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ORIGINAL SUBMISSION 




PureCircle Natural Ingredients 

October 23, 2015 

Food and Drug Administration 
Center for Food Safety &Applied Nutrition 
Office of Food Additive Safety (HFS-255) 
5100 Paint Branch Parkway 
College Park, MD 20740-3835 

Attention: Dr. Paulette Gaynor 

Re: GRAS Notification - Glucosylated Steviol Glycosides 
Dear Dr. Gaynor: 

PureCircle Limited of Oak Brook, IL has prepared the GRAS notification for FDA review on Glucosylated 
Steviol Glycosides in concert with GRAS Associates, LLC who convened an Expert Panel to assess the 
composite safety information of the subject substance with the intended function as a flavoriong agent. In 
addition, PureCircle is providing Form 3667 and the enclosed CD with the GRAS notification for 
Glucosylated Steviol Glycosides. The attached documentation contains the specific information that 
addresses the safe human food uses for the subject notified substance as discussed in the GRAS guidance 
document. 

We also wish to advise you that the CD provided for agency review is free of viruses. 

If additional information or clarification is needed as you and your colleagues proceed with the review, 
please feel free to contact PureCircle via telephone or email. 

We look forward to your feedback. 

Sincerely, 
(b) (6)

Sidd Purkayastha, Ph.D 
V.P. Head of Global Scientific & Regulatory Affairs 
PureCircle Limited 

Enclosure: GRAS Notification for PureCircle Limited - Glucosylated Steviol Glycosides 

PureCircle USA 
915 Harger Road, Suite 250 
Oakbrook, IL USA 60523-1492 
Phone +1 630-631-0374 Fax +1 630-361-0384 
Email: info.usa@purecircle.com Website: www.purecircle.com 
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DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Food and Drug Administration 

GENERALLY RECOGNIZED AS SAFE 
(GRAS) NOTICE 

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

PART I-INTRODUCTORY INFORMATION ABOUT THE SUBMISSION 

1. Type of Submission (Check one) 

JZI New 0 Amendment to GRN No. 0 Supplement to GRN No. 

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

3a. For New Submissions Only: Most recent presubmission meeting (if any) with 
FDA on the subject substance (yyyy!mmldd): 2015-05-20 

3b. For Amendments or Supplements: Is your (Check ono) 
amendment or supplement submittod in 0 Yes If yes, enter the date of 
response to a communication from FDA? 0 No communication (yyyy!mm!dd): ------­

PART II- INFORMATION ABOUT THE NOTIFIER 

Name of Contact Person Position 

Sidd Purkayastha, Ph.D. Vice President Global Scientific & Regulatory Affairs 

Company (if applicable) 
1a. Notifier PureCircle Limited 

Mailing Address (number and street) 

915 Harger Road, Suite 250 

City State or Province Zip Code/Postal Code Country 

Oak Brook llllinois I 60523 United States of America 

Telephone Number Fax Number E-Mail Address 
630-361-0374 (ext 98) 630-480-4365 Sidd.Purkayastha@purecircle.com 

Name of Contact Person Position 

Robert S McQuate Chief Regulatory Officer/SVP Business Development 

1b. Agent 
Company (if applicable)

or Attorney 
(ifapplicable) GRAS Associates, LLC 

Mailing Address (number and street) 

27499 Riverview Center Blvd, Suite 212 

City State or Province Zip Code/Postal Code Country 

Bonita Springs IFlorida I 34134 United States of America 

Telephone Number Fax Number E-Mail Address 
541-678-5522 541-678-5522 call first mcquate@gras-associates.com 
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PART Ill -GENERAL ADMINISTRATIVE INFORMATION 

1. Name of Substance 

Glucosylated Steviol Glycosides 

2. Submission Format: (Check appropriate box(es)) 
D Electronic Submission Gateway IZI Electronic files on physical media 
D Paper with paper signature page 

3. For paper submissions only: 

Number of volumes 

If applicable give number and type of physical media 
Total number of pages 

4. Does this submission incorporate any information in FDA's files by reference? (Check one) 

DYes (Proceed to Item 5) 1Z1 No (Proceed to Item 6) 

5. The submission incorporates by reference information from a previous submission to FDA as indicated below (Check all that apply) 

D a) GRAS Notice No. GRN 

D b) GRAS Affirmation Petition No. GRP 

D c) Food Additive Petition No. FAP 

D d) Food Master File No. FMF 

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

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


IZI Scientific Procedures (21 CFR 170.30(b)) D Experience based on common use in food (21 CFR 170.30(c)) 


7. Does the submission (including information that you are incorporating by reference) contain information that you view as trade secret 
or as confidential commercial or financial information? 

DYes (Proceed to Item B) 


1Z1 No (Proceed to Part IV) 


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

DYes, see attached Designation of Confidential Information 


DYes, information is designated at the place where it occurs in the submission 


0No 


9. 	Have you attached a redacted copy of some or all of the submission? (Check one) 

D Yes, a redacted copy of the complete submission 

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

D No 

PART IV- INTENDED USE 

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

Intend to use as flavoring agent with flavor modifying properties. See Section IV in Volume I. 

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

DYes 1Z1 No 
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Registry 
Biological Source 

Name of Substance1 Used Registry No.2 

(if applicable)
(CAS, EC) 

Glucosylated Steviol Glycosides (no less than 80% 
steviol glycosides content) with Maltodextrin (no 
more than 20%)- also see item 2 below 

Maltodextrin CAS 9050-36-6

2 

3 

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

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

. Description 
Provide additional information to identify the notified substance(s), which may include chemical formula(s), empirical formula(s), structural 
formula(s), quantitative composition, characteristic properties (such as molecular weight(s)), and general composition of the substance. For 
substances from biological sources, you should include scientific information sufficient to identify the source (e.g., genus, species, variety, 
strain, part of a plant source (such as roots or leaves), and organ or tissue of an animal source), and include any known toxicants that 
could be in the source. 

Glucosylated Steviol Glycosides, produced by extraction of leaves of Stevia rebaudiana Bertoni, consist of no less than 80% steviol 
glycosides with not more than 20% maltodextrin. The distribution of component steviol glycosides is shown in Tables 5 and 6 of 
Volume I. The purified material meets the detailed specifications provided Tables 2, 3, and 4 in Volume I. 

The generic chemical structures appear in Figure 1 with supporting information contained in Table 1 in Volume I. 
Molecular Weights and Chemical Formulas: See Section II.C in Volume I. 

lable or relevant: 

Alpha-Giucosylated Steviol Glycosides and GSG as found in Section II.A in Volume I; trade name noted as NSF-02 as found in 
Section II.B in Volume I 

2 

3 

Add Continuation Page 
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PART VI- OTHER ELEMENTS IN YOUR GRAS NOTICE 
(check ltst to help ensure your submtsston ts complete- check all tlwt apply)I 

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

[gl Method of Manufacture 

[gl Specifications for food-grade material 

[gl Information about dietary exposure 
0 Information about any self-limiting levels of use (which may include a statement that the intended use of the notified substance is 

not-self-limiting)
0 Use in food before 1958 (which may include a statement that there is no information about use of the notified substance in food 

prior to 1958) 
[gl Comprehensive discussion of the basis for the determination of GRAS status 

[gl Bibliography 

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

[gl Yes 0 No 

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

[gl Yes 0 No 

PART VII- SIGNATURE 

1. The undersigned is informing FDA that PureCircle Limited 

(name of notifier) 

has concluded that the intended use(s) of Glucosylated Steviol Glycosides 
----------------------~0-am_e_o~f-no~h~ne~d~s~ub~s~ffi-nc-~~----------------------------

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

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

2. rgj PureCircle Limited agrees to make the data and information that are the basis for the 
determination of GRAS status available to FDA if FDA asks to see them. (name of notifier) 

PureCircle Limited agrees to allow FDA to review and copy these data and information during 
--------------------------------- customary business hours at the following location if FDA asks to do so. 

(name of notifier) 

915 Harger Road ,Suite 250, Oak Brook, IL, 60523 
{address of notifier or other location) 

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

OR 

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

(GRAS Affirmation Petition No.) 

3. Signature of Responsible Official, Printed Name and Title Date (mm/dd/yyyy) 
Agent, or Attorney 

D<g~ally"g~dbyAot..r!M<:Ouat~.PhD R b rt s M Q t Ph D (h" f R I t Off" 10/23/2015Robert McQuate, Ph.D. ~,;,;;.:,;~:.~:::::,c~,~;;~:;:::~:::;;;~;~~::::"'' o e c ua e, . ., 1e egu a ory 1cer 
O;oU201511161lS710·0HlO 
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PART VIII- LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 

Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 

guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 

numbers of each portion of the document below. 


Attachment Folder Location (select from menu) Attachment Name Number (Page Number(s) for paper Copy Only) 

Multiple appendices---Appendices A through J---with 

supporting safety information attached as Volume II. 


I 

I 

I 

I 

I 

I 

I 

I 

I I 

OMB Statement: Public reporting burden for this collection of information is estimated to average 150 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services, Food and Drug Administration, Office of Chief 
Information Officer, 1350 Piccard Drive, Room 400, Rockville, MD 20850. (Please do NOT return the form to this address.). An agency may 
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB 
control number. 
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Documentation Supporting the Evaluation of Glucosylated 
Steviol Glycosides (GSG) as Generally Recognized as Safe 

(GRAS) for Use as a Flavoring Agent 

Volume I 

Notifier:	 PureCircle Limited 
915 Harger Road, Suite 250
Oak Brook, IL 60523 

Submitted by: 

(b) (6)

Sidd Purkayastha, Ph.D. 
V.P. Head of Global Scientific 
Regulatory Affairs 

Prepared by:	 PureCircle Limited 
GRAS Associates, LLC 

Expert Panel Convened by GRAS Associates, LLC: 

Richard Kraska, Ph.D., DABT
	
Robert S. McQuate, Ph.D.
	
Robert W. Kapp, Ph.D., Fellow ATS, ERT (UK)
	

Date: October 23, 2015 
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Documentation Supporting the Evaluation of PureCircle 

Glucosylated Steviol Glycosides (GSG) as Generally
 

Recognized as Safe (GRAS) for Use as a Flavoring Agent
 

I. INTRODUCTION 

PureCircle Limited (hereafter “PureCircle”) has been manufacturing Glucosylated Steviol 
Glycosides (GSG) for more than ten years and marketing this product as a sweetener or dietary 
supplement in several markets. In 2010, PureCircle submitted a petition to FEMA (Flavor and 
Extract Manufacturers Association) for GRAS status of GSG as a flavoring agent. The FEMA 
expert panel evaluated the technical and safety information and found the PureCircle GSG to be 
GRAS. 

PureCircle GSG is produced by mixing raw material steviol glycosides, extracted from the Stevia 
rebaudiana Bertoni (S. rebaudiana) plant, with liquefied tapioca starch prepared with cyclodextrin 
glycosyltransferase (CGTase) and α-amylase enzymes. These enzymes facilitate the transfer of 
glucose units from starch to the steviol glycosides which are produced by means of fermentation 
using non-GMO bacteria. The process uses solvents and processing aides that are authorized for 
use in food processing. The enzyme treatment can yield the addition of multiple glucosylation units 
(1-20 additional glucose moieties) to steviol glycosides. 

PureCircle GSG is made from stevia leaf extract, which is obtained by hot-water extraction of dried 
leaves from the Stevia rebaudiana Bertoni (S. rebaudiana) plant. The starting stevia leaf extract 
consists of not less than 95% steviol glycosides containing predominantly rebaudioside A, and/or 
stevioside. The final product is a blend of glucosylated steviol glycosides, maltodextrin (dextrin), 
and residual steviol glycosides. Since PureCircle GSG product contains total steviol glycosides 
less than 95% due to the presence of dextrin (<20%), FDA has requested PureCircle to submit a 
GRAS dossier for FDA evaluation. 

The S. rebaudiana plant, also known as honey leaf and sweet herb, is a perennial shrub of the 
Compositae family, which has been native to Northeastern Paraguay, Brazil, and other South 
American regions for over 1,500 years (Geuns, 2003; Ferlow, 2005). Steviol glycosides (steviol 
conjugated with glucose, xylose, and/or rhamnose) are natural constituents of the S. rebaudiana 
plant. To date, more than 35 steviol glycoside molecules have been identified in the leaves of S. 
rebaudiana (Ceunen & Geuns, 2013). 

The objective of this dossier is to provide scientific support for the safe use of PureCircle 
GSG as a flavoring agent with modifying properties. 

The PureCircle GSG product is developed to possess significantly reduced sweetness intensity 
than the starting steviol glycosides, modify flavor profile in-application, and optimize the sweetness 
intensity profile through synergy with other caloric and non-caloric sweetener and food ingredients 
PureCircle Limited Page 4 of 45 
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present in the food/beverage matrix. This documentation outlines the identity and production of 
PureCircle GSG, defines the intended conditions of use of the product in food, presents exposure 
under the conditions of intended use, and documents the literature regarding its safety. The 
numerous scientific opinions published by international scientific bodies and regulatory authorities 
serve as the primary sources of published literature pertinent to the safety of PureCircle GSG. 
PureCircle supplied information pertaining to the composition and manufacturing process for 
PureCircle GSG, as well as batch analyses, stability information, and intended uses. 

The data and information summarized in this dossier demonstrate that PureCircle GSG, produced 
using current Good Manufacturing Practices (cGMP) and meeting appropriate food-grade 
specifications, is Generally Recognized as Safe (GRAS), based on scientific procedures, under 
the conditions of intended use in foods, as described herein. 

II.	 DESCRIPTION OF PURECIRCLE GLUCOSYLATED STEVIOL 
GLYCOSIDES 

A. Common or Usual Name 

GSG, Glucosylated Steviol Glycosides, α-Glucosylated Steviol Glycosides 

B. Trade Name 

NSF-02 

C. Chemical Composition 

Molecules Molecular Formula Molecular Wt (daltons) 
rebaudioside A C44H70O23 967.03 

stevioside C38H60O18 804.88 
rebaudioside C C44H70O22 951.03 

mono-glucosyl stevioside C44H70O23 967.03 
mono-glucosyl rebaudioside A C50H80O28 1129.18 

di-glucosyl stevioside C55H80O28 1129.18 
di-glucosyl rebaudioside A C60H90O33 1291.33 

n-glucosyl stevioside C(38+n*6)H(60+n*10)O(18+n*5) 804.88+ n*162.15 

n-glucosyl rebaudioside A C(44+n*6)H(70+n*10)O(23+n*5) 967.03+ n*162.15 

Maltodextrins C6nH(12+10n)O(6+5n) 180.15 + n*162.15 

PureCircle Limited Page 5 of 45 
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D. Chemical Abstract Service (CAS) Numbers 

Molecules CAS Registration No 
rebaudioside A 58543-16-1 

stevioside 57817-89-7 
rebaudioside C 63550-99-2 

mono-glucosyl stevioside 
mono-glucosyl rebaudioside A 1138458-73-7 

di-glucosyl stevioside -
di-glucosyl rebaudioside A 1138458-77-1 

n-glucosyl stevioside -

n-glucosyl rebaudioside A -

Maltodextrins 9050-36-6 

E. Chemical and Physical Characteristics 

All steviol glycosides constituents are glycosylated derivates of the aglycone, steviol, and as such, 
all share the same backbone structure (Figure 1), and differ only with respect to the type and 
number of glycoside units (glucose or rhamnose) at positions R1 and R2. More than 35 different 
steviol glycosides have been identified in the leaves of S. rebaudiana, with rebaudioside A and 
stevioside typically identified as the principal sweetening constituents. The common names, as 
well as the chemical (R1 and R2 groups) formulas of different steviol glycosides, are summarized 
in Table 1 (Ceunen and Geuns, 2013; Chaturvedula, et al, 2011a,b,c; Chaturvedula & Prakash 
2011a,b, Ohta et al, 2010). 

PureCircle GSG is made by enzyme treatment of steviol glycosides (stevia leaf extract), which 
results in conjugation of additional glucose moieties (glucosylation) to the original steviol glycoside 
structure via α-(1-4) linkages. The enzyme treatment yields multiple glucosylations (i.e., 1-20 
additional glucose units) of steviol glycosides. 

PureCircle GSG consists of not less than 80% total steviol glycosides and not more than 20% 
maltodextrins. Total steviol glycosides contain 70-80% glucosylated steviol glycosides of different 
molecular weights and less than 10% residual unchanged steviol glycosides from starting stevia 
leaf extract. PureCircle GSG is a white to off-white powder that has a clean taste with no abnormal 
odor. The powder is freely soluble in water. 

The structures of typical steviol glycoside components in PureCircle GSG have been shown in 
detail in GRNs 337, 375, 448, and 452 (US FDA, 2015) and they are discussed further in the 
following section. 

Figure 2 depicts a typical HPLC chromatogram of PureCircle GSG, which shows the peaks for 
major components of steviol glycosides present in the GSG product. 
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Figure 1. Backbone Structure for Steviol Glycosides 
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Table 1. Compositions and R-Groups in Backbone Structure (see Figure 1) 

# Common Name Molecular 
Composition R1 R2 

1) Steviol + Glucose (SvGn) 
1.1 Steviolmonoside SvG1 H Glcβ1-

1.2 Steviol-19-O-β-D-
glucoside SvG1 Glcβ1- H 

1.3 Rubusoside SvG2 Glcβ1- Glcβ1-
1.4 Steviolbioside SvG2 H Glcβ(1-2)Glcβ1-
1.5 Stevioside SvG3 Glcβ1- Glcβ(1-2)Glcβ1-
1.6 Stevioside A SvG3 Glcβ(1-2)Glcβ1- Glcβ1-
1.7 Rebaudioside B SvG3 H Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

1.8 Rebaudioside G SvG3 Glcβ1- Glcβ(1-3)Glcβ1-
1.9 Stevioside B SvG3 Glcβ(1-3)Glcβ1- Glcβ1-

1.10 Rebaudioside E SvG4 Glcβ(1-2)Glcβ1- Glcβ(1-2)Glcβ1-
1.11 Rebaudioside A SvG4 Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-
1.12 Rebaudioside A2 SvG4 Glcβ1- Glcβ(1-6)Glcβ(1-2)Glcβ1-
1.13 Rebaudioside D SvG5 Glcβ(1-2)Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-
1.14 Rebaudioside I SvG5 Glcβ(1-3)Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

1.15 Rebaudioside L SvG5 Glcβ1- Glcβ(1-6)Glcβ(1-2)[Glcβ(1-
3)]Glcβ1-

1.16 Rebaudioside Q2 SvG5 Glcα(1-2)Glcα(1-4)Glcβ1- Glcβ(1-2)Glcβ1-

1.17 Rebaudioside Q SvG5 Glcβ1- Glcα(1-4)Glcβ(1-2)[Glcβ(1-
3)]Glcβ1-

1.18 Rebaudioside I2 SvG5 Glcβ1- Glcα(1-3)Glcβ(1-2)[Glcβ(1-
3)]Glcβ1-

1.19 Rebaudioside Q3 SvG5 Glcβ1- Glcα(1-4)Glcβ(1-3)[Glcβ(1-
2)]Glcβ1-

1.20 Rebaudioside I3 SvG5 Glcβ(1-2)[Glcβ(1-
6)]Glcβ1- Glcβ(1-2)Glcβ1-

1.21 Rebaudioside M SvG6 Glcβ(1-2)[Glcβ (1-
3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

2) Steviol + Rhamnose + Glucose (SvR1Gn) 
2.1 Dulcoside A SvR1G2 Glcβ1- Rhaα(1-2)Glcβ1-
2.2 Dulcoside B SvR1G2 H Rhaα(1-2)[Glcβ(1-3)]Glcβ1-
2.3 Rebaudioside C SvR1G3 Glcβ1- Rhaα(1-2)[Glcβ(1-3)]Glcβ1-

2.4 Rebaudioside C 
(isomer) SvR1G3 Rhaα(1-2)Glcβ1- Glcβ(1-3)Glcβ1-

2.5 Rebaudioside H SvR1G4 Glcβ1- Glcβ(1-3)Rhaα(1-2)[Glcβ(1-
3)]Glcβ1-

2.6 Rebaudioside K SvR1G4 Glcβ(1-2)Glcβ1- Rhaα(1-2)[Glcβ(1-3)]Glcβ1-
2.7 Rebaudioside J SvR1G4 Rhaα(1-2)Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

2.8 Rebaudioside N SvR1G5 Rhaα(1-2)[Glcβ(1-
3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

2.9 Rebaudioside O SvR1G6 Glcβ(1-3)Rhaα(1-
2)[Glcβ(1-3)]Glcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-

3) Steviol + Xylose + Glucose (SvX1Gn) 

3.1 Stevioside F SvX1G2 Glcβ1- Xylβ(1-2)Glcβ1-
3.2 Rebaudioside F SvX1G3 Glcβ1- Xylβ(1-2)[Glcβ(1-3)]Glcβ1-
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3.3 Rebaudioside F2 SvX1G3 Glcβ1- Glcβ(1-2)[Xylβ(1-3)]Glcβ1-
3.4 Rebaudioside F3 SvX1G3 Xylβ(1-6)Glcβ1- Glcβ(1-2)Glcβ1-

4) Steviol + Fructose + Glucose (SvF1Gn) 

4.1 Rebaudioside A3 SvF1G3 Glcβ1- Glcβ(1-2)[Fruβ(1-3)]Glcβ1-
5) Steviol + deoxyGlucose + Glucose (SvdG1Gn) 

5.1 Stevioside D SvdG1G2 Glcβ1- 6-deoxyGlcβ(1-2)Glcβ1-

5.2 Stevioside E SvdG1G3 Glcβ1- 6-deoxyGlcβ(1-2)[Glcβ(1-
3)]Glcβ1-

5.3 Stevioside E2 SvdG1G3 6-deoxyGlcβ1- Glcβ(1-2)[Glcβ(1-3)]Glcβ1-
NA = No standardized name at this time; SV = steviol; G= Glucose; R= Rhamnose; X= Xylose; F=Fructose; 
dG=deoxyGlucose; n=number of units 

Figure 2. Major Steviol Glycoside Components of PureCircle GSG by HPLC 

III. METHOD OF MANUFACTURE 

A. Production Process 

A schematic overview of the production process of PureCircle GSG is illustrated below in Figure 3; 
it can be divided into two stages. The first stage outlines the production of purified RA50 (stevia 
leaf extract) powder, which is treated with enzyme and tapioca starch in the second stage to make 
the PureCircle GSG. The production process of RA50 powder is consistent with the 
methodologies for the manufacture of steviol glycosides as described in the respective Chemical 
and Technical Assessment (CTA) published by JECFA (2007a). PureCircle’s process for GSG 
uses food grade ethanol, CGTase (EC 2.4.1.19), and α-amylase (EC 3.2.1.1). The CGTase is 
produced by Bacillus stearothermophilus, a non-GM and non-pathogenic strain. The α-amylase 
(Termamyl® Classic; EC 3.2.1.1) is produced by Bacillus licheniformis, a non-GM and non-
pathogenic strain. PureCircle GSG is manufactured in a facility certified under Food Safety 
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System Certification (FSSC) 22000:2010. Solvent, enzyme, and process aids specifications are 
attached in Appendix A. 

Stage 1 
Stevia rebaudiana leaves are used as raw material. Stevia leaves are extracted with hot water at 
50-60°C for 1-2 h in continuous countercurrent extractors. The filtrate is separated by mesh 
screens and collected in the holding tank. 

The filtrate is treated with flocculant (calcium hydroxide) to remove the mechanical particles, 
proteins, polysaccharides, and coloring components. The resulting precipitate (floc) is separated 
by the plate-and-frame filter press. The obtained clear solution is deionized by ion-exchange 
resins in (H+) and (OH-) form. 

The deionized filtrate is fed to a column system packed with macroporous adsorption resin, 
wherein the steviol glycosides are adsorbed onto resin. The columns are washed with deionized 
water to remove the impurities that did not adsorb on the resin. Then, steviol glycosides from the 
column system are desorbed from the resin with aqueous ethanol. 

The obtained steviol glycoside solution is treated with activated carbon. The carbon is separated 
by plate-and-frame filter press. The ethanol is removed from solution by standard evaporator, and 
the resulting aqueous solution is deionized again by ion-exchange resins in (H+) and (OH-) forms. 
The refined solution is concentrated using a nanofiltration membrane. The concentrated solution is 
spray dried to yield stevia extract powder containing >50% Reb A. 

Stage 2 
Tapioca starch is dissolved in reverse osmosis (RO) water and liquefied using CGTase and α-
amylase enzymes. 

The stevia leaf extract powder (containing >50% Reb A) is added to liquefied starch. Another 
portion of CGTase is added to this mixture, and the reaction media is incubated at 60°C over 48 
hrs. The reaction mixture is then heated to 100°C and held for 15 min to inactivate the enzymes. 

The obtained mixture is treated with activated carbon to remove the inactivated enzymes. The 
carbon is separated by candle filter to yield glucosyl steviol glycoside solution, which is dried by 
means of conventional pressure nozzle spray dryer. The resulting PureCircle GSG is a free 
flowing powder that contains glucosylated steviol glycosides of different molecular weights and 
residual unchanged steviol glycosides and maltodextrin, 
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B. Raw Materials, Processing Aids, and Equipment Specifications 

1. Stevia rebaudiana Bertoni Leaves 

The crushed leaves of the perennial shrub Stevia rebaudiana (Bertoni) Bertoni of the Asteraceae 
(Compositae) family is the starting raw material for the production of PureCircle GSG. The shrub is 
indigenous to the Paraguayan region of South America. The Asteraceae family of plants also 
includes other well-known plants such as dandelion, sunflower, marigolds, and chrysanthemums. 
The dried leaves of the Stevia plant have been used traditionally for at least 100 years to sweeten 
native drinks (Lewis, 1992; Geuns, 2003). 
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2. Calcium Hydroxide 

High-purity calcium hydroxide [Ca(OH)2], meeting the current specification listed in the Food 
Chemicals Codex (FCC, 2012), is used as a flocculant during the production of the intermediate 
steviol glycoside extract. Calcium hydroxide is permitted for use in food as a direct food additive 
with no limitations apart from cGMP (21 CFR §184.1205) (U.S. FDA, 2012a). The certificate of 
analysis can be found in Appendix A-1. 

3. Ethanol 

Food-grade ethanol, meeting the specifications of the FCC, is used during the production process 
of PureCircle GSG as a desorption solvent. A certificate of analysis is provided in Appendix A-2. 
FCC has established a maximum concentration of 0.5% for ethanol residues in steviol glycosides 
(USP, 2011), and JECFA has specified a maximum level of 5,000 mg/kg for residues of ethanol in 
steviol glycosides (JECFA, 2010). 

4. Activated Carbon 

Activated carbon, meeting appropriate food-grade specifications, is used as a decolorizing agent 
in the production process of the intermediate steviol glycoside extract. A specification sheet and 
certificate of analysis are provided in Appendix A-3. 

5. Ion-Exchange Resin 

An ion-exchange resin is used during the production process to remove various impurities, 
including minerals, from the steviol glycoside extract. The crude steviol glycoside solution is 
passed through the ion-exchange column during two steps of the production process. The resin 
was tested for levels of heavy metals (cadmium, lead, mercury, and chromium), as well as 
polybrominated biphenyls (PBBs) and polybrominated biphenyl ethers (PBBEs) (for the certificate 
of analysis, see Appendix A-4). 

Several varieties of ion-exchange resins are permitted for use by the U.S. Food and Drug 
Administration (FDA) for the purification of food (21 CFR §173.25) (U.S. FDA, 2012a). 

6. Adsorption Resin 

An adsorption resin consisting of divinyl benzene is used to purify the steviol glycoside extract by 
separating the steviol glycosides from other impurities. The resin was submitted for testing to 
determine levels of lead and volatile organic compounds including benzene, toluene, m-, p-, and 
o-xylene (see Appendix A-5 for the certificate of analysis). 

Divinyl benzene-based resins are permitted for use by FDA for the purification of food (21 CFR 
§173.25) (U.S. FDA, 2012a). 
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7. Enzymes 

Cyclomaltodextrin glucanotransferase (CGTase) enzyme derived from Geobacillus 
stearothermophilus is used as a processing aid. CGTase (EC 2.4.1.19; 21 CFR §184.1012; CAS 
No. 9030-09-5) is used in the production of various food additives (e.g., cyclodextrins, trehalose). 
The enzyme α-Amylase [21 CFR 184.1148 (U.S. FDA, 2010g)] is widely used in the starch 
industry for liquefaction. The certificates of for five lots of CGTase enzyme are provided in 
Appendix A-6. 

8. Starch 

Tapioca starch (CAS No. 9005-25-8), derived from Cassava roots (Manihot esculenta Crantz 
Cassava), acts as a donor of glucose units to make glucosylated steviol glycosides. A 
certificate of analysis is provided in Appendix A-7. 

C. Product Specifications 

1. Physical and Chemical Specifications 

Table 2. Physical & Chemical Specifications for PureCircle GSG 

Specification Parameter PureCircle GSG Method of Analysis 

Appearance White to off-white powder Sensory Evaluation 

Total Content of Steviol 
Glycosides (dry basis) >80% Absorption Chromatography 

Dextrin (dry basis) <20% Absorption Chromatography 

Loss on Drying ≤6% FAO/JECFA, 2006 (Vol 4)1 (p. 61) 

Total Ash <1% FAO/JECFA, 2006 (Vol 4; Method I) 
(pp. 53-54) 

Arsenic <0.5 mg/kg AOAC (2005)2, Method 993.14 

Lead <1 mg/kg AOAC (2005), Method 993.14 

Mercury <1 mg/kg AOAC (2005), Method 993.14 
1 FAO/JECFA (2006). Combined Compendium of Food Additive Specifications [Online Edition]. General 
Specifications for Enzymes Analytical Methods, Volume 4: Analytical Methods, Test Procedures and Laboratory 
Solutions Used by and Referenced in the Food Specifications. 1st to 65th JECFA Meetings, 1956–2005. (FAO 
JECFA Monographs 1). Rome, Italy: Food and Agriculture Organization of the United Nations (FAO), Joint 
FAO/WHO Expert Committee on Food Additives (JECFA). 
2 AOAC (2005). Official Methods of Analysis of the Association of Official Analytical Chemists: Vols. 1&2, 18th 

edition. Association of Official Analytical Chemists (AOAC). Arlington (VA). 
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2. Microbiological Specifications 

PureCircle GSG is produced from a natural source (i.e., leaves of the S. rebaudiana Bertoni plant). 
As such, microbiological specification parameters have been established to ensure the safety of 
its use in food, similar to those for other food ingredients derived from natural sources. Standard 
microbial tests appropriate for food ingredients are employed. The microbiological specifications 
for PureCircle GSG are presented in Table 3, along with the methods of analyses utilized. 

Table 3. Microbiological Specifications for PureCircle GSG 

Specification Parameter Specification Method of Analysis 

Total Plate Count (CFU/g) <1,000 FDA BAM, Chapter 32 

Yeast & Mold (CFU/g) <200 AOAC 997.02 1 

Total Coliforms (MPN/g) Not detected FDA BAM, Chapter 42 

Escherichia coli count (MPN/g) Not detected AOAC 991.14 1 

Salmonella sp. Negative in 25 g AOAC 2000.07 1 

1 AOAC (2005). Official Methods of Analysis of the Association of Official Analytical Chemists: Vols. 1&2, 18th 
edition (Current through Revision 1, 2006). Arlington (VA): Association of Official Analytical Chemists (AOAC).
	
2U.S. Food and Drug Administration, 2013. Bacteriological analytical manual (BAM), September 2002; Revised 

doc, 2013.
 

D. Product Analysis 

1. Physical and Chemical Analyses of Stevia Leaf Extract (RA50) used for the 
Production of PureCircle GSG 

Analyses of 5 non-consecutive lots of PureCircle RA50 that were used for manufacturing GSG 
demonstrates that the manufacturing process, as described in Section III.A, produces a consistent 
product that contains >95% steviol glycosides. Table 4 summarizes the results of the batch 
analysis for the 5 production lots of RA50 and Table 5 presents the distribution of steviol 
glycosides in those batches. Certificates of Analysis of the production lots can be found in 
Appendix B. 

Table 4. Summary of the Chemical Product Analyses for 5 Lots of RA 50 (starting 
stevia leaf extract containing 95% steviol glycosides) 

Parameter Test Method Specification 
Manufacturing Lot 

C1-002- C1-002- C1-002- C2-002- C2-002-
0115-0011 0115-0007 0115-0026 0514-0021 0715-0074 

Appearance Sensory 
Evaluation 

Off-white to 
white powder Approved Approved Approved Approved Approved 

Total Steviol Glycosides, 
% (anhydrous basis) JECFA 20101 ≥95.0 96.33 96.39 96.32 95.75 95.98 
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Rebaudioside A, % JECFA 2010 ≥50.0 59.18 57.88 58.71 52.86 59.00 

Loss on Drying, % JECFA Vol.42 ≤6.0 4.78 4.59 4.89 3.95 3.88 

Ash, % JECFA Vol.4 <1.0 0.04 0.05 0.02 0.04 0.04 

Solubility, % JECFA Vol.4 Freely soluble Approved Approved Approved Approved Approved 

pH, 1% in water JECFA Vol.4 4.5~7.0 6.08 5.76 5.87 6.63 5.46 

Residual Ethanol, % USP<467>3 <0.50 0.17 0.13 0.12 0.16 0.07 

Residual Methanol, % USP<467> <0.02 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 

Lead (as Pb), ppm AOAC 993.144 <1.0 0.008 0.007 <0.005 <0.005 <0.005 

Arsenic (as As), ppm AOAC 993.14 <1.0 0.011 0.015 <0.005 0.034 <0.005 

Cadmium (as Cd), ppm AOAC 993.14 <1.0 <0.005 <0.005 <0.005 <0.005 <0.005 

Mercury (as Hg), ppm AOAC 993.14 <1.0 <0.005 <0.005 <0.005 Not 
Reported <0.005 

Total Plate Count, CFU/g Chapter 3, FDA5 <1000 <250 <250 Not 
Detected <250 Not 

Detected 

Yeast & Mold, CFU/g Chapter 18, FDA <200 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 

Total Coliform, MPN/g Chapter 4, FDA Not Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 

E. coli count, MPN/g Chapter 4, FDA Not Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 

Salmonella sp. Chapter 5, FDA Negative/25 g 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 
Not 

Detected 

1 JECFA (2010). Steviol glycosides [Prepared at the 73rd JECFA (2010) and published in FAO JECFA 
Monographs 10 (2010)]. In: Combined Compendium of Food Additive Specifications [Online Edition]. General 
Specifications for Enzymes Analytical Methods, Volume 4. (FAO JECFA Monographs 10). Rome, Italy: Food and 
Agriculture Organization of the United Nations (FAO), Joint FAO/WHO Expert Committee on Food Additives 
(JECFA). Available at: http://www.fao.org/ag/agn/jecfa- additives/specs/monograph10/additive-442-m10.pdf. 
2 FAO/JECFA (2006). Combined Compendium of Food Additive Specifications [Online Edition]. General 
Specifications for Enzymes Analytical Methods, Volume 4: Analytical Methods, Test Procedures and Laboratory 
Solutions Used by and Referenced in the Food Specifications. 1st to 65th JECFA Meetings, 1956–2005. (FAO 
JECFA Monographs 1). Rome, Italy: Food and Agriculture Organization of the United Nations (FAO), Joint 
FAO/WHO Expert Committee on Food Additives (JECFA). Available at: 
ftp://ftp.fao.org/docrep/fao/009/a0675e/a0675e00.pdf [Last updated (Web version): August 2011]. 
3 USP (2012). United States Pharmacopeia, 35th edition & National Formulary, 30th edition [Online]. Rockville 
(MD): U.S. Pharmacopeia (USP) Convention Inc. Available at: http://www.uspnf.com/ [Subscription Only]. 
4 AOAC (2005). Official Methods of Analysis of the Association of Official Analytical Chemists: Vols. 1&2, 18th 
edition (Current through Revision 1, 2006). Arlington (VA): Association of Official Analytical Chemists (AOAC). 
5 U.S. Food and Drug Administration, 2013. Bacteriological analytical manual (BAM) 
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Table 5. Summary of the Steviol Glycoside Distribution for 5 Lots of RA 50 (starting 
stevia leaf extract) 

Sample/ C1-002­
0115-0007 

C1-002-0115­
0011 

C1-002-0115­
0026 

C2-002-0715­
0074 

C2-002-0514­
0021 

Reb A 57.88 59.18 58.71 59.00 52.86 

Stev 25.77 24.80 25.24 24.71 31.17 

Reb-C 7.03 7.07 7.04 8.90 8.57 

Reb-F 1.41 1.43 1.48 1.67 1.45 

Reb D 0.58 0.57 0.57 0.83 0.46 

Reb-B 0.53 0.30 0.23 0.32 0.24 

Rubu 0.44 0.41 0.43 0.13 0.26 

DulA 0.40 0.40 0.41 0.37 0.66 

Reb M 0.24 0.25 0.20 0.23 0.16 

Reb N 0.21 0.21 0.20 0.24 0.15 

Reb O 0.15 0.17 0.17 0.19 0.06 

Reb E 0.13 0.12 0.10 0.15 0.11 

Steviolbioside 0.03 0.02 0.02 0.05 0.10 

Stev (Isomer) 1.25 1.13 1.20 0.83 0.97 

Reb C (isomer) 0.34 0.27 0.32 0.28 0.20 

TSG (9) JECFA 94.07 94.18 94.13 95.98 95.77 

TSG (15) 96.39 96.33 96.32 97.90 97.42 

2. Physical and Chemical Analyses of PureCircle GSG 

Analyses of 5 non-consecutive lots of PureCircle GSG demonstrate that the manufacturing 
process, as described in Section III.A, produces a consistent product. Table 6 summarizes the 
results of the batch analyses for the 5 production lots of PureCircle GSG (Appendix C). The 
specifications, certificates of analysis, and supporting HPLC chromatograms associated with the 
specified production lots can be found in Appendix C. 

