. Analytical balance, XS205, (Mettler Toledo, USA); 

Revision No: 00 

2 

0 0 0 2 4 7  



U 
c Purecircle Sdn Bhd 

Purecircle 

4. Karl Fischer coulometer, Mettler Toledo DL-39, (Mettler Toledo, USA); 

5. pH-meter, ioncheck 10, (Radiometer Analytical, France); 

6. Volumetric (class A )  and Laboratory glassware. 

Solution Preparation 
Sample solutions were prepared at approx. 5,000 ppm concentration in 0.1M phosphate buffer. 

Sample Solution Storage 

Sample solutions were stored at 20°C in amber glass bottles. 

Determination of rebaudioside A and related steviol glycosides 

Analysis and calculations were performed as per FCC 6 monograph method for Rebaudioside A 

and Related Steviol Glycosides (see appendix A). 

The assay results are summarized in Table 1. 

Table 1 

Report#: Issue date: 01/25/10 

Revision date: ------- AAM25010001 

Rebaudioside A and related steviol glycosides assay 

pH Stability of Steviol Glycosides (SG 95) Revision No: 00 

3 

pH 2.0 pH 3.0 pH 4.0 pH5.0 pH 6.0 
t=O 95.87 96.53 95.96 96.43 96.32 

2 weeks 95.50 96.05 95.63 95.94 96.07 

pH 7.0 pH 8.0 Control- 

96.29 96 62 96 46 

96.01 96 09 96.04 
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* Average of 2 duplicates is reported; 
** Control was prepared using plain water. 
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ASSAY 

PROCEDURE 
.%.a 

Acetate buffer: Dissolve 0.125 g ammonium acetate in 900 mL of water, adjust pH to 4.3 with 
glacial acetic acid solution and dilute to 1 L. [NOTE: It may be necessary to adjust the ratio of 
ammonium acetate to acetic acid. Changing the pH adjusts the retention time of rebaudioside A and 
related glycosides. Decreasing the pH of the buffer will decrease the retention time of rebaudioside A.] 

Mobile phase: 20% (v/v) Acetate buffer in acetonitrile [NOTE: Equilibrate the column by flushing 
with 75 mL of isopropyl alcohol and then 50 mL of acetonitrile. After that, flush the column with Mobile 
phase until the retention time of rebaudioside A is less than 8 min (may take up to one day of flushing).] 

Diluent: 25% (v/v) Acetate buffer in acetonitrile [NOTE: Allow Diluent to come to room temperature 
before use.] 

Rebaudioside A standard solutions: 4500, 4750, 5250, and 5500 mg/L USP Rebaudioside A RS 
in Diluent 

Stevioside standard stock solution: 250 mg/L USP Stevioside RS in Diluent 
Stevioside standard solutions: 2.5, 5.0, IO, 25, and 50 mg/L USP Stevioside RS in Diluent: from 

Sample solution: 5000 mg/L in Diluent 
Chromatographic system, Appendix IIA 
Mode: High-performance liquid chromatography 
Detector: UV(21 Onm) 
Column: 15-cm x 4.6-mm, packed with a propylamino silane phase bonded to silica gel (5-pm 

Stevioside standard stock solution 

particle diameter)’ 

t=O 0.98 0.90 0.86 I 0.91 I 0.86 I 0.94 I 0.91 

Zorbax NH, (Agilent Technologies), or equivalent. 1 

4 

0.94 
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I Stevioside I 4.5 I 804.88 

pH Stability of Steviol Glycosides (SG 95) 

Rebaudioside C 951.01 

Rebaudioside F 936.99 

Rebaudioside A 967.01 

5 

Revision No: 00 

Approx. 
Retention 

Time 
Compound (min) 

Rubusoside 3.0 

Dulcoside A 3.9 

Molecular 
Weight 
(glmol) 
642.73 

788.87 
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I pH Stability of Steviol Glycosides (SG 95) 