Space Left Intentionally Blank 
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Table 6. Steviol Glycoside Distribution for 5 Non-Consecutive Lots of PureCircle 

GSG
 

Components (dry basis) 
Manufacturing Lot 

GSG0714568 GSG1114612 GSG0415633 GSG0914578 GSG1014587 

Stevioside+RebC+RebA (<10%) 7.68 7.68 7.75 7.63 8.26 
Mono & di-Glucosyl Steviol 

Glycosides 35.45 35.33 36.06 36.29 34.79 

Tri & tetra-Glucosyl Steviol 
Glycosides 22.34 23.59 22.34 22.01 23.09 

n-Glucosyl Steviol Glycosides n=5­
20 18.31 21.39 18.05 19.99 19.66 

Total Steviol Glycosides (>80%) 83.78 87.99 84.64 85.92 85.80 

Dextrins (<20%) 16.41 12.74 15.6 14.4 15.15 

3. Physical & Microbiological Analyses 

Analyses of 5 non-consecutive lots of PureCircle GSG demonstrate that the product consistently 
meets the heavy metal and microbiological specifications outlined in Section III.C. A summary of 
the microbiological analyses for the 5 lots of PureCircle GSG is presented in Table 7 (see 
Appendix C for certificates of analysis). 

Table 7. Summary of the Physical & Microbiological Product Analyses for 5 Lots of 
PureCircle GSG 

Specification Parameter Limit 
Manufacturing Lot 

GSG0714568 GSG1114612 GSG0415633 GSG0914578 GSG1014587 

Appearance 
White to off-white 

powder 
Approved Approved Approved Approved Approved 

Loss on drying, % ≤6.0 5.69 4.48 3.95 4.95 3.92 

Ash, % <1.0 0.34 0.25 0.21 0.20 0.38 

Arsenic (as As), ppm <0.5 0.187 0.404 0.099 0.197 0.190 

Mercury (as Hg), ppm <0.05 <0.005 <0.005 <0.005 <0.005 <0.005 

Lead (as Pb), ppm <1.0 0.010 0.026 <0.005 <0.005 0.014 

Total Plate Count, CFU/g <1000 ND 10 30 10 ND 

Yeast and Mold, CFU/g <200 ND ND ND ND ND 

Total Coliforms, MPN/g Not permitted ND ND ND ND ND 

E.coli count, CFU/g Not permitted ND ND ND ND ND 

Salmonella sp. Negative/25g Negative Negative Negative Negative Negative 

ND, not detected 

4. Pesticide Analyses 

Pesticide analyses were conducted on the final PureCircle GSG product. Two (2) non-
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consecutive lots (Lot Nos. GSG0914578 and GSG1014587) assayed for the chemical and 
microbiological specification parameters were subjected to a multi-residue pesticide screen that 
covered a range of commonly applied pesticides. No pesticide residues were detected in the 
finished product (see Appendix D for the analytical reports). 

E. Stability of PureCircle GSG 

The stability of steviol glycosides has been previously reviewed by a number of the scientific 
advisory bodies involved in the evaluation of steviol glycosides safety [JECFA, the European Food 
Safety Authority (EFSA), and the Food Standards Australia/New Zealand (FSANZ)] and also is 
discussed in several published studies (Chang and Cook, 1983; Kroyer, 1999). 

Specifically, JECFA evaluated the stability of steviol glycosides under conditions mimicking their 
use in foods at their 68th meeting (JECFA, 2007b). The Committee noted that steviol glycosides 
do not undergo browning or caramelization when heated, and they are reasonably stable under 
elevated temperatures used in food processing. Under acidic conditions (pH 2 to 4), steviol 
glycosides (approximately 90 to 94% purity), are stable for at least 180 days when stored at 
temperatures up to 24°C. When exposed to elevated temperatures (80°C, in water, 8 hours), 
however, 4 and 8% decomposition was observed in solutions of steviol glycosides at pH 4.0 and 
3.0, respectively, indicating that the stability of steviol glycosides is pH and temperature 
dependent. When the temperature was increased to 100°C, expectedly higher rates of steviol 
glycoside decomposition (10 and 40% at pH 4.0 and 3.0, respectively) were observed. Based on 
the above findings, as well as additional publicly available stability studies, JECFA concluded that 
steviol glycosides are thermally and hydrolytically stable for use in foods and acidic beverages 
under normal processing and storage conditions. Although the stability of PureCircle GSG was 
not specifically addressed during JECFA’s evaluation, it is expected that the stability of PureCircle 
GSG would be similar to other steviol glycosides given the similarities in structure. Additional 
stability studies of PureCircle GSG in a solution under normal and accelerated conditions, as well 
as at various pH levels and temperatures, were conducted for confirmation. These studies are 
summarized in Sections III.E.1 and III.E.2, respectively, and they demonstrate that the stability of 
PureCircle GSG is similar to other steviol glycosides, as previously concluded by JECFA. 

1. Storage Stability of PureCircle GSG 

PureCircle GSG (Lot SW0210149) sample was stored in original packaging at 40°C and 75% 
relative humidity, and tested for total steviol glycosides over a 2 year-time period. At each time 
point, samples were dissolved to a concentration of 500 mg/L to determine the final product’s 
storage stability. Analyses for steviol glycosides and glucosyl steviol glycosides were conducted 
in accordance with the method provided in Appendix E. As summarized in Table 8, the storage 
stability of PureCircle GSG was observed over the course of 144 weeks. Additionally, minimal 
changes over the study period were observed in all major steviol glycosides detected. PureCircle 
GSG remained in compliance with the assay parameters described in Table 2 throughout the 
study (Appendix F). 
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Table 8. Storage Stability of PureCircle GSG (Lot SW0210149) for up to 144 Weeks 
when Stored at 40°C and 75% Relative Humidity, on Percent (%) Dry Basis 

Time, 
Weeks 4 6 8 18 24 30 36 40 44 48 60 76 88 96 108 120 132 144 

Total 
SG, % 83.42 86.91 84.22 85.65 86.01 85.06 85.19 85.45 87.45 88.61 88.5 85.25 85.31 86.42 86.55 85.7 85.91 85.22 

2. pH Stability of PureCircle GSG 

The general stability of PureCircle GSG (Lot No. SW0210149) was assessed in 0.1 M phosphate 
buffer at temperatures ranging from 5 to 37°C, and at pH values from 2 to 8. PureCircle GSG was 
added to the solutions at target levels of total steviol glycosides of 500 mg/L, and the stability was 
analyzed over 34 weeks under the respective conditions. The pH stability study report is provided 
in Appendix G. 

As has been observed with other steviol glycosides compositions, the extent and rate of 
PureCircle GSG degradation were shown to be dependent on pH, temperature, and time. 
Consistently, PureCircle GSG at any pH level was most stable when stored at 5°C. Over the 
course of the study, very minor degradation (<3%) was observed after 26 weeks at pH 2, 3, 5, and 
6 when stored at 5°C. Almost 50% degradation was observed at 37°C at pH 2.0, compared to 
10% loss at pH 2.0 and 25°C. 
Overall, at higher pH values (3 to 8), no significant degradation of PureCircle GSG was 
observed over 34 weeks, regardless of the storage temperature of the solution, as previously 
stated. Similar to other steviol glycosides, the stability of PureCircle GSG follows the same 
degradation pathway and is pH-, temperature-, and time-dependent. Therefore, the conclusions 
regarding the stability of steviol glycosides made by JECFA and other scientific bodies can be 
extended to include PureCircle GSG. 

IV. INTENDED USE OF PURECIRCLE GLUCOSYLATED STEVIOL 
GLYCOSIDES IN FOOD 

PureCircle GSG was developed to perform as a FMP that modifies the flavor profile in food and 
beverage matrices. PureCircle GSG has the following attributes: (1) possess significantly reduced 
sweetness intensity than the starting steviol glycosides; (2) modifies flavor profile in application; 
and (3) optimizes sweetness intensity profile through synergy with other caloric and non-caloric 
sweetener and food ingredients present in food/beverage matrix. Since GSG can be used as a 
sweetener and it also can modify flavor, it is imperative to understand the threshold concentration 
at which GSG alone can provide recognizable perception of sweetness. The FEMA sensory 
guidance (Harman et al., 2013) provides a recognition threshold concentration of 1.5% sucrose in 
water. 
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A. Sweetness Perception 

The sweetness contribution of a bi-functional ingredient (like GSG) is fairly complex. The difficulty 
arises from the detection and recognition of sweetness in relevant conditions of food composition. 
The interaction with other sweeteners, flavor, and acid can modulate the perception of sweetness. 
Other factors influencing the perception of sweetness are aroma, viscosity, mouthfeel, 
temperature, pH, color and other visual stimuli. 

The recognition threshold concentration of sweetness for PureCircle GSG in water is 125 mg/kg. 
The recognition threshold concentration may vary depending on the food and beverage matrix. 
The maximum use limit of PureCircle GSG in flavored beverages is 250 mg/kg. Appendix H 
outlines the test methods used for determining the maximum use levels as well as lists the FEMA 
approved use levels for different foods and beverages. 

If a small amount of PureCircle GSG is used with a sweetened beverage (caloric or non-caloric), 
the product is perceived to be sweeter. However, the same amount may not contribute any 
sweetness perception in an unsweetened product. It is postulate that the principle driver for this 
perception of greater sweetness is the ability of GSG to modulate the overall taste and flavor 
profile, thus increasing the perception of sweetness. 

B. Flavor with Modification Property 

Flavorings with modifying properties (FMPs) are widely used by the flavor industry to modify or 
enhance the flavor profile of a flavoring and the food to which it is added. FMPs may not 
necessarily have or impart a specific characteristic flavor of their own, but can modify the flavor 
profile by altering flavor attributes such as intensifying specific flavor characteristics (e.g., 
perceived fruitiness), reducing specific flavor characteristics, masking of off-notes or bitterness, or 
changing the time onset and duration of the perception of specific aspects of the flavor profile 
(Harman et al., 2013). 

The sensory report (Appendix I) illustrates the contribution of PureCircle GSG to flavor and 
sweetness profile modification in several food and beverage applications. These examples also 
show the synergistic effect of GSG with caloric sweeteners (Sugar, HFCS, and Fructose) on the 
overall sweetness perception. The key finding from these studies is that a modest increase in 
sweetness perception and flavor modification occur simultaneously in food systems with GSG, 
and the minor contribution of sweetness cannot be decoupled from the flavor modification 
otherwise occurring in the complex product matrix. 

Another key observation in GSG applications is that solid food (e.g., chewing gum, snacks, 
breakfast cereal, etc.) and semi-solid food (e.g., paste, yogurt, fruit preparations) need higher 
concentrations (ppm) of GSG compared to beverages to deliver flavor modification because of the 
mastication, residence time in the mouth, and dilution effect during consumption. 
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C. Current Regulatory Status 

Glucosylated steviol glycosides are approved in several Asian countries, including Japan, Korea, 
and Malaysia. Four GRN notifications (GRN 337, 375, 448, and 452) have been submitted to US 
FDA (US FDA 2010, 2011, 2012, 2013) on enzyme modified steviol glycosides preparations, and 
have received "no questions" responses from FDA with respect to the GRAS status of GSG under 
the intended conditions of use. In addition, there is limited availability of glucosylated modified 
steviol glycosides as a dietary supplement in the US. 

D. Intended Use of PureCircle GSG and Levels of Use in Foods 

PureCircle GSG is used as a flavoring with modifying properties and can be used in most of the 
food categories outlined in 21 CFR 170.3(n). Appendix J shows the nominal and maximum use 
levels that are approved by FEMA as a FMP for different food and beverage applications including 
baked goods, juice and carbonated beverages, dairy products, snacks, condiments, confectioners, 
cereal and snacks and fruit and vegetable preparations, etc. 

V. ESTIMATED DIETARY CONSUMPTION OF GLUCOSYLATED 
STEVIOL GLYCOSIDES BASED UPON INTENDED FOOD USES 

A. History of Consumption of Steviol Glycosides 

Since it was first discovered in the West in 1887 by Antonio Bertoni (a South American natural 
scientist), S. rebaudiana and its isolated steviol glycosides (most commonly stevioside) have been 
consumed by humans in various countries as sweeteners in foods and beverages (Geuns, 2003). 
In Brazil and Paraguay, S. rebaudiana has been used by its native people for hundreds of years 
as both a food ingredient and as a tea (Geuns, 2003; Blumenthal, 1995). Use of S. rebaudiana 
leaves as a sweetener by the native Indians of the Guarani Tribe since pre- Columbian times has 
been documented (Ferlow, 2005). In the 1980s, S. rebaudiana became a popular herbal tea 
ingredient in the United States (Blumenthal, 1995; Ferlow, 2005). Stevioside has been used as a 
sweetener in Japan for more than 30 years (Geuns, 2003; Ferlow, 2005). There have been no 
reports of adverse effects following the use of these natural sweeteners (Lee, 1979; Ferlow, 
2005). 

B. Estimated Consumption of PureCircle GSG Product in the Proposed Food Uses 

The consumption of flavor is generally estimated using one of two methods: the possible average 
daily intake (PADI) or the maximized survey-derived daily per capita intake (MSDI). The PADI 
estimates were derived by multiplying the anticipated average use level of a flavouring substance 
in each of 33 food categories by the average amount of food consumed daily from that food 
category, and summing the intake over all 33 food categories (Munro & Danielewska-Nikiel, 2006). 
Reportedly, and as noted below, PADI often provides over-estimates of potential exposure. The 
MSDI, or daily per capita intake ("eaters only"), is determined from the disappearance of flavor 
ingredients from the marketplace; that is, the annual total volume of a substance reported to be 
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sold by the industry for use as a flavor ingredient in food and beverages. It is considered a 
conservative estimate because it incorporates the assumption that only 10% of the US population 
(i.e., the "eaters only") consumes the entire annual volume reported by the industry. An added 
margin of safety is provided by the assumption that only 60% of the actual US volume in use was 
reported in the annual industry survey (Adams et al., 1996). 

FEMA used PADI method, which is approved by the FEMA expert panel, to estimate the total 
intake of PureCircle GSG as a FMP in a wide range of food and beverage categories. PADI 
incorporates the assumption that all foods within a category (e.g., baked goods) are flavored with 
PureCircle GSG. This assumption of use of a flavor in all foods in a category, however, does not 
apply to most flavor ingredients, which are used in only a few items within a category. For 
instance, methyl anthranilate is used to impart grape flavor in jelly donuts and pastries, which 
account for only a small fraction of the baked goods consumed daily (e.g., bread, bagels, 
chocolate cake, etc.). Therefore, PADI often estimates a gross exaggeration of the potential 
exposure to individual flavor ingredient (Adams et al., 1996; Smith et al., 2001). 

A controlled study was conducted to compare the PADI and the daily per capita intake ("eaters 
only") estimates from the actual intakes of flavor ingredients consumed by 12,000 volunteers over 
a 14-day eating period (Oser and Hall, 1977). The mean intakes from total observations (MITO) 
for 12 flavor ingredients in food were determined based on the consumption patterns of these 
volunteers. The study showed that the PADI estimates were in the range from 10 to 100,000 times 
greater than the respective MITO estimates, whereas the per capita intake was 0.2 to 30 times the 
respective MITO. 

Table 9 outlines the mean consumption levels (mg/person/day) of each food category by the US 
consumer and the anticipated usual and maximum use levels of PureCircle GSG in those 
categories. The mean consumption and PADI for each category were supplied or estimated by 
FEMA. Note that the top three categories that contribute significantly (56.5 mg/person/day) to the 
total PADI (115 mg/p/d) are baked goods, instant tea and coffee, and processed fruits. PureCircle 
has been marketing this product over the last 4 years; there is no significant use of PureCircle 
GSG in these categories in any market worldwide. PureCircle GSG is used with caloric and non-
caloric sweeteners to impart flavor modification mainly in reduced-sugar beverage and dairy 
products, and at a very limited amount in other food categories. 

The steviol equivalent has been estimated considering the molecular weight, and the 
concentration of glucosylated steviol glycosides and steviol glycosides present in a typical 
PureCircle GSG batch (as detailed in Appendix C). The steviol equivalent is approximately 0.20. 
Even if every product in each category in Table 9 used PureCircle GSG, which is highly 
improbable, the daily intake is 23 mg/person/day steviol equivalent, or 0.33 mg/kg bw/d (steviol 
equivalent) for a 70 kg person. Since Oser and Hall (1977) reported that PADI estimates can be at 
least 10 times higher than actual consumption, the steviol equivalent consumption from GSG as a 
flavoring agent can be as low as 0.04 mg/kg bw/d. 
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1. Estimated Consumption of PureCircle GSG Product along with Stevia 
Sweeteners in the Proposed Food Uses 

The PureCircle GSG product can be used alone to modify flavor and sweetness profiles in food 
applications as discussed in Section IV. A and B. The GSG product is also used with other caloric 
and non-caloric sweeteners in food and beverage products. When PureCircle GSG is used with 
other stevia sweeteners in food applications, an analysis is performed to show that overall steviol 
contribution from the stevia-based sweetener and flavor (GSG) remains significantly below the 
JECFA ADI for steviol glycosides, which is 4 mg/kg bw/d steviol equivalent. 

For the consumption analysis, three PureCircle stevia leaf extracts (sweeteners) were selected; 
they are SG95 (GRN 323), Reb D (GRN 456), and Reb X or Reb M (GRN 473) Preparation ((U.S. 
FDA 2010a, 2013a, 2013b). All three sweeteners have total steviol glycosides (TSG) greater than 
95%. SG95 is a stevia leaf extract product containing 50-60% rebaudioside A with 8 other steviol 
glycosides (rebaudiosides B, C, D, F, stevioside, dulcoside A, rubusoside, and steviolbioside) 
totaling 95% TSG. Reb D is a stevia leaf extract containing around 95% rebaudioside D. Reb X 
contains mainly rebaudioside M and some Reb D. Table 9 lists the consumption of different stevia 
sweeteners as steviol equivalents for different population group, and their average and high 
consumers. 

Table 9. Estimated Consumption of Stevia Leaf Extract Sweeteners Using 
Renwick’s (2008) Methodology of Intense Sweetener Intake Assessment Based on 

Post-Market Surveillance Intake Data for Currently Used Sweeteners (US FDA 
2010a, 2013a,b) 

Population 
Group 

Intakes of Intense 
Sweetenersa (expressed 
as sucrose equivalents) 

(mg/kg bw/day) 

Consumption Estimates 
for SG95 as steviol 
equivalents1 (mg/kg 

bw/day) 

Consumption Estimates 
for Reb D as steviol 
equivalents2 (mg/kg 

bw/day) 

Consumption Estimates for 
Reb X as steviol 

equivalents3 (mg/kg bw/day) 

Average 
Consumer 

High 
Consumer 

Average 
Consumer 

High 
Consumer 

Average 
Consumer 

High 
Consumer 

Average 
Consumer 

High 
Consumer 

Non-diabetic 
Adults 255 675 0.38 1.00 0.27 0.70 0.31 0.83 

Diabetic Adults 280 897 0.41 1.33 0.29 0.94 0.35 1.11 

Non-diabetic 
Children 425 990 0.63 1.47 0.44 1.03 0.52 1.22 

Diabetic 
Children 672 908 1.00 1.35 0.70 0.94 0.83 1.12 

a Renwick and Tarka (2008) 
1 SG95 consumption was calculated with relative sweetness of 230x sweeter than sugar and steviol equivalent of 0.341 
2 Reb D consumption was calculated with relative sweetness of 270x sweeter than sugar and steviol equivalent of 0.282 
3 Reb X consumption was calculated with relative sweetness of 200x sweeter than sugar and steviol equivalent of 0.247 

As seen in Table 9, the maximum consumption of 1.47 mg/kg bw/d was found for high consumer 
group of non-diabetic children, when the SG95 was used as the chosen sweetener. The lowest 
consumption was 0.31 mg/kg bw/d for the average consumer group of non-diabetic adults when 
the selected stevia sweetener is Reb X. When GSG is used as a flavor with any of these 
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sweeteners in food and beverage applications, GSG will contribute an additional 0.33 mg/kg bw/d 
(highly exaggerated) of steviol equivalents or 0.04 mg/kg bw/d (more reasonable) of steviol 
equivalents. Either way, the maximum total steviol consumption for the combined use of stevia 
sweeteners and GSG as a flavor for any consumer groups may not be higher than 1.80 mg/kg 
bw/d (1.47+0.33), which is significantly below the JECFA ADI for steviol glycosides, which is 4 
mg/kg bw/d steviol equivalent. 

Considering the potential gross exaggeration of the exposure estimates by PADI and the use of 
GSG in selective applications of food categories, the steviol contribution from PureCircle GSG will 
be minimal when GSG is used as a flavor in reduced sugar or no sugar added food products 
made with stevia sweetener or any other caloric or non-caloric sweeteners. 

VI. INFORMATION TO ESTABLISH THE SAFETY OF GLUCOSYLATED 
STEVIOL GLYCOSIDES 

A. Background 

Over the last few decades, the safety of steviol glycosides has been considered by several 
scientific bodies and regulatory agencies, including FDA, JECFA, the European Commission’s 
Scientific Committee on Food (SCF), EFSA, FSANZ, and Health Canada. Interest in the use of 
steviol glycosides as sweeteners has encouraged extensive testing of the compounds, and, as 
such, a large safety database exists. This database includes a thorough examination of the 
comparative metabolism and pharmacokinetics of steviol glycosides in experimental animals and 
humans, which extends the overall safety comprehension of the class of similar compounds, acute 
toxicity studies, short- and long-term toxicity and carcinogenicity studies, reproductive and 
developmental toxicology studies, in vitro and in vivo mutagenicity/genotoxicity studies, and 
human studies. GRN 473 (U.S. FDA 2013b), submitted by PureCircle, outlines the safety studies 
with steviol glycosides in detail. 

The scientific literature focusing on safety considerations has been reviewed and updated as of 
September 16, 2015. 

B. Safety Data on Glucosylated Steviol Glycosides 

GSG (Glucosylated Steviol Glycosides) consists of higher glycosides of steviol that are formed by 
adding glucose residues to the steviol glycosides that have been extracted from leaves of the 
Stevia rebaudiana (Bertoni) plant. The CGTase enzyme transfers glucose units from starch to the 
high purity steviol glycosides starting material. PureCircle GSG contains at least 75% glucosylated 
steviol glycosides with less than 10% residual steviol glycosides (mainly Reb A, stevioside and 
Reb C), along with less than 20% maltodextrin. 

The primary documentation for GSG safety consists of a combination of several studies on α-
glucosylated steviol glycosides and a great deal of evidence supporting the safety of the steviol 
glycosides starting material in the GSG production process. 
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In vitro and ex vivo studies have confirmed that steviol glycosides are not hydrolysed by digestive 
enzymes of the upper gastrointestinal tract and are not absorbed through the upper portion of the 
gastrointestinal tract (Hutapea et al., 1997; Geuns et al., 2003, 2007; Koyama et al., 2003a). 
Therefore, steviol glycosides enter the colon intact, where they are subject to microbial 
degradation by members of the Bacteroidaceae family, resulting in the release of the aglycone 
steviol (Renwick and Tarka, 2008). Steviol is absorbed but is rapidly converted to glucuronides 
which are subsequently excreted in the urine or eliminated by the enterohepatic circulation. 
Several in vitro studies mimicking the anaerobic conditions of the colon have confirmed the ability 
of the gut microbiota from mice, rats, hamsters, and humans to hydrolyze steviol glycosides 
completely to steviol (Wingard et al., 1980; Hutapea et al., 1997; Gardana et al., 2003; Koyama et 
al., 2003b; Nikiforov et al., 2013; Purkayastha et al., 2014, 2015). 

Specifically, Koyama et al., (2003b) investigated the degradation of a stevia mixture containing 
rebaudioside A, stevioside, rebaudioside C, and dulcoside A (purities not reported) in the 
presence of human fecal homogenates under anaerobic conditions. Similar to studies conducted 
with individual steviol glycosides (e.g., stevioside or rebaudioside A), the stevia mixture was 
degraded completely to steviol within 24 hours of incubation. More recently, another related steviol 
glycoside, rebaudioside D, was observed to be hydrolyzed to stevioside and steviol upon 
incubation with rat caecal contents over a period of 90 minutes, which was comparable to that 
observed with rebaudioside A (Nikiforov et al., 2013). In addition, Prakash Chaturvedula and 
Prakash (2013) observed that incubation of rebaudioside E with crude pectinase (from Aspergillus 
niger) resulted in the generation of steviol; pectinolytic bacteria are known to reside in the human 
intestine (Jensen and Canale-Parola, 1985), further establishing the intestinal metabolism of 
steviol glycosides. 

More recently, a series of in vitro metabolism studies have been conducted with individual steviol 
glycosides containing the differing sugar moieties, glucose, rhamnose, and xylose, including 
rebaudioside A, B, D, E, M, and steviolbioside (Purkayastha et al., 2014, 2015), rebaudioside C 
(U. S. FDA, 2014), rebaudioside F and Dulcoside A (Purkayastha et al, 2015a). The separate 
studies used pooled human fecal homogenate samples from 12 healthy volunteers (6/sex) for 
rebaudiosides A, B, C, D, F, M, steviolbioside, and dulcoside A. Because all steviol glycosides 
with different degrees of glycosylation are shown to have the same metabolic fate, it is reasonable 
to expect that glucosylated steviol glycosides (GSG) with increased numbers of glucose units 
attached by α-covalent bond are similarly not absorbed in the GI tract, but, instead, are also 
converted to steviol by the normal flora of the lower GI tract. 

The safety of α-glucosylated steviol glycosides is supported by both published and unpublished 
studies on α-glucosylated steviol glycosides and non-enzymatically modified steviol glycosides. 
Steviol glycosides are not readily absorbed from the upper small intestine as shown in studies by 
Koyama et al., (2003a) and Gardana et al., (2003). 

A number of toxicological studies on a variety of stevia extracts and preparations of steviol 
glycosides with stevioside and/or Reb A as predominant components have been evaluated by the 
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JECFA over the course of many years. Recently, several new in vitro investigations have been 
conducted to assess the hydrolysis of several minor steviol glycosides. The results of these 
studies provide confirmation that, in the presence of colonic microflora, all steviol glycosides are 
hydrolyzed to steviol much like rebaudioside A and stevioside (Purkayastha et al., 2015a; 
Purkayastha et al. 2015; Purkayastha et al., 2014 Nikiforov et al., 2013; Chaturvedula and 
Prakash, 2013). 

Koyama et al., (2003b) published an in vitro study in which α-glucosylated steviol glycosides were 
degraded by fecal homogenates under anaerobic conditions to steviol glycosides and 
subsequently hydrolyzed to the aglycon steviol, demonstrating that the metabolic fate of α-
glucosylated steviol glycosides follows that of steviol glycosides. Due to the similarities in 
metabolic fate, the safety of α-glucosylated steviol glycosides can be established based on studies 
conducted with non-glucosylated steviol glycosides. Furthermore, as individual steviol glycosides 
show similar pharmacokinetics in the rat and humans, the results of toxicology studies on 
individual steviol glycosides are applicable to the safety of steviol glycosides in general. 

Studies performed on a GSG product in GRN 337 (US FDA, 2010) provides further support for the 
safety of enzyme modified steviol glycosides by virtue of the findings from the fecal metabolism 
evaluation that was performed. 

Toxicology studies (Hutapea et al., 1997; Geuns et al., 2007) report that human digestive 
enzymes are not capable of hydrolyzing β-glycosidic bonds, and, thus, steviol glycosides are not 
digested in the upper gastrointestinal tract. It is believed that the α-glucopyranosyl moiety of α-
glucosylated steviol glycosides may be hydrolyzed by digestive enzymes to the non-modified 
steviol glycosides form due to the presence of an α-(1—>4) glycosidic bond. Therefore, the 
resulting non-modified steviol glycoside would follow the same metabolic pathway as other steviol 
glycosides, whereas the cleaved glucose moiety would be absorbed in the intestine and would 
follow normal carbohydrate metabolism pathways. However, the amount of glucose released 
during hydrolysis in the upper gastrointestinal tract is negligible (0.2 or 0.7 kcal/day for children 
and adults, respectively). 

In a review publication, Shibasato (1995) reported that the acute oral LD50 of GSG (enzymatically 
treated stevia) in mice is greater than 60 g/kg bw. A chronic study of 22-24 months in rats was 
described as negative at 550 mg/kg bw. In addition, Shibasato reported that enzymatically treated 
stevia is not mutagenic in a bacterial assay, while reporting that enzyme treated stevia is 
converted to steviol glycosides by treatment with amylase. 

Specific unpublished α-glucosylated steviol glycosides data were presented in GRN 375 (US FDA, 
2011) on a 13-week dietary study in rats receiving 1.25, 2.5, or 5.0% α-glucosylated steviol 
glycosides (0, 253, 519, or 1,059 mg steviol equivalents/kg bw/day for males and 0, 289, 601, or 
1,153 mg steviol equivalents/kg bw/day for females, respectively) (Hooks et al., 1988). The 
authors concluded that, under the conditions of the study, the NOAEL of dietary exposure to α-
glucosylated steviol glycosides for 13 weeks was 1,059 and 1,153 mg/kg bw/day for males and 
females, respectively. This finding was consistent with the results of the subchronic toxicity studies 
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conducted with steviol glycosides. GRN 375 (FDA, 2011) also reports a lack of genotoxic activity 
in both in vitro and in vivo studies performed by Toyo Sugar. 

Studies conducted in both rats and humans show that GSG starting materials of steviol glycosides 
are metabolized by microflora in the colon to steviol by successive removal of glucose moieties. 
Steviol is absorbed from the colon, subjected to glucuronidation in the liver, and excreted via bile 
primarily in the feces of rats as steviol glucuronide or in the urine of humans. The differences in 
the routes of elimination are due to the lower molecular weight threshold for biliary excretion in 
rats (325 Da) compared to humans (500 to 600 Da). Although the primary routes of elimination of 
steviol glucuronide differ between rats and humans, the metabolism of modified and non-modified 
steviol glycosides and pharmacokinetics are quite similar, which confirms that the rat is an 
acceptable model for risk assessment in humans (Roberts and Renwick, 2008; Wheeler et al., 
2008). 

GRN 337 (U.S. FDA, 2010) repeated the Koyama et al., (2003b) studies on an α-glucosylated 
steviol glycosides product revealing a comparable metabolic fate with no toxicity. Additionally, 
GRN 375 (U.S. FDA, 2011) conducted toxicology studies on a similar product, also finding no 
toxicity. Also, GRN 448 (U.S. FDA 2012) and GRN 452 (U.S. FDA 2013) proposed that GSG has 
the same metabolic degradation in the large intestine, where glucose units are presumably 
hydrolyzed and consumed by bacteria, and steviol is excreted through urine as steviol-
glucuronide in humans. Given these similarities, the results of toxicology studies on stevioside or 
rebaudioside A can be used to support the safety assessment of glucosylated steviol glycosides in 
PureCircle GSG. 

Most recently, Urban et al., (2015) reviewed the potential allergenicity of steviol glycosides. The 
authors noted that: “hypersensitivity reactions to stevia in any form are rare,” and concluded that 
current data do not support claims that steviol glycosides are allergenic. In addition, the authors 
stated that there is “little substantiated scientific evidence” to warrant consumer warning labels for 
highly purified stevia extracts. 

C. Safety of Enzyme Residues in Glucoslyated Steviol Glycosides 

The primary enzyme used in the manufacturing process for PureCircle GSG is CGTase (EC 
2.4.1.19; CAS No. 9030-09-5) derived from G. stearothermophilus, which is a QPS microorganism 
(EFSA, 2013). CGTase performs the glucosylation reaction needed to add glucose moieties to 
steviol glycosides to form GSG. CGTase is inactivated during the production of GSG (Figure 3). 
Also, CGTase complies with the JECFA and FCC recommended specifications for food grade 
enzymes. 

•		 G. stearothermophilus has a long history of safe use in the production of enzymes used in 
the commercial food industry including alpha-amylase (US FDA, 2012a; Health Canada, 
2014), 14-α glucan branching enzyme (US FDA, 2012a), and CGTase (US FDA, 2000, 2001, 
2004). 

•		 CGTase has been evaluated by JECFA and the U.S. FDA for the safe use of the enzyme in 
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the production of α-cyclodextrin, β-cyclodextrin, and γ-cyclodextrin. Both organizations 
concluded that there were no safety concerns for these enzymatically-derived substances 
(JECFA, 1993, 1995, 1999; US FDA, 2000, 2001, 2004). JECFA also reviewed the use of 
CGTase in the production of cyclotetraglucose and cyclotetraglucose syrup produced by G. 
stearothermopolis and concluded that there were no safety concerns (JECFA, 2008a). 

•		 In a related review by another regulatory authority, The Food Safety Commission of Japan 
conducted a safety assessment of CGTase produced by a genetically modified strain of 
Bacillus subtilis and concluded that there were “no safety concerns relevant to human health” 
(Japan, 2014). 

•	 The U.S. FDA has issued “no objections” agency response letters to GRAS notifications for 
CGTase enzyme-modified steviol glycosides preparations regarding the safety of the use of 
CGTase in the production of steviol glycoside preparations (US FDA, 2010, 2011, 2012, 
2013). 

The alpha-amylase is used for hydrolysis of tapioca starch and widely used in the starch industry. 

D. Summary of Safety Considerations 

Steviol glycosides pass undigested through the upper portion of the gastrointestinal tract prior to 
entering the colon intact where they are subject to microbial degradation by members of the 
Bacteroidaceae family. This results in the release of the aglycone steviol. 

All steviol glycosides, including rebaudioside A, stevioside, and PureCircle GSG are hydrolyzed to 
steviol prior to absorption. Studies comparing the metabolic fate of rebaudioside A and stevioside 
demonstrate that both glycosides undergo similar pharmacokinetics in the rat; they are both 
metabolized in the gut to steviol prior to absorption followed by glucuronidation in the liver and 
excretion in the feces via the bile. In both rats and humans, steviol was shown to be metabolized 
to steviol glucuronide following absorption. Overall, the data demonstrate that rebaudioside A and 
stevioside exhibit similar metabolic and pharmacokinetic fates in the rat. With the exception of 
having different numbers and types of sugar moieties, steviol glycosides share the same structural 
backbone, steviol. As such, all steviol glycosides, including PureCircle GSG, are expected to 
follow the same metabolic pathway as demonstrated for rebaudioside A and stevioside. Therefore, 
the results of toxicology studies on either stevioside or rebaudioside A are applicable to the safety 
of all steviol glycosides. 

E. Summary of Safety Opinions by Scientific and Regulatory Authorities With 
Common Knowledge Considerations 

Stevia-derived sweeteners are permitted as food additives in South America and in several 
countries in Asia, including China, Japan, and Korea. In recent years, these sweeteners have 
received food usage approvals in Mexico, Australia, New Zealand, Switzerland, France, Peru, 
Uruguay, Colombia, Senegal, Russia, Malaysia, Turkey, Taiwan, Thailand, Israel, Canada, and 
Hong Kong (EFSA, 2010, Watson, 2010, HealthCanada, 2012a,b). In the US, steviol glycosides 
have been used as a dietary supplement since 1995 (Geuns, 2003). 

PureCircle Limited Page 28 of 45 
Glucosylated Steviol Glycosides 



       
               

        
          

Table 10. FDA's GRAS Notice Inventory on Rebaudioside and Steviol Glycosides 
Preparationsa 

  
   

      

      
 

   
 

  
 

 

      

      
 

    
 

  
 

 

 
  

   
    

 
 

  

   
  

 
  

 
 

 
  

    
 

 
 

 

   
 

  
 

 
 

 

      
 

   
 

 
 

 

    
 
 

 

    
 
 

 

  
    

  
 

 

    
 

 
 

  
   

 
 

 

 
   

 
 

 

     
  

Based on available information from FDA’s GRAS Notice Inventory website (U.S. FDA, 2015) as 
of September 29, 2015, the agency has issued 37 “no questions” letters on GRAS notices on 
rebaudioside A, rebaudioside D, rebaudioside M, or steviol glycosides, including those undergoing 
enzyme treatment. A summary of these filings is presented in Table 10. 

Company FDA GRAS 
Identifier Material Identity Intended Food Uses 

1. Merisant GRN 252 High-Purity Reb A >95% Variety of food categories & table top sweetener 

2. Cargill Inc. GRN 253 High-Purity Reb A >97% General-purpose sweetener, excluding meat & 
poultry products 

3. McNeil Nutritionals LLC GRN 275 
Purified Steviol Glycosides 

– Reb A Principal 
Component 

Table top sweetener 

4. Blue California GRN 278 High-Purity Reb A >97% General-purpose & table top sweetener 

5. Sweet Green Fields LLC GRN 282 High-Purity Reb A >97% General-purpose sweetener, excluding meat & 
poultry products 

6. Wisdom Natural Brands GRN 287 
Purified Steviol Glycosides 

>95% - Reb A and 
Stevioside Principal 

Component 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas 

7. Sunwin USA LLC & WILD 
Flavors GRN 303 High-Purity Reb A >95%/ 

>98% 
General-purpose sweetener, excluding meat, 

poultry products & infant formulas 

8. Sunwin USA LLC & WILD 
Flavors GRN 304 

Purified Steviol Glycosides 
>95% - Reb A and 
Stevioside Principal 

Component 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas 

9. Pyure Brands, LLC GRN 318 High-Purity Reb A 95%/ 
98% 

General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

10. PureCircle USA Inc GRN 323 
Purified Steviol Glycosides 

– Reb A Principal 
Component 

General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

11. GLG Life Tech Ltdc GRN 329 High-Purity Reb A >97% General-purpose sweetener, excluding meat & 
poultry products 

12. NOW Foods GRN 337 
Enzyme Modified Steviol 
Glycosides Preparation 

(EMSGP) 

General-purpose sweetener in foods, excluding 
meat & poultry products, at levels determined by 

good manufacturing practices 

13. GLG Life Tech Ltdc GRN 348 High-Purity Stevioside 
>95% 

General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

14. GLG Life Tech Ltdc GRN 349 High-Purity Steviol 
Glycosides >97% 

General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

15. Guilin Layn Natural 
Ingredients, Corp. GRN 354 High-Purity Reb A >97% 

General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

16. BrazTek International Inc. GRN 365 Purified Reb A 
General-purpose sweetener, excluding meat & 

poultry products 

17. Sinochem Qingdao Co. 
Ltd. GRN 367 High-Purity Steviol 

Glycosides >95% 
General-purpose & table top sweetener, 
excluding meat, poultry products & infant 

formulas 

18. Shanghai Freemen 
Americas LLC GRN 369 Purified Reb A 

General-purpose sweetener, excluding meat & 
poultry products 
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19. Toyo Sugar Refining Co., 
Ltd. & Nippon Paper 
Chemicals Co., Ltd. 

GRN 375 Enzyme Modified Steviol 
Glycosides 

General-purpose sweetener in foods, excluding 
meat and poultry products, at levels determined 

by good manufacturing practices 

20. GLG Life Tech Ltdb GRN 380 Purified Reb A General purpose & table top sweetener, 
excluding meat & poultry products 

21. Chengdu Wagott 
Pharmaceutical GRN 388 Purified Reb A General purpose & table top sweetener, 

excluding meat & poultry products 

22. Chengdu Wagott 
Pharmaceutical GRN 389 

Steviol Glycosides with 
Stevioside as the Principal 

Component 
General purpose & table top sweetener, 

excluding meat & poultry products 

23. Daepyung Co., Ltd. GRN 393 Purified Reb A General purpose & table top sweetener, 
excluding meat & poultry products 

24. Daepyung Co., Ltd. GRN 395 
Steviol Glycosides with 

Reb A and Stevioside as 
the Principal Components 

General purpose & table top sweetener, 
excluding meat & poultry products 

25. MiniStar International, Inc. GRN 418 Purified Reb A General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

26. Daepyung Co., Ltd. GRN 448 Enzyme Modified Steviol 
Glycosides 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

27. Daepyung Co., Ltd. GRN 452 Enzyme Modified Steviol 
Glycosides 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

28. PureCircle USA, Inc. GRN 456 High-Purity Reb D >95% General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

29. Almendra, Ltd. GRN 461 High-Purity Reb A >97% General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

30. Qufu Xiangzhou Stevia 
Products Co., Ltd. GRN 467 High-Purity Reb A >98% General-purpose sweetener, excluding meat, 

poultry products & infant formulas. 

31. PureCircle USA, Inc. GRN 473 
Purified Steviol Glycosides 
– Reb M (Reb X) Principal 

Component 
General-purpose sweetener, excluding meat, 

poultry products & infant formulas. 

32. GLG Life Tech Corp. GRN 493 High purity steviol 
glycosides >95% 

General-purpose sweetener, excluding meat, 
poultry products. 

33. GLG Life Tech Corp. GRN 512 High purity Reb M >95% General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

34. Almendra Limited GRN 516 
Steviol Glycosides with 

Reb A and Stevioside as 
the Principal Components 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

35. GLG Life Tech Corp. GRN 536 
High purity Reb C and 

Steviol glycosides with Reb 
C as the Principal 

Component 

General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

36. GLG Life Tech Corp. GRN 548 High purity Reb D General-purpose sweetener, excluding meat, 
poultry products & infant formulas. 

37. Productora Alysa SpA GRN 555 
Steviol Glycosides with 
Reb A as the Principal 

Component 
General-purpose sweetener, excluding meat, 

poultry products & infant formulas. 
aThis table was derived, in part, from (McQuate, 2011). bThe name of this company is now GLG Life Tech Corporation. 

In addition, the Flavor and Extract Manufacturers Association (FEMA) has included several steviol 
glycoside preparations on their GRAS lists, as shown in Table 11. 
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Table 11. FEMA GRAS Status for Steviol Glycosides Preparations 

Steviol Glycoside Preparation FEMA Number Reference 

Rebaudioside A 4601 (Smith et al., 2009) 
Rebaudioside C; dulcoside B 4720 (Leffingwell, 2011) 
Glucosyl steviol glycosides; 

enzymatically modified stevia 
extract 

4728 (Leffingwell and Leffingwell, 
2014, Marnett et al., 2013) 

Stevioside 4763 (Leffingwell and Leffingwell, 
2014, Marnett et al., 2013) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 

60% 
4771 (Marnett et al., 2013) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 

80% 
4772 (Marnett et al., 2013) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside C 

30% 
4796 (Cohen et al., 2015a, Cohen et 

al., 2015b) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 

22% 
4805 (Cohen et al., 2015a, Cohen et 

al., 2015b) 

Steviol glycoside extract, Stevia 
rebaudiana Rebaudioside C 

22% 
4806 (Cohen et al., 2015a, Cohen et 

al., 2015b) 

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

In early 2009, a number of parties, including the government of Australia and the Calorie Control 
Council, submitted a request to the Codex Committee on Food Additives in which it was proposed 
that the JECFA specifications for steviol glycosides should be modified to allow inclusion of 
rebaudioside D and rebaudioside F as specifically named acceptable glycosides that would be 
considered as part of the minimum 95% steviol glycosides composition (CCFA, 2009). This 
proposed modification was endorsed by the Codex Alimentarius Committee in July 2009; it was on 
the agenda for discussion at the JECFA Meeting in June, 2010 (FAO/WHO, 2009), and JECFA 
subsequently took final action in approving the modified steviol glycosides specifications to include 
rebaudioside D and rebaudioside F (FAO, 2010). 
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In 2008, Switzerland’s Federal Office for Public Health approved the use of stevia as a sweetener 
citing the favorable actions of JECFA (Health, 2008). Subsequently, France published its approval 
for the food uses of rebaudioside A with a purity of 97% (AFSSA, 2009a, AFSSA, 2009b). 

Also in 2008, the Food Standards Australia New Zealand (FSANZ) completed its evaluation of an 
application for use of steviol glycosides in foods. FSANZ recommended that the Australia and 
New Zealand Food Regulation Ministerial Council (Ministerial Council) amend the Australia New 
Zealand Food Standards Code to allow the use of steviol glycosides in food (FSANZ, 2008). In 
December 2010, FSANZ recommended accepting the increased usage levels as requested since 
no public health and safety issues were identified (FSANZ, 2010). Subsequently, FSANZ 
approved an increase in the maximum permitted level (MPL) of steviol glycosides (expressed as 
steviol equivalents) in ice cream, water based beverages, brewed soft drinks, formulated 
beverages, and flavored soy beverages up to 200 mg per kg, and in plain soy beverages up to 
100 mg per kg (FSANZ, 2011). In a recent risk assessment, FSANZ concluded that the use of Reb 
M does not pose any “public health and safety issues.” (FSANZ, 2015b). In addition, FSANZ 
proposed to add Reb M to the list of permitted steviol glycosides (FSANZ, 2015a). 

As of May 2010, the government of Hong Kong amended its food regulations to allow the use of 
steviol glycosides as a permitted sweetener in foods (Safety, 2010). This action followed in the 
aftermath of the detailed safety evaluation and favorable findings as reported by JECFA (JECFA, 
2009). 

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

In light of JECFA’s 2008 findings, and in response to a June 2008 request by the European 
Commission for European Food Safety Authority (EFSA) to deliver a scientific opinion on the 
safety of steviol glycosides as a sweetener for use in the food categories specified in the dossiers 
from three petitioners, EFSA reexamined the safety of steviol glycosides (EFSA, 2010). After 
considering all the data on stability, degradation products, metabolism and toxicology, the EFSA 
Panel established an ADI for steviol glycosides, expressed as steviol equivalents, of 4 mg per bw 
per day, which is similar to JECFA’s determination. In addition, on May 25, 2011, EFSA published 
a determination that the daily dietary intake for use of rebaudioside A as a flavoring substance in a 
variety of foods would be less than the ADI for steviol glycosides (EFSA, 2011). In 2014, EFSA 
evaluated extending the use of steviol glycosides as ingredients in food categories including 
coffee, tea, and herbal and fruit infusions (assessed at 10 mg per L steviol glycosides). Exposure 
estimates were lower than those determined by the Panel in 2011 due to available data, and 
remained below the ADI of 4 mg per kg bw per day, with the exception of toddlers from one 
country at the 95th percentile exposure level of 4.3 mg per kg bw per day (EFSA, 2014). More 
recently, exposure estimates, based on maximum permitted levels (MPLs) and proposed use 
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levels increased to 29 mg per L steviol glycosides, were found to have a “negligible” impact on 
dietary intake for all population groups, with the mean exposure estimate below the ADI of 4 mg 
per kg bw per day, with the exception of toddlers from one country at the 95th percentile exposure 
level of 4.3 mg per kg bw per day. The EFSA panel concluded that “dietary exposure to steviol 
glycosides (E 960) is similar to the exposure estimated in 2014 and therefore does not change the 
outcome of the safety assessment” (EFSA, 2015). 

The international community continued to exhibit much interest in the food uses of steviol 
glycosides, with additional advances reported in early July 2011. The Codex Alimentarius 
Commission has adopted proposed maximum use levels for steviol glycosides in all major food 
and beverage categories, and this action is expected to favorably influence authorizations of 
stevia uses in India, Indonesia, Thailand, and the Philippines (FoodNavigator, 2011). An article 
published online by Food Navigator (2013) states the following: “with approvals now in Vietnam, 
the Philippines, Malaysia, Singapore and Thailand, Indonesia is the only [Southeast Asian nation] 
where stevia hasn’t been given the rubber stamp” (Whitehead, 2013). Furthermore, the 
International Alliance of Dietary/Food Supplement Associations (IADSA) reported that the Codex 
Alimentarius Commission agreed to adopt the use of steviol glycosides for addition to chewable 
food supplements as had been requested by IADSA (NewHope360, 2011). 

The appropriate European regulatory bodies, including the joint FAO/WHO Expert Committee on 
Food Additives (JECFA) and the European Food Safety Authority (EFSA), have now agreed that 
steviol glycosides are safe for all populations to consume and are a suitable sweetening option for 
diabetics. Effective December 2, 2011, the EU approved their use as food additives (EU, 2011). 

On September 10, 2012, the South African Department of Health issued an amendment to 
labeling regulations indicating: “in the case of the sweetener steviol glycosides, it shall be 
described as ‘Steviol Glycosides’ or ‘Steviol Extract.’” On the same date, steviol glycosides were 
added to the List of Permissible Sweeteners (RSADH, 2012b, RSADH, 2012a). 

The Food Safety and Standards Authority of India (FSSAI) convened on September 20, 2012, and 
approved the use of steviol glycosides as a non-nutritive sweetener in a variety of foods. The 
FSSAI specified that: the steviol glycosides must meet the specifications and purity as established 
by JECFA; table top sweetener tablets may contain 7 mg of steviol equivalents per 100 mg 
carrier/filler, as well as established maximum use levels specific to 11 distinct food categories 
including dairy, beverage, and chewing gum applications (FSSAI, 2012). 

On November 30, 2012, Health Canada published its final clearance for use of steviol glycosides 
as a sweetener in foods (HealthCanada, 2012a,b). In March 2014, Health Canada updated the 
List of Permitted Sweeteners (Lists of Permitted Food Additives) to include steviol glycosides in 
applications as a table-top sweetener, and as an ingredient in a variety of foods, beverages, 
baked goods, meal replacement bars, condiments, and confectionary and gums (HealthCanada, 
2014). 

Since December 10, 2012, over thirty registrations have been granted by FDA Philippines to 
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stand-alone steviol glycosides sweeteners or foods containing steviol glycosides as ingredients, 
including: FR-104390, Steviten Light Brand Steviol Glycosides 95% Sweetener Powder; FR-
109427, Del Monte Pineapple Chunks in Extra Light Syrup Reduced Calorie with Steviol 
Glycosides from Stevia; FR-101120, Diebetamil Zero Calorie Sweetener with Stevia (stick pack); 
and FR-102127, Sawayaka Stevia Sweetener (1 g sticks) (Philippines, 2014). 

Steviol glycosides are also listed under INS number 960 in the Food Additives Permitted Under 
the Singapore Food Regulations document prepared by the Agri-Food & Veterinary Authority 
(AVA) of Singapore (AVA, 2014). 

The impressive review and acceptance by the broader international scientific community, with 
access to substantial amounts of published safety information on steviol glycosides in general, 
demonstrates scientific consensus which convincingly fulfills the common knowledge requirement 
for favorable GRAS findings. 

VII.  SUMMARY AND EXPERT PANEL CONCLUSIONS1 

PureCircle has been producing and marketing PureCircle GSG as a flavoring ingredient for 
several years. All PureCircle GSG products will therefore consist of not less than 80% total steviol 
glycosides with not more than 20% dextrin. Steviol glycosides contain around 75% glucosylated 
steviol glycosides and less than 10% steviol glycosides (as residual materials from the starting 
stevia leaf extract starting material), mainly Reb A, stevioside, and Reb C. Steviol glycosides 
(steviol conjugated with glucose, xylose, and/or rhamnose) are natural constituents of the S. 
rebaudiana plant. PureCircle GSG is made from stevia leaf extract containing more than 95% 
steviol glycosides. 

PureCircle GSG is produced using a multi-step process, beginning with the hot-water extraction of 
S. rebaudiana leaves, followed by initial purification and concentration steps to produce an 
intermediate steviol glycoside concentration, and finally by further enzyme treatment of steviol 
glycoside in presence of starch to obtain PureCircle GSG. This production process is consistent 
with the methodologies for the general manufacture of steviol glycosides as described by JECFA, 
and no solvent or processing steps were involved that are not found in the food industry. Thus, the 
production process will not introduce any safety concerns for GSG. 
Physical and chemical specifications, based on those established by JECFA for steviol glycosides, 
were established for the starting stevia leaf extract (>95% purity of steviol glycosides) to make 

1 The detailed educational and professional credentials for the Expert Panel convened by PureCircle are summarized below with 
pertinent information for two of the individuals serving on the Expert Panel is available on the GRAS Associates website at 
www.gras-associates.com.  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. Kapp’s 
Curriculum vitae can be accessed at http://www.biotox.net. All three panelists have extensive technical backgrounds in the 
evaluation of food ingredient safety.  Each individual has previously served on multiple GRAS Expert Panels.  Dr. Kraska served as 
Chair of the Panel. 
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PureCircle GSG. Since the finished ingredient is obtained from a natural source (S. rebaudiana 
leaves) yielding the steviol glycosides “starting material” for the phase 2 manufacturing step that 
meets acceptable food grade specifications for steviol glycosides, the potential presence of 
contaminants---including microbiological contaminants---was limited by establishing rigorous 
microbiological specification parameters. As presented in Section III.C, batch samples of 
PureCircle GSG are routinely tested to verify compliance with the set chemical and microbiological 
parameters. Additionally, since PureCircle GSG is obtained from a plant source that may be 
subjected to various pesticides during cultivation, the final ingredient was subjected to a multi-
residue pesticide screen. Results of the analyses showed the absence of any pesticide residues in 
PureCircle GSG. Although JECFA concluded that steviol glycosides are thermally and 
hydrolytically stable for use in foods and acidic beverages under normal processing and storage 
conditions, PureCircle undertook a series of studies to confirm the stability of PureCircle GSG, 
PureCircle GSG was shown to be stable at pH values above 3.0 and under normal processing and 
storage conditions. 

PureCircle GSG is a flavoring with modifying properties (FMP), which can be used in formulations 
to modify or enhance the flavor profile of a flavoring(s) in the food and beverage applications. 
FMPs may not necessarily have or impart a specific characteristic flavor of their own but can 
modify the flavor profile by altering flavor attributes such as intensifying specific flavor 
characteristics (e.g., perceived fruitiness), reducing specific flavor characteristics, masking of off-
notes or bitterness, or changing the time onset and duration of the perception of specific aspects 
of the flavor profile. The use levels for different food categories have been estimated so that 
PureCircle GSG provides modification of flavor profile with limited contribution of sweetness in 
food categories. 

Based on its intended uses as a flavoring agent, PureCircle GSG will be added to a variety of food 
products, as outlined in Table 9. PADI (possible average daily intake) methodology as used by 
FEMA---that is known to produce highly over-estimated daily intakes---served to estimate the 
exposure of PureCircle GSG in all food categories. Even if every product in each category in Table 
9 used PureCircle GSG, which is highly improbable, the daily intake is 23 mg/person/day or 0.33 
mg/kg bw/d (steviol equivalent) for a 70 kg person. Data from three GRAS notifications (GRN 323, 
456, 473) of stevia sweeteners were used for estimating the steviol consumption for different 
population groups when PureCircle GSG is used with various stevia sweeteners in all major food 
and beverage applications. The maximum steviol consumption was 1.68 mg/kg bw/d. Therefore, 
the steviol contribution of PureCircle GSG in a stevia sweetened product will be marginal and will 
remain significantly below the JECFA ADI for steviol glycosides, which is 4 mg/kg bw/d steviol 
equivalent. 

Overall, when viewed in its entirety, the scientific evidence presented above indicates that 
consumption of PureCircle GSG as a flavoring agent does not present a significant risk to human 
health and is safe for the intended use. The data provided support the conclusion that PureCircle 
GSG would not produce any adverse health effects. The total body of published data and 
information summarized in this report demonstrate that PureCircle GSG meeting appropriate food-
grade specifications has met FDA’s food ingredient safety standard of “reasonable certainty of no 
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harm under the intended conditions of use” and, therefore, is GRAS, based on the scientific 
procedures. 

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

(b) (6) 

Robert  S.  McQuate,  Ph.D.                Robert  W.  Kapp,  Jr.,  Ph.D.,  Fellow  ATS,  ERT  (UK)  
  Member,  Expert  Panel                                                 Member,  Expert  Panel                             
 
 
Date:  October  23,  2015  
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Appendix A Specification Sheets/Certificates of Analysis for the Raw 
Materials and Processing Aids Used in the Production of GSG 

A-1 Calcium Hydroxide 
A-2 Ethanol Certificate of Analysis 
A-3 Activated Carbon Specification and Certificate of Analysis 
A-4 Ion Exchange Resin Certificate of Analysis 
A-5 Adsorption Resin Certificate of Analysis 
A-6 CGTase and α-Amylase Enzymes Certificates of Analysis 
A-7 Starch Certificate of Analysis 
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COA of Food Grade Ca(OH)2 

Document No. QR 8.2.~3-A/0 

Serial No. 284836 Page: 1/5 

Name of Material: CALCIUM HYDROXIDE Sampling quantity: 0.2kg 

Weight: 25kg/ t>ag Sample received date: 7th Nov, 2012 

Sample sender: DaiLi Report date: glh Nov, 2012 

Manufacturer: Quantity of product: 11 MT 

Batch No. 12ll1060001 Manufacture date: ~Nov, 2012 

Item 

No. 
T es t Parameter Specific Test res ult 

Conclusion for 

each item 

I Sensory test 
White, 

powder 

White 

powder 
Pass 

2 Net weight 25 25.02 Pass 

3 Content of Ca(OH)a, % 95.0...100.5 96.1 Pass 

4 Loss of drying, % :51.0 0.07 Pass 

5 Sieving residual (0.045mm), % :50.4 0.01 Pass 

6 Substance can't dissolve in acid, % :SO.! 0.07 Pass 

7 Carbonate Pass test Pass test Pass 

8 Fluoride (as F), mg!kg :550 37 Pass 

9 Magnesium and Alkalis, :52.0 1.9 Pass 

10 Arsenic (As), mg!kg :52 0.7 Pass 

11 Lead (Pb), mglkg :52 0.5 Pass 

12 Heavy metal (as Pb ), mg!kg :510 <10 Pass 

Test standard: Chinese National Standard GB25572- 2010 

Shelf life: from Nov 6m 2012 to Nov 5m 2014 

Test conclusion: ( ..J )Pass ( )Fail 

Action to be taken for failed product: ( ) Reject, ( ) Discard, ( ) Rework , ( ) Concession 

Prepared by: Tian Hong!ma Reviewed by: Zhou Chao 

Note: 

I) Dim the product of each shift as a batch. Each batch of product must be sampling and test 

according Chinese National Standard, only the product past test can release. The sample 

should be taken from 10 bags of each batch of product, and the sampling quantity is 400g (2 

bags, 200glbag). One bag for testing and one bag for retention sample. 

2) Test frequency for item I to 8 is every batch, and for 9 to 12 is once per 10 batches. 

 

 

     
 

A-1 Calcium Hydroxide
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A-2 Ethanol Specification and Certificate of Analysis
 

Guangdongzhongneng Co.,ltd 
STATEMENT 

Our company Guangdongzhongneng Co.,ltd statement 

which mentioned our Ethanol complies with FCC 

specifications. 



     
 

. '*"Pia.~:rflli~ ~ 
Guansdons2hongneng Cc: , Ltd 

certifica--~-. te of an&l > ia 
~~ittlt~8~ . iti~HI~ 
X""'~ of material: ·~thy: A:cohol\Ethenoll 
~tlq;B -ttll~?a k 1J 
Parmi!t~:· . A~•~tonc• criteri Bat'h ,o. 200S1230 

ASI&y ~· \ >!o4 9 >95. 2 

Water ~~· Content,\ <5. 1 - <{.6 
Jftt ( Z.ft ) 
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~1!1:~ itln 
Fuael 011 pas•e• ""t 
Jj, # "fit -&I! 
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$ -
Load, ~'flm - <0 0 ·~ 
liS If t;~ 
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;f-~£1m 
\on·volat!le Resiclae,\ <0. ('03 <0.002 
ii15fi (~]J{Ii>!IUIIJ!: J it~ 
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~-~It it~ 
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Substance Reduc.lnl!_ Per111angane penn tP.H 

EB~ 
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Jan. 0 16:~1 P1 F'RCM FA 21 : X NO. 20:

' *,.. •• .,..~~~~~if] 
Guangd,t)nazhongneng C¢ , Ltd 

.m~~i!r 
certificate of analy is 

~lliJr~~~. tlJtii'i.il --·-
~ame of peteri~l:Ethyl Alcohol (Ethanol) 
:IQ!i:IDiS ~~tilt£ llt~ 
fa.."'fneter Acceptance c~iter:t Batch No.20100110 
tra 
.~ssay,% >94.9 >95. 3 
'ftikt 
Water Con~enL,~ <5.1 <i. 7 
!l!l~ ( Z.Jf) 
A.cldity{as acetic ecid) , '!6 ·<0. 003 

' - <0. 002 

Alkal-~ lnity(as ~~3)~ppm <3 
I t,ltDa!i - <2 

it~ 
Fuse} Oi: passes test 

~.~~- ~~ 
Ketones, Isopropyl Alcohol passes t est 
ta ~~ 
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·:[ 

! 
~~.~ 
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.. , 

' 
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,. ~ 

(b) (6) (b) (6) ,•, 
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Alkalinity(.tJ~ -~ Nll3), PJllll ~3 .. <2 
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::f*':!tll 
Non-vol~tile ~esidue,l < 0. 003 <0. 002 

D]'jfff:£(-ti;JJ<<PI6~1J:) -lt.l3-
Solubility ~') wa ter P3S$eS ~~st 

~·~~ -'of.!! 
Substance Darl·eroed by H2S04 passes tvst 
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Substance 
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<{( 
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Toluene, ,> ..}. ~~i ppb - <10 
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-

~
'· 

r: •c
..... 
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Guanidongshongneng Co.,Ltd 
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•m•s Raw Material Spocific . 
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I 
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Parmeter Acceptance o~it~r1a Test Method 
'ft'a 
Assay,,. >94.9 FCCV 
1~:1 
Jater Content,l <5. I Karl ~1scher lltratiol -
H CZ:.At> 
Acicii ty (as acetic; add), 91 <0. 003 FCCY 

•tt 
A! leal ir. t) (N ~3), V;:a <3 FCCV 
?illS~ 
Fusel Oll ~.~est FCCV 
IJ!, Jlo~D 

Ketones, Is~o~: A!coho: paue. test r:xv 
~ 

Lead,Jlllll <0.5 FCCY 

lflD 
Methanol passes te$ t FCCV 

;ffUttJ 
\o"'volatile R~s1~e.~ <:0. 003 FU:Y 

DJ i'ltt ( lfi'K ~j(Jt'-tt) 
Solubil~ty in water JiEISSes ·test F'CC'I 
f(ft31<ti 
Su~st~~c' Darkened b> H2S01 passes ten FCCV 

~tUtit•ll 
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k'... 
Prepared by: ReviewtJ ~-:v 
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ml!ftt ~&. ~Yr . ~Erl.JG~. 

~t£-~~:J'Ill!f·OUt *# Jf;t ~. 