Rebaudioside D 1129.15 

Steviolbioside 642.73 

Rebaudioside B 36 804.88 

Revision No: 00 

Prepare a standard curve for rebaudioside A by plotting rebaudioside A peak areas versus 
concentrations in mg/L, corrected for purity, based on the USP Reference Standard label claim. [NOTE: 
Peak responses for all other steviol glycosides besides rebaudioside A are used below in the Related 
Steviol Glycosides impurities test procedure.] From the standard curve, calculate the concentration (C,) 
of rebaudioside A in the Sample solution in mg/L. Calculate the percentage of rebaudioside A in the 
portion of the sample taken by the formula: 

CU/CSMPX 100% 
Cu = Concentration of rebaudioside A in the Sample solution determined from the standard curve 

CSW = Concentration of the sample in the Sample solution (mg/L) 
(mg/L) 

* r  

RELATED STEVIOL GLYCOSIDES 
Acetate buffer, Mobile phase, Diluent, Rebaudioside A standard solutions, Stevioside 

standard stock solution, Stevioside standard solutions, Sample solution, Chromatographic 
system, and System suitability: Prepare as directed in the Assay (above). 

Analysis: Proceed as directed above in the Assay, but with the following modifications for the 
standard curve and calculations. 

Using the peak area responses from the Stevioside standard solutions, prepare a standard curve 
for stevioside by plotting stevioside peak areas versus concentrations, in mg/L, corrected for purity, 
based on the USP Reference Standard label claim. From this standard curve, determine the 
concentration (mg/L) of stevioside in the Sample solution. Calculate the percent of stevioside in the 
sample taken using the following formula: 

CU/CSMP x 100% 
CU = Concentration of stevioside in the Sample solution determined from the standard curve (mg/L) 
CsMP = Concentration of the sample in the Sample solution (mg/L) 

For the seven other steviol glycoside impurities (rubusoside, dulcoside A, rebaudioside C 
rebaudioside F rebaudioside D, steviolbioside, and rebaudioside B) use the stevioside standard curve 
prepared above to calculate the mg/L stevioside equivalents for each. Separately calculate the percents 
of each analyte (rubusoside, dulcoside A, rebaudioside C, rebaudioside F, rebaudioside D, 
steviolbioside, and rebaudioside B) in the sample taken using the following formula which takes into 
account the differences in molecular weights between the analytes and stevioside: 

6 
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Obiective 

Issue date: 01/28/10 

Revision date: ------- 
Revision No: 00 

To determine storage stability of Steviol Glycosides produced by PureCircle. 

S amp 1 es 

One sample representing commercial lot of Steviol Glycosides labeled as 

“A09 12266”. 

Standards 

1. USP Rebaudioside A Standard; Lot#FOI077 (USP Rockville, MD USA); 

2. USP Stevioside Standard; Lot#FOI080 (USP Rockville, MD USA); 

3. Rebaudioside B Standard; Lot#l8227-101 (Chromadex Inc. Irvine, CA USA); 

4. Rebaudioside C Standard; Lot#00018228-3962 (Chromadex Inc. Irvine, CA 

USA); 

5. Rebaudioside D Standard; Lot#00018229-4104 (Chromadex Inc. Irvine, CA 

USA); 

6. Steviolbioside Standard; Lot#00019349-1821 (Chromadex Inc. Irvine, CA USA); 

7. Dulcoside A Standard; Lot#04949-002 (Chromadex Inc. Irvine, CA USA); 

8. Rubusoside Standard; Lot#270308 (Purecircle Sdn. Bhd., Malaysia). 

Solvents and Reagents 

- Acetonitrile, HPLC grade (JT Baker, USA); 

- Water, HPLC grade (JT Baker, USA); 

2 
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- Ammonium acetate, reagent grade (Merck, Germany); 

- Acetic acid, reagent grade (Merck, Germany). 
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Apparatus 

Issue date: 01/28/10 

Revision date: ------- 
Revision No: 00 

1. 

2. 

3. 

4. 

5. 

6. 

Agilent 1200 HPLC system equipped with binary pump (G1312B), auto sampler 

(G1367D), thermostatted column compartment (G13 16B) and DAD detector 

(GI 3 15C), (Agilent Technologies, USA); 

Analytical column, Zorbax "2, 4.6x250mm, 5p.m (PN 880952-708), (Agilent 

Technologies, USA); 

Analytical balance, XS205, (Mettler Toledo, USA); 

Karl Fischer coulometer, Mettler Toledo DL-39, (Mettler Toledo, USA); 

Constant climate chamber, KBF 1 15, (Binder, Germany); 

Volumetric (class A )  and Laboratory glassware. 