m~•M•~~~.~~a~•~ls*~~*•~•m.•~~~§~. 
~~~~M#~~~~~~-1!i- 6D*~·~~ ~~~*·&~~. 

CAUTION 

This report is invalid unless it is signed by the concerned inspector , verifier or 

approver respectively and with a special stamp for inspection. 

This report is invalid if it is altered, deficient or duplicated. 

The committed testing report is responsible for the samples only. 

In case of any disagreement 1 applicant shall make a request for explanation or retest 

to our institute within 15 days after the report' issue date 1 otherwise no requests wi II 

be accepted. 

~1!LJ1!!.J.II:: '*~iJfiiifi~~IK~x'M¥1fa~ 
~)0t!!.:til::No.8 SOUTH RUIYUN ROAD , MAZHANG ZHANJIANG GUANGDONG CHINA. 

Jll~i!f{tlij r;(Z!P): 524096 fl! i~(TEL.) :07 59- 35826 78 1@. -ft(FAX):0759- 3582670 
fiilfl@. m(Complaint TEL.):0759-3582661 1@. 7-fi~~(Email) :qm_zjb@2lcn.net 
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'*~ttt:rim~:!iit:!i~1f~iro~J9T 
Zhanjiang Institute o f Supervision & 

Test !.R. Qu~~ty 
1

& 
1l 
M~re ,Guangdong 

@ ~ 1=t jE ~o.: HWT00301-15 
~ 2 Jrm 2 Jr 

INSPECTION REPOR va~es of 

N2 :1\ft ~ Jjij El 
ij; 1ft ~ )j( 

t.Hil -fJLt& ~.iill t& 
f.J.~ tfi~ ~tjii !J'.Ij 

~ 

JE 

I 5Uil x e.:ili IIJJ ff~ ~m 

2 

3 

-'=\IJ;i< 

OIJ;t 

~ 'Q_ Z:. f:I'(IEI ff II'~ W £ ¥f.$/: IJ;I< :;JC ,jf iJ;I< 
l;ilifJ.)iJ'< ~lJ:.,fiit tQ~'IliE lilt ai 

-1X· iiii t& 

'I\\'· lit& 

~m 

~:/I} 

4 {3/jt ~ ,;;; l 0 ,;;; lo ~ 10 < 10 ~#} 

5 z:.mcf<l>:tHHlr) % ;;, 96.0 ;;,95 .5 ;;,9 5.0 95.3 15- tfrt 
6 c ..,. waWm!J~ <:0 5 <:; 10 ~60 < 10 ftltr 

7 ¥t1tA1 f8J min ;;,40 ;;,30 ;:_, 20 40 ~:/I} 

8 Ai W Z:. !iHn mg/L ,; I "' 3 ~JO 5 -15--1"6 

9 ® w z:, ll!li.t ) mg/L ~7 ,;; 1o ~20 16 -15- .f"a. 

10 lli~ ( ~ Z:. !li1 L, OOi it ) m g/L ,;; lo ,;; I 8 ~25 17 -;5- j~ 

I I ::f~t;l:~ mg/L ,;; lo ,;;20 ~25 3 -;5- j~ 

12 lfliW mg/L ,;;2 ,;;so ,;;; 150 I 1 -15- 1-tr 

13 

14 

15 

iEP'il-1¥ mg/L 

¥r-T n¥ +¥f. Dt 11¥ mg/L 

11i:~m! W Pb it) rng!L 

,;;; 2 

,;;; ] 
,;;;35 

~2 

"" 1 

,;; 100 

~30 

23 

-*t&l±l (~ti:l [l& 2.0 ) 

< 1 

** 
** -£- j'it 

16 DEHP mg/L - 51C:f\ftl±l (.j;~ :±l [l& 0.05) -
17 DBP mg/L - -*~:±l <~:±lF>Iil 0.05) -
18 DMP mg/ L - *~ttl ( :1\ft l±l lll:t 0.05 ) -
19 DEP mg/L - *~lil <+~ :±l F>Ft 0 05) -
20 DIBP mg/ L - *~~ l±l (~ tl:lF>~ 0.05 ) -
2 1 DMEP mg/L - -*~ l±l (;jg :±:F>~ 005 ) -
22 BMPP mg/ L - -*~ :-1', < ~l±l F>~ 0.05 ) -
23 DEEP mg/ L - *~ :-1'. <t:l:tl:J F>Ft 005) -
24 

25 

DPP 
OHXP 

mg/L 

mg/L 

-
-

*~ :±', Ct).:t: F>~ 005 ) 

*f~ tl:l < .fPl tl:l F>R o.os > 
-
-

26 BBP mg/L - -*:1\ft :±', (~ l±l F>Ft 0.05 ) -
27 DBEP mg/L - *~ :±', <~l±l F>~ 0.05 ) -
28 DCHP mg/L - *~ :±l ( ~ l±l lil:t 0.05) -
29 DNOP mg/L - * t.& :±', . ( :1\ft l±lllN 0.05 ) -
30 DNP mg/L - * f'(.). l±l ("'~l±l ll& 0 .05 ) -
3 I ~~~;:;i:- lfll.W- :li<lli~ mg/L - <1~ :±', [!& 0.05 ) *~ lil -

P 
G 

(b) (6) (b) (6)Ei'ft : .:Et&: 
Ver ified By Test ed By 
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MiT :t± . lfr f~ , -ltt ! );., ' iO 
iii*& .• 1, ~X 

·. t(; . tQ ~~--fJt~ . ft#t 
~~ ttt ~ n fi. t~. ~w.~&~Hfl ~5- • ~~ rAJ · 1Utt ffi . .lfti(Jt..-1~-f-~ 

ti* 
0 

lli ~M~~~£. -~ I d~~~- ~ Ji tJJ :f: " 

CAUTIO 

T i Jep1Jr1 Ls in..,~ Lirl D~t!sS l L Is ~~r,nt:d 'hy LIL CODiccr ~d in.'lpL:cror, ,·erifier rH 

appiOli'Cr ~li !JL! Cli'!JtL· I y on.d wjth a l!.p~CI:J -smmp fnr i nl!.!Ji.: IJOOl 

Th i,.; n:pon i inl'!"'l id i I 2£ 1 altered , rldic i!!'n£ CJr d11plir;nled. 

1be c~mmi tterl Lt!l!.llil! re~rt i,; r.ellf)oo~lble ~r~r 1he o;aorplc CJnl ,·, 

<•• nf !'I~ di~ntree!n4!nl . appJi('IOC ~ al l make- il rcquc,;l far cxp :uu.li"'Jl nr relt!sL 

to our uuli lUll.: ith.i 15 d:l)'.-. afLtr tllc rr;pnrl is we da1c , OillterW1s~ no r.rq r: 1.; w~ll 

be ar rp1C:d. 

' : IIJ~ ti i iT.ilr £i ait9~ 
· " ' 3 SA MJ .-1 JWlYU lH1AIJ . MAll iA: U .l.ll.ri. m,~G CUA J['Jf 0 CH& • 

f§(ZlP)· ~:l41J1ltJ ~ ~~TBL. ) 1~1~CJ-:l5~2(1i'8 !l!,( AX) : I i' 5Q-J.!1~2t..i'O 

r.Hirt! it.(CompLJ. i nt TEL, •:Iii' W- 35fJ:!tJf-d tk f· 413mail) :Q :1 jb 2 Len. 11 ·• 
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t.1111nt:~ -2003 it iUiU11 
~ T:! l 91J -~IIIH Jl'111\tp .t:~~ - qr 

Jld't'J'I'!nce (l,}..:wlt~n 
(ur lheTs 

Tesl f'~, 1:1ioo 
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no item Specification result Conclusion 
special grade Ample grade general 

1 Appearance Passes test passes Approved 

2 Odor No odor Passes 
test general Approved 

3 Taste Purity and 
sweet 

Clear and 
sweet clear general Approved 

4 Color ≤10 ≤10 ≤10 ＜10 Approved 

C2H5OH content,% ≥96.0 ≥95.5 ≥95.0 95.3 Approved 

6 Substance Darkened by 
H2SO4 

≤5 ≤10 ≤60 ＜10 Approved 

7 Oxidize time,min ≥40 ≥30 ≥20 40 Approved 

8 Aldehyde，mg/L ≤1 ≤3 ≤30 5 Approved 

9 acid(as acetic acid),mg/L ≤7 ≤10 ≤20 16 Approved 

Ester(as ethyl ester),mg/L ≤10 ≤18 ≤25 17 Approved 

11 Non-volatile residue,mg/L ≤10 ≤20 ≤25 3 Approved 

12 Methanol,mg/L ≤2 ≤50 ≤150 11 Approved 

13 N-propyl alcohol,mg/L ≤2 ≤35 ≤100 23 Approved 

14 Isobutanol +Isoamylol,mg/L ≤1 ≤2 ≤30 ND(test 
limit 2.0) Approved 

Heavy metal(as Pb),mg/L ≤1 ＜1 Approved 

16 DEHP,mg/L - -

17 DBP,mg/L - -

18 DMP,mg/L - -

19 DEP,mg/L - -

DIBP,mg/L - ND(Test --

21 DMEP,mg/L - limit 0.05) -

22 BMPP,mg/L - -

23 DEEP,mg/L - -

24 DPP,mg/L - --

DHXP,mg/L - -
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 26  BBP,mg/L  -  -

 27  DBEP,mg/L  -  -

 28  DCHP,mg/L  -
 

 -

 29  DNOP,mg/L  -  -

 30  DNP,mg/L  -  -

 31  PAEs,mg/L  -  -
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A-3 Activated Carbon S pecification and Certificate of Analysis 
 

CABOT 
NORIT ACTIVATED CARBON 

16 January 2012 I I I ' 

DARCO® A-51 

DARCO A-51 is very suitable for purification of many food products. in particular starch 

WHY CABOT based sweeteners and liquid sucrose solutions. DARCO A-51 is a steam activated 
carbOn with a high adsorptive capacity, a high purity and good filtration 

Cabot Norit ACtivated CarbOn is a characteristics. 
premie< activated carbon manufacture< 
respected for experienced people, DARCO A-51 meets the requirements of the latest version of the U.S. Food Chemicals 
diverse products and strong customer Codex. 
relationShips. cabers hiStory of SPECIFICATIONS 
iMovation, product performance. 
technical expe<tise and customer focus 

MOiass~ dec01otiz1ng eftklency (RE} ensure that you receive the right mln.95 

products and solutions for your speCific Pat tJcte siz.e, tasef, vOILme o, mln.3.3 ~m 

purification needs. pH mJn.4.3 

pH max. 7.5 

M~st...-e (as pac,ked} max. to mass-% 

GENERAL CHARACTERISTICS 

Molasses number (EUR) 325 

Methylene bfue actsorptkln 12 gn oog 

f ()(al surface area (B.E.T.) S50 rr./g 
APParM t density (tamped) 470 kg/m> 
Partk:te size Dr.o 40 ~m 

water so&Jbte ASI"I mass-ox 

Filtration time 13 min 

CABOT 
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DARCO® A-51 
NOTES 

1 All analyses based on Norit Standard Test Methods (NSTM) 

2 Speci fications are guaranteed values based on lot to lot quality control. as covered by Norit's ISO 9001 certification. 
3 General characteristics ref lect average values of product quality. 

PACKAGING 

DARco® A-Slls available In: 
Multiply paper bags of 20 kg, 50 bags per pallet. shrink wrapped (1000 kg net weight per pallet) 

- Bulk bags of 408.2 kg net weight on a pallet. shrink wrapped 

Product availabilities depend on the type of packaging. 

,....,. 
CABOT 

NORTH AMIRICA SOUTH AMERICA EUROPE ASIAPADRC 
Cabot Corpom!iOn &J:si'\ess C31Xlt Latin American DM91on Cabot NOrh Nederland B.V. C31Xlt RegiOO<f J.leacl:luarters C8bot Hall Japan u 
and Tecl'l"'lcal oerner Rue oo Patal9o, 148 • so anaer PD..Bo:lc105 558 Slluangbal Road SU'nirano~ldg.3F 
157 concord RoaO oa1oo-ooo. sao Paob, SP 3800 ,c; AmerSJoon Shanghai 201100., CHINA 2-6-6 Slllba Dtim:ll\ Mina'J>ku, 

catlotcorp.com Blleliea, MA 0182F7001 USA The Netheflands Ttl -86 21 ST15 8800 Totyo 105-0012.lAPAN 
Tn 9XI 462 2313 ltl """" -SS 11 21M BLOO TR -313346 48S11 fAX -862164345532 rn .Sl 334346661 
fAX •19786707035 fAX -ss 11 3253 0051 fAX -3133 46 17 m fAX .Sl 334346479 

lhis ll'lformation is provided as a con-..enience aod for f'lformstional purposes onty. No guarantee or warrerny as to this rlformstion. or 2IY'J product to whidl n relates, tS given or implied. 
Cabot dSclaims al warr.snte express a implied, n::IUding merchaf'ltS..b>t.ty a fitness for a panieust purpose as to (i) su:h infamarion, (i) any product a (iii) intellectual properry 
infmgemern.. n no event is Cabot tesponsible for, and Catxc does ncx accept and hefeby disclaims tiablty for, any damages whatsoever in ccnnectJOn with the use of or reliance on 
this rtformarion a aoy product to 'M'lch 111: telates. 

DARco® is a registefed uademart of Cabot Corporation. CQOI3 Cal:lO! COfpofatiOn. All flgtns reserveo worle!Wkfe. 
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TEST REPORT 

N1: (2014) SJHSJ- 151 

11l"*BWf: 201<1. 06. 11 
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6, .X1'~f'i!.f$R<HHU.&~iX~*.f.Fff.!~. 

7, ~~·-····*~*•Ra~~~*ff•~WSfJft~.~M· 

w: ;r-~fl m 13 rfi1 u 0 ;.lt ;{[i .rn )~, • 

:ttl! .til: : tiiUt*l =: IJJ.l rl1~fHtll8: :Ytli1!fa llfl w~ 

Ej!}IS: (0598) 8242197 f!tJj;: (0598)8966010 

lbfli!t¥ftHil3: 365000 FI!T-1~~fi: fjsmzjs@l63.com 

f:(ij:!]:: http:/ /www.sqii.net 
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:g#j: u: I& liMX 'E ~ lH.Hf llF1 i~ iil ff /olo Z\ f~ 

fto'olo~lnlnlJ -hl1!1Jmtt~ <* 
GJO JliifotE~) 

~~ 
JI!!JII: iT.jJlj 1j''J"i ~J.•Ii l:~:P.-F'~I 'fr+IK tili {,J; I 

ttl IJ I 1{; ~ 
J;ll m 20kgl~ 

t)'o. Ftl il 139070o220!l i!rBtt;v 336400 
~ i:l~ I .... 

1:t: fl.i J'l •l!. ( I 
WJ ·~;1) '·} I 

I f,Hf'i '-1:::1" I IJVJ 2014 .0 5. 20 

'!:!"" •)l{n: 1 r j1lj (l~ lfX I H~J -fHJi (([~ 0 riJ 

.J!MF 
AJltl 201 ~. 05.24 1!1Jrf.t)i1fl r C ~ti 'rr tt olM'-i .fl.l~ 1\} 'i1 :II Fol 

iill.Si: I 1!11~1Ui 5000kg 
Ui.lt 

Jiit. ii lij r. t't J/.f'i .1:. 1.'1 fl 11' J'l.r.l tlltl' ) 1!11 w f.{ f.( 400g 

tr Jl. ;&i,t I'~ IT uJil, 2ooa, 1!-lY u;:r, 200g m!&IIJIIJ 2014.05. 28 

jll{(}t i.i?. UJJ W.fl.f.f~m~~* 

t~ !t' N. GB29215 2012 (ft ,';;', Jl;"P. I.tl*~;ftfti; ftM,~JJII iflJ ~l't~tJiiTr·n~ <A-:~itti)k) )} 

1& !'~ 

~ ~~ (it .J\f.~:li .!li) 
t~ * 
~ ~ ~fltf"loi',f&~~1\1'11GB29215-20l2 <tt.I11C±Iiil*~m tt.fl.~brr1)1J 

<-± :u it 
.fl~~tt~ C;;fcJM.Sii!I'V > ~$. !J!IJ]E;Jg{t.m 0 

i>t IJ)J I 

f~!J~ r 1 JVJ 2014.06.01- 2014. 06.06 

.fttH~ :  ij;' ,., .tH~ : tJ,~:M : ' 'L :

ii: !!M1 iilbf<'li·~JJ~o1:i..t-m "~~mi'ft·m~" x~. 

(b) (6) (b) (6) (b) (6) (b) (6) 
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P~~!Vl ~!Hil < IJ. =f J,m) • mg/ s ;;.400 

Mil!!UJ; tJ< 'lH IJ. 1-: 'HI·) , w I% ~7 . 0 

;.~ 1{.4~J :illi:i.i "'-~~::}. 

,·:M&. :Yi i'Hf :illi.cli..\!¥.1 

J!<itHIB<IJ. Hm>. w/\ ~4. 0 

fi~ (As> (IJ.~f).til·). mg/kg ~3 

fiJ <Pbl ( IJ. 1-J,t ii·). mg/kg :::;5 

% 
ij;d 1~: (2014)S.JHSJ - J5 1 

tJ: !it. m 2 w JJ.: 2 9'i 

~~!'ti* 
.Y.-~ 
~.1~ 

~g., N-ti 

~}.,!.: r-t1:-

II 06 ~ 
-

.5. 0 ~1:-
- -
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Jt!ii:LW~ f.iil-
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Test Report 
No:(2014)SJHSJ-151 

Sample Name: Food Additive Active Carbon (Woodiness Active Carbon) 
Application Co.: Jiangxi nengxin Biological Technology CO.,LTD 
Sample from: Jiangxi nengxin Biological Technology CO.,LTD 
Report Date: 2014.06.11 

Sanming City product quality inspection institute 

Sanming City product quality inspection institute 
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Test report 
No:(2014)SJHSJ-151 

Sample from: Jiangxi nengxin Biological Technology CO.,LTD 
Inspection category: customer required 

Applic 
ation 
Co. 

Name Jiangxi nengxin Biological 
Technology CO.,LTD Sample name 

Food Additive 
Active Carbon 
(Woodiness Active 
Carbon) 

Addre 
ss 

Luzhou Industry Zone, Shanggao 
County,Yichun City, Jiangxi 

Province 

Trade 
Type 

Model 
Grade 

Batch No 
Manufacture 

date 

-
-

20 kg/bag 
-
-

2014.05.20 
Tel 

13907 
05220 

8 
Zip code 336400 

Fax - Email -
Manuf 
acture Jiangxi nengxin Biological Technology CO.,LTD 

Sampli 
ng 

Date 2014.05.24 Sampling by Jiangxi Food And Drug 
Administration 

Place - Sampling from 5000kg 
Meth 

od 
Jiangxi Food And Drug 

Administration Required Sample Quantity 400g 

Sampl 
e 

condit 
ion 

Quan 
tity 

Test 200g 
Prepare 200g Received Date 2014.05.28 

expla 
in 

regular 

Analysis 
Request 

According to the GB 29215-2012 Food Additive Active Carbon (Woodiness 
Active Carbon) 

Test result See next page 

Conclusion Approved 

Mark -
Test Date 2014.06.01-2014.06.06 

Approved:  Verify:    Check:  Prepare: 
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TEST REPORT 
No:(2014)SJHSJ-151 

Sanming City product quality inspection institute 

Test result: 
Item Specification Result Conclusion 

Appearance Color Black Black Approved 

Status Powder or 
Granulated Powder Approved 

iodine sorption value(as 
anhydrous basis),mg/g ≥400 1106 Approved 

Sulfate Ash(as 
anhydrous basis),w/% ≤7.0 5.0 Approved 

Prussiate Passes test Passes test Approved 
Advanced aromatic 

hydrocarbon Passes test Passes test Approved 

Hydrotrope (as 
anhydrous basis),w/% ≤4.0 0.6 Approved 

As(as As) (as anhydrous 
basis),mg/kg ≤3 ＜3 Approved 

Pb(as Pb) (as anhydrous 
basis),mg/kg ≤5 0.5 Approved 
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A-4 Ion Exchange Resin  Certificate of Analysis 
 

SG$_ 
Test Report No. T J505961/CHEM Oa:e· 11 .30.2005 Page 1 or 3 

ZJBO DONGDA CHEMICAL CO L TO. 
NO. 21 XJNCUN EAST ROAD ZHANGOIAN DISTRJCT.ZJBO CITY.SHANDONG PROVINCE.CHINA 

The following sample(s) was•\vere submotted and odcmifed on behalf or the applicant as. 

Sample Name · ION EXCHANGE RESIN 
SGS Rtof No. T JEC00$1 102.700 
SGSOrderNo SJF00051100358FD 
Main substance ION EXCHANGE RESIN 

Sam Die Rece:Ving Date November 23, 2005 
Testing Period November 23 to Nove11ber 29. 2005 

Test Requested 1) To determine the Cadrril.m contenl o1tlte suomt:ea samp:e. 
2) To determine the Lead content ot the submo:te~ sample 
3) To determine Mercury content ot the sullmi:.:ed sample. 
4) To determine Hexavalent Chromium contllnt of the sutlmot!CO sample 
5) To detl!tmrne :ne PBBs(Polyorom1na;ed biPhenyls) ?SSEs(PBOEs) 

(Polybrominated biphenyl ethers) content of the submoted sample. 

T!!stmethod 1) With referenco to BS EN 1122:2001, Metho:l B or o:her acod dogestlon. 
Analysis was performed by Inductively Coupled Argon Plasma - Atomoc Emoss on 
Spectrometry (ICP·AES) or Atomic Absorption SpectJomel~/-

2) With reference to US EPA Method 30508 or othet acid d1geslion. 
Analysos was perfonmed by Inductively Coupled Argon Plasma- Atomic Emiss1on 
Specuorntl:ry (ICP·AES) or A:omlc Aboorp11on Spectrom~Lry. 

3} 'A'I!h reference l!l us EPA 3052 or other ac.d d1ges:1on. 
Analys.s was performed bylnd~octlvely Coupled Atgcn Plasma-Atomic Eminion 
Spectromelty (ICP·AES)or US EPA7<H3 Ar.alys,s was pertormed by Hg Analyzer 

<I} Wd'l reference to US EPA3060A and US EPA71&6A 
AnalySIS Y13S performed by UV-VIS Spectrometric method 

5) Wolh reference to USEPA 8081A/8270C/3540CI3550B 
Anai~IS was porfomed by GCIMS 

Test Resul.ts · Please refer to ne.~t page 

(b) (6)

sm<:s•t$1.rcn.:.:,.:r...-.;:\ 08 1. 

rtr l: .. ::t. ..w:t:t) 
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_j{JS_ 
I 

Test Report No. TJ505961/CHEM Dole: 11 .'30.2005 Poge 2 of 3 

T es tR esu It s 
No. Item Unit MDL A 
1 Cadmium Cd) ppm 2 NO. 
2 Lead (Pb) Dom 2 " -
3 Mercurv(HDI DOm 2 N.O. 
4 Hexavalent Chtomium{CrVl) ppm 2 NO. 

PBBs(Polybrominated blonenvtsl 
PBB!(BromobtDhonvtl ppm 5 N.D. 
PBBs!Oibromobiphenyt) - ppm 5 N.D. 
PBBs.(Tribromoblohenvll oom 5 NO. 
PBBs! 1 etrabromoblphenyl) Porn 5 NO. 
PBB~enta bromoblohenvl) mm 5 N O. 
PSBgH~xabromoblohem•ll Dl m 5 N.D. 
PBBs{ Heotabromobiohenvll _pj m 5 NO. 
P BBs{Ocla bromobiohenvn P: m 5 N.D. 
PBBsiNonabromobiphenyl) oom 5 N.D. 

5 
PBS${()ecabromoblphenyl) 

P66Es(PBDEsll Polvbromrnated biphenyl elhers) 
-Pnm 

--
5 NO 

PBBEs PSOEs Monob.romobiohenvt ethers) ppm 5 N O. 
PBBEs PBDEs Dibromobiohenvl ethers) oom 5 N.D. 
PBBEs PBDEs [1nbromobiohet\\'l ethers) DDffi 5 N.D. 
PBBEs PBOEs Tcllrabromol>iphenyl ethers) _j)l}_m 5 N.D. 
PBBEs PBOEs Pcnlabromobiphenyl ethers) com 5 I N.D. 
PBBEs PBOE,; Hexabromoblohenvl ethers) com 5 I N.D. 
PBBEs PBOEs Hcotablomobiphenvl ethers) oom 5 N.D. 
PBBEs PBDEs Octabromoblohenvl ethers ppm 5 N.D 
PBB:S(PBDEs NonabromobiDMnvl e~rsl o:wtl 5 N.D. I 

PBBEs(PSOEs Dccabromobiphenyl ethers} o:~m 5 N.D. I 
Samale Oesgroucn. 
A yellow grams 
Note : ppm:mgfkg 

MDL" Metnod Detection limit 
N.D. = Not detected.(<MDL) 
Pnoto appendix is os follow 

ll~tt i,e1Af~c1t d l!.!udbJ'I~eCc"'\.'1.1 \ io..;. M':!IO t; t G•'*raiCOldr.c:n:,:J.I Sfrlct~rhtdO'Itl'l!!.' Cf Jlll:h:C. ~oall'CcnltO"'lltf tlto~·.-,• ;t:.t;: it:'-3"~ '~'i".I!S:ot uo 
·~ !.:0 t .d ·--· JQ.i Wlt. Altt'.ntcn .. .,,, .. , ., lttt I mr..:,f'ft\ 011odt.'«'t.ll\~~~.:;.r.~ .. I M iud\dt:bcn;;.! j))l&-@i @ ft "'I!Cf l~n:n Tl'le M!l.lll i~:.r. h l~!:i ~ut R!p:n 
1f!:le1 r.n•t to 1t•t '-;rrfe-ltl lt!=lr.:h,m !C i co·trwaut '"~'•6 Jr4 iu~ 1o01r.~t~:J.I a.tt t~Y'intJ Itt lO Cl)"l en)•. Tt:tS: Te!! Aq:on !tlill nollt •~C~t:·ltt~ tocc~Pt lr'i l&ll l•'·'"<UI 
.,.,llltn'lr~·o·,.(l.d lt~ eCcfl'tt\!lfl} 1Jt;:.~ 0 ~3:;;; 

;:,.H~l(h-.lre~>-- <l ' tH~ l Cr-h,O. I •F. IIUI,11-<;!d> ~· .. oli0.!£Do\. n.,n,Cnna :;c~~7 l•r.&U<Sli<ll?'itc'.lll 1•'~<22':'>!15? 
i'W""~!"!"';(f'i•o(a'U\t.V;.',."'. _ ~fl:o\n .f:. ;-:til.~liJ::tl!41:tiJir.Dft..O~ ~:* "V'fl.P-=- I .SI~;u~'""'"ll•,l'; -·'A'TJ"H~10 .. ,. .. , '-,..,.... ... 
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* 'E-11t%: 2013GC199 

F J1~~: SEPLITE~$~~3(:tflcll1Uft:~Ul:i 

~11:;~{:\1: : ~iffi~ .E~.I!{l~ ?JT 

~~~&: iffi~--~~-~~-~~-0~ 
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:tiH!i· :f1t "'!-: 
.tz:.lb.g~ 

~ttitiUr 

1:..tz:i(!.Ur 

*f'f:l:t!!J~: 

:f1t ~ 

i1tf'fUii-\} 

ti~i«~ 

t&~:r:m8 

~es~t}:J'fJ 7l<P~~-~1H·i:~~M 
f.i: ~~ t~ ~ 

2013GC199 ~ 1 9i.:_A_ 2 _][_ 
SEPLITEfi\l!iiJ&-T~t'kl!&~lt~mi ~~~Ji!~ 50KG/~ 

~Wi~.:E1;.Jl[11}foJT t&~~~lj ~tt*~ 

Wi ~MI!it~HUIT:f;f.tlf.lli1~Hi~ ~ ii'J ~rcA .fh!j\1~1] 

- l'I It 250g 

20130506 j!J~at fiij 2013-5-14 

- ti illl;lii~ 2013GC199 
< 1:. ~iXfft 7J<WUI!7J< \t 4il-lii J!JHP ,f;f 

*4 .:E 1:. ~ ~ilfifl' ~ ro:) : tU~EIWJ 2013-5-14-2013-5-2 I 
GB/T 5750-2006 

!ill!, 7l<~~-t:tit9l . 

i«~C~~~fft7/<.~7/<a4&D.MM.:E~-~Wifi'.M» ~a: 

~f'f,p,~ffi!UI:S&ffi~~ El :ltiJ~* C~f.S~fft7/<:til'lrte7J< a4&D!PM.tlf.:E1:. 
-~Wifi'.Vii> 1¥1~*· 

........ _ __....,.. 
Ji.IT~~.fl,*tf.I {~ El3~tt1:f~fflt. *=ff-ffi .'cl. El3~rc:/JtlH#i, -*M:*~Si 

-*1tt ?X ff! ,1'1, (I{J * ff! I iil . i?!it¥ .It 1¥1 t& wW t.tlf!{J( ~ :**¥- :ffl. i!'i • 
(b) (6) 

 

(b) (6) (b) (6) 
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~ IDi ~'i:J:Jfl 71<F~ l!n:E:~'U~~~M 

;a;;

-"' 
1-i} 

n:.ta..fl'r, ~il!i~ .:E~JKi.'SBi' 
~fMA!'U~ 

.fi!JQJ;i l3 -~ 

~

- -
.fi~~ t;!;J!: 1 

~~:t

:tumt:a:!J!2 

lia 
:fa 'i!r ftt-'% : 
_A~~ 

X'f¥.11~!/&ll& 

2013GC199 ~ 2 :vi
2013GC199 

.tii<IW.:E~J!* 

;l:t; 2 9i 

-J]Ji~Jt 

1 f5.1.!!: &. <5 <5 <5 ltltm:a .;;; s.m: ~it 

2 ~ll NTU 0.26 0.26 0. 11 Jft;IJU:Iit .;;;o.2NTU ?ll'it 

3 ~~'* ~:!I:~ x~$t,Jt-'* ~Jt-~,Jt-'!1< ~~.Jl!,, ~p* Ull!i!fo~i7J< ~~ ~' ~ .. ?ll'-El" 

4 ji;J!DiiJ'.ro.~ ~;I;~ 
at lll!Fc ll< * ?" l:lll!i!Fc7l<.*f" 
~ffM~ii!!iiJ' ~f:EfoJ 11iJII!!llJ 
.ro.BI!Wft~~ Jl!.fi'.JWft;ll:'lt 

xf:Efof ji;JiniiJ' 
.ro.fl'.l~ft~'lt 

at ill! Fc ll< ;:r-?" ~ ff foJ 
ji;J !Di'!f)I!.BI!i$ft~~ 

?ll'it 

5 pHil ~It~ 8.03 8.05 8.00 el/:3!:11t .;;;o .5 ?ll'% 

6 

7 

lffMM:~Iill-f* 

«•• 
mg/L 

mgll 

180 

0.64 

182 

0.64 

174 

0.56 

ltl.lm :1: ,;;; I Om giL 

lti.Jm;ll .;;; i(!;.lO,mg/L) 

:r.tit 

?ll'it 

8 ·!ill' mg/L <0.0004 <0.0004 <0.0004 Jt.1Jn:ll .;;;o.oo5mg/L :r.t~ 

9 ~ mg/L <0.00004 <0.00004 <0.00004 J:e:lm:ll: .;:o.0002mg/L :r.t11t-

10 t1li mg/L <0.0002 <0.0002 <0.0002 Jtlln:l: .,;; o.OOOSmg/L ?<Jit 

II tli mg/L 0.0027 0.0028 0.0028 lti:IJn:lit .;;;o .005mg/L ?ll'it 

12 m mg!L <0.002 <0.002 <0.002 Jft1JU:Iit .;;;o.oo I mg!L ?<J% 

13 t,g mg!L <0.002 <0.002 <0.002 !f!l.fru~t.;;;o.02mg/L :r.t-El" 

14 ~/.Jti!Q mg/L <0.002 <0.002 <0.002 ltl.!ru:l: .;;;o.002mg/L :r.t~ 

14 -1\.lfl;l;;e 1'81L <0.0002 <0.0002 <0.0002 ltl.lm it,;;; 61'g/L ~it 
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Test Report 
Report Number: 2013GC199 

Product Name: SEPLITE Ion Exchange & Adsorption Resin 

Testing Institutions: Health Supervision of Shanxi Province 

Production Company: Sunrein New Materials Co. Ltd., Xi’an 
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Report Number: 2013GC199  

Sample Description: 

Sample Name: SEPLITE Ion Exchange & Adsorption Resin 

Sample Batch No.: 20130506 

Date of Sample Received: 14 May 2013 

Testing Period: 14 May 2013- 21 May 2013 

Test Method(s): water transport equipment and protective materials’ hygiene safety evaluation standard for 
domestic and drinking water. 

GB/T 5750-2006 

Test Result(s): 

Test Item(s) Unit Test 
Result(s)-1 

Test 
Result(s)-2 

Test 
Result(s)-3 Specification 

Item 
conclusio 

Color - <5 <5 <5 Increment≦5 Pass 

Turbidity NT 0.26 0.26 0.11 Increment≦0.2 Pass 

Odor &Taste - No odor 
&taste 

No odor 
&taste 

No odor 
&taste 

No odor &taste ­ Pass 

Visible substance - None None None None Pass 

pH - 8.03 8.05 8.00 Variable quantity≦0.5 Pass 

Total soluble solids mg/L 180 182 174 Increment≦10 mg/L Pass 

Oxygen Consumption(as 
O2) 

mg/L 0.64 0.64 0.56 Increment≦1 (as O2 

mg/L) 
Pass 

Arsenic (As) mg/L <0.0004 <0.0004 <0.0004 Increment≦0.005 Pass 

Mercury (Hg) mg/L <0.00004 <0.00004 <0.00004 Increment≦0.0002 Pass 

Cadmium (Cd) mg/L <0.0002 <0.0002 <0.0002 Increment≦0.0005 Pass 

Chromium (Vl) mg/L 0.0027 0.0028 0.0028 Increment≦0.005 Pass 

Lead (Pb) mg/L <0.002 <0.002 <0.002 Increment≦0.001 Pass 

Aluminum (Al) mg/L <0.002 <0.002 <0.002 Increment≦0.02 Pass 

Volatile Phenolic mg/L <0.002 <0.002 <0.002 Increment≦0.002 Pass 

Chloroform µg/L <0.0002 <0.0002 <0.0002 Increment≦6µg/L Pass 
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Approver: Zhang Cang            Auditor:  Hu Jianping Tester: Li Xiaoqing 
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A-5 Adsorption Resin  Certificate of Analysis 
 

 

SG$ 
Test Report No. TSNIND1500905001 Date: 16 Jul 2015 Page 1 of3 

CANGZHOU YUANWEI CHEMICAL ENGINEERING CO.,L TO 

N0.18 GUOZHUANG INDUSTRAL AREA XIANXIAN HEBEl 062254 P.R CHINA 

The following sample(s) was/were submitted and identified on behalf of the clients as : MACRO POROUS 
ADSORPTIO RESN N 

SGSJobNo. : TJIN1507007102PS - TJ 

Specification : 03F 

Date of Sample Received : 06Jul 2015 

Testing Period : 06 Jul 2015 -16 Jul 2015 

Test Requested: Selected test(s) as requested by client. 

Test Method : Please refer to next page(s). 

Test Results : Please refer to next page(s). 

Signed for ant:l on betlalf of 
SGS-CSTC S1andards TeChnical Services (Tianj in) Co., Ltd. 

(b) (6)

Reabeca Zhou 

Approved Signatory 

!~~~~..:=t ~!"u" b .~.;~~d~:~:~~1~'1!'!'.~C:::~=~~~·~:~~~·!:~:'t!:~~': g::~t= r~r 
!)t

'•• 
.oomtet\/Term•·end·C<>nditlona/Tetm .. e·O<ICumel'lt.ael)x. AttentiOI'Iit drawn to the liMitatiOn 

ttai'\Uction docutnMts. Tli$ doeutMnt ~MOt be exe&Pt In rt.tl, without c:>rlor wri 
tlleratlon, forgery« felamceuon or en. content or appoea,.nce or thit dOCir.lment It I.WitEilwM and 
9JCient of tht li!IW. UnleM '"" ot~lsa st.oaiOCS tt\f results shown In tllb tete tfPOI1 ret.,. only to ltle sample(s) tt•tad . 
Attenllon · ,.0 ~t>·~" e"l"enUc;ocy of teetlnftl•r'le~llon ~•fi'Orlfo 4ettmc;ete. P"-••• c;..,...tec;t ,. •• , te lepf>OoH . (f)l ·7~)e.)071 .. <1:) , 
or em a it CN DoccheckJ'l$JII com 

SGS Mansion. No.41. The 5th AYenue TEDA. r~anjn. China 300457 l (86-22)662880)) t (86-22)25295252 'oW'R.sgsgroup.com.O'I 
<l>ll · i'<·$1tiKUlUUIIII!li;I; .. 1'!SGS;I;.II iall: 300457 1 (li&-22)6S21!00Xl 1 (ll&-22)~ t sg<.<Ma@&gs.ccm 

Memboroflhe SGSGr>up(SGS SA)  
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SG~ 
Test Report No. TSNIND1500905001 Date: 16 Jul 2015 Page 2 of3 

Test Results : 

Test Part Description : 

Specimen No. SGS SaiJl!le ID Description 
SN1 TSN15-009050.001 white grains 

Remarks: 

(1) 1 mglkg = 0.0001% 

(2) MDL = Method Detection Limit 

(3) NO = Not Detected ( < MDL ) 

(4) · -· = Not Regulated 

Elemen!(sl 

Test Method : With reference to US EPA Method 3052:1996, analysis was perfonned by ICP-OES. 

Test ltemlsl Unit 001 

Lead (Pb) mglkg NO 

Solvents (inhalation) 

Test Method : Sample preparation with reference to EN71-1 0:2005 followed by analysis with reference to 
EN71-11 :2005. 

Test ltemlsl CAS NO. Unit MDL 001 

Benzene 71-43-2 ~gig 5 NO 

Toluene 108-88-3 ~gig 5 NO 

Xylene (all isomers) Various ~gig 15 NO 

This test was subcontracted to SGS Shanghai chemical lab. 

!~~~~..:=t ~.~·~=:te~.;~~d~:~;~.11~'t!'!'.~~=~~:~·~:~~~·!:~~~t:r:~-:.': g::~= r~r~f~= 
Document-. a~ttl):/lw-.$!)t .oomtet\/Term•·end·COnditlona/Terms--e·O<ICumetlt.681))(. AttentiOI'I it drawn to the liMitatiOn cf liabili ty. 
lnd4mnlflcellon and furledlcdon Issues !Mflned 

cx-,;;;;J:;::t" 
•hetekl. Arry hOlder Of this document is acM:M<I that lniOrmatlon contained hereon renect:e 

the Company"$ tlnclnos at th•llme of tl$ IFI~~ntlon ()nly and within th$1lmlt$ of Client's il\51l'ueiiQM,If il"'t· The Compllflv'S sole responsibility 
Ia t o it. Ctiont ond t;hi:,. doouono,.,t d ooo not lo • .. ...,.,,....,tion m.., o><oNII,.ine • • lkoor ,;~"" o n d oi.l........,,. ...,<lor th-e 

:::::~.n,~:~tre.!:.~~~ e:o'!:n~~[ epfl<ta($nc!~~er~"<~~;::~r: ~~:~~~·:c:'r~'m: ~n:o-:c~ ~~~'tl~e:: 
9Jtt•nt or lhtl li!W. Un19M otMrwlse s:l.illecl the r•sults shown In tlta&: t•st r•pol1 '•'• only to th9 sampl•(s) t9ste<1 , 
Au•rlli OI'I ~ To eh•ek '"• autl'let~tletty of •••ti~'~G Jot~ap.toelion t•port J c•rtlfieat•. pk.to•• eont•et u• at t•••phon•: (86-7$$)1.307 1443, 
ot •mall CN Doceh•ckJ:h.9t com 

SGS Mansion. No.4 1. The 5th AYenue TEOA, r~anjn, cr.na 3004S7 l (86-22)652880)) t ~22)25295252 www.sgsgroup.com.O'I 

<l> ll ·~·$1!iJfl;f;lUiiiiiUi;l;a<t'!SGS;I;.II i6Ja: 300457 1 (li&-22)6Slll00Xl I (86-22)252l52!2 t sgo.<t>•a@sgs.ocrn  
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SG~ 
Test Report 

Sample photo: 

No. TSNIND1500005001 Date: 16 Jul 2015 Page 3 of3 

TSNIND1500905001 

TSN15-009050.001 

SGS authenticate the photo on original report only 

- End of Report-

     
 

!~~~~..:=t ~.~·~r::lo~.~~~d~:~;~;~~'t::'.~C:::~~~~:~~:~~~~o:,g~~ft:r:~~~= g~:~= r~r ~f••s~:~at 
Doevments a~ttl):/lw-.e!)t .oom/et\/Terf!ls·end·C<>nditlone/Terms--e·OOCumel'lt.Ati)X. AttentiOI'Iit drawn to the lll'ftltatiOn of I 
lndemnlllcetlon and t-Jrledlcllon coualned hereon 

.~: 
r 8PP4'81'9nce or thit dOCI.Iment It ~tewfUI 

9JCt•nt or tht li!W. nleM otMrwlse st<llecl n .. , r•sults shown In this to$C repol1 ,,,.,. only to th9 sample(s) te•ted • 
An•nu on· 10 er~•e t. "'• autn•I'IHCtty Olttttong JU'I t fi+C-t•O,.. t•POtt 111o ctruuetre. p••••• eontec:t us fit ••••pnOI\f: tll~·l»)lt4"' '••.$ . 
or •mall CN Docch•ckJ:!It.9t-Com 

SGS Mansion. No.41, The 5th Avenue TEDA. r~anjn, China 300457 l (86-22l6628800J t ~22)25295252 www.sgsgroup.com.O'I 
<l> ll ·~·$1!iJ!l;f;lU<IIIIIlli;\;a<t'!SGS;\;.II i6lll: 300457 1 (li&-22)6S2ll&1Xl f (li&-22)2S2l5252 t 'fi'.CI>na@sgs.ccm 

Membe• oflhe SGS G•oup (SGS SA) 
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___ SG$ __ 
Test Report No . TJTC 0961936/CHEM Date: December 1, 2009 Page 1 of 2 

CANGZHOU YUANWEI CHEMICAL ENGINEERING CO., LTD 
N0.18 GUOZHUANG INDUSTRIAL AREA. XIANXIAN, HEBEl 062254 P.R.CHINA 

The fofoWing sample(s) was/were submrtted and identified by/on behalf of the cl ent as: MACROPOROUS 
ADSORPTION RESIN 

SGSRefNo : 1002788 
Composi'Jon : OIVINYL BENZENE 
Model No. : OJF 
Supplier : CANGZHOU YUANWEI CHEMICAL ENGINEERING CO., l TO 

Sample Receiving Date : November 18, 2009 
Testing Period : November 16 lo December 01, 2009 

Test Requested : 1. To determine the Lead content In the submitted sample. 
2. • As., per crtent's requesL to determine Volalile Organic Compounds (VOC)· 

Benzene, Toluene, m- & t>-Xylene, o-Xylene in the submitted sample. 

Test method : 1. With referenoe to I EC 62321 Ed. t : 2008 for l ead content 
ANI lysis was performed by ICP-AES. 

2 "In-house method. 
Analysis was performed by Hea6space Gas Chromatograph I Mass Spectrometer 

(HS-GC..MS). 

Test Results : Please refer to nel<l pages 

Signed for and on beha~ of 
SGS-CSTC Chemical taboratoty 

(b) (6) 

LucidOi 
 

Lab Manager 

: ~ Cl.fk)9,1JF,No41,The 5th A~nue TEOA.TiiSf)jin,Chitta 3!)1)4.57 1(98.-22)2520!89 r {86-22)2~ -.~,wu71 sg&.tCm 

1 'l' lih'<ll·lii:JIIU<it!HiJJ1i*11i"~'&CIC6·~ tJlll: 300<57 r (¥-22l;m:JI!(O r (!i0.12J~ • '!!'"''~"" '"" 
-r--·--"' ------·-------·-------~---....... - -- -·-·-··-·- ..... . 

Member of lhe SGS Group (SCS SAl 

PureCircle Limited p. 40 of 171
 
Glucosylated Steviol Glycosides
 



 

__ SGS
I 

_ 
Test Report No. TJTC 0961936/CHEM Date: December 1, 2009 Page 2 of 2 

Teet rccultc b•1 ehcmicol method (UI'Iit molkol 

~ Testl!!:!n(§}' (refer till 6 MDL 

Lead (Pb) (1) n.d. 2 
Benzene• n.d. 5 
Toluene• 11 5 

(2) m- & p-Xylene• n.d. 10 
o-Xylene• n.d . 5 

Test P21rt Description: 
A. white grains 

Note: (1) mg/kg =ppm 
(2) n.d. " Not DetectEd 
(3) MDL = MethOd Detection Limit 
(4)'This test wa& suti::ontracted 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 ••• 

d 1 Cl·lkt

--·----
t ,liF,No.41,TM Str A~&.re TEO~rm;n.CM!e 300167 I ~22~~ f fai5-2ZJ25295Zi2 •\IWtn .ClWII 

I '!>!II · iO · ltill'!lJ!:J!'l!!tl.l'Ji.:lt1!i<>l;t.ECii. ... ~ll! 1111•: :l00<57 I fi6.<21~ 'li6-12')~ t ........ >@l .. ...,M 
- ~-· ----------------------· ---·-···---······-· ..... .... -··· .. . 

Memb•roflh•SGS Gr.._., (SGS SAl 
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PARAMl:TER M ETHODS S l't CI fl(' A TION T EST R £Stll, r~ 

Appearance Visual inspection Clear brown liqwd Appro•cd 

CGT ase Activity ( Units-ml) Hale. Rawlins 1 .~·2.~ u.ml 2.2 U•ml 

pH JECFA volA 50-70 6.8 

Bri~ Refractometer I.S-30 2.6 

S~a~~dard Pb teCount. CFU•ml A0AC990.12 10- 10 101 

Hale \\,S_ Ra,..hns l.C. Am) lase of Bacillus maura11s. C<rtal Chern .. 28. 49·58. 1951. 

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

Prepared by: Revicwtd by: 
Mariam Adam) 

 
Suunne Wong Soo 

Production Scientific \1onager Quality Assurance llepartment 
Date: I OJun~lOIS Oate: tO .tune 2015 

 
 

     
 

A-6 CGTase and  α-Amylase Enzymes Certificates of Analysis 
 
......___.... 
• 

PureCircle 
PURECIRCLE SON OliO (578803-K) 

PT 23419. Le:n1,h\ Tclr.n.:llofl to.hf\&1'\ 11CI1~~ 
71760 Bondar £'\'~ITK 
~e!tfl ~bdJD.. Mall\ ~• 
Td ~7'1S7)01)•hx •WQ-"91 JHl 
F-mail- offJ«-i"Vt'Cutlt tom 

CERTIFICATE OF ANALYSIS 

NAME OF PRODl CT: CGTau (CAS 9030.09·5) 
BATCU ii: CG061~1 0S8 

MN\t FM:n RI'C: 0~ n~: 10 June. 201~ 
EXPtR\ DAH.: 17 June, 1015 
STORAG E C0'10ITI()~<: OR\ "'0' E'<Tll \TF.D \Rr.A 
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• 
PureCircle 

PURECIRCLE SON BH.D {578803-K) 

PT2J4 19. Lcngkuk Tdmologi.techparlc'ii'enstek. 
71760 Sandor ~NSlEK 
Neg.<:ri Si.-mb1ltn, Malay,sia 
Tel <606·?98 ?300 · fax. +606-7913333 
F-mail: office@:purcc!rcle.cQm 

CERTIFICATE OF ANAL YS£8 

NA \IE OF P RODl'CT; CGTase (CAS 9030-09-5) 
BATCH #: CG05151037 
MA,'Ilt:FACTURING DATE: 22 May, 2015 
EXPII\\" Q,\Tf.: :29 J\1ay, 2015 
STORAGE CONOI110 ' S: :OK\' AN D \'[1\Til.ATt:DARf..A 

PARAMETER METEIODS SPECIFICA TI0:-1 TEST RESULTS 

Appe.nrance Vlsunl inspeclion Clear brown liquid Approved 

CGTase Activity (Units;'ml) Hale. Rawlins 1.5·2.5 Ulml 2.3 U/ml 

pH JECFA vol.4 5.0·7.0 6.9 

Brix Refraclometer 1.5·3.0 2.5 

Standard Plate Count CFU/m I AOAC990.12 JO - 10' 10' 

Hale W.S .. Rawhns L.C. Amylase or Bacrllus maceraus. Cereal Chcm .. 28. 49-58. 1951. 

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

Prepared by: Re,.iewed by: 
Mariam Adamyan Suzanne Wong Soo Sian 
Production Scientific Manager Quality Assurance Oeparcment 
Date: 22 May 2015 Oott: 22 May 20 IS 
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PURECfRCLE SON 81f0 (578803-.K) 

P"r 234 19. Lcngkuli Teknolog~ lcchpark@cnstck, 
71760 BandOI ~STEK 
Negeri Scwbilan, Malt~ys ia 
T<l +600-795 7300 • Fll.\ ~-791 3333 
G:-mai1 offi~pur«lrtiiiM:Om 

CERTIFICATE OF ANALYSIS 

NA.\lE OF PRODUCT: CGTase (CAS 9030-09-S) 
8ATCII #: CCI I 14m 
MA 'It fACTl iRIN(; DA'I r.: 23 November. 2014 
EXPIR \' DATE: 30 November, 2014 
STORAG~ COXDll'IOXS: DRY 1\I';J) \'EI\'Til<\ TEO AREA 

PARAMETER METHODS SPECIFICATION TEST RESULTS 

App<.>arance Visual inspection Clear brown liquid Approved 

CGTase Activity (Units!ml) Hale, Rawlins 1.5-2.5 Ulml 2.4 Ulml 

pH JECFA volA 5.0-7.0 6.7S 

Brix Refractometer 1.5-3.0 2.4 

Standard Plate Count. CFUiml AOAC990.12 10'- 10 

-
10' 

Hale W.S., Ra.,hns L.C. Amylase of Bactllu.< maceru11s. Cereal Chern., 28,49-58, 1951. 

(b) (6) (b) (6)
l'repared by: Re,•iewed by: 
Mariam Adamya Suzan oe W o ng Soo Siag 
Production Scientific Mans Quality Assurance Department 

Date: 23 November2014 Dale: 23 November 20!4 

PureCircle Limited p. 44 of 171 
Glucosylated Steviol Glycosides 



      
 

• 
PureCircle 

PUREC IRCLE SON BHO (578803-K) 

J>'r 234 l9, Lcng:kuk leknolo.g1. t<:cbpn.rkg c:nstck, 
71760 Bondar ENSTEK 
Ncgeri Semb!lao. MaJays~a 
r•l +606·798 7300 · fa , +006-79 1 3333 
E-mail: office@'pureem::le.com 

CERTIFICATE OF ANALYSIS 

N AM£ OF PRODt:Cl': OCTase (CAS 9030-09-S) 
BATCH# : OG04t5999 
M M\ UfAC'I LI<I!\C DAT E: 14 April. 2015 
EXPLRY l>A T£: 21 April, 2015 
S TORAGE CoNDITIO'IS: D R\ ,\ NO \'EVIll,\Tf.DARE,< 

P ARAMETER METHODS SPECIFIC;\ TION TIEST RESULTS 

Appearance Visual inspec1ion Clear brown liquid Approved 

CGTase Activity (Unilslml) Hale, Rawlins U ·2.5 Ulml 2.2 U/m l 

pH JECFA vol.4 5.0· 7.0 6.7 

Brix Refractometer 1.5·3.0 2.8 

Standard Plate Counl. CFU/m I AOAC990.12 10'- 10 JO' 

Hale W.S., Rawhns L.C. Amylase of Bact/Ius mucerans. Cereal Chem., 28. 49·:>-8, 19:>1. -

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

Prepared : 

m iewed by: 
Mariam Ada

by

 Rev
Suzamne Wong Soo S1 n 

Production Scientific L\1anager QuaUty Assurance Oepartmem 
Date: 14 April2015 Date: H April2015 
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PURECLRCLE SDN BHD (578803-K} 

PT 23419, Lengkuk l eknolog•. techpark@:'e~tek. 
1t160 Bandllr ENSTEK 
Neteri Sen~bilan. Malays it 
Tel. --606-7~8 7300 · Fax: +606-79t J333 
E~rruul· officc~ptmxlrclc com 

CERTlflCATEOF ANALYSIS 

NA~IE 01' PRODUCT: CGTase {CAS 9030-09-5) 
BATCII #: CGOII5961 
MA 'I 'FACTlTRfNG DATE: 27 January, 20JS 
EXPIR \ ' DA T[; 03 Ftbruary, 2015 
STORAGE COXDITIO;\'S; URY A~'D vENTILATt:o ,\REA 

PARAMETER M£TRODS SPEC! FICA TION T EST RESULTS 

Appearance Visual inspection Clear brown Uquid Approved 

CGTase Activtl)' (Unitslml) Hale, Rawlins 1.5-2.5 Ufml 2.3 U/ml 

pH JECFA vol.4 5.0-7.0 7.0 

Brix ltefractometer 1.5-3.0 2.8 

Standard Plate Count, CFUfml AOAC990.12 10' - 10' HY 
Hale W.S., Rawhns J....C. Amyla54' of 8aclll11s macern11.~ Cereal Chern ., 28,49-58. 1951. 

 



(b) (6)

Propnred by: R
Mariam Adamy
 eviewed by: 

Suzanne Wong Soo Sian 
Pr<>duetion Sdentific Manager Quality Assurance Oepart·ment 

Date: 27 January 2015 Dale: 27 Janu&r)' 2015 
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Certificate of Analysis 

Date 

Feb 08, 201 1 

novozymes
Rethink 

~
Tomorrow 

 
Purchase order it em/date 

0110010 I Feb 08, 2011 
Delivery 
7038428 
Sales order 

5218067 

Sold to 

PureCircle Sdn. Blld. 
PT 23419 Lengkok Teknologl Tecbpark 
@ ENSTEK 
71760 Bandar ENSTEK, Negel1 Sembllan 

Material: Termamyl Classic (enzyme) 

Batch: AAN04430 Quantity: 30 KG 
Production date: Aug 06, 2010 

Best before: Aug 05, 2012 

Cbaractel1stlc Unit Value 

Alpha Amylase Units KNU-T IG 136 
Total Viable Count IG 100 
Coliform Bacteria IG < 10 
EnteropathOgenic EColi Not Det ected, 25 g 
Salmonella Not Detected, 25 g 

The product complies with current FAO/WHO JECFA and FCC recommended purity 
specifications for food grade enzymes 
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Appendix B Certificates of Analysis for PureCircle RA50 

B-1 Certificate of Analysis Lot C1-002-0015-0007 
B-2 Certificate of Analysis Lot C1-002-0015-0011 
B-3 Certificate of Analysis Lot C1-002-0115-0026 
B-4 Certificate of Analysis Lot C1-002-0514-0021 
B-5 Certificate of Analysis Lot C1-002-0715-0074 
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PureCircle(Jiangxi) Co., Ltd. 
Add: Yllflglq lndust!yZone:,Gan CCMJIII:)'.Jirngn Pro"inec, Cb::u. Post Code: 3411CC 

Ttl: ·86.797.4601 666 Fn: •86-m-4601 66l 

b:tp: io'www,pwu:::n:le:.com..cn £.1114il: qe:jx~itde.com 

CERTIFICATE OF ANALYSIS 

( Re port No.: SG90f201S·0007/2 ) 

PRODUCT NAME.: Steviol Gl~o5idc~ ( SG9S) llATC I-J ~(). : C J.002·01 1S..0007 

EXPIRY DATE: 2 ye:nB from 0:\TE: Jan OS. 2015 tr~uf.K1affir.;g d11to ~IAKUFA<.'TURE 

STORAGE COI'm mON: Keep in by & ve:r.!ilated place 

P"Jt.\ :O.II!'It:R T~Mt:TIIOO SPl:CIFICAT10S 'rli.'>T 1-tr-"-Ul.l' 

Appe:mmce SmMlry ( \'.ti!Ulion otr ..... t~itc to whit.o powOer Appro,~d 

Too:11l sw.·iol Wyc~idcs • , % 
J£Cf :\ 2010 2:95.0 96.39 

(lltlh)'droll$ bu~) 

Rcb:n:dio5idc A. % J£Cf :\ 2010 2:5(1.0 51.811 

LM:o on Drying. % JECFA Vol.4 :i(>.O 4.59 

Ad!.% JECFA VolA <:1.0 o.os 
Soi'ubitity. o/. JECFA VolA Freely ~i'ublc Appro,~d 

pf-1.1% in w.J.tcr JECFA VolA 4.5-.7.0 5.16 

R~idu.tl E.d·~ol. o/. USP'-467:- <0.50 0.13 

R~idu.tl Me:th11r.ol.% USP'-467:- <0.02 Kot O«cct.cd 

Lu d (1$ Pb)" • . ppm :\0:\C 993.14 <:1.0 0.007 

Arsmk (1$ ib )" "• ppm :\0:\C 993.14 <:1.0 0.015 

C<ldmium (11,. Cd)• •, ppm :\0:\C 993.14 <:1.0 <:0.005 

~~~ury(1$ llg) • • . ppm :\0:\C 993.14 <:1.0 <:0.005 

Too:11l Pl;at.e Couru•• •, CFU/g Ch11ptcr J. FDA '-1000 

Ye11~t &: 
"'"' 

Mold •• •, CFU/g Ch11p:cr l!t FDA <200 Kol O«cct.cd 

Too:11l Cotifonn• • •. MPN/g Ch11ptcr 4. FDA Not Dct.co:tc.'d Kol O«cct.cd 

E. o:oli o:our.t• •• . MPK/g Ch11ptcr 4. FDA Not Dct.co:tc.'d Kot O«cct.cd 

5-l.lmonclla 5T· • • • Ch11ptcr S. FDA Keg11ti\-efl..S g Kot O«cct.cd 

  



    
QC Depa rtmen

Report Oate : Aug 26. 20l S 

P11;e l of1 

B-1 Certificate of Analysis Lot C1-002-0015-0007
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PureCircle(Jiangxi) Co., Ltd. 
Add: Y~ Industry Zone, (~n CCU~~:y.JitngJU Province, Cb:::u. Post Code: J411CC 

Td: -86.797.4601 666 

!CERTIFICATE OF ANALYSIS 

( Re port No.: SG90F201S·0011/2 ) 

PRODUCT NAM6.: Steviol Gl~oridc$ ( SG9S) llATCI-J ~0. : C J.OOl·Oi lS.OOl l 

MAI'\Uf A(;'TURE DATE: 07. EXPIRY DATE: 2 ycaa from Jan 2015 tr.utuf~urir.;g dato 

STORAGE COI'mmON: Keep in by & vcr.tilated pl;ttt 

J'AJt.\ :O.I£'Jt:R T~~Mnuoo SPl:CIFICAT10S Tr~o<>T 1-tr.S:UI.l' 

Appe:~r11r.ce SmK>ry ( \'.tll1.l!ion o tr ....... n itc ta whi~ powOer Ap (lt \Wtd 

TlX:d Stcviol GlytMidcs • . % 
J£Cf :\ 2010 2:95.0 96.33 

(lltlhydrou.~ bu~) 

Rcb:n:dioJiM A. o/o J£Cf :\ 2010 2:50.0 59.18 

l..M:o on Drying. % JECFA VolA ~.0 4.78 

Ad!.% JECFA VolA <1.0 0.04 

Soi'ubitity. % JECFA VolA Freely ~i'ublc App« wcd 

pf-1.1% in \1o' .J.tt r JECFA VolA 4.5 ... 7.0 6.08 

R~idl1.ll E1!-~ol1% USP;.467:> <0.50 0.17 

RC'I'idu.tl Mcthur.ol.% USP'-'167:- <0.02 KotO«e<ct.ed 

Lead (;u Pb) " • , ppm :\0:\C 993.14 <1.0 O.OO.It 

An m k (;u ib )" • , ppm :\0:\C 993.14 <1.0 0.01 1 

C<ldmium (11~ Cd) • • , ppm :\0:\C 993.14 <1.0 ..:0.005 

~!m:ury(;u llg) • • , ppm :\0:\C 993.14 <1.0 ..:0.005 

TlXIII Pl;rt.e Coum•• •, CFli/g Ch11pter J, FDA <1000 <250 

Ve11~t & Mold • • •, CFli/g Ch11p:er 1!1. FD:\ <200 KotD«cc~d 

TlXIII Coti:onn• • •. MPN/g Ch11pter 4, FDA Not De~<:tcd KotD«cc~d 

E . .:oli <:our.t• • • , MPK/g Ch11pter 4, FDA Not De~<:tcd Kat D«cc~d 

Sl.!monell11:;;p. • • • Ch11pter 5, FDA Keg11ti\'C'I"...Sg Kat D«cc~d 

(b) (6)
(b) (6) Reviewed by: 

QC Depa rtment 

Report Oate : Aug 26. 20l S 

B-2 Certificate of Analysis Lot C1-002-0015-0011
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PureCircle(Jiangxi) Co., Ltd. 
Add: Yllfl8lq lndust!y Zone, Gan CCMJIII:)'.Jirngn Pro"inec, Cb::u. Post Code: 3411CC 

""' 
Ttl: ·S6.7W.4601 666 Fn: •86-m-4601 66l 

·Www~le:.com..cn £.1114il: qe:jx~itde.com 

CERTIFICATE OF ANALYSIS 

( Re port No.: SG90f 201S·0026/2 ) 

PRODUCT Ni\MG.: Steviol Gl~o5idc~ ( SG9S) llATC I-J ~(). : C J.002·01 1S..0026 

~IAI'\UfA(;'TliiW 0 :\ TE: Jan 2 \ , 2015 EXPIRY DATE: 2 ye:nB from tr~uf.K1affir.;g d111t 

STORAGE co•mmON: Keep in by & ve:r.!ilated place: 

P AltAm !'lt:R T~Mt:TIIOO SPl:CIFICAT10S 'rli.'>T 1-tr-"-Ul.l' 

A Dtlt :U llr.Ct SmM">rv ( \ ';ti!Ulion Otr . .... tlitc to whit.o POWCier A tlll«>\ '\'d 

TlX:d Stcviol <ilyc~ide:s • . % 

(lltlhydrou.~ buis) 
J£Cf :\ 2010 2:95.0 96.32 

Rcb:n:dio5idc A. % J£Cf :\ 2010 2:5(1.0 58.71 

l..M:o on Drying. % JECFA Vol.4 :i(>.O 4.89 

Ad!.% JECFA VolA <:1.0 0.02 

Soi'ubitity. % JECFA VolA Freely ~i'ublc Ap (l«>\ '\'d 

pf-1.1% in \1o'.J.tcr JECFA VolA 4.5-.7.0 5.87 

R~idl1.ll E.d·~ol. o/. USP'-467:- <0.50 0.12 

R~idl1.ll Me:th11~l.% USP'-467:- <0.02 Kot O«cct.cd 

Lc:td.( ;u Pb)••.pprn :\0 :\C 993.14 <:1.0 <0.005 

Arsmk ( ;u ib ) ' "• ppm :\0 :\C 993.14 <:1.0 <0.005 

C<ldmium (11~ Ci)• •, ppm :\0 :\C 993.14 <:1.0 <0.005 

~~~ury(;u llg) • • , ppm :\0 :\C 993.14 <:1.0 <0.005 

TlX:d Pl;rt.e Couu•• •, CFU/g Chnptcr J, FDA <1000 Kol O«cct.cd 

Vc:m & Mold "' "• CFU/g Chap:cr l!t FDA <200 Kol O«cct.cd 

TlXal Coti:onn•• •. MPN/g Chnptcr 4, FDA Not Dct.co:tcd Kol O«cct.cd 

E. o:oli o:our.t• • ' , MPK/g Chnptcr 4, FDA Not Dct.co:tcd Kot O«cct.cd 

Sl.lmonclb1 :;;p. •• • Chnptcr 5, FDA Ke,gnti\'C'I"...S g Kol O«cct.cd 

(b) (6)(b) (6) Reviewed by:  
QC Department 

Report Oate: Aug 26. 20l S 

Pasc I of1 

B-3 Certificate of Analysis Lot C1-002-0115-0026
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B-4 Certificate of Analysis Lot C1-002-0514-0021 
 

PureCircle(Jiangxi) Co., Ltd. 
Add: Y~ lndust!y Zone, (~n CCMJ~~~:y.JimgO Pro"inec, Cb:::u. Post Code: J411CC 

~: lwww.pu~erde.<om.cn E.m~til: qcjxtpure.:~trle.cnm 

CERTIFICATE OF ANALYSIS 

( fteport No. : SG9SF2014..0021 ) 

PRODUCT NAM E.: Steviol Gl~oridc$ ( SG9S) llATC I-J ~0. : (.,'2.001·0 5 14.0021 

MAI'\Uf A(;'TURE 0 :\ TE: May 16. 2014 EXPIRY DATE: 2 yea~ from tr.utuf~urir.;g d11~ 

STORAGE COI'mmON: Keep in dry & \-cnlilatcd p~ 

PAJt.\ :O. II!'It:R l m'M r.TIIOD SPl:CIFICAT10S Tr~o<>T 1-tr.S:UI.l' 

Appe11r11r.ce SmK>ry (\',du.llio~:< Ofl',y.'flitc to whi~ powOet Ap (lt \Wtd 

TlX:d Stcviol Glyc~idcs• . % 

(lltlhydrou.~ bui:l) 

Rcb:n:dioJiM A. % 

J£Cf :\ 2010 

J£Cf :\ 2010 

2:95.0 

2:5(1.0 

95.i 5 

52.86 

l..M:o on Drying. % JECFA Vol.4 :i(>.O ] .95 

Ad!.% JECFA Vol.4 <1.0 0.01 

Sohlbitity. % 

pf-1.1% in wo~.tcr 

JECFA Vol.4 

JECFA Vol.4 

Freely ~hlblc 

4.5-.7.0 

Ap (lt \Wtd 

6.6J 

RC'I'idu.tl E.d·.u~o!. o/. 

RC'I'idu.tl Mcth:u~l.% 

USP'-467:-

USP'-467:-

..:0.50 

<0.02 

0.16 

KotO«e<ct.ed 

Lead ( ;u Pb)" • , ppm :\0 :\C 993.14 <1.0 <0.005 

An m k ( ;u ib ) '" •, ppm :\0 :\C 993.14 <1.0 0.034 

C<ldmium (11~ Cd)• •, ppm :\0 :\C 993.14 <1.0 <0.005 

Al\lmi:num (;u i\ J) • • ,ppm :\0 :\C 993.14 <10.0 '.1.0 

TlXIII Pl;rt.e Couru•• •, CFli/g Ch11pter J, FDA '-1000 "'"' 
Ve11~t & Mold "'" "• CFli/g 

TlXIII Coti:onn• • •. ~!PN/g 

Ch11p:er l!t FDA 

Ch11pter 4, FDA 

<200 

Not De~<:tcd 

KotD«cc~d 

KotD«cc~d 

F.. C"Q{i <:our.t• •• , MPK/g Ch11pter 4, FDA Not De~<:tcd Kat D«cc~d 

Saf~~W!'tdfa :;;p. • '" • Ch11pter 5, FDA Ke,g11ti\'C'I"...Sg Kat D«cc~d 

Not~. 
"9 GlyCOSides d-efin-ed in "SU11ie>IGl'JCO$idd" specification Oi FAO JECFA MOciO,$r.'l llhS 10!20101. 
" "Maiyted by AlS HK 
" ""M •alyted by SGS X'~ameo. China. 

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

~repared by: - Reviewed by: 

QC Departrment 
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1t.f.f!-(~1lfl)!i4b.f:t;j:.;t~~6J 

PureCircle(Jiangxi) Co., Ltd. 
Add:. Y~ ln.iuwy Zor.e, GQn C«~~~:y.Ji&r~pl Pm\·ince, Cb:;x,. Post Co&:: J411C« 

Ttl: ·86.197.4.01 666 Ft:!i: ~116.m.A60t66J 

&:lp-: ,._.ww .pun:cxlc.com..cn C.IIUiil: qC'JX~:rde.com 

fteport Oate: Ju1. 16, 2014 

Pll~ I a!J 

PureCircle Limited p. 54 of 171 
Glucosylated Steviol Glycosides 



 
 
 
 
 
 
 
 
 
 
 
 
 
 

  

     
 

Page Left Intentionally Blank 

PureCircle Limited p. 55 of 171
 
Glucosylated Steviol Glycosides
 



 

     
 

Pnge l of1 

B-5 Certificate of Analysis Lot C1-002-0715-0074 
 

PureCircle(Jiaogxi) Co., Ltd. 
Add: Y~ lndusayZone:,Gan CCMJIII:)'.Jimgn Province, Cb:o.l. Pnsl Code: 3411~ 

""' 
Ttl: ·$6.797.4601 666 Fu: •116-m.460l 66l 

twww.~le:.com.cn £.11U1il: qe:jx~itrle.com 

CERTIFICATE OF ANALYSIS 

( fteport No. : SG9Sf2015.0074) 

PRODUCT NAM6: Steviol Gl~o5idc~ ( SG9S) llAfC I-J ~(). : (.,'2.0Ql.Oi1S..0074 

Jut 07. 2015 EXPIRY DATE: l ycnB from ~IAI'\UFA<..'TURE DATE: tr~uf.Kiaffir.;g d11to 

STORAGE cmmmON: Keep in by & ve:r.lilllted pl;tt~ 

P AltA:O.I£'JT.R Tl~.~ M I:TIIOO SPl:CI FICAT10S 'rlt"T Rr-"-Ul.l' 

Appellrllr.<:e SmJOry ( \',d l1.l!ion on· • .,..ilite: ta whito powW Appro,~d 

TlX:d Stcviol GlytMidcs • . % 
(lltlltydrou.~ bui:l) 