Sample Storage 

Sample was stored in original packaging at 40°C and 75% relative humidity. 

Solution Preparation 

Sample solutions were prepared at approx. 5,000 ppm concentration in Diluent 

(see appendix A). 

3 
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Analysis and calculations were performed as per FCC 6 monograph method for 

Rebaudioside A and Related Steviol Glycosides (see appendix A). 

The assay results are summarized in Table 1. 

Table 1 

Rebaudioside A and related steviol glycosides assay 

I Duration I Lot# A0912266, Steviol Glycosides, % dry basis* 

t=O 
3 weeks 

Rub DuIA Stev RebC RebF RebA RebD Sbio RebB TSG 
0.21 0.39 18.31 9.85 1.93 64.56 ND 0.23 1.01 96.50 
0.26 0.44 18.14 10.05 1.81 64.96 ND 0.23 0.93 96.82 

* Average of2  duplicates is reported. 
Rub - Rubusoside 
DulA - Dulcoside A 
RebA, B, C, D, F - Rebaudioside A, B, C, D, F 
Sbio - Steviolbioside 
TSG - Total Steviol Glycosides 
ND - Not Detected 

References 

1 Stability testing of new drug substances and products, ICH QlA(R) stability testing 

guidelines, The European Agency for the Evaluation of Medicinal Products, 2000. 

2. Rebaudioside A monograph, Food Chemicals Codex (FCC) 6, Second Supplement, 

2009, p. 1438-42. 
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ASSAY 

PROCEDURE 
Acetate buffer: Dissolve 0.125 g ammonium acetate in 900 mL of water, adjust pH 

to 4.3 with glacial acetic acid solution and dilute to 1 L. [NOTE: It may be necessary to 
adjust the ratio of ammonium acetate to acetic acid. Changing the pH adjusts the 
retention time of rebaudioside A and related glycosides. Decreasing the pH of the buffer 
will decrease the retention time of rebaudioside A.] 

Mobile phase: 20% (v/v) Acetate buffer in acetonitrile [NOTE: Equilibrate the column 
by flushing with 75 mL of isopropyl alcohol and then 50 mL of acetonitrile. After that, 
flush the column with Mobile phase until the retention time of rebaudioside A is less than 
8 min (may take up to one day of flushing).] 

Diluent: 25% (v/v) Acetate buffer in acetonitrile [NOTE: Allow Diluent to come to 
room temperature before use.] 

Rebaudioside A standard solutions: 4500, 4750, 5250, and 5500 mg/L USP 
Rebaudioside A RS in Diluent 

Stevioside standard stock solution: 250 mg/L USP Stevioside RS in Diluent 
Stevioside standard solutions: 2.5, 5.0, 10, 25, and 50 mg/L USP Stevioside RS 

in Diluent: from Stevioside standard stock solution 
Sample solution: 5000 mg/L in Diluent 
Chromatographic system, Appendix IIA 
Mode: High-performance liquid chromatography 
Detector: UV(21 Onm) 
Column: 15-cm x 4.6-mm, packed with a propylamino silane phase bonded to silica 

Column temperature: 30" 
Flow rate: 1.5 mL/min 
Injection size: 12 pL 
System suitability 
Samples: 5250 mg/L Rebaudioside A standard solution, 2.5 mg/L Stevioside 

standard solution, Sample solution 
Suitability requirements 
Detector response: Peak to noise ratio (peak height /baseline noise) is NLT 3 for 

the stevioside peak from the 2.5 mg/L Sfevioside standard solution, where peak height is 
expressed in mAU, and baseline noise is the maximum deflection of the baseline (mAU) 
in a blank at the retention time of stevioside over the same baseline peak width in min. 

Relative standard deviation: NMT 2.0% for rebaudioside A peak area and 
retention time from the 5250 mg/L Rebaudioside A standard solution 

Column efficiency: NLT 5000 theoretical plates count, N, using the rebaudioside B 
peak from the Sample solution 

Retention time: The retention time for the rebaudioside A peak from the 5250 mg/L 
Rebaudioside A standard solution is less than 8.0 min. 