J£Cf :\ 2010 2:95.0 95.9!1 

Rcb:u:dioJiM A. % J£Cf :\ 2010 ;::5(1.0 59.00 

l..M:o on Drying. % JECFA VolA ~.0 J.S8 

Ad!.% JECFA VolA <:1.0 0.01 

Sol\lbitity. % JECFA VolA Freely ~hlblc AppAwe:d 

pf-1.1% in \1o'.\te:r JECFA VolA 4.5-.7.0 5..46 

R~idl1.ll E.d·~ol. % USP;.467:- <0.50 0.07 

R~idl1.ll Me:thnr.ol.% USP;.467:- <0.02 ~0 

Lc:td. ( ;u P'o) " •• ppm :\0:\C 993.14 <:1.0 <:0.005 

Arsmk ( ;u ib ) " "• ppm :\0:\C 993.14 <:1.0 <:0.005 

C4dmium (II~> Cd) • •. ppm :\0:\C 993.14 <:1.0 <:0.005 

~~~ury(;u llg) • • , ppm :\0:\C 993.14 <:1.0 <:0.005 

Al\lmi:num (;u AI) • • ,ppm :\0:\C 993.14 <10.0 <1.0 

TlXlll Plttte Coum•• •. CFli/g Chnpter J, FDA <1000 Kot~cct.cd 

Ve:m & Mold • • •. CFli/g Ch11p:"r l it FD:\ <200 Kot~cct.cd 

TlXlll Coti:onn• • •. MPN!s Chnpter 4, FDA Not Det.co:tcd Kol ~cct.cd 

E. o:oli o:our.t• • • , MPK/g Chnpter 4, FDA Not Det.co:tcd Kol ~cct.cd 

Sl.lmonel lll :;;p. • • • Chnpter 5, FDA :\egnti\ 'Cfl...S g Kot~cct.cd 

(b) (6) (b) (6)
Reviewed by:  

QC Depa rtment 
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Appendix C
 Specification, Certificates of Analysis, and HPLC 
Chromatograms for PureCircle GSG 

C-1 Specifications for GSG, Trade Name NSF-02 
C-2 Certificate of Analysis Lot GSG0415633 
C-3 Certificate of Analysis Lot GSG0714568 
C-4 Certificate of Analysis Lot GSG0914578 
C-5 Certificate of Analysis Lot GSG1014587 
C-6 Certificate of Analysis Lot GSG1114612 
C-7 HPLC Chromatograms 
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PURECIRClE SON BHO (578803-K} 
PT23419 Lengkuk Teknologi, techpark@enst ek, 

71760 Sandar ENSTEK, NegeriSembifan, Malaysia 
E-mcil: office@pure<ircle.com www.pure<ircle.com 

Tel: +606-798 7300 Fax: •606-7913333 
• 

PureCircle 
PCSIHAB~39.S 

l:~uo: D~te:: 19/ 11/10 
Re\lision: 04 

SPECIFICATION OF PRODUCT 

NAME OF PRODUCT: NSF -02 

SHELF LIFE: 3 Years from Manufacturing Date* 
STORAGE CONDffiONS: Store in cool, dry and ventilated area 

PARAMETER SPECIFICATION METHODS 

Appearance White or yellowish powder Organoleptic Evaluation 

Total oontent of Steviol Glycosides, % 2:80.0 Adsorption Chromatography 

Dextrins, % $20.0 Adsorption Chromatography 

Loss on drying, % g;o JECFA vo1.4 

Ash, % <1.0 AOAC945.46 

Arsenic (as As), ppm <0.5 AOAC993.14 

Mercury (as Hg), ppm <0.05 AOAC993.14 

Lead (as Pb), ppm <1.0 AOAC993.14 

Total Plate COlmt, CFU/g <1000 Chapter 3, FDA 

Yeast and Mold, CFU/g <200 AOAC997.02 

Total Colifonns, MPN/g Not permitted Chapter 4, FDA 

E. coli cotmt, CFU/g Not permitted AOAC991.14 

Salmonella sp. Negative/25g Tecra Unique!AOAC 2000.07 

*-Under Pw-eCrrcle recommended storage condibons 

C-1 Specifications for GSG, Trade Name NSF-02
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• 
PureCircle 

PUREC IItC LE S DI'I BHO (578803-K) 

PT2J41~. Ltngluk Tcknolt~i!-1 cec:hparl.·densc~lo;. 
111M a • ..,., c~~ TEl-. 
'kctt• ~llan. \'l31!.)1clll 
Td- ·611~-'N~ 7J00 · fa., -6-llb.':Vt J3..;) 
EoftLifJ'''mc~ 

C ERTIFLCATE OF ANALYSIS 

l\ \\If 0 1 PROOl CT: N F-02 
8.\T(IJ jj: CSGO~I563J 
'\1 " ' M\llRL\ G 0\1 f: ro•• Apr il lOts 
E~PtR\ o.-n: 3 Years from Man ufacturing Ontc• 
STOKACt:. Co,mmo,~: Store in cool, dry aod ventllau~d :ilrru . 

• 
PARA \l iTER !.PECIFICA TIO' ~IFTIIOOS R£SULT 

Appcomuh.c \\l1il1! or )~IIO\\ish PQ\\ I.lcr ~~olcr'llic [\nluation Appn)\\!d 

Total content of Stcviol Gl)u• ... id!!s. 0 o Z:80.U Adsorption Chromatograph) ~4.64 --lk\1nn,. •• ~20.0 Adsorp:ion rhromatograph~ 1560 

l 0'1-.. 00 dl) lflg. .. 
' 

~6.0 
' 

IF<"I· A '~I ~ 3.95 

,\sh. •• I <1.0 \0.'\(' 9~ ~ 46 0.11 

1\mnk (liS i\5}. ppm <0.5 ,\0'\( 993. 14 0.099 

Mereu!') (a:, Bgl. ppm 

lcaJ to• Pbl. ppm 

<0.05 

<I 0 

AOA( 993.14 

A(l!\C 993.14 

<0.005 

<0.005 -
1 Tvl.ll Plll1< (ount. CA •;@ <1000 -\0.-\C" CXIO.I2 .\0 

y ,.,, and \1old. m. g <200 \0·\( '197.0! '\()t Oo:t<etcd 

lout (\til limns. MP'i g ~-~ permitti!d Ch,tptcr 4. I·UA '\ot l.>etecocd 

C. roll coum. Ct'U/g 
-
Soll•w•dl~ 'I' I 

rm uNot pc j cd 

'\cgdlt\ e:15g 

/\OM" 991.1 ~ 

1 "-~ra Unique , 

AO. \t' 20011.07 

~Ol Oi:'tecwd 

ScgiUht 

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

Prepart d b~: Re,ir"ed b~: 
Shar ifah llida~ Sua nne Wong Soo ~ian 
Qualil) A» ur.t ep Quollt) Assuranre Oepllrt ment 

Date: 28'" Aprll2015 Onte: 28'' April 20 I ~ 

C-2 Certificate of Analysis Lot GSG0415633
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C-3 Certificate of Analysis Lot GSG0714568
 

• 
PureCircle 

PURECIRCL£ SON IIHO (578803- K) 

PT 234 19, Lenglnlk T c&.:nologi. techpark'li<rulek. 
71760 BMdar EKSTEK 
Negcri S<:mbilan. Mala)'Sia 
Tel: +6\M-798 7300 · Fax: ~606-791 3333 
E-mrul: olli~<Ii.PU~= 

CERTTFJCA TE OF ANALYSIS 

NA)lE OF PRODUCT: NSF·02 
BATCH#: CSC0714568 
M A:-IilTACTURI'iG DATE: 7'' July 2014 
EXPIRV DATE: 3 Years from Manufacturing Date* 
STORACE COi\'OITIO:-<S: Store in cool, dry and ventila ted area. 

PARAMETER SPECLFICA T!ON METHODS RESULT 

Appearance White or yellowish powder Organoleptic Evaluation Approved 

Total com<m of Sreviol Glycoside;, '1-o ~80.0 Adsorption Chromatography 83.78 

Dcxtrins. % $10.0 Adsorption Chromatography 16.41 

Loss on drying. % ~.0 JECPA vol.4 5.69 

Ash, % <1.0 AOAC945.46 0.34 

Arsenic (as As), ppm <0.5 AOAC993.14 0.187 

Mercury (as Hg), ppm <0.05 AOAC993.1 4 <0.005 

Lead (as Pb ), ppm <1.0 AOAC 993.14 0.0 10 

Total Plate Count, CFUfg <1000 I AOAC990.12 Not Detecred 

Yeast and Mold. CFUfg <200 AOAC 997.01 Not Detected 

Total Coliforms. MPN/g Not pennined Chapter~. fDA Not Detected 

E.roli count, CFUfg Not pennitted AOAC 991.14 Not Detected 

Salmonella sp Negativel25g 
Tecra Unique f 

AOAC 2000.07 
Negative 

' . ~ 

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

l'repared by Reviewed by: 

Noorwaeda M Suzanne Wong Soo Sinn 
Quality Assurance Depa rtm ~nt Quality Assurance Oeparunent 
Date: 23'• July 2014 Date: 23'" J uly 2014 
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• 
PureCircle 

P URECIRC LE S ON BHD (578803-Kl 

rT l34J9, Lengkuk TcknologJ. tc-thp.ark'g_'Cllstck, 
71 i60 Bandor F~STf'l( 
Negel'l Sembilall. Malaysia 
Tel: +~06-798 7300 • F"": +606-791 33:>3 
E-mail: officcil purccjrc!c CQ!ll 

CERTlflCATE Of A NAL YSlS 

NAM[ OF PROI) liCT: NSF-02 
8 ,\TCII #: GSG0914578 
M,\i'IJFJ\CTI RJ'I(; DA'I'f.: 4'• Se.ptember 2014 
EXPIRY DATE: 3 Years from Manufacturing Date* 
STORM;" CO~OITIOJ\S: Store in eool. dry and ventilnted area. 

PARA~I ETER SPECIFICATION M ETHODS RESULT 

Appearance White or yellowish powder Organoleptk Evaluation Approved 

Total content ofSteviol Glycosides.% !::80.0 Adsorption Chromatography 85.92 

Dexrrins. % $20.0 Adsorption Chromatography 14.40 

Loss on drying,% ~6.0 JECFA vol.4 4.95 

Ash. % <1.0 AOAC 945.46 0.20 

Arsenic (as As}, ppm <0.5 AOAC 993. 14 0.197 

Mercury {as Hg). ppm <0.05 AOAC993.1~ <0.005 

lead (as Pb ). ppm <1.0 AOAC993.14 <0.005 

Total Plate Count. CFU/g <1000 AOAC 990.12 10 

Yeast and Mold. CFU/g <200 AOAC 997.02 Not Detected 

Total Coli forms. MPN/g Not pemiued Chapter 4, FDA Not Detected 

£.coli coum, CFU/g Not permitted AOAC 991.14 Not Detected 

Sa/monel/" sp NegativenSg 
Tecra Unique I 

AOAC 2000.07 
Negative 

•·Under PurcC1rclc recommended storn_gt cond1U0ns 

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

Prepared by: Reviewed by
oomaeda Muslan Alina Omitrieva 

Quality Assurance Department Quality Assurance Department 

Dare: 18'' September 2014 Date: 18'' September 20 14 

 

C-4 Certificate of Analysis Lot GSG0914578
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C-5 Certificate of Analysis Lot GSG1014587 
 

• 
PureCircle 

I'URECI RCLESDN BHD (~78803-K) 

P'f l3419.lcngt.u" T~:~.te\;hl)lrl..c4..::n,l~l.. 
71"60 Bondor E'ISTFI-. 
'~gcn ~~nb1lan.. \-1-lle}'Sia 
T<l ~798 7300 · fa< -60o>-:'<ll JJB 
~-mad oJil'h.""t:al'\!ltC11'ctC'_gxo 

CERflFICATEOFA ALYSIS 

N \\II OF PRODt:CT: SF-02 
8\ICIIII: GSG I O I~587 

M " l F \(1~1 RI\ G DArE: 13" October 2014 
EXriR\ DATE: 3 Year$ frono Manufacturing Date* 
STORM;t. CO:-.'OJTIO'IS: Store in cool, dry und ventilated area. 

PARAJ\I ETER SPEC I FICA TIOJ\ M•. l liOO~ RESt LT 

1 Appearance White or )ellowish powder Organoleptic E'aluation Appro'ed 

Total rootem ofSte,iol Gl)cosi~~. •. ~80.0 Ad<Orption Chromato&raph) 85.80 

Oe•tnns. •. $!0.0 Adsorption Chrom•tograph) 15.15 

Lo>; on dr)ing. • • ~.0 JECFA 'ol.4 3.92 

~.·. 
Arsenic (as AS). ppm 

< 1.0 

<0.5 

A0AC945A6 

AOAC 993.14 

l 0.38 

0.190 ·-
\.1ercury (as Hg). ppm <0.05 AOAC993.14 <0.005 

Lead (as Pb), ppm <1.0 AOAC 993.1 4 0.014 

Total I' late Couno, CFU/g <1000 AOAC 990.12 Not Detecoed 

Yeast and Mold. CFWg <200 - AOAC 997.02 Not Detected 

total Colifonns. MPN!g 

£.coli counL CFU'& 

Not permitted 

!'>ot pennined 

Chapter 4. FDA 

\0 .. (.' 991 14 

Not Detected 

hot Detected ·-

Sulmonella sp 'egm,c:!Sg I 
1 ecra Unique 

AOAC 2000.07 I "•&:Hi'' 

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

l' repared by: Re>ie\\ed b)
Suznn ne Wong Soo Sian Alina Dmitri<\ a 
Qunlity Assurance Oepnrtn1ent Qua lity Assurance Ocpnr1ment 

Out<•: 28'" October 2014 Date: 28'" October 2014 
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• 
PureCircle 

PURECIRCLE SON BtLD (578803-K) 

l't lJ419, Lc:ngkul.. Td;.oo~ te.,;hr.tr~.,..n .. ll.k. 
71160 83ndar E'<STEK 
l\.qc:n Snnbilu. Malays.u• 
I< ~"98"JOO · Fa.'--<>()6.?91 BH 
l-maal ilal~ ld! rurt"l---uck com 

CER riFICATE OF A1 AL YSIS 

NA \ll OF PRODtCT: NSF-Ol 
Bnru#: CSCI I1~612 
M \M'FAClTR r~G 0 .\TE: 28" 'lo' ember 2014 
E,\.I'IRl' D ATE: 3 Years rrom Manufacturing Dare• 
S tORAG~ CoNorrro:-s: Store in cool, dry and ' 'enl ilated arcn. 

PARA \JI:TER SPE:ClFICA TION METIIOOS R£sl'I,T 

Appearance While or yellowish po"der Organoleptic E•aluation Approved 

I oral content ofSte' iol GI)COsidc>. •. :>80.0 Adsorpr10n Chromatography 87.99 

Oc\trins~ •. <:!0.0 Adsorption Cl1romatograph) 
1 

12.7~ 

Loss on d~ing. • • ~.0 JECfA volA 4.48 

A&h. 0 '0 <1.0 AOAC 9-15.46 0.25 

A"<nic (as As). ppm <0.5 AOAC 993.1~ 0.404 

Mercury (as Hg). ppm <0.05 AOAC 993.14 <0.005 

Lead (as Pb ). !PPm < 1.0 AOAC 993.14 0.026 

Total Plate Coulll. CFUfg < 1000 AOAC990.12 10 

Yeasr and Mold. CFU/g <200 AOAC 997.02 Nol Detecred 

ToUII ColifomlS, MPN g ;\lor permitted I Chapter4. I·DA No1 Delected 

£coli count. CFU:g 1'-01 permitted AOAC991.1~ }\ol Detccled 

S<1lmondla sp NegMin~ ':!Sg 
I T~cra Unique 

i\0!\C 2000.07 
Neg:ui-..~ 

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

Prepared by: Re.·ie\\ed b
Noorwaed~•· M usl90 Alinn Omiu·ieva 
Qunllly Assurance Department Qualit)' Assurance Ocpnrimcnt 
Date: 16'' December 201~ Dale: 16" Dcccmbcr201~ 

 

C-6 Certificate of Analysis Lot GSG1114612
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Sorted By Signal 
Calib. Data Modified 3/10/2015 3:00:33 PM 
Multiplier 1. 0000 
Dilution 1. 0000 
use 1'.u1tiplier & Dilucion Factor wi th ISTDs 

Signal 1: DAD1 A, Sig• 210,4 Refa 360,100 

Peak Ret Time Type Width Area Area Name 
fl (min] (mi n] (mAU•sJ % 

----l ------- l------l-------l----------1--------l------------ ---------
1 18.897 Ml? 1.0604 4526.37744 10. 3429 mono-Glucosyl Stevinside (Stv-Gl) 

2 23.691 MP 0 . 8351 5875.26074 13.4251 m.ono-Giucosyl RebA (RcbA-Gl 

3 26.664 Ml? 0 . 9333 4001.15381 9.1427 di-Giucosyl Stc\•iosjde (Stev G4 2) 

d 29.688 MP l.. 0552 5200.17676 11. 8825 di-Giw:O<yl R.bA (RebA G-2) 

5 33.477 MF ~.35~6 3221.84399 7.3620 tri 4 Giucosyl Steviosklc (Stcv G3) 

6 35.547 MF l. 0853 4210.69531 9.6215 tri-Glucosyl R£bA (R•bA GJ) 

7 38.745 MF 2.3394 2591.56934 5. 9218 te-t:ra4 Gtucosyl Stcvioside (Stev G4) 

8 42.009 MF 1.1745 2923.30420 6.6798 te<ra-Giucosyl RebA (RebA G4) 

9 43.035 MF 1.4549 1795.60706 4.1030 pe-nta4 Giucosyl Stc\ioskte (Stev GS) 

10 46.0~9 MF l.. 5399 2510.90234 5.7375 p<nta-Giucosyl R£bA (R.bA GS) 

11 48.222 MF 0.5756 357.67560 0.8173 hexa4 Giucosyl Stevioside (Stev G6) 

12 50.595 MF 2.0926 2621.54077 5.9903 h.,.·GluroS)i Rd>A (RebA G6) 

13 54.247 MF 1.8362 1578 . 69287 3.6073 hepu-Giucosyl RebA (lkbA G7) 

1.4 58.079 MP 1. 7472 1280 . 73779 2.9265 octa-Giw:osyl RebA (RebA G8) 

15 63.072 MF 1.9240 1067.74927 2.4398 nona-Giuc<><yl R.bA (RebA G9) 

Area Percent Report 

C-7 GSG HPLC Chromatograms 
 
Data File C:\CHEM32\l\DATA\26042015\DEF_LC 2015-04-26 l2-35-31\SIG1000022.D 
Sample Name ' PCS 

Acq. Operator Seq. Line 22 
J\cq . Instrument. :rnst:rument 1 Location Via l 3 
Injection Date 4/27 / 2015 9'36:52 PM Inj 1 

Inj Volume 12 ~1 
Acq. Method C: \ Chem32\ l \ DATA\ 26042015 \DEP_LC 2015-04 - 26 12-35-34\SWETAGRAD . M 
Last changed 4/26/2015 9:25: 36 AM 
Analysis Method C: \CHEM32\1 \METHODS\SI~RTAGRAD. M 

Last changed 8/26/2015 10:59:17 PM 
Mechod Info Gradient Method for SWRTA 

Sample Info : GSG 633 
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Data File C: \CHE~l32\1 \DATA\04012015\DEF LC 2015-01-04 04 -57-1.4 \SlGl000008 . D 
Sa~ple Name: GSG 

Acq. Operator Seq. Line a 
Acq. rnscrumcnt J:nstru:nent 1 Location Vial 5 
!njection Date 1/4/2015 4:16:54 p~ I~j : 

Inj Volume 1~ pl 

Acq. Method C:\Chem32\1\DATA\040l2015\DEF LC 2015·01 04 0,4-5 7- H \SviE1'AGRAllo M 
Last changed l/4/2015 4:5'1:13 11M 
l\.1alysis ~lethod C:\CHEM32\l\METHODS\REBASEQ.M 
Last changed l/28/2015 6:21:07 AM 

(modified after loading) 
:olethod InEo Gradient ~ethod for SWETA 

Sample info GSG 612 

  














      

Area Percent Report 

Sorced By Signal 
tv.:ult:~plier LOOOO 

l>:ilut:ion 1. 0000 
U!icl ~4ultiplier & Dilution Factor wlth TSTD~ 

Signal 1 : DADl A , Sig:210 , 4 Rcf:360,100 

cak Rct.'l'ime Typ~ Width Area Hejg!lt J\.rea 
R [m.n] [min) (mAU*s) [mAUl ~ 

··--I------- 1--- -I ·------I ·--------- 1- · ·-------I------- -I 
1 20.596 ~IF 0 0 9334 4647.64990 82.98412 10 0 2223 mono-Glucosyl Ste\lioside (Stv-G 1) 

2 25.537 ~IF 0.7003 5942.90332 141.43909 13.0712 mono-Giu<osyl RebA (RebA-GJ) 

28.743 MF 1.. 0616 "253. 97900 66 . "18529 9. 3 565 cU-Giucosyl Ste\•ioside (Ste\' G-2) 
31 . 979 MF J . 0450 5159 .29980 82 . 29238 11.3477 cU-Giw:osyl RebA (RebA G-2) 

5 36 . 109 MF 1 .3354 3330.08521 41.56237 7o32H t ri-Gfucosyl Stevioside (Stcv G3) 

6 38.004 MF 1. 0299 3769o47681 61.00037 8.2908 tri-Giucosyl RebA (RebA G3) 

'I 40 . 499 MF 1 . 5903 3126.31250 32.76498 6o8762 tetra-Gluco!>)'l Stevioside (Stev G4) 

8 44 . 215 MF 1 . 2626 3 129.18750 41.30594 6.8825 tctra-Giurosyl RebA {RebA G4) 

9 47 . 1.08 MF 1 . 3300 l 925.82678 24: . 132:!J6 4.2358 penta.Ciucosyt Stevioside (Stev GS) 

10 18.633 MF 1 .7636 Jn3o90918 35.19297 8.1906 penta-Giucosyl RebA {RebA GS) 

u 51.2B1 PM 0.6352 3?5o9??11 9oB6526 OoS269 hexa-Glw:osyl Sicviosidc (Stcv G6) 

12 53 . 661. MF 2.0347 2 279 0 23950 l.8o66978 5o0l31 hexa-Giurosyl RebA (RebA G6) 

:13 sa . 409 ME' l.. 4079 2379.43140 28o16814 5o2335 hepta-Glucosyl RebA (RebA G7) 

14 63 . 466 ME' 1.7323 931.. 77161 8 . 96443 2 o 0 « 9 4 octa-Giurosyl RebA {RebA GS) 

15 70 . 024 MF 1 . 8527 490.59769 4.41345 1 . 07 91 "ona-Giucosyl RebA (RebA G9) 

Tolalo : 4 0 54 656c4 679o 531~3 
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Data File C:\CHEM32\l\DATA\01022015\DEF_LC 2015-02- 01 02-30 - ll\SIG100001 2 . D 
Sample Name: GSG 

Acq. Operator Seq. Line 12 
Acq. Instrument Instrument 1 Location Vial 6 
Injection Date 2/1/2015 7:31:44 PM Inj 1 

Inj Velum~ 12 ~1 
Acq. 11ethod C:\Chem32\l\DATA\01022015\DEF_LC 2015-02-01 02-30-11\SWETAGRAD.M 
Last change d 2/1/2015 7:31. :32 PM 

(modified after loading) 
Analysis Me~:hod C:\CHEM32\1\MBTHODS\REBASEQ1.M 
Last changed 2/9/2015 5:24:25 PM 

(modified afte r loading) 
Method Info Gradient ~tethod for SWETA 

Sample Info GSG 587; 

 




 





Area Percent Report 

Sorted By Signal 
Multiplier 1.0000 
Dilution 1.0000 
Use Multiplier & Dilution Factor with ISTDs 

Peak RetTirne Type Width Area Height Area 
# (min) (min) (mAU*s) (mAO) \ 

----l-------1----l-------l----------l---------- l--------l 
1 21.524 MF 1. 0064 4841.92139 80.18269 10.5810 mono-Giucosyl Stevioside (Stv-GJ) 

2 26.556 MF 0 . 7761 6105.41748 131.10803 13 . 34 21 mono-Giucooyl RebA (RebA-G I) 
3 29.736 MP 1 .3690 4372.32715 53.23042 9 . 5548 di-Giurosyl St<Vioside(St<VG-2) 
4 33.092 MP 1 .1011 5210.00391 78.83846 11 . 3 8 54 di-Giuc<><yl RebA (RebA G-2) 
5 37.321 ~IF 1.6429 3700.25293 37.53679 8. 0861 tri-Giucnsyl St.-iosido (StevGJ) 
6 3 9. 042 MF 1 . 1349 4164.80420 61.16076 9.1013 tri-Giucos)'l RobA (RebA GJ) 

7 42.557 r~F 2 . 3965 2606.72168 18.12871 5.6964 tetra4 Giucosyl Ste\iosidc (Stev G4) 

8 45. 312 r-tF 1 . 3690 3156.62354 38. 43089 6.8981 trtra-Giucnsyl RebA (RebA G4) 
9 48.131 I1F 1 . 6185 1327.85986 u. 67404 2.9018 pcnta·G1ucosyl Stevioside (Stcv GS) 

10 49.778 MP 1. 6224 2516.58691 25.85243 5.4995 pcnta-Giuros)'l RebA (RebA GS) 
11 53.125 MF 0.7401 465.58945 10.48470 1.0174 he.xa·G1ucosyl Stevioside (Stev G6} 

12 53.855 MF 1. 8429 2645.74976 23.92778 5.7817 hexa-GluroS)'I RebA (RebA G6)) 
13 58.250 I·1F 1. 3 371 989.27747 12. ll104 2.1619 h.-pta-Giucosyl RebA (RebA G7) 
11 61.420 loJJ<I 1.6581 2471.94897 24.84685 5.4019 octa-Giucosyl RebA (RebA G8) 
15 62.406 I 1M 1.4614 1185.4 6704 13.5l.978 2.5906 nona-GlucoS)1 RebA (RebA G9) 

Totals : 4.57606e4 623.25335 
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Data File c,\CHEM32\1\DATA\23092014\22092014 2014-09-23 22-49-44\SI G1000009.D 
Sampl e Name' GSG 

Acq. Opera1:or Seq. Line 9 
Acq. Instrument lMstrument 1 Location Vial 3 
Injection Date 9/24/201~ 1'16,29 PM Inj 1 

Inj Volume 12 ~l 
Arq . M'Pthnrl r ,\rhPm1, \1\0AT A\?10Q?014\??.0Q?.014 ?.014-0Q-?1 ' ?.?-4Q-44\~WRT~GRAO M 

Last changed 9/23/201~ 10,49,43 Pr~ 

Analysis Method C' \CHBM32\1 \~1JlTHODS\SWETAGRAD . .M 
Last changed B/21/2015 1o,ss,57 AM 
Method Info Gradient Nethod for SWETA 

Sample Info GSG 578 

 

















Area Percent Report 

Sorted By Signal 
Calib. Data Modified 3/10/2015 3,00,33 PM 
Multiplier 1. 0000 
Oilucion 1. 0000 
Use Mul t i pli er & Di lution Factor with ISTDs 

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

Peak Ret T i me Type Width Area Area Name 
# (mi n] (min) rmAU•sJ % 

---- l-------l-- --- -l- -- ----l-------- --l --------1------- --------------
1 19. 187 0 .0000 0 . 00000 0 . 0000 
2 19.915 MF 1. 34 79 4697 . 08398 11.2735 mono-GlucosyJ StE'Vioside (Sn··G l) 

3 24. 118 MF 0 . 9563 5767.88135 13.8435 mono-Glucosyl RebA {RebA-G I) 

4 27 . 260 MF 1 .1902 3992 . 33374 9.5820 di-Glucosyl Stevioside (Stev G-2) 

5 30.326 MF 1.1527 4853.93945 11.6500 di-Giurosyl RebA {RebA G-2) 

6 34.269 MP 1. 4495 2967.84570 7.1231 tri-Glucosyl Ste\ioside (Stn· G3) 

7 36.154 MF 1. 3694 3990 . 61353 9.5779 tri-Giucosyl RebA {R.bA G3) 

a 40.107 MP 2.1202 2036.99634 4.8890 tet.ra-Gluc05yl Stevioside (Ste\' G4) 

9 42. 121 MP 1 . 3326 2719 . 69653 6.5276 tetta-Giucosyl R.bA {R.bA G4) 

10 14 . 255 MF' 1.5882 2234.56689 5.3632 pent.t-Giucosyl Stevioside (Stev GS) 

11 46.810 ME' 1.6765 2037. 20581 4.8895 penta-Giucosyl RebA {R.bA GS) 

12 48.635 MF 1.1645 799.97400 1. 9200 hexa-Giucosyl Ste\ioside (Ste\' G6) 

D 52 . 115 PM 2.5002 2517.93913 6.0431 hexa-Giucosyl RebA {R.bA G6) 

14 54.512 MF 2 .1264 1255.20850 3.0126 lwpta-Giucosyl Rcl>A {R.bA G7) 

15 59.141 MF 1. 554" 1216 . 02026 2.9186 ocu-Giucosyl RebA {R.bA GS) 

16 63.101 HF 1. 7878 577. 59113 1. 3863 nona-Giucmyl R.bA (RebA G9) 
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Data File C'\CHEM32\l\DATA\140820~4\DEF_LC 2014-08-14 12-32-59\SIG1000017.0 
Sample Name: GSG 

~••••••••••============================•••••••••••••eee============== 

Acq. operator Seq. Line 17 
Acq. Instrument Instrument 1 Location , Vial ll 
Injection Date 8j15/2014 2:26,18 PM Inj 1 

Inj Volume : 12 ~l 
Acq. ~let hod C:\Chem32\l\DATA\l4082014\DEF_LC 2014-08-14 12 - 32-59\SW£TAGRAO . M 
C..ast changed 8/14/2014 9:40:36 AM 
Analysis Method C:\CHEM32\l\METHODS\SWETAGRAD.M 
C..ast changed 8/16/2014 12:30:41 AM 

(modified after l oading) 
Method Info Gradient Method for SWETA 

Sample Info GSG 568; 

 













Area Percent Report 

sorted By signal 

Multiplier 1. 0000 
Dilution 1..0000 

Ose Multiplier & Dilution Factor with ISTDs 

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

Peak RetTime Type Width Area Height Area 

ft (min] [min] (mAU• s) (mAUl % 

----l-------l----l------- l----------1----------l------- - l 
1 20.752 ME' 0.8918 5812.55322 108.63142 11 . 6566 mono-GlucosytStevioside(Sn•.GI) 

2 2S.529 ME' 0.7220 6771..79932 156.32436 13.5803 mono-Giucosy! RebA(RebA-Gl) 

3 28.723 ME' 0.8216 4774.32129 96.84922 9 . 57 4 5 <U-Giucosyl Ste•io<;de(Stcv G-2) 
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Peak RetTime Type Width Area Height Area 
# (min) (min) (mAU•s) (mAO) %' 

----l-------l---- l-------l----------l----------l --- ----- 1 
4 31.788 MF' l . 0596 5867.89258 ~2 . 2~915 11 . 7676 cli.GI~syl RebA (RebA G·2) 

5 35. 8 86 MF 1. 5204 3767.97412 41.30482 7.5564 t.ri·GJucosyJ Steviosj<.k (Ste'' GJ) 

6 37.602 MM 1 . 2303 4298.32812 58.23037 8.6200 tri·Glucosyl RebA (·RebA G3) 

7 40.025 MM 1.5139 3145.84961 34.63289 6.3088 tetra-Giucosyl StE'Vioside (Stev G4) 

8 43.768 MF l. 2199 3428.44946 46.84030 6. 8755 tetn·Giuc05yl RebA (RebA.GI) 

9 46.569 MF l. 2512 1838.76099 24.49403 3.6875 penta-GiucMyt Stevioside (Ste'' GS) 

10 48.037 MF 1.5903 3543.85522 37.14088 1.1069 p<nta-Gluc05yl RebA (RebA GS) 

11 50.412 MF 0.7820 421.72455 8.98771 0.8457 hexa-Giucosyl Stcviolside (Ste\' C6) 

12 51.969 Mf' 1. 8486 2428.63208 21.89672 4.8704 heu·Glurosyl RebA (RebA G6) 

13 55.631 MF 1. 9477 2258.15845 19.32311 4 • 5286 hepta·Glucosyl RebA (RebA G7) 

l4 60.444 MF 1. 4824 982.79895 11.05000 1.9709 octa·Giuoosyl RebA (RebA GS) 

15 64.214 MF 1. 7572 523.62213 4.96639 1.0501 nona-Giuc05)iRebA (RebAG9) 

Totals ' 4.98647e4 762 . 97139 

•t~ End of Report ••• 
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Appendix D Pesticide Analysis Reports for PureCircle GSG 

D-1 Pesticide Analysis Report for Lot GSG0714587
 
D-2 Pesticide Analysis Report for Lot GSG0914578
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Envii'OMW:ntal Micro Analysis, Inc. ISO 170ZS ICO'Odu
460 N Eut Street EW 0.1'\lflctt t 12
Woodland, CA 9Sn6 

Analytical Report 

N~12,201ol 

(:Melli: lecfa Mt.lslan 

PUreCirek> SM. 8hd. 
PT 23419 a..ndat rn..c 
Negeri s.ntli~ . 71710 

F'tlc:ln!: +~791..UU 

Fu + 60&-791-3333 
._, ....code~ 

Project No: 

PO No: 

Client Sampte 10: GSG0714S87 
NSF·02 
30th October 14 

lEMA ~No-: , .. 110321.03 

Date Recei\led: 111'312014 

E a·l:tae'lion Me!thOd: FDA 302 

Date Extracted: 111412014 

Oate~leted: 11/'112014 

tlon 
8'9 

""""" ($30) 666·6890 Fax: (530} 66""'Z987 
•·mail: tr'NII~tl'l'llllb,com websltt: www.em.lab.com 

!!!. Tote-rant:@ ......,..... 110111 -
cnnallvtn NO 0.010 
dr:n NO 0010 

HC NO 0010 

""""' "" 0.0,0 

"" 00,0 

"" 0.010 ~ "" 0010 
NO 0010 
NO 0010 

o-
"""""~"""' n_,. 

NO 
NO 
NO 

ODtO 
0010 
0.010 

l>l«onoi> NO 0.010 
h~IOrnel!¥ NO 0.010 
hlotOCM!on~l NO 0.010 
. PC NO 0.010 
.s.CI'*:Ir<lane NO 0.010 
.&-NonacMor NO 0010 
cs·Permeltwln NO 0010 
loma:one NO 0010 
yanazine NO 0010 

ytlem!Witln NO 0010 
,._~ NO 0010 

o!Mt!l'ltll NO 0010 
....... c NO 0010 

a•••' NO 0.010 

01141~ --- NO 
HO 

0.010 
0.010 

NO 0010 

,....,. .. 
"'"""' 

NO 

"" "" 
0010 
0010 
OOtO 

Od"enoc:onuoit I. 2 NO 0010 

"""""""'b NO 0010 

Di~t{:lh l,2 NO 0010 

O.n• •mn• 

"-
NO 
NO 

0 .010 
0010 

Enciosul!an Sl.llla• NO 0010 
EI'ICIOSIJI!an-1 NO 0010 
Encl06\l!!oll'-ll NO 0.010 
Endrh NO 0.010 

EpOxiconatote NO 0010 

EI&COII&rofe·l NO 0-010 

EtaOOneuofe~ NO 0.010 

Elhld.lr11in NO 0010 

Elndduole  ........,., ... --
NO 
NO 
NO 
HO 

0010 
0010 
0.0 10 
0010 

F~ ... l NO 0010 
F~e-2 --- "" "" "" "' 

0010 
0010 
0.010 
0-0tO ,_ •o 0.010 _ NO 0.010 

F>J"""" ... .-.. ...... 
NO 
NO 
NO 

0010 
00\0 
OOtO 

gamrna·BHCIUI\danl NO 0010 

ga!TWOI.a-.IOrdet~e NO 0010 
Hep!adiiOr NO 0010 
tMp!ac:tiiOt EpO)Ide NO 0010 

H$l(o)Chlorotltnltrl0 NO 0.010 

-
A
N
~

"-----C
"e
C
C

C

c
c
c
c
C
C
C
.

O
.
o
0·-.-
"

.···

.

NO • NO"- Oetoctod 11 fie A~ing L.i'ni'l (AlJ 
T otor at~co eta! a UJ~.en II'Om 40 C FR § 1 eo andlor MRLd...,bast-00111. Envlronmenlal Wiero 
AntA\ts••· r.c, m akK no ctai!'I'IS as 10 the eocvrecy ~ !Qtlftnot nurn.,_"' 
£~ s.-nplo 111d extraels are SIO(ed lor a lfM'IImutn ol30 cMyt kornltl• d•te ol ~Niyt:lcoll 
rtc)Of1 Specl;al stor;ago amiii'IQC!mctnts possible. 
A"'-'U ,..la!e Clflly 10 1tetr.s lto$1ed. 
Slfnpitf •'• _,a~yzed urcce~ved. 
Pleopont tnould noc 0$ rt~, e:wQipt In lull, Wt11'10t.ll Wh1111'1 COI'Iitl'l by fi'I~I'Ot\IMI'IWI 
t.llcro AnalySis, !tiC. 
To Mt !hi SoCOPe of our ISO I 7025 actreditabOI\ 90 'OI'IIb:l /MINIM! Cctnl SOt 70QS. pdf 

--.. Page: IS oi4Z 

D-1 Pesticide Analysis Report for Lot GSG0714587
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Environmental Micro Analysis, Inc. ISO 1702S ac:c:tecltatiOn 
460 H East Street ElAP Certlfleate 112819 
Woodland, CA 95776 

Analytical Report 

Novem~r 12., 2014 

Client: h!da Mu.slan 
PureCircle Snd. Shd. 
PT 23419 Bandar Enek 
Neger1 Sembllan , 71760 

Pho~: + 606· 791 -2222 
Fax: + 6()6.791 -3333 

ErNil: PureCird8 Groi.U) 

Project No: 

PO No: 

Client Sample 10: GSG07 14$87 
NSF·02 
30th October 14 

EMA Sample No: 14110321 ·03 

Date Rect-1\led: 111312014 

Sample Matrix: Stevia Powder 

An-l!.lytie:al t.lethQd: FDA IMP·.QC2 

Extraction Method: FDA 302 

Date Extract&d: 111412014 

Date Complet ed: 11/612014 

Commerrte: 

. ,,.,,, (530) 666-6890 Fax: (530) 666-2987 
e-mal: emalab@emalab.oom website! www.etnilab.com 

~ 
fiJ. Toler.tnoo .... - -

HexaeOI'Iatote NO O.o10 
tmaull NO O.o10 
lpi'OIIof\e NO 0.010 

INnbda-•CY'!aoiothnn NO 0.0 10 
linuron NO 0.01() 

Metolachlor NO 0.0 10 

"'"" NO o.cno 
r..tonohnuron NO O.G10 
t.~IO~tanl ND 0.01() 

NOO'OI&n NO 0.0 1() 
N uariii'IOI NO 0.0 10 

OJf.OOT NO 0.010 

O.f)'-11e1Mlo."fd\10t NO 0.0 10 

p,p'-DDE NO 0.0 10 
p,I)'.ODT NO 0.0 10 
p,o· ·l.tethcraydllor ND 0.0 10 
Ponconazole NO 0.()10 
Pentac:Noroa~line NO 0.0 10 

Potll.atNOtooetltetle ND 0.0 10 

Pentachlorot>Gnzonhr.lt~ NO O.G10 
Penlacllloro:nloi~ NO 0.()10 

Poty.:t.IQrinll.tc~pl'le")'l· C09.eners NO 0.0 10 

ProctiiOfat NO 0.0 10 
Proeymidone NO 0()10 
PtOI'I\Jrali'l NO 0.0 10 

Pron11mido NO 0.0 10 

Propachlor NO 0.0 10 

Prop11""' NO 0010 

Pf'OI)IOOf\tZ()Ie"l~· l NO O.G10 
Prop~z()le/1'111·~ NO O.GtO 
Pyr;l!CiowOOin NO O.G10 
Pyr'daben NO 0.0 10 
P)"ileno:..·1 NO 0.0 10 
Pyl'ilen~·2 NO 0.0 10 

Oano.yren NO 0.0 10 

0 ..-nlozene NO 0 0 10 
Simazi~~e NO 0 0 10 

TebUCOG'lalOie NO 0.0 10 

TebUfof'II:IYJ;)d NO (),0 10 

Tecnezene NO 0 0 10 
T~lfut!win NO 0.0 10 

Terout~LI"If NO 0.0 10 

Tclfadifon NO 0.0 10 
Tolyflua!W NO 0,0 10 

ttans.Cn10ro.,.e NO 0.0 10 
troilri$-NO~~Iot NO 0.0 10 

It 01n5.Permolhnn NO 0.0 10 
Tliadirnetotl NO 0.0 10 
Trladirnenol Nn 0.010 
Tt\alal$ NO 0.01() 

T ri&cucystrotin NO 0.0 10 

Tritllrnr201e NO 0 .0 10 
TfA.Irali'l NO 0.010 

T l'ltioonouol$ NO 0.010 

V!nctozOIIn "" 0,010 

OalEI ' 11/1 2/1 4 Page:: 16 of 42 
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Envfrorwnent31-., Analy>is, ""'- l$0 1 70lS~

4&0 H bst SVHt E1N' Cenlllcou 1l819 
Wooc:lafld, CA 95776 

Analytical Report 

NO'ttmbet 12,2014 

-
Cfliftlt led.a Mu&lan 

PureCircte Snd. Bl'ld. 
PT 2341$ 8andilt EMit 

.... 
Negeri Sembilan • .,., 110 

l'<n(>de-
+ 606-791-222-Z 
+ 605-791·ll3S 

E-

""'iect""' 

PO No< 

Clont Simple ll: GSG07t4517 
NSF-42 
30th ~lobef 14 

EMA Sample No: 141 10321·00 

Date Received: 11fll2014 

Sample Matrix: Stevia Powder 

Anatytieal M@Cbed: FDA lllP...MS0.1 

ElltJKtion Method: FOA:I02 

O.ttElrtncted: 111412014 

o.u Ccmpl<ted: 11.1112014 

~ 

 -
~ 

(S30) 66W890 Fa: (530) 6""Z987 
enwt...,u t ' tb com 

An.aMe ~ J ole!';anee-
---..;;;--"""' -

Alomnn NO 0.010 
A oetO)I'I'Ijphi:j NO 0.010 
Ollp~o$p!tOKIITIIM NO 0.010 
Am..,. NO 0.010 

Am•"""" NO 0010 
Amilrn NO 0.010 
Anitei'VFiurecol Bu!yl E NO 0010 
AzocyslfCibn ....... ~ 
""""""" -- NO 

NO 
NO 

0010 
0010 
0010 

9-1 ·-S:W~2 -I 
·~ 8upm:a'.e 

NO 
NO 
NO 
NO 
HO 
NO 
NO 

0.010 
0010 
0.010 
0010 
0.010 
0010 
0010 

8~c6uin NO 0010 
eurralln ·- NO 

NO 
0.010 
0.010 

3·0H Carbotur;an c.....,. NO 
NO 

0.010 
0.0 10 

c.,-boluran NO 0.010 
Carbosutfan NO 0.010 
C<~rboXIn NO 0.010 
CydOMeiRO He~ NO 0010 
Cy<l>""' NO 0010 
C)'l'ftla:ole NO 0.010 
Cyprodind NO 0010 
O.smediphrn NO 0010 
~srnetfl,.t DlpMnillnld .. .....,., .,..., .......... ............... 

NO .., 
NO 
NO 

0010 
0.010 
0.010 
0010 

~ - NO 0.010 
NO 0.010 

o..:-.. .., ...... __,., . NO 
NO 

0..010 
0010 

EPf~ ·- NO ..., 0010 
0010 

EfliOra:e 
Et101Um~ ·- NO ..., ..., 

0 .010 
0010 
0010 

Elolenprox NO 0010 
Famo:uoone NO 0.010 
Fen~!n NO 0010 
Fenll.lr;am NO 0010 ............ NO 0010 
Fenoxycarb NO 0 .0 10 
FenprofN~thm NO 0.010 
Fenprooimo!~ NO 0010 
Flusie.zole NO 0010 
Fl.lberd.azOie .... ,., NO 

NO 
0.010 
0010 

l-le:~to~UIIIOAC NO 0010 
,~., NO 0.010 

--

.... 11:..11:.:l::.1:..1•:_ __ R~•edlb'f. Pate: 17 of~2 
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Environmental Micro Analysis, Inc. ISO 17025 accreditation 
460 N East Strut £LAP Certihcat e #2$19 
Woodland, CA 95776 

Analytical Report 

November 12. 2014 

Client: ieda Muslan 

PureCircle Snct. Bhd. 
PT 23419 Bandar Enek 
Ne(Jer i SembJI.an , 71760 

Phone: + 606·791·2222 
Fax: + 606-791·3333 

EfNil: P\1~ Group 

Project No: 

PO No: 

Client ~le 10: GSG0714587 
NSF·02 
30th October 14 

£MA S,.,.,le No: 14110321·03 

Date Received: 11/312014 

Saml)le M1trix: Stevia Powder 

AnalytiCal Method: FDA IMP-HS~2 

Extraction Method: FDA 302 

Date Extracted: 11/412014 

Dat e Completed: 111'6r120 14 

NO = None Oelecse<lillt 111$ Rcpor!lrtg l imil (Rl) 
Toloro'II'ICil d;a1a lakcn &om 40CFR t 180 andfor MRI.Cia~aba&e,~. Env!f'Qrrnontal..-c!O 
Al\illy$1$.. Inc. rNkQ5 no claims as to \lie acturaey OIIOieratloCfl number$. 
Exce&S sarnp&e ano extr.iiCI$ are storod for a minimum ol30 dar* !rom lh& <late ol ana¥11~ 
rei)OrL SpeciahlOtage arranoemena; PQS$1bte. 
Re&u!l$ relale onl)t 10 ilc;~m$ lle$!od. 
Satnl)les ... enalyzeo as reelillvod. 
RepOrtS ShoUicJtiOI b& r81)rO<Iuce<l. 6:XC&9t In full, wnhovl writ~~m coi\S6l'lt b'f EnlllrONnental 
Mao Anat(sis. Inc. 
r o -S6e the soope of our ISO 17lnS accr'e<ltaliOI\ go 10 htr,p'/Jemaiab.oomiiSO 1702S.pdf 

t>.te: 11/12/14 

....... , (530) 666-6890 Fax: (S30) 666~2987 
~HT~ai: emalab@:ermlab.com website: www • ..mlab.com 

An a Me AIIWI!I1 
!!1. .... ~ -

1$0pt~tt) NO 0.010 
l&opropilln NO 0 .010 
l5Qptoi)'IIQ.I;.ne NO 0.010 
l enaci NO 0 .010 
MBTZ NO 0 .010 
Mel)fOtlil NO 0 .010 
Mo!UX)'I NO 0.010 
Mt~oh)l'ciC NO O.G10 
Mell1!urox.an NO 0.010 

""""'"" NO 0.010 
A.teltloptolryf'l$ NO 0.010 
A."etWcill"b NO 0.010 

""""""" NO 0.010 
Me~aea~t>ete NO 0,010 
MGK·264 NO 0.010 
t.toli'la:e NO O.olO 
Naphthalene Acetamld~ NO 0.010 

NaDtD&I'I8Jitl NO 0.010 
Nal)toparnkle NO 0,010 

"'""" NO 0-010 
N:tro!MII!'K!propyl NO 0.010 
Norea NO 0.0 10 
Occ.Minort$ NO 0-010 
o-Ptle~henol NO 0-010 
P$0UI•Ie NO 0-010 
Pet\IJmechalln NO 0.010 
PheM'Iedipt\am NO 0.010 
Pipemonyl 8~<1$ NO 0.010 
Pir.-naea1b NO 0,010 
Promeeart> ·- NO 

NO 
0 .0 10 
0 ,010 

Prometryn NO 0.010 
Propilf9!te ......... NO 

NO 
0.010 
0 .010 

Propoxuf NO 0.010 
P'lfltC<IItiOiid NO 0 .0 10 
P~ef'lr~-1 NO 0.010 

P~M'IM·"2 NO 0.010 
PwritneU'Winil NO 0010 
P~l~!'el'l NO 0 .010 
flesmW!nn NO 0 .010 
Soc:bumcton NO 0 .010 
Sethox)'!Sm '"' 0010 
Simwyn NO 0 .010 
Tebutam NO 0 .010 
T COulhiuron NO 0010 
Tcrbu~ NO 0010 
recooc.ryn NO 0 .010 
T$1r~;uoto KD 0 .010 
T otr•motl"lrin-1 NO 0 .010 
T e~rafl'l&lhri~2 NO 0 .010 
Tl\.aben<Sa.Me NO 0 .010 
THPI NO 0 .010 
Tralkoxydlm NO 0.0 10 
T rieye1al01e NO 0.010 
2.3.5· Tl'lmeU'Iacart> NO 0.0 10 
3,4,5-TnmelhacarD NO 0.010 
Vemolate NO 0010 

Page: 1 8 of 42 
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[IMronmonul NicroANiysb,lnc. ISO 17025-
4&0HbotS.,_ El»Cotllf>cottll819 
Wood..,, CA 9Sn& 

Analytical Report 

Cll~t~l: l~.a Muslan 

PureCirele Snd.. 8hd. 
PT 23419 Bandar Enelt 
Negeri Sembilan • 71760 

Phone: • 606-791..UU 
Ftt + 606-~1·3333 

&Nil: PlnQde ~ 

PO No: 

Client Sample 1>: GSG0714.587 
NSF-02 
30th Oetober 14 

EMA Sample No: 14110321 •03 

0Jte Received:: 11131.2014 

iEXtr'Kdon ~: FDA 302 

Date Extracted:: 11J4/2014 

Oate Completed: t1/fJ20t4 

Duo __:1.:_11:.:1"2::.1.:.10:..___ R$\1-._.. ey· 

- (530) MS-41890 Fax: (530) M6-2987 
wtbait« www~ 

An.a'>"e Ill. ~ .... """' -
"'--C!prl<)t$ NO 0010 
A.z#lpho$,..1Tl$11'1)* 

o.ca.0.1oritnw'lpho5 
Cacll.cSafOS 

NO 0.010 
0.010 •• 

NO 0010 
C~~tt¥~teno~IOfl NO 0010 

~-""""""*"o• 
NO 0.010 
NO 0010 
NO 0010 ~-"-

""""-' c,......_ 
~ 

NO 0010 .. 0010 .. 0010 .. 001Q 
OCF -s-.. ...,.,.,., 
'""*'-.,...,_ 

NO 0.010 ... OJUO ... 0.010 ... 0010 
NO 0010 

Ow'l'!elhOale NO 0010 
o-Jllacr-on NO 0010 
O$ti!Oion NO om a-
Edilenphos NO 0.0 10 
EPH NO 0.0 10 
ElhiOn NO 0.0 10 
Elhot:~rop NO 0.010 
a-Ecn)'lhel()tel~nvt pno,, NO 0.0 10 
f'4f\OI'I'Iipf'>O~ NO 00,0 
F~&rniOfiOS &IliOn& NO 0010 
F6MfOtrMYI ·-
Hi!p!ler'IOpl'loiS ·--

NO 0010 
NO 0010 .. 0010 
NO 0010 

.._ 
-()A - NO oo·o 

NO oo·o ... OOtO ... 0010 

-·-
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EI"''Wonrnental Micro Analysis, Inc. ISO 17025 accreditation 
-460 H Eas-t Stree-t ElAP Certihcate #2819 
Woodland, CA 95776 

Analytical Report 

November u , 20U 

C1ienl: toda Muslan 

Pu.r~irele Snd. Sl'ld . 
PT 2341i8andar Entk 
Negeri Sembllan • 71780 

Phone: + 606-79 1·2222 
Fax: + 606·791·3333 

Email: PureCttde Group 

Project No: 

PO No: 

Clent Sample 10: GSG0714S87 
NSF-02 
30tl'l October 14 

EMA Sample No: 14110321·03 

Date Received: 11/312014 

Sample Matrix: Stevia Powder 

Anatytlca1 Method: FDA IMP-PH0$.2 

Exttaetion Mf!'thOd: FDA 302 

Date Extracted: 111412014 

Date COmpleted: 11/612014 

NO • Nont Oc-ttcu:d a1 tile Reporting l imit (Al) 
ToMtranc:e d~a lakM fr()rn •OCFR f 180 and/or M AW<lla.b011$$.Q0m. Emvonmerllal lkC!O 
An.atysis. tnc. make!! no claims as toN acevracy o! toleranot n~t$, 
(~$$$ s,ampto ~ncfCXIf.ICI$ IIIC $10fCd ((X a l'l'li!WI'Ium 01 30 day61fom lh$ date ¢I ~teiol 
re-pon. 59ecia1$10fa>g9 .arrar.gemon1s posSib~. 
A~;sul!s r~lllta only lo ile!ms tested. 
SamPN ilot9 <tnillYlOCI " roc~ved. 
Raporu. shOIAd not bt rept0d!.IC$d, ~;xctpltn liJI. wilhou! ~~r~ritll!f'l toMet'lt by Erwironmemal 
MitrO AtlatrsiS.II'IC, 
To se.lhe sc«>> ot our ISO 1700S aecrcd.la<IOI'I ~ !o nc:p:IH!malao.c:o!TVIS01102S pdf 

011-te: _:1.:.11:..1:.:2::.1.:.1.:.4 ---

Phone: (530) £66-6890 Fax: (530) 6££-2987 
&-mal: emabb8emalab,oom website: www.ematab.c:om 

Ana Me - l!lo - To!!!<~nce 

"""' 
Mercarbilm NO 0 ,010 
MW!amictopnos NO 0.010 
Mechl(i;alhton NO 0.010 
Meetly! Parathioo NO 0,010 
Mettlyl Para~lliOI'I OA NO 0.010 
Melli~S NO 0.0 10 
Monocr0(11:)$11'1os NO 0.010 
Omttnaootc NO 0.010 
P01ra!t'uon NO 0.010 
Pariltl.onOA NO 0.010 

""""' NO 0.010 
Phot~ $-.Mont NO 0.010 
Phot~~de NO 0.010 
Ph06a\one .,.,. .. NO 

NO 
0010 
0.010 

PltlfTIIphos-rnetl'l')' NO 0.010 
Protenophos NO 0.0 10 
P rOttliOpl\0$ NO 0.0 10 
Pyrazopnos NO 0.0 10 
PyriCI""h!;inthiOn NO 0.010 
0 UIN!phos NO 0.010 
SI.Motop NO 0.010 
St~prol06 NO 0 .010 
TafWI06 NO 0 .010 
T elrf(tiiQNinpho$ NO 0.010 
TOICIOI)MS Melll',i NO 0010 
Tri:lii)"'S NO 0010 
TriCNo~ NO 0010 
Tris (Chlol'optO!¥) Phospt\ale·l NO 0 .010 
Tris (Chlotop!OW) Phosl)l\ate·2 NO 0 .010 
Tris 2·8uto)()'ethyl P"'i!)flate NO 0010 

Page: 20 ot 42 
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Environmental Micro Analysis, Inc. iSO 170ZS ~CCrtditation 
460 H East Street El.AP certi~te 1112819 
WOOdland, CA 95776 

Analytical Report 

Client: ~a Musl.an 

PureCirc le Snct Bhd. 
PT 23419 Ba.ndar Enek 
N egcrt Scmbl14n • 717&0 

Phont: + 606·791 ·2Z.Z2: 
FalC + 606-791·3331 

Email: PureCircle Gro1.4> 

ProJeet No: 

PO No: 

Clicn~ Sampll: 10: GSG0714S81 
NSF-02 
30th Oc.t~ 14 

EMA5a~No: 1411 0321.03 

Date Received: 111312014 

Sample Matrix: Stovla Powder 

Analyti~al Method: EBDC Scteen 

Extraction Melhod: CDFA 

Date Extracted: H/412014 

Date Completed: 11/412014 

NO= None ()ec.eete4S at llle fl&poning Umit (Rl) 
TOle;r,;onoe (1;1.1<11 ~~!rom 40CF'R f '80 <11ndfot MRlcla~ab"'5o.oom. £nYirQC"'menta1 Mcro 
Analy&l&. Inc tn\ilf(KI'IO c:fillm& <1& 10 11'1$ <1Q::Utilo;.y Ol OOio!W'Iot 1'1\II'TibO.t'$. 
Excess &afl'lt)le and extract& are &«>red ror a mlfW'tlum ot 30 $y& from th$~1$ ot41naly1cal 
t~. Sp&eal &I!Of&Qe efta:'~Qernent& pos.&ible, 
Aesull& rei~ I$ only to •tem& 1$$1od, 
SampiK are an¥yteCS a& received, 
Aepor~s SJIOuld 1"10( be rel)fOdi.IOeCS, eoxceot In hA wllhOvl wriuen consen1 try EI'Wircnmen:oal 
Mitro A/13fysiS, ~e. 
To see me scope o1 oor ISO 17025 actt96Wion go »htfil 'll$tna!ab.oom!\S01102S 1)(:11 

........ , (530) 666-6890 ,.,., (530) 666-2987 
4Mnail: emalab@emalab..com website: www.emalab.com 

A.n:aMe !II. T alttt&l'lee - --..;;;--..... , NO 0.030 
ManetHOitflane M·22) NO 0 .030 
MOJ'I(.O~eb NO 0,030 
M>e!il'&t'l"' NO 0.030 
Nabarn NO 0.030 
Tllir&l'l'l NO 0.000 
Zintb NO 0 ,030 
Ziram NO o.ooo 

Oilte: l l/12:/14 Rovoowod l:ry: _  _ Don Peter'$0!\ labotalory OlreC(O( Page: 21 of 42 
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EIMoDI-IIIIIIcroAIIIII*. h:. BO 1711Z5- • 1k 
-N-- EIN'~~819 
-CAIS77t 

Analytical Report -

lllrob 12. 2011 

Client: lect. f*ltlln 
Pur.Circle Snd, Bl'ld, 

PT 23419 Blnc:llr EMile 
Heger~ Sembilln • 71780 

Pl'lont: _,_...,. + 106-791-U.U: 
Fto: ·-7111-1111 

Prajocl No: 

POND; 

a.nt ....... ll: GSG0t145Te 
NSF« 

_....,.. --
24th FebN.,- 2015 

.... 1502251fo0t 

....,.._ 2125/:1015 

Stwta Powder 

AnllyUeal Method: FDA IMP-OC1 

!Extraction lhthod: FOA002 

-Exlnctod: 313/2016 

-~ 31312016 

-(110)-- Fto: (110)....., ...,.. ......... I e 0011 

- - L To!-

....,.., ... NO 0,010 
•• rin NO 0.010 
81pt\loo8HC NO (),010 
Atrazi'le NO 0.010 
Benfturelln NO 0.010 
biMa Chlordan& 
BIJerllftr)l _,. ... _ ... 
c..-

NO 
NO 
NO 
NO 
NO 

0.010 
0.010 
0,010 
0,010 
0,010 

Chlotodlm.form NO 0,010 
Chlot*N:IIaZe NO 0.010 
Chloroneb NO 0.010 
Ch~al 01f'I'I8Ctl~ NO 0.010 
CI'IIOtcltl'lalonil NO 0.010 
CIPC NO 0.010 
do-Ch- NO 0.010 
ds-Ho~chlot NO 0,010 ............... NO 0,010 
ClomatOne .,.,.,.. .. NO 

NO 
0.010 
0.010 

Cyl)ermethrtl 

Cyp-• 
Oell....,.l1n 

NO 
NO 
NO 

0.010 
0.010 
0.010 

delta.8HC NO 0,010 
Oiai N-1 NO 0,010 
Oia1Ao2 NO 0,010 
3,4<0fdlloroeMII'Ie NO 0.010 
OlehiobMII NO 0.010 
OlehloaJ.vd NO 0.010 
Dleh"'*' NO 0.010 
Ole kiM NO 0.010 
Difenoc:onUIOie 1, 2 NO 0,010 
Oirneehacftlot NO 0,010 
Olmehnorpl1 1, 2 NO 0,010 
Olrara.mlnt NO 0.010 
Oureban NO 0.010 
Endoeulfan Sl.llf8tll!l NO 0.010 
&'Cioeul~l NO 0.010 
Enclosulf.an-11 NO 0.010 ..... .., NO 0,010 

Epo•l«lnemlo NO 0,010 
EtaoonQOie- 1 NO 0,010 
E1aoonazd84 NO 0.010 
Ethalurel rn ...,,..,... NO 

NO 
0.010 
0.010 

Fer\811f'l'lol NO 0.010 
Fent>uOotluolo NO 0.010 
Fel'lflbamicl 

'•rw .. eraee-1 
NO 
NO 

0.01C• 
0,010 

,...,..,....,.·~z "" 0 ,010 

Apronil 
Fl~oral'ln A..,.. ..... 

NO 
NO 
NO 

0,010 

0.010 
0.010 

R- 1 NO 0.010 
Fl'4!1nconazole NO 0.010 
Flt.llolanll NO 0.010 
Awllfnlle .. ,... NO 

NO 
0,010 

0,010 
garnrn..eHCIUnctene NO 0,010 
DWM'J..c.tJIOfd.,_ NO 0.010 
._p&edllor NO 0.010 
HeP48Cfllor EPQICklll NO 0.010 
Hexi!ICNOI'OI)etl.tef'le NO 0.010 

---

Oa1e: 03/12/15 Ravl.-:1 by: - _-Don PeWson. L.aboniDI)' Olrecrtor Plge:22 of35 
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Analytical Report -

lllrob 12. 2011 

Client: lect. Mualln 

-·-
Pur.Circle Snd, Bl'ld, 

PT 23419 Blnc:llr EMile 

""'* 
Heger~ Sembilln • 71780 

+ 106-791..ZW 
Fto: · -7111-1111 

..... 
Prajocl No: 

POND; 

a.nt ....... ll: GSG0t145Te 
NSF-02 

_--....,.. 
24th FebN.,- 2015 

.... 1502251fo0t 

2/251:1015 

....... -Stwta Powder 

AnllyUeal Method: FDA IMP-OC2 

!Extraction lhthod: FOA002 

-Exlnctod: 313/2016 

-~ 31312016 

Oa1e: 03/12/15 

-($10)- Fto: (110) __., 
HN~A ae....,.l I 0 COli 

- - L ..... 
Hcx.oonarole 

'""" .. lprodlone 

NO 
NO 
NO 

0,010 
0,010 
0,010 

l~loctlrln NO 0.010 ......... _..,,. NO 
NO 

0.010 
0.010 

Mi""' NO 0.010 
Mcnollnuron NO 0,010 
Mydobutanil - NO 0,010 

NO 0,010 
NIW!mol NO 0,010 
o,p'-OOT NO 0.010 
o,p....,.~lor NO 0.010 
p,p·~ NO 0.010 
p,p'~T NO 0.010 
p,p',..el!'lo:lt)'CI'Ibr . ...,.,.,., .. NO 

NO 
0.010 
0.1)10 

Pent.chlotoanlllne --· NO 
NO 

0,010 
0,010 

P$nbtch~11711e NO 0.010 
P«<taehlorot~tWlleol& 
Polydllort'latectbfphetlyl -_..,.. -- OoQet!ere 

NO 
NO 

"" 
0.010 
0.010 
0.010 

"" 0.010 
Pf'ofluralln NO 0,010 
Pronarnlde NO 0,010 
Propad'llor NO 0,010 
Pfopanll NO 0.010 
Propklonllolen1t•1 
PropJconllolelnt~ 

........ -..,..,._. 
NO 

"" "" "" 

0.010 
0.010 
0.010 
0.010 

Pyrienax·1 "" 0,010 
Py!Hno.x4 

Oulntoune ~·--.. Tebl.leone.tl)l& 

NO 
NO 
NO 
NO 
NO 

0,010 
0,010 
0.010 
0.010 
0.010 

Te!xlfle"W"&4 . .,.,..., .. NO 

"" 
0.010 
0.010 

Tefluttwln NO 0,010 
Tortluthyla:zl'le NO 0,010 
T.....,.,n NO 0,010 
Tolyi\~W~Id NO 0.010 
hJ'IeoCtllotl:IWie NO 0.010 
hnlJoHonadllor "" 0.010 
~eti'Mit'U'ift "" 0.010 
Ttlacllmofot'l "" 0.010 
Triadima'IOI "" 1:>.010 
Trlalla1e NO 0,010 
Triflcoryslrobi-1 NO 0,010 
Triflurntzole NO 0,010 
Trtfluralln NO 0.010 .............. ,.,.,., "" NO 

0.010 
0.010 

---

Plge:23 of35 
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EIMooo-llllllcroAIIoll*, -CA 4eON-- h:. 80170UWIG Ltl de: 
EIN'-1112819 

IIS77t 

Analytical Report 

lllrob 12. 2011 
-

-
Client: 

_, 
lect.f*lalln 
Pur.Circle Snd, Bl'ld, 

PT 23419 Blnc:llr EMile 

....._...,. 
Heger~ Sembilln • 71 780 

+ 106-791-U.U: 
Fto: ·-7111-1111 

Prajocl No: 

I'OIIoc 

a.nt ....... ll: GSG0t145Te 

--
NSF-02 
24th FebN.,- 2015 

_.....,..""' 1502251fo0t 

2/251:1015 

........ -Stwta Powder 

AnllyUeal Method: FDA IM~1 

!Extraction lhthod: FOA002 

-Exlnctod: 313/2016 

-~ 31<n016 

-(110)-- .,.,. (110) ......, ...,.. ......... I e 0011 

11111111& ..... L -
Ale~t~m NO 0,010 ............. 
81pt\loSI*o.x.m. - NO 

NO 
0.010 
(),010 - · - NO 

NO 
0.010 
0.010 

NO 0.010 
~urecol Butyl E. NO 0.010 
Azoqostrcbln .... ~..., ...,_.., 
~roJW!j~ 

-~ - 1 -2 ..,.........,_1 

NO 
NO 
NO 
NO 
NO 
NO 
NO 
NO 

0,010 
0,010 
0,010 
0,010 
0.010 
omo 
0.010 
0.010 ............... NO 0.010 

Buplttrlrlte· .... ....,.. ND 
NO 

0.010 
0,010 

Malin NO 0.010 ........ NO 0.010 
3-0H Ctlrbofl.lran 
c.....,l 

NO 
NO 

omo 
0.010 

c .... ...., 
c.,._,..., 

NO 
NO 

0.010 
0.010 

C•~ln NO 0,010 
Cydoatao'Fio NMt Cyd,..., NO 

NO 
0,010 
0,010 

Cymltllole .,., ....... NO 
NO 

0.010 
0.010 

Desmedlphe.m NO 0.010 
Oesmethyl ~et"'laal''id o......,.,. NO 

NO 
0.010 
0.010 

Diol"""""""' NO 0,010 
Oifenocon&ziOie NO 0,010 
0- NO 0,010 
OIPII.,_,kt NO 0.010 
O!ptl.nylar.nlnt NO 0.010 
d-Phen01hrM • NO 0.010 
EPTCIEptam 
EHoflei'ICMtl ·-... E1holumoule 
Ethc»>yquil --

NO 
NO 
NO 
NO 
NO 

0.010 
0.010 
0,010 

0,010 
0,010 

........... NO 
NO 

0.010 
0.010 

FeAU*QUin ··-··-
NO 
NO 
NO 

0.010 
0.010 
0.010 

Fei"'Ixycarb NO 0.01C• 
Fo~hrt'l NO 0,010 
Fe~III<W'Ph NO 0,010 
'lutlluolt NO 0,010 
Futletalole 
A.lralaxyl -- NO 

NO 
0.010 
0.010 ,_ .. NO 

NO 
0.010 
0.010 

---

--

Oa1e: 03/12/15 Plge:24 oflS 
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Analytical Report -

C

_,_
lient: lect. f*l t lln 

Pur.Circle Snd, Bl'ld, 

PT 23419 Blnc:llr EMile 
Heger~ Sentilln • 71 780 

Pllont: + 106-791-U.U 
Fec + -7111-SSIS 

...,. 
Prajocl No: 

POND; 

a.nt ....... ll: GSGOSIJ145'7e 
NS~ 

_--....,.. 
24th FebN.,- 2015 

-
.... 1502251fo.o.t 

2125/:1015 

....... SbMaPowclw 

Anllytk;al Method: FDA IMP-HS04: 

Extraction lhthod: FOAOQ2 

-Exlnctod: 313/2016 

-~ :I/<J2016 

-(110)-- Fo>e(110)MWM7 
HN!A a :drll I e 0011 

1111111& - L ..... 
1- NO 0,010 
IIIIOPI'OPalh NO 0,010 
IIIOPf'OCI'IIolane NO (),010 
....... I NO 0>010 
MIJTZ -· NO 

NO 

0.010 
0.010 

-lb)l NO 0.010 
Metakleh)'clo ............ ------

NO 
NO 
NO 
NO 

0,010 
0,010 
0,010 
0,010 --· NO 

NO 

0.010 
0>010 ............. NO 0.010 

M.,._ NO 0.010 
Mo ..... NO 0.010 
N~ellne Al»tamldl NO 0.010 
NIISI't*leld NO 0,010 
N-ld9 NO 0,010 

N""'"' NO 0.010 
Nll10thal I&CIPfOPYI ..... NO 

NO 
0>010 
0.010 

oethJrr'IOf'le NO 0.010 
o-Phettylpflei'IOI ........ NO 

NO 

0.1)10 

0,010 
Penc*nethal'n NO 0,010 
Phtrmtellptlam NO 0,010 

~monyl Butoxlde NO 0.010 ........... .......... ......... ......... 
NO 
NO 
NO 
NO 

0.010 
0.010 
0.010 
0.010 

Pn!Pifliihe NO 0,01Ct 
...,hom ......... NO 

NO 
0,010 
0,010 

Pyr8C$1bolld NO 0.010 

-1 NO 0>010 
~ NO 0.010 
P'}'rhe!Fiat'lil 

~ 
Aosmehln _., ---

NO 
NO 
NO 
NO 
NO 

0.010 
0.010 
0,010 
0,010 
0,010 

NO 0.010 ..... Tei:M.Item NO 0.010 
Te~llttk.WOn NO 0.010 
Tertlumeton NO 0.010 
T_,¥ NO 0.0"10 
Te1raconazole NO 0.01Ct 
Ta1rllrneCM~1 NO 0,010 
T~rin.a NO 0,010 
'ThllbendMOie NO 0,010 
lHPI ND 0.010 
Trak<»lydim ND 0.010 
Trleyehu:ole ND 0.010 
2,S.~Tifft'IOttlacatb ND 0.010 
3,4,,f. Ttfmell\acad) ND 0.010 
Vomol ... ND 0,010 

---

Oa1e: 03/12/15 Ravl.-:1 by: -- _Oon Pefatson. Labon:IDI)' Olreotor Plge:2S of3S 
(b) (6)
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Analytical Report -

lllrob 12. 2011 

C

_,_
lient: lect. f*ltlln 

Pur.Circle Snd, Bl'ld, 

PT 23419 Blnc:llr EMile 
Heger~ Sembilln • 71780 

Pl'lont: + 106-791-U.U: 
Fto: · -7111...,. -1111 

Prajocl No: 

POND; 

a.nt ....... ll: GSG0t145Te 
NSF« 

_--....,.. 
24th FebN.,- 2015 

.... 1502251fo0t 

....,.._ 2/251:1015 

Stwta Powder 

AnllyUeal Method: FDA IMN»HOS.1 

!Extraction lhthod: FOA002 

-Exlnctod: 313/2016 

-~ 31<n016 

-(110)-- Fto: (110) __., ...,.. ......... I 0 COli 

11111111& - L . ., 

---- NO 0,010 
NO 0.010 

bocaooChlorle~ NO (),010 
c ......... NO 0.010 
Carbpfei'\OitliOt'l NO 0.010 
ChiOipy!t!Oe NO 0.010 
Chlorpyri!Oe OA NO 0.010 
Ch!Ot~lhyl NO 0,010 
Chlotth~ 

CourJIIII)hos -- NO 
NO 

0,010 
0,010 

NO 0,010 

CV.no;oho• NO 0.010 
OEF NO 0.010 
Def'l'letOn S SulfOne NO 0.010 
Dlazlnon NO 0.010 
Oichlotws NO 0.010 
o<..._ NO 0.010 
0- NO 0,010 
Oloxathlon NO 0,010 
Oiou,_, E41..,.. .. NO 

NO 
0.010 
0.010 

EPN ......., ·-... 2-Ethvlhuvldioherrvl Dflos. 
Fent.mlpflos 

NO 
NO 
NO 
NO 
NO 

0.010 
0.010 
0.010 
0,010 
0,010 

F•namlphoa $1Aion• NO 0,010 
FeNII'O!t!IOn NO 0.010 
FenWOI'I ......... ... __ NO 

NO 
0.010 
0.010 

NO 0.010 
l sot.npflos NO 0.010 
LepiiOpflos NO 0,010 
MaiiJtlion NO 0,010 
Maldli<:r~OA NO 0,010 

---.. 

Oa1e: 03/12/15 Ravl.-:1 by: - -Oon PeWson. LaboniDI)' Olreotor Plge:26 oilS 

(b) (6)
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Analytical Report -

lllrob 12. 2011 

Client: lect. r.Jalln 

-·-
Pur.Circle Snd, Bl'ld, 

PT 23418 Blnc:llr EMile 
Heger~ Sembilln • 71780 

Pl'lont: + 106-791-U.U: 
Fto: · -7111-1111 

..... 
Prajocl No: 

POND; 

a.nt ....... ll: GSG0t145?e 
NSF-02 

_--....,.. 
24th FebN.,- 2015 

.... 1502251fo.o.t 

2/251:1015 

....... -Stwta Powder 

AnllyUeal Method: FDA IMN»ttOW 

Extraction lhthod: FOA002 

-Exlnctod: 3Nl016 

-~ :st<n016 

-(110)-- Fto: (110)......, ...,.. ......... I e 0011 

11111111& - L ..... 
-_,.,.,_ ............ 

NO 
NO 
NO 

0,010 
0,010 
(),010 

Methyl P.,..ltln NO 0.010 
Methyl Paratl'tol'l OA NO 0.010 ........... NO 0.010 
Mol lOCI 010phos NO 0.010 
a.-- NO 0,010 

P.,.U,ion NO 0,010 
Par.thlonOA ....,, ... NO 

NO 
0,010 
0,010 

PhoraMS~o~lton• NO 0.010 
Phorate S1.11toxkM NO 0.010 
PhOsalone NO 0.010 

""'"""' NO 0.010 
Pilimipflo~ ...... _ -- NO 

NO 
0.010 
0.010 

............. .,......,_ion 
NO 
NO 
NO 

0,010 
0.010 

0.010 
CNfnalphoa NO 0.010 
&llroMp NO 0.010 
SUiprotoe NO 0.010 
Tertlvfos NO 0.010 
To1riiOhloMnpho5 NO 0,010 
Tololopno. Mef"11 NO 0,010 
Triz~ --· NO 

NO 
0,010 

0.010 
Tl'le(Ch~)P~ NO 0.010 
1"1'18 (Ch~) PhOephal&-2 NO 0.010 
TI'IS 2•Butcol:yelhyl Phoepl'la!e NO 0.010 

---

Oa1e: 03/12/1 5 Ravl.-:1 by: -- .:.-_Don PeWson. L.aboniDI)' Olrecrtor Plge:27 oflS (b) (6)
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Analytical Report -

lllrob 12. 2011 

Client: lect. r.Jalln 

-·-
Pur.Circle Snd, Bl'ld, 

PT 23418 Blnc:llr EMile 
Heger~ Sembilln • 71780 

Pl'lont: + 106-791-U.U: 
Fto: · -7111-1111 

..... 
"'-""'' 

POND; 

a.nt ....,...,, ::S'm'"'"' 
24th FebN.,- 2015 

Anllytk;al Method: EBDC Screen 

Extraction lhthod: COFA 

-(JIO)--
Hfti~~A a: drlt : 

Fto:(QO)......, 
e 0011 .....__~ 

11111111& ..... L -
Fertltlm 
M.--b (Dilt\IM M.zz) 

....,,.., -N ...... ........ ..... 
Zl•am 

NO ..... 
NO ..... 
NO ..... 
NO ..... 
NO ..... 
NO 0.000 
NO 0.000 
NO ..... 

Oa1e: 03/12/15 Ravl.-:1 by: --- _Oon PeWson. LaboniDI)' Olreotor Plge:28 of 35 (b) (6)
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Appendix E  Analytical  Method for Analysis of Glucosyl Steviol  
Glycosides  

PureCircle Sdn Bhd (578803-K) 

PT23419 Leng1<uk Teknologi, techpark@enstek, 
71760 Bandar ENSTEK, Negeri Sembilan. Malaysia 

E-mail: office@purecircle.com www.purecirde.com 

Tel: • 60&-798 7300 Fax: • 60&-7983333 PureCircle 
PCSB-t.AB~79 

Re\lision: 03 

Protocol for QC Analysis of 

Glucosyl Steviol Glycosides 

(Adsorption Chromatography) 

Prepared by: 13/02/2014 

Sharifah Hidayah Syed Nazti, QC E:tffutiw Dat~ 

Approved by: ------------- 13/02/2014 

Alina DmitJi~ra, QA&QC Manager Dat~ 
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Pure Circle Sdn Bhd (578803-KJ 
PT23419 Leng1<uk Teknologi, techpark@enstek, 

71760 Bandar ENSTEK, Negeri Sembilan. Malaysia • 
E-mail: office@purecircle.com www.purecird e.con: 

Tel: • 606-798 7300 F••= • 606-7983333 PureCircle 
PCSB·lAB~79 

l:~uo: D~te:: 11/ 01/09 
Re\lision: 03 

I. Princiole 

This assay is capable of determining the concentration of total steviol g lycosides (TSG) and 

residual dextrins (RD) by using adsorption chromatography 

2. Scope 

This assay encompasses final products containing mixtures of a-1, 4-g/ucosyl steviol glycosides 

(GSG}. The assay is applicable for solid samples which have total steviol glycosides 

concentrations in the range of 60-102% on dry basis. 

3. Equipment and reagents 

3.1. Analytical balance, Mettler Toledo XS20S, or equivalent.; 

3.2. Vacutun Evaporating Device, Heidolph Laborot.a Rot.avap 4001, or equivalent; 

3.3. Vacutun oven, Memmert V0-400, or equivalent.; 

3.4. Class A volumetric flasks and pipettes; 

3.5. Glass column (2Smm ID) packed with 200mL YWD03F adsorbent (China); 

3.6. Water, HPLC grade, IT Baker, or equivalent.; 

3.7. Ethanol, reagent grade, Systerm, or equivalent; 

4. Safetv notes 

4 .I. Always follow the Chemical Hygiene Plan and established safety procedures for handling 

materials, cleaning up spills and disposing of wastes. 

4 .2. Read and observe all precautionary measures and hazards noted in the Material Safety Data 

Sieets for all chemicals used in this procedure. 

4.3. Steviol glycoside materials are typically powders that can become airborne if shaken, 

dropped or othenvise agitated. Once airborne they can be tasted and smelled by the analyst. 

Utilize caution to prevent material from becoming airborne. 

5. Procedure 

5. i. Total content of steviol glycosides (TSG) 

Page2 of3 
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PureCircle Sdn Bhd (578803-l() 

PT23419 Leng1<uk Teknologi, techpart<@enstek, 
71760 Bandar ENSTEK, Negeri Sembilan. Malaysia 

E-mail: office@purecircle.com www.purecird e.com 

Tel: • 606-798 7300 F••= • 606-7983333 P 
PCSB·I.A6~79 

Re\lision: 03 

Test Solution Weigh accurately about 5 g of GSG, and dissolve it in 250 mL of water. 

Load the solution into a glass cohunn (25 mm ID) packed with 200 mL of Amberlite 

XAD 7HP resin at a rate of less than 15 miJmin, then wash the resin with 1000 mL of 

water. Elute adsorbed steviol glycosides \vith I 000 mL of 700/o (vol)* ethanol at a rate of 

15 miJmin or less. Evaporate the collected ethanol eluate and \vater fractions to dryness, 

and then dry them in vacuum oven at 105°C for 2 hours. Weigh and record the dry 

weight of each fraction. Calculate the content (%) of total steviol glycosides (TSG) and 

residual dextrins (RD) by formula. 

TSG (%) = [Amount of dJied Ethanol fraction (g) I Dry w~ight of initial sampl~ (g)) X 100% 

RD (%) = [Amount of d1ied water fraction (g) / Dty w~ight of initial sample (g)) X 100% 

Dt1' weight of initial sampl~ (g) = W~t w~igbt of initial sample (g) X [100 - Moisture (%)) X 10'2 

*-for SW/GSG use 70% ethanol solution; for NSF-03/NSF-04 use 100% ethanol solution 

6. Result reporting 

TSG and RD concentrations should be reported on a %wt dry basis. Report average of 3 sample 

duplicate results in a form PCSB-LAB-029. 

7. Revision histo1·v 

Rev 01 - changed from STV to PCSB letter head 

Rev 02- added NSF -02 

Rev 03- (13/0212014) - added NSF-03/NSF-04 solution 
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PureCircle 

PurcCircle Sdn Obd 
RcilOrt#: 7MA SW0210149 

1 

Issue dare: 02;0711 S 

Revision dutc: ·-

Shelf Lifl' Study of SW0210149 Re' i<ion No· 00 

Shelf Life Study of SW0210149 

Appendix F Shelf Life Stability Report
 

(b) (6)

Zunnis11' Bl Md As hrnf 

Prepurcd by o<-krl •> 
Dnte 

QC Chemist 
(b) (6)

Approved by 
Suza1111e \\ ong Soo Sian Date 

Qunlit~ Manager 
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--• PureCircle S dn Bhd 
PureCircle 

Repor t#: ZMA_SW02l0149 ! Issue date: 02/07115 

Revision date: ---

S helf Life Study of S W0210149 Revision No: 00 

CONFIDENTIAL 

Objective 

Objective of this study is to detenn ine lhe shelf life of SW021 0 149 produced 

by PureCircle. 

1.0 Apparatus 

l) Mcliler Toledo~ AB 265-SanalyticaJ balance; 

2) Meuler Toledo® HB -13-S moisture analyzer: 

3) Becton Dickinsun'f; sterile Sytinges: 5 mL: 

4) Whamwn10 nylon syringe ti llers: 0.45JJm: 

5) Heidolph"" rotary evaporator; 

6) Memmer/® oven; 

7) Laboratory glassware. 

2.0 Reagents and Chemicals 

1) Swcta, SW02 10 149 (PureCirle Sdn Bhd): 

2) DIA lON"'> liP20 adsorbent resin (Mitsubishi Chemicals); 

3) Ethyl alcohol 99.8% (Systcrmot); 

4) HPLC grade water (JT Baker'). 

3.0 Sample Sto rage 

Samples labeled as SW02 10 149 were kept in sealed aluminum foi l bags at 

4o•c. 
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• PureCirclc Sdn Bhd 

Pure Circle 

Report#: ZMA_S\110210149 l<sue date: 02/07115 

Revision date: --

Shelf Life Study of SW02 1 0149 Re•,is ioo No: 00 

' CONFIDENTiAL 

4.0 Method 

Sweta SW0210 149 with concentration 5% was prepared by dissolving Sg of 

Sweta in 1 OOml of water. The solution was passed through one column of HP20 

adsorbent resins (IOOml) 10 remove non-steviol g.lycosides compounds. Then. the 

column was wa.~hed "~tb 5 times the volwncs of water. Steviol glycosides w.:re eluted 

from resins using 70% EtOH solution. The e.luted product was C\'aporated and labeled 

as EtOH fraction. The traction was dried ovemigbt at i05°C. 

The dried product was weighed and tbe figure was recorded. The content of 

total steviol glycosides (TSG) was calculated using formula: 

TSG (%) = [Amount of dried Ethanol fraction (g) I Dry weight of initial sample (g)] 

X 100% 

Dry weight of in itial sample (g) = Wet weigbr of initial sample (g) X (100 -

Moisture (%)) X I 0-2 
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Time , 
Months 

0 1.5 2 4-5 6 7.5 1 9 10 u l u 15 , 19 I 22 24 63 

Total 

SG" 83.42 86.91 84.22 85.65 86.01 85.06 85.19 85.45 87A5 88.61 , 88.50 85.25 85.31 86.421 85.71 

....__.. Report#: Z.\1A SW0210149 Issue date: 02;01. 15 
PureCircle Sd n IJbd 

PureCircle I Rc• Is ion date: --

Sh elf Life Study of SW02 I 0 I 49 Re• ision No: 00 

-(0/l'fJDENTIAL 

5.0 R esults 

~ 
a ... 
;o 
;§ 

100 

90 

80 

70 

60 

so 
40 

30 
20 

10 
0 I 

0 10 20 30 40 so 60 70 

Time, Months 

6.0 C onclusio n 

It can b<! concluded that thcie is no sig11 i ficance drop of TSG throughout 63 

momhs of s1udy. fhcrcforc the TSG ofS\V0210149 can be con~idered as stable. 
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PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

pH Stability of NSF 02 

(b) (6)

Prepared by v('l/tc 
Date 

(b) (6)
Approved by 

Alyssa Chen ai Ling 
(Group Diredor liSE & Compliance) 
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Pur~Cirde Sdn Bhd • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision dat~: --

pH sta hility of NSF 02 Revision No: 00 

CONFIDENTIAL 

ObjEdive 

To determine pH stability of NSF 02 produced by PureCircle. 

Sample 

One sample representing commercial lot of NSF 02 labeled as "SW05 1 0 158" . 

Standat·ds 

I. Rebaudioside A standard (USP Rockville, MD USA, Lot#FOI077), or 

equivalent; 

2. Stevioside standard (USP Rockville, MD USA, Lot#FOI080), or equivalent; 

Solvents and Reagents 

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

-Water, HPLC grade (JT Baker®, USA); 

- Sodium dihydrogen phosphate monohydrate, NaH2P04 · H20 Merck®, Germany 

-(ortho-Phosphoric Acid 85%, HJP04. Systerm ®, ChemPur) 

Annaratus 

I. Agilent 1100 HPLC system equipped with Quaternary pump (G 1311 A) , auto 

sampler (GI 3 I 3A), thermostatted column compartment (GI 3 16A) and MWD 

detector (GI 365B), (Agilent Technologies, USA); 

2 
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Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENn4L 