Tailing factor: NMT 2.0 for the rebaudioside B peak from the Sample solution 

gel (5-pm particle diameter)' 

Zorbax NH2 (Agilent Technologies), or equivalent. 1 
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Rebaudioside A and related steviol glycosides assay, FCC 6,  Second Supplement, 2009, p.1438-42. 
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Analysis: Separately inject equal volumes of the Rebaudioside A standard 
solutions, Stevioside standard solutions, and Sample solution into the chromatograph, 
and measure the responses for the major peaks on the resulting chromatograms. [NOTE: 
The approximate retention times for rebaudioside A and its related steviol glycosides are 
listed below in Chromatographic Profile Table 7. If the retention time for rebaudioside A 
is below 6 min, adjust the ratio of ammonium acetate to acetic acid.] 

Storage Stability of Steviol Glycosides (SG 95) Revision No: 00 

Prepare a standard curve for rebaudioside A by plotting rebaudioside A peak areas 
versus concentrations in mg/L, corrected for purity, based on the USP Reference 
Standard label claim. [NOTE: Peak responses for all other steviol glycosides besides 
rebaudioside A are used below in the Related Steviol Glycosides impurities test 
procedure.] From the standard curve, calculate the concentration (CUI of rebaudioside A 
in the Sample solution in mg/L. Calculate the percentage of rebaudioside A in the portion 
of the sample taken by the formula: 

CU/CSMPX 100% 
Cu = Concentration of rebaudioside A in the Sample solution determined from the 

CsMp = Concentration of the sample in the Sample solution (mg/L) 
standard curve (mg/L) 

Approx. 
Retention 

Time 
Compound (min) 

Rubusoside 3.0 

Dulcoside A 3.9 

Stevioside 4.5 

Rebaudioside C 5.2 

Rebaudioside F 5.6 

Rebaudioside A 7.1 

Rebaudioside D 16 

Steviol bioside 18 

Rebaudioside B 36 

RELATED STEVIOL GLYCOSIDES 
Acetate buffer, Mobile phase, Diluent, Rebaudioside A standard solutions, 

Stevioside standard stock solution, Stevioside standard solutions, Sample solu- 

Molecular 
Weight 
(glmol) 
642.73 

788.87 

804.88 

951.01 

936.99 

967.01 

1129.15 

642.73 

804.88 
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APPENDIX A 
Rebaudioside A and related steviol glycosides assay, FCC 6,  Second Supplement, 2009, p.1438-42. 

tion, Chromatographic system, and System suitability: Prepare as directed in the 
Assay (above). 

Analysis: Proceed as directed above in the Assay, but with the following 
modifications for the standard curve and calculations. 

Using the peak area responses from the Stevioside standard solutions, prepare a 
standard curve for stevioside by plotting stevioside peak areas versus concentrations, in 
mg/L, corrected for purity, based on the USP Reference Standard label claim. From this 
standard curve, determine the concentration (mg/L) of stevioside in the Sample solution. 
Calculate the percent of stevioside in the sample taken using the following formula: 

standard curve (mg/L) 

Cu/cSMp x 100% 
Cu = Concentration of stevioside in the Sample solution determined from the 

CsMp = Concentration of the sample in the Sample solution (mg/L) 

For the seven other steviol glycoside impurities (rubusoside, dulcoside A, 
rebaudioside C rebaudioside F rebaudioside D, steviolbioside, and rebaudioside B) use 
the stevioside standard curve prepared above to calculate the mg/L stevioside 
equivalents for each. Separately calculate the percents of each analyte (rubusoside, 
dulcoside A, rebaudioside C, rebaudioside F, rebaudioside D, steviolbioside, and 
rebaudioside B) in the sample taken using the following formula which takes into account 
the differences in molecular weights between the analytes and stevioside: 

(Cu X M,, / M e )  / CsMp X 100% 
Cu = concentration of stevioside equivalents in the Sample solution determined from 

Adr, = Molecular weight of the analyte (see Chromatographic Profile Table 1, above 

Adn = Molecular weight of stevioside 804.88 
CsMp = Concentration of the sample in the Sample solution (mg/L) 

the standard curve (mg/L) 

under Assay) 
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