2. Agilent Zorbax NHz™ 5 fiDl , Analytical Colwnn 4. 6x 250mm (PN 880953-

708) 

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

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

5. Volumetric (class A) and Laboratory glassware 

Sample Solution 

Sample solution was prepared at approx 50000 mg/L in 500 mL of diluent O.J.M 

phosphate and O.lM phosphorous acid 

Sample solution storage 

Each pH level was stored at 4 different temperatures conditions as 5°C, 25°C, 

37°C and 56°C in amber glass bottles. 

A n alvsis 

Analysis and calculations were performed as per SVIET A gradient method 

(APPENDIX B) 

The assay results are summarized in Table 1-4. 

3 
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PureCircle 
pH sta hility of NSF 02 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision dat~: --

Revision No: 00 

CONFIDENTIAL 

Table 1 

NSF 02 assay at 5°C 

Tota l Steviol Glycosides, mg/mL 
pH2.0 pH 3.0 pH4.0 pH S.O pH 6.0 pH 7.0 pH 8.0 

t=O 25.49 25.49 25.49 25.49 25.49 25.49 25.49 
2 26.13 25.72 24.80 26.52 25.21 25.65 25.86 
4 27.49 27.10 27.01 26.88 26.54 26.32 25.91 
6 27.40 27.83 27.96 2707 28.17 28.o7 28.30 
8 26.72 26.75 27.19 26.44 27.15 26.88 26.60 
10 25.83 26.57 26.51 26.78 26.73 26.39 26.93 
14 26.10 25.36 26.30 27.26 27.01 25.84 25.80 
18 26.19 26.13 27.73 26.49 25.82 26.82 27.24 
20 24.11 25.84 25.61 26.55 26.60 26.88 26.34 
24 26.76 25.91 27.43 24.81 25.32 24.98 24.70 
26 25.36 25.85 25.72 24.91 25.66 25.97 2402 
30 24.51 23.11 24.92 24.83 25.19 25.05 24.96 

34 24.43 23.68 24.25 23.88 24.07 25.16 24.57 

4 
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Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Total Steviol Glycosides, mg/mL 

pH 2.0 pH 3.0 pH 4.0 pH S.O p H 6.0 pH 7.0 pH 8.0 
t=O 25.49 25.49 25.49 25.49 25.49 25.49 25.49 
2 23.48 25.10 25.37 25.56 25.19 24.71 24.74 

4 24.87 25.47 26.35 27.50 26.11 25.79 26.37 
6 26.65 26.34 27.32 26.93 27.62 27.75 28.29 
8 24.76 25.55 25.70 2601 26.68 26.85 26.62 

10 25.46 25.62 25.88 26.32 26.20 26.28 2603 
14 24.63 22.77 2402 26.29 26.76 26.43 25.66 
18 24.18 23.83 25.46 27.17 26.19 27.41 27.15 
20 23.50 24.89 25.17 25.99 26.16 26.38 26.64 
24 23.23 23.70 23.94 24.58 23.89 22.90 23.23 
26 22.98 22.89 23.83 25.25 25.71 23.02 24.32 
30 22.07 22.43 24.55 25.39 24.80 24.94 23.91 

34 22.16 21.84 23.63 24.74 24.55 24.88 23.97 

5 

T able 2 

NSF 02 assay at 25°C 
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NSF02_pH_ W34 

Issu~ date: 01109/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Total Steviol Glycosicles, mg/mL 

t=O pH2.0 pH 3.0 pH4.0 pH S.O pH 6.0 pH 7.0 pH 8.0 

0 25.49 25.49 25.49 25.49 25.49 25.49 25.49 

2 23.23 24.23 24.07 25.19 24.77 25.63 25.60 

4 22.98 23.84 25.64 26.54 26.21 25.39 26.21 
6 24.36 24.56 26.06 27.46 27.83 27.78 28.35 
8 23.18 22.81 24.58 25.62 26.55 26.62 26.70 

10 22.20 23.49 25.40 25.86 26.78 26.56 26.32 
14 19.69 20.88 22.34 26.05 26.63 26.43 26.87 
18 19.48 18.62 2143 24.8 1 26.71 27.82 25.90 
20 20.44 19.14 21.14 24.79 25.53 27.23 26.53 

24 16.70 15.70 18.44 21.19 23.42 25.41 24.79 

26 16.75 16.42 17.96 22.54 26.09 23.44 22.82 
30 16.48 15.77 19.64 22.57 25.22 24.90 23.37 

34 12.78 14.97 18.12 21.23 24.74 24.91 23.70 

6 

Table 3 

NSF 02 assay at 37°C 
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Issu~ date: 01109/15 

Revision date: - -

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Total Steviol Glycosicles, mg/mL 

t=O p H 2.0 pH 3.0 p H 4.0 pH S.O p H 6.0 pH 7.0 p H 8.0 

0 25.49 25.49 25.49 25.49 25.49 25.49 25.49 

2 17.44 18.26 20.05 24.78 25.60 26.72 25.61 
4 10.42 13.54 21 00 24.31 26.64 25.62 25.70 
6 7.78 1161 17.43 25.42 27.90 27.95 24.81 
8 4.40 9.87 16.07 2160 25.98 26.55 25.94 

10 3.28 12.69 17.71 2128 26.64 26.21 24.37 
14 165 10.87 18.66 20.90 27.59 26.72 28.42 
18 105 7.98 12.70 14.81 26.38 27.22 23.11 
20 168 9.62 12.68 18.17 28.01 29.33 25.64 
24 0.81 6.37 10.58 14.38 25.29 23.49 20.88 

26 162 4.00 10.50 12.47 24.57 27.21 17.26 

30 1.14 5.44 10.87 1161 24.37 25.27 18.86 

34 1.19 3.54 8.60 8.43 24.65 25.11 17.82 

T able 4 

NSF

Reference 

I . Stand

 02 assay at 56°C 

ard Operating Procedure (SOP) for "Detennination of Stevio1 G1ycosides by 

HPLC assay" PCSB-LAB-106, Rev 04 

7 
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APPENDIX A 

Sample c.hromatog.-ams 

8 
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PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

~ata File C \CH:SM32\1\0ATA\PH011210\GSG PJ.!l, SC_.D 
Sompl<:; N\\"1'!8: CSG pfi2, 5C 

. .......... = = =· 
AOQ . Oper~tor 

==···· ..................... ·······=====········· ............................ =· ,. •• 
Seq . LiM 13 

Acq. InstrtRent Hfi..C 10 Location Vial 12 
Injection Date 1212n010 S : 50•11 AM I:tj 1 

Inj VoluM 10.000 p l 
Acq. MethOd C: \CI~:U\ 1 \MITHODS\GRAOS\111. M 

l-.1$t. chon9ed 12/1/2010 6:01 : 0 4 PM 
An•ly•h: Method C: \CWEt-02\1 \Mln'HOOS\CRADSWl . ~ 
Last changed 12/6/2010 11. : 21:48 AM 

(fi'Odifi~ after lc.2ding) 
Method Into Stevh 

sample Info Gs:; (SWOSl0158), pH2 , SC. ~o·.eok ~ . .J101,.3203mg/L 

.................................... ~ ....................................................................... ~ 
Ext.ern.:tl Standard Report 

.......................... : .................................... ==•*••••····· ....................... = 

Sorted By Signal 
C~lib. 0.:..t4 MOdi £i~~ 12/G/201.0 11.21.51 AM 

MultipHer: l . OtlOO 
Ollut.ion : 1.0!100 

use MUlt.ipli~r " Dilvtion Fa<:tor '"'ith tsros 

S 19fl&l 1: VK'tll A, wavelength·210 nm 

R~tTime Type Aru Alnt/A:eo Anount Grp Name 
I mini ( ll'!AU'Sl (I'ICJ/L) 

-------I -1----------1---------- ------ ---1-- 1------------------
H.S86 MM 2430 . t?33-4 4 .060S1e-1 986.97628 Stev 
11) . 377 MF 66l.S287S 4 .OUJ1e- 1 )21).17826 Reb C 
l'7. 036 FM 1)? .(1468 4.08931e-1 65. 27900 R~l::> p 
l~L-163 MF 3519.40391 4.80337e - 1 1690. 50130 Reb A 
21 . 787MP 3401 .€276<4 4 .08931e-l 1669. 33$55 Stev Gl 
23.489 MF 49? .12967 -t.0893le-1 280 54263 Reb C Gi 
26.334 MF 4648 . 44580 ., . 08931~-1 2432 24999 Reb A Gl 
29.455 MF l$81.~9668 4 .0693le-1 20Sl 79821 StEW G2 

HP:.C 10 12/6/20~0 11 : 22 :C8 »1 Page 1 ot 2 
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Issu~ dat~: 01109/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Data File C:\CJ.fP.M')2\l\OATA\PH011210\GSG PH2, SC_.o 
St~mplo N~me: CSG pK2, SC 

RetTime Type Areta Amr:./Area A.'l'lOUtlt (lrp N.:t..me 

(min) (MU•si ( 'fi'I9/L) 

-------1------ 1-------- -1----------1-------- --1--1-- ---------------
32 . 499 MF 3996 . (1;9,28 ~. 089)1~-1 2U4..990U Rob A C2 
3~ . 0?7 MF 2901 .~6265 • . 08931~-1 1890.43331 Stev GJ 
37.141 FM 2908.1')771 4 .oune-1 2055. Sll7fil Xob A CJ 
40.317 Mf' 1208. 79C04 4.099llc-l 884 .818 10 Stev G4 
41 . 389 "" 2994 . 7509 4.. 099lle·l 2<.37 . 04966 RAh 1\ t14 

45,155 MP 614.10211 4 .0893le· l 4.99. 73959 Stev GS 
4' .!J06 "" 2067.3559, 4 . 099:Uo l 1851 . 43925 Reb .r.. OS 
48.433 Mf' ll'J. 63654 4.089lle-l 1<15 . 3504 7 Stev G6 
')0.)92 Mf' l5l9. l0l88 08931$-l 1504.12933 Rc:b A 06 
52.495 MF' 100. "12890 089lle- ~ 98 . 03.500 Stev G7 
55.097 fM 1078 . 18359 OiSIJle-1 1137.!>2910 Reb A <P 
S7 . 193 Kf 666 .29919 089llc-1 757.46780 Reb .\ G& 
,0,430 FM 441.4969.2 4 .0893le-l S38.014SG Reb>. 09 
63.4.96 MM 196.469()2 4.089lle · l 259.50558 Re.b .\ (HO 

Totals 2 . 613l2e' 

• c= =• ••--_., -- ............................ ,. ••aac:: ::: == a••••• ••"' .... •• •• • *" •••• :: ::oa **'"' 
• • • End of Report • • •-

HPLC lO 12/6/2010 11:22:08 1'1<1 

10 
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PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision dat~: 

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

o,.e..a Pil~ c \Clii\MP\1\DA'l'A\STAJULITI' T£ST\OS.O\Vl.A1.\Pti~i07ll_G5CWEBKH\GSG PH2; SC_WH D 
Sa.uple Name: GSG pH2, SC 

Acq. Operator R£D Seq. Line ll 
Acq, lnstrument HPLC 9 Location Vial 12 
Injection Dat.o 7/.l9/JOll 4: Jt ;28 AM lnj l 

Inj 'lolW'Ie 10 ;;1 
Acq . Method C:1 \CHEM32\1 \MS'tHOOS\GAADS'K.M 

Last (:h.S.ng~ '1/29/2011 3 : 11:06 AM by R&D 
(modified ~feer lo4dir.g) 

A.ndya.is Method C: \CHEM32\l \ME'r'EODS\GRADSW.M 
Wet chArtged 10/4/20:1 l:S8:1.3 PM by RftD 

llk><!Hied after loodir.g) 
S~ut.ple In~o OSQ ($WO$t0l.S$), pli2, 5C, .,..celt ) .. , 4.1019 . 3203mg/L 

J 10 "' .. c 
GO 

Sxternal Standa.rd Report 

Sorted By Signal 
C.ealib. O..t-~ Kodified 'l'Uesday, October 04 , 20U l:MI:l3 PM 
r<Nltiplier LtOOO 
Oilvtion l . COOO 
use Multiplier " DUution f'~u;tor with ISTDs 

Signal 1 : DA!Il A, $~g .. 210,4. Ref=l60,100 

Ret Time -ryp. Area NAt/ Are.a AmourtL Grp Nc.ect 
(min) !mAU• sJ (mg/L) 

······ · I· ... 1----------1----------1---------- 1--1· ····· ------ -
16.229 f!IC ~183. 70972 3. 99780e -1 873 . 00348 Stev 
18. 2S9 MF 609.29993 3 997QOe-1 287 . 4ll36 Reb c 
18.985 MF 109.31360 3 99780e-l so . ?214~ Reb F 
21.576 KF 3155 . 93213 • . S8394o-1 1446.66181 Reb A 
23.918 MF 28H 10474 l 99780e -1 1)$0 . 02722 Stev Gl 
2S. 178 M-F l99 80.273 3 .99780e 1 220.56911 Reb C Gl 
28. 787 M.F 3724 97046 3 .99180$ · 1 ~084. 83596 Reb A Gl 
31.939 MF 3168 0$.298 3 .99780e-l l77l.I.331<1 Stev G2 
35.015 MF 3326 . 4?827 3 . 99780e • 1 2127.71497 Re.b A G2 

HPLC 8 10/4/2011 .2:01:44 PM R&D Paoe 1 or 2 
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...._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Data File <'r \C'WD432\ 1\DA'tA\STAS!t..IT\' T'£ST\CSC\VlAL\PH2&07ll_CSC'".O:liK34\0SC PH2, !>C_W34.D 
S.l'f4)le .Nam<e: GSG pH2, 5C 

RetTime 1'ype Area Mit/Area Amount Grp N~~ 
hin} lm.A'J• e) (mg/LI 

·······1······1·········· 1··········1···· · · ·· 1· ·1····· ············· 
3J . 601 Mf 2662.91)09 l . 997t0e- 1 H92 . Ul07 Stev 03 

4) . 391 MF Z721.31030 3 .39780e·l U-17 .38634 Reb A 33 
H.957 MP ll?1.0·U>39 3.99780e+l 842.30161 S~¢v 04 

4.~ .613 M.F 2850.52051 3. 99780e·l 2267-76615 Reb A 3t; 

" ' . ?21 '" 753.22272 9?780c · l S??. ~3546 Stev G5 

.U.426 '" 2024. 74.780 99780e-t 1772. 70)38 Reb A ~5 
Sl.066 MP 26S-027l8 ?97&0e l 2)2.0)619 St~v G6 

52.918 MF 1918. 28149 99?80e-l 1890. l<J674 Reb A :;6 
s~. ot' MF l),, 71213 3.?9?80t!-l n2. tn?e Stev G7 

51. 5?1 MF l274.88ll8 3.99780e · l 1314.95569 Reb A :n 
5). 701 "" 953. 396U 3 U'J80e·l 1059 59417 Reb A 38 

6L 971 "" 311. 29987 99780e-l 378 Oll38 R~b A :i9 
66.222 "" 6!i. 04 379 3 99780e·l 83 99~34 Reb A :ao 

TO~ala 4H80e4 

'l(a;ning : C'•libl:'A\;ion "''arnin9s (see calibration table H.s:ingJ 

• • • El'ld Of Report • • • 

HPLC $ 10/4/2011 2:01:44 PM R&D Page 2 of 2 
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....._., 
PureCircle Sd n Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Dae" F'ilo C: : \C'H~ll\l\nATA\PWOll210\GSG PJ.Il, SC_.D 
Sanple Name: GSG pH.J , SC 

Acq. Open tor S'Jq. Line ,. 
Acq . Ins tn.--rent HPLC 10 Loc:ation Vhl 13 
Il'l.,e-ction Date ll/2/4010 7 : 26:01 AM Inj 1 

Inj Volume 10.000 1<1 
Acq. Met-hod C: \CHQMJ~\1 \M&THOOS\GRADSW,M 

Last changed 12/1/2010 6 : 01:0.; ~ 
An~lyo~c Mothod C: \CHEM32\l \MtTHOOS\OAADSWl . ~ 
t.ast changed 12/~/2010 11:{6 : 25 AM 

htodified after loading) 
f,/.t!thOd Info Stevio 

$,1nplc Info GSG (S"ftOSI.Ol58), pJ.Il, SC, "'<eek 2, 4 711$, 9667mg/L 

J 
f:xterna 1 St~nd:lrd Report 

soreed By $ign<11 
Cal ib . ~to Xodi fied 12/6/2010 11:46:24 AM 
Multiplier: 1. 0000 
Diluticn: 1 . 0000 
Us!!: Multiplier '- Dilutio1 Factor with ISi'Os 

Sign"l 1 : Vli.'Dl A, wavele:tgth·210 nm. 

Re~Time Type Area J.mt/Area Ar.ou.nt. On> Nwe 
(odn) lmAU• sJ (mg/L) 

-I------ ----------1----------1----------1- 1- ·····-··------·-
14. . sse. !>t'6 2)61.61~1) 4.059?4e · 1 961 '21358 Stev 
16.346 MF' 649.0144) 4 .0893lo·l )1},17453 Reb c 
17 . 001 "' U8.26H7 4.08931e-1 60 . 84306 Reb F' 
19.425 Mf' 3415.46021 4 .8033Se 1 1669.38612 Reb A 
21.748 Jrllf H75,535U 4 .08931e-1 1656 4.)350 Stev 01 
23.45) Mf' 494' 2866~ 4.08931e-1 218 93823 Reb C Gl 
2~ ~~4 MF AlS6.S:H97 4 .OGQll•-1 24Q4 . 1!UQ? Reob 1\ ¢1 

29.420 )olf 38??' 183ll 4.08931e·1 2219 70080 St~v G2 

HPl.C 10 12/6/2:010 11 : 46:28 lVI Page 1 o! 2 

13 

PureCircle Limited p. 106 of 171 
Glucosylated Steviol Glycosides 



     
 

..._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

O&t.a FHo C:\CHEMl2\l\DATA\PH011~10\GSG PHl, SC_.D 
S..mple Name: GSG pJ!l, SC 

RetT1me Type Are~! A::.t/Area Amount Grp Nli-'U~ 

(min) im.AU• r;J !mg/L) 

-------1------1-------- --1----------1----------1-- -----.---.-. ....... 
32.460 PM l"< 27&86 4.0&9llo-l 2397 . 49856 Reb h G~ 

3.(, .OSS Mf 2857 . 1'1263 •L0893le-l 1857 . 91027 Stev GJ 
3'?.?40 H>'l 2928.35718 4.08931e-l 2HJ.suna R~b h 03 
40.~00 M'-1 1112.00?93 4.089lle·l 813.9748, Stev G-4 
42 051 t<P 2894.01538 4.0893le-~ 2355.0'1099 Reb A 04 

" 099 t-'..F ...., •• 626 

•• 400 M:F 

684. 95685 •;. 089lle· l 557.39925 

2189.08314 4: . 089He• l 1960.45366 
113.938137 4.0893le-l 102.03898 

Stev GS 

Reb A GS 
Stev G6 

50.36-4 FM 1356. 62634 •1..089lle·l 132S.f,227 Rei> A G6 
52 . 455 "" 55.04314 4 . 0893le-1 57.46408 St~tv G'l 
ss. 052 MP 
57.151 MF 

G0.4H f~ 

972 ... 6086 ., 43030 , .. S8S41J 

oe,He 1 

. 089lle·t 
4 OUJle 1 

1026. )0368 

?26 . 92243 
468.66H6 

Reb h G'1 
Reb ;.. Ga 
Reb A G9 

63.412 MX 210 2868S 4 . 089314:'*1 217. '75662 Reb A GlO 

Totals ' 2. 57247e4 

:t W"~rnlnge or Erro.ts 

WiArnlng : Calibrat.io:~ w.tming!:) l$ee c:.tahbrat.ion table Ust1ng) 

• • • F.nd of Report .. • • 

HPLC 10 12/6/4:010 11.:46:23 A.'O 
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..._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stab ility of NSF 02 Revision No: 00 

CONFIDENTIAL 

Dat._ Pile C: \CKEM33\1 \DATA\STABILITY Tlt.ST\GSO\V!Al.\PH2807: l_OSOW!:EKJ4\QSQ PHJ, SC_W34 .D 
Sar..ple !f4me: GSG pH), SC 

Acq. Oper4tor R&D seq. Line 11 
Acq. Instrument HPLC 8 Locat.ion Vial 13 
:njcceion D4tc 7/2,/lOll 10:03: ll AM Inj l 

lnj Voluroe 10 IJl 
Acq. M•thod C: \CHEM32\l \r--.tr'HODS\GAAOSW.M 
L&$t changed 7/29/2011 3:1'1 : 06 AM by R&D 

(t~odificd a.fter losding) 

Malysi& Kethod C: \CHIM32\l\Ml:THODS\GAADSW. M 
Le~.ot ch.(:l.n:~ed 10/4/201.1 2:0S : 33 PM by RUI 

(mod1Hed after l04ding) 

Sll.lllplc lnfo GSO ISWOS10158), pH), SC, "''ee)( H, 4?1!5.t68'1f:'l9/1.. 

... 
,,. 
"' 

20 

•• " .. 
Sxterr_.l Stan®.rd Report 

sorted By Signal 

C"-lib. Data Modified 10/4./2011 2:05:32 PM 
!<!Ultiplier 1. 000() 
Dilut.ion 1.0000 
Us.e Multiplier • Di)utlon f'~ctor '"'ith ISTDs 

Sign.al 1: DAD1 A, S~gc210, -4 Ref=360 ,100 

Ro~Time Type Area J.Jnt/Area Amount Grp ~ame 

(n~in) [mAU• s) (mg/L) 

······I · ·····1·---------1----------1----------1-- 1-------- ·•·•···•• · 
lS. 659 KF ll?2,349U 3.'J9780e4 1 868.46174 SLev 
1'7.652 MF S77 656oQ9 3.9979De4 1 272.503$$ Reb C 
18.345 MF 109 29453 3.99790e 4 1 so 694?7 Reb F 
20.877 FM 3130 281 ?4 4 .58l9~e4 1 1434 '90381 Reb A 
23. 232 M.F 2942 22900 3.99?8~4 1 1411.49304 Stev G1 
25.0?4 MF <36 43631. 3. 99'180-e 4 1 240. 781)Jl Reb C Gl 
28. 047 MF 3843 37611 3.99'18~ 4 1 2151' 10699 Reb A Gl 
ll 251 rotM 3163.193U 3.99780e · 1 1710.41371 Stev G2 
l<a . 362 MM 3322.337$9 3-99?80e·1 2125.12658 Reb A G2 

HPLC 8 10/4/2011 i OS: 56 PM R&.D P~tg~ 1 of 2 
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...._., 
PureCirde Sd n Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

D.\ta Pile C:\CHEM32\l\DI\1'A\STAD!Ll'T'Y ttST\CSO\VlAJ..\PH29071l_GSOWEEK34\CSG PH3, SC_W.)4.D 

S"'rtpl c II.'• me: GSG pH~, SC 

RetTime Type Area Amt./Area ,r..mount Grp Nllne 
!mini (mAU·~l (mg/L) 

-------1------1----------1----------1-------- 1-+--
37.,55 4461.40276 J,,,?80e·l 1577,1:3115 SLf:V 03 "" )9 . ?39 2$,) . 911)8 3. 99780e 1 1856.21888 Reb A G3 "" 42.315 MP 1226.30090 3.99?80e-l 817 !I•UI44 Stev G4 

44 ' 511 MF' 29.q,?, 78687 3.99780e- l 234.5 14758 Reb A G4 
<9.7.108 Mf' 73< ?70Sl 99780e·l ••• . 55558 Stcv GS 
.U.867 MF 2009 41992 99780e-l 1759 28354 Reb A GS 

•• <1.74 MP' 202 703$3 9'.:1780e-t l11 47087 Stev G6 

52 370 MF 1789 0555~ 997&0e-1 1709 39625 R~b A C6 .. . 434 MF 13,.84:643 J,,760e 1 1)).04154. Stev G7 ., . 115 MF lC68.208SO 3.99760e · l 1101. 78.;75 Reb A G7 

•• 730 r<M ~47 . 11383 3 .U780e-1 7U.2~H2 Re.b A Gl 
6<1.2:24 M~ 300 . 226,6 J , j9780e-l 357.67367 Reb A G9 
6S . 620 FM 122.1?853 3. 997tOe-l l~t. ~-42~9 R~b A GlO 

Totals 2 . l6828c4 ' 

1 lll'arni.ngs or Error~ : 

'l'i'arning Colibr~:~tion w"rnings (see c.1;libration table het.ing) 

• •• End ot Repor~ • •" 

HPLC 8 10/~/20ll 2:0~:$6 PM R&D PAg¢ 2 Of 2 
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....._., 
Pur eCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/ 15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

Data Fil~ <' r \CH£Ml2\l\I>A1'A\P'H0ll210\0SC PH4 , sc_.o 
$c.ll'!pl• Ncall\4t: GSG pH4, SC 

Aeq . Opor.n.or S~. Line I lS 
Acq. In.strur:-.ent. HPLC 1.0 Location Vial H 
tn j e<:tion Dtu~e un/aolo ~r01111 A.~ lr.j 1 

Inj volume 10 . 000 ,ul 
Acq. MethOd 1 C: \CH&Ml~\1 \M£1'HODS\0RADSW.M 

Lut ehmg«i 12/1/2010 6,o, , o4 PM 
Molyoio Mel:hod C: \CH~l2\l \ Ml:THODS\CRAOSWl . M 

Last changed 12/J/2010 ll : 19 29 AM 
(mo<h!i$d c:~~fur l CIC'di,tgl 

l'.ethod Info Stevia 

SatJple Info GSG ($WOS101$8t. pH4, SC , week 2, 46926.6130mg/L 

:j 

:
_JOe_ 
1 

______ _.,,
' 
"-------~--------

-~-
·'' <9 ' .. " ... 1 

£)(ternal Standard Repon 

Sorted By Signal 
calib. Data r-todU!'1ed 12/3/2010 11 : 19 32 !.M 

Mult.iplier: 1.0000 
Dilut.io:'l : }.0000 
Use MUltiplier w D!Jution F'aetor with !$TOt; 

Signal 1: VW!H "-~ Wave1er-9th•2l0 nm 

Ret'I'ime Typo l'll!t/Are;;. """ Anount Grp Name 
!min, (mAU•sJ (ng/L) 

······ ·I .. ·I·--.. I .. ···-· · 1·········- 1-- -·-.. -· ..... --.---
H . S29 tot<! 2413.33960 ~ .06030e-l .,. 88'199 Stev 
1 ~-31? M.F 

16.961 fM 

6S7,300ll -4 .0893le-l 317 17270 ... 08040 4.0893le-1 60 ?S622 
Reb c 
Reb f 

19. )'1-t ~ 3469 '\6826 4 .80llSe·l 166& 50&95 Reb A 
21 . 705 MF 3263 48291 4.08Ute-1 1601 . 4jj141 Stev G1 

23.-412 FM 380 2Jl66 t.089lle-1 214 . 57542 Reb c 01 
26. 240 V,M H?O 86?68 4 .0893lo· l 2387.83624 Reb A Gl 
29.358 ~ 3588 444)4 '.089lle·1 2054.396$6 Stev G2 

HPLC 10 12/3/2010 ll :19 3? "" Page 1 of 2 
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....._., 
• 

Report# Issu~ date: 01109/15 
PureCirde Sd n Bh cl NSF02_pH_ W34 

Revision date: --PureCircle 
pH s tability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Dat4 File C:\CM£Ml2\l\DATA\PUQ11210\GSG PH4, SC'_ . D 

Sa~le Name: GSG pH4. SC 

RetTime Type Aretl Arnt/Area 
(:t~in) (MlJ• s) !mg/L) 

-------I----- -I---- - 1-- --- ---- -I--------- -I- -I-
)l . 399 M)4 )4SS . S79&3 OUlle-1 22,0. 9502S Reb A 02 

J4 ooa Mr 2902.0H2l 089lle- l 18$6 . 88~1?9 Stev G3 
l1 ?00 PM 2779 . 37866 . 089lle-l 203'1 . 16790 R¢)) A 03 
40 Ja8 Nl<l 131'7.2127? 0&93le·l 964 .16208 Stev G4 
42 . 42l MM 27<;16. H"SQ9 4 . 089lle- J 227S.66722 Reb A G-9 
45.058 KP 516.81091 4.0893le· i 4.20.56666 St~:v GS 
46 . 811 FM 3149.26758 ~.089He· l 1 <J24. ,,$,4 Reb A G! 
48 .3H MF 122.07822 .q;. 0893le-l 109.32825 St.ev G6 
50.303 FM 1393 . 8<1.277 08931$ 1 1362. 26S5? Reb A 06 
52. 392 M)d 60. '77435 089lle-t S9 . 14900 Stev G? 
Si. 999 MM. &16 83618 4 Qt'?Ht -1 eu . ?9~se IU:b A Q7 
58.,94 M>l 535 . 95660 4 08931e-J 6()9.29065 Reb A G8 
GO.HOI"t-l 387 . 38348 4 . 089:Ue-l 4?2 . 0?'11! Reb A <n 
63.415 MM 209.56990 4 . 0&93let• l 2'76 .80839 R~b A GlO 

Totals 2 . 48008e4 

1 lolarningt; or Errors : 

W<~rntng : C<llibraLiOil. warnings IIH!$ calibration table listing) 

~r o:::: o:o:::aa•••••••••-••••••• • •• •••*::a .,.,.,., • • • • ........ ,.., .. ..,., ,. .. ••• ,.,.,..,,.,.,.,a: 

• • • Srx:l of Report • • • 

HPLC 10 12/)/2010 ll:U:3'7 N< 
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Report# Issu~ dat~: 01109/15 
Pur~Cirde Sd n Bh d NSF02_pH_ W34 

Rel'ision 
PureCircle 

dat~: 

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

Ot~~tOI Ftle C 1\CK8Ml2\l\DATA\S1'AS!LI1"Y T!:S'T\CSC\VIAL\PH2801ll_GSGW&EKl4\GSG PH1, 5C Wl1.I> 
Sample N~S1""4: QSO pH4, SC 

Acq. Opcr:.tor R<O S«J. Line 2l 

Aeq. ltutt:rumen~ Loe.:a.ti¢1'1 Vi.:.! 

Injoct~on Do:~to ""'-"' ?/29/2011 );2?rSl PM Inj " 
lnj IJOl ur.e 10 ' loll 

A<:Q, Met;l\od Cr \CI-il:Ml2\l \Min'HOOS\GRAD$'ft .M 
wn cho:mged 7/29/2011 lt17:06 /1M by R&D 

(aodified o.fter loAdir.gt 
Analysis Method C: \C'IU.'Ml2\l\I-'.J:THODS\GAAO$W.M 

10/4/2011 2:2l:H PM by R&l> 

(nodified aft~:r l ooding) 
Sa!!~ple tnfo GSG tSW0510158), pH4, ,C, week 34 , 46926.61301\'lg/L 

 



 

sorted By Sign.al 
Calib. Data Modi.fied 10/4/2011 2:21:1) PM 
MUltipHer 1 . 0000 
Diludon 1 . {)000 

Use Multiplier it D01.1tion Factor with. lSTDs 

Si9Ml 1 : tw)l A, S~g:-210,4 Ref:360,100 

Rc:tTim.e Type Area MJ.t/Area Amount Grp N\21me 
(ll!.in) lmAU• e) (mg/L) 

·······1······1··········1··········1······· · ··1··1 · ............... . 
1S.S33 Jllf' 2224o. 73169 3.99780e-l 889 . 40324 Stev 
17,SH MF 583 50494 3 . 99?90e-1 2?S . 2628l REb C 
1$.207 MF 110 70414 3 99780e-l 51.33946 ~Eb f' 
20.749 FM 31S9 6469? 4 . S$394e · l 14-47' 90628 Reb A 
23.112 MF 3106 0?129 3 . 99?90e-l 1490.0<J4o07 Stev Gl 
24.993 OolF 469 63336 3. 99780e· 1 259.09501 Reb C Gl 
27.960 MF' 3953 69433 3 .99780•- 1 2212.84527 Reb A Gl 
31. 122 r-tf' 3$30.26147 3. 99780e-1 1975 85891 Ste\' G2 
34 . 235 &:F )4?9 . 090l2 J .99780e- 1 2225. 38655 Reb A G2 

HPLC' 8 l0/4/20ll 2:21:38 P>1 R&D Page 1 or 2 
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Report# Issu~ dat~: 01/09/15 
PureCirde Sd n Bh cl NSF02_pH_ W34 

Revision date: --PureCircle 
pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Data Pile C: \CH£Ml2\l \DATA\STA!UI..l'!'V T£ST\CSG\VIAL\Al28011l_CSGWt£Kl<i\GSG PH1, SC_W34 . o 

5atripl e Name: GSG pH4., SC 

RetThne Type Area. Amt/A.re{t l.mc:>\lnt Grp Nane 
[n;in) ( tMU•eJ 

-------1---- -- 1---------
lmg/LJ 

1----------1----------1--1------------------
)'1,151 MF 29U.0300l 3 . 99'180c - l 1788 ?3858 StCV OJ 
H.547 MT 
42 . 1H Mr 

2825.63086 3.99180e-l 2022 03817 
1320 . 3lO'Jl 3 99?&oc - l ... . 82256 

R¢-b A Cl 
St ev G-t 

H .285 MF' 2779 . 57642 3 . 991eoe-1 2211 . 32$71 Reb A G4 
4G.B67 MF 663 402U J . 99780$ l 52?. ?7821 Stev 05 
4.8.599 MF 2106 95996 ).99780(l• ] U ·H . 6816l Reb A GS 
S0-236 MiF 308.1510 3 . 99180e- 1 269.19221 Stev G6 

52.102 O(F 1$95.93138 3 . 99780e·l 152~ . 87684 Reb A G6 
5~.226 KP H2 . 6 5063 3 . 991! 0c·l 135.72870 Stev 07 

$~.~28 FM 1066 . 75916 3 . 'H780e4 1 1100.28985 Reb A 07 
()Q . •Hit MM 190.31381 3.99780.:-l 544. 92903 Reb A 08 
63. '797 MM 301. 92960 99780e 4 1 359 . 70210 Reb A 09 
66 . 307 MM 114 . 13910 3 . '"80.4 1 147' 38659 Reb A G10 

TOt.l:ll!f ' 4 . 42493e4 

1 W11rningt:. Ot' &rror& : 

Wl'ming : Calibration warnings !see calibrat1en tabl~ listing! 

• • '" £r.d of R~port • • • 

HPLC 8 10/4/2011 2:21:38 PM R&D Page 2 of 2 
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Report# Issu~ dat~: 01109/15 
PureCirde Sdn Bh cl NSF02_pH_ W34 

Revision date: --PureCircle 
pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Dat~ PHe C1 \C'HE:Ml2\l \OATA\Pl-1011.21.0\GSG PHS, SC_.D 

Sample t\ame: CSG pHS, SC 

Acq. Operator Seq. Line 16 
Acq. Inatruaent HI>LC 1() Loc.;)tion Vid 15 
l•\)ection Date 12/2/2010 10:37: 31 AM Inj 1 

rnj volurte 10.000 ~1 
Acq. ¥.ethod C. \C'H.£Ml2\l \~..ETHO:OS\GRADSW . M 

Last ch<1nged 12/1/2010 6 : 07 : 04 PM 
Anoly!Sils Method C: \CH.£..'!&)2\1 \METHOilS\QRA.OS"WI .M 

:..ast changed 12/6/2010 12:H:04 PM 

<nod1t1•d ~ttu l01:1d1ng> 
Co'.ethod Into Ste\•ia 

SAnple Info 0$0 ($Wtl5~015$), p.'iS, SC, ~ek 2, -t7874,7988mg/L 

 










  
External Standard Report. 

Sorted By Signal 
Calib. Data MOd1fiec5 12/6/2010 12:33 07 PM 
Multiplier: 1.0000 
Dilution : 1 .oooo 
Us.e Multiplier r. Dilution Factor with lS!'Ds; 

Si9Ml 1 • VI<X>l .. W4vchmgth·210 nm 

RetTime Type J.mt/Area Anount Grp name "'"' (Olin) (mAU• s) log/L) 
...... · I· ... . ··I · I ·········I· ·I·················· 
14.507 ~ 2417.62451 •t.0603S.e-1 981 64<122 Ste ... 
16.28'3 Mi' 6.U.93457 4.08931e-1 3ll 61855 Reb c 
16.933 PM 129 24.930 4.08931e-1 61 31<170 Reb F' 

19.J.4~ MF 3519 09082 4.80337e-1 1690 35091 Reb A 
21.669 )llf' 3411 . 98145 4 .08931e-1 1674 . 3U20 SteY Gl 
23.377 MF 495 23434 4.08931e-l 279 47)05 Reb C Gl 
26.199 lolF' 4257 14160 4.0893le-I 2437.22836 Reb A G1 
29.314 fM 3817 48022 4 .0893le-1 2219 . 87091 Suw 02 

HPLC 10 12/6/2010 12:33 12 PM Page 1 ot 2 
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....._., 
Pur~Cirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01109/15 

Revision dat~: --

pH stability of NSF 02 Revision No: 00 

CONFIDEN TIAL 

Data F1le C:\CJ.IEM32\l\DATA\PH011::Zl0\QSG PI-IS, SC_. [ 
sample Nl.."'''C: 0$0 pHS, 5C 

RetTitn8 T'tpe Area krlt/Arca Amount Grp N8..'1\e 
(mir) fmAU•e) !mg/L) 

· · · ····1······1·········· 1·· · ·· ·· 1· ·········1··1······ · ···· 
ll .,o, "" )8)4 .92011 4.0Ulle l 2Sil9 . 0UJIJ Reb A 02 
33.S87 MF 3l19 . 09619 4 . 089lle·l 2093 . 057SS St.ev G3 
31 . n' HF 29?0.64722 4.0891:9- ~ ;!1?4 .4739'2 Reb A 03 
40 . 269 MF H29. 81824 4 . 0893le- ~ 10~6 . 60711 Stev G4 
4 1. 921 I".F 2999.0&::!76 • .ouue-l 3<9.40.5119? Reb A 04 

44.980 KF 840. 98895 4 . 089llc- 1 684 . 37393 S~ev GS 
<'6 . 7:U FM 20;J4.$la83 4 .OUllc· l Hl22 .02G29 Reb A GS 
48.258 MF 171.53133 4 . 0893le• l 153 . 61642 Stev 06 
50 . 216 F. H79.64Gl' 4.0a9he · l 1446.125~0 Reb A G6 
52 . 301 MF 18 . 59343 4 . 08<Jlle-l 76 . 49152 Stcv G7 
Sl. 472 "' 9S?,3"1'70S ~.089llc· l l01Q . Q4H6 Re.b h G'T 
58.584 M)l ~4"J.791H <4 . 0893le-l 625 . 018U Reb A G8 
60.l()i J.t.t 10?.1090 1 4.08931¢- l H6.108'S Rtb A G9 
63.301 ~ 216.09596 4.0893le-l 285.4297? Reb A GlO 

'l"otals ' 2. 65208e<4 

1 Ma.rnings or !:rl.'or& : 

...................... :::::••• .......................................... :: ......................... .. 
,. •,. E:rtd of Report • • • 

Hl>t.C 10 12/6/2010 12:33:12 P>1 
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..__ 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

DAta File C1 \C'HEMl2\l \OATA\ST,\BfLlTY T£ST'\CSC\VIA.t.\PU2807ll_GSGWEEKl<l \GSG PHS, SC.,.Wl4 .D 
$~Trpl• N.:a.M: GSC pHS, SC 

.... ,. .................... : .......... ............................................................. ,., . ......... ==· 
Aeq . ~r:ator R'D Seq . Line 26 
Aeq . InstrU~Unt l{l)LC S Location Vial 15 
tn) ectl on O.;u;.e ?/29/a011 l(hl3l49 PM lnj 

10 ul 
Aeq. MethOd 1 C: \CHEM32\l\MtTHODS\ORADSW.M 

Last ch~nged 7/29/20:1 3:17:06 ~by R&D 
laodificd 4fter l~<Hngl 

Analysis Method C: \CJ.IIM.32\l\to'.!THOD$\GRAD$W.M 
t..:L~t. cha:1gcd 10/4/lOll ~:30:08 PM by R&D 

(nodified ~fter loading) 
S.:anpl~ Info GSG CSW0510158), pHS, 5C, w~k 34, 478'74 . n86mg/L 

,. 
, . 
.. .. 

0 _:,__,.-

•• .. ' .. so 

........... ,.. ,. ,. .-

External Standard Report 
.............. ......................................................................... ........ ,., .... : .. ::: === ........ 

sorted By $ignt'l 

calib . Data Modified 10/4/2011 2:30:07 PM 
M\lltiplier 1. 0000 

Dilu'tion l . cooo 

Sigr.l!l1 1: :OADl A, Sig=210,4 Ref=l60,i00 

RetTime Type Area kf.t/Area Amount Grp Nc.r.e 
(c.in) (mAIJ•s) lmg/L) 

. ·····1······1··········1··········1······· · · · 1·· 1 .•............ . . 
1$.4$8 Mf + 2220.83008 3 99780e-l 887 . 84346 St~v 

17. 459 Y.F 587 3086S 3 99780f:·l 271 . 05119 Reb c 
18. OSIS Y.F 123 99762 3 99780e·l 57 . 50325 Reb r 
20.615 F'M 3223 18076 4 . S&394e 1 1477.76325 Reb A 
22. '345 MF ll45 78003 3 99?80e-l 150,. 14378 Stev G1 
24 . 822 MF 486.01263 3. 99780e- 1 268. 13139 Reb C Gl 
21. 12& MF 4092 . 91118 3 . 99780e• 1 2250,80670 Reb A Gl 
30 . 868 Mf 3504.43140 3.99780e-1 1961..40203 Stev G2 
33 . 975 MP 3819.31.4.94 ),SISI780e· 1 2H3.01693 Reb A G2 

HPt.C 8 10/4/ 2011 2:30:2S PM R&D Page l of 2 

........ ..... ............................................................. ........... .. 
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....._., 
Pur eCirde Sdn Bhrl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: 

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

D:t.t.:t. Fi lc C : \<:"tt£Mll\l \DA.TA\$TA8IL1TY TE;T\GSG\VIAJ..\PH~80?ll_(;SClf£:EK:l4\GSG PHS. SC_W.l4 .D 

S<lllple Name: GSG pHS, 5C 

Ret.Tie<~e Type Area A"'flt/A.rea Amount Grp Name 
(rlir1) hnAO'"D) lmg/L) 

------I ------1 ---------1-- --- ----·1----- --- · -1--1-·-- ----
3?.5?9 MP 2792.12793 3.99780c ~ 1 1774.tJ16SO St.ev Gl 
35 . 406 MF 27H.0732<Q l.99790e·t 1963 . ~"1563 Reb A G3 
41.!>" MF 1221. 4 733, J.I'W780e ·l 874.09365 Stev G4 
H.l47 Mr 2869. 2131i2 3.997$0e·l 2282.63768 Re.b A G4. 
46.720 Mf' 723.62152 3.,780e·. 5?5.68587 St.e.v OS 

48.~ll MF 
so. 022 .,-p 

2037.62256 3. 99780e·: 1783.97546 
227.78618 3.99780e-: ... 43093 

Reb A GS 
Stev 06 

51.993 ."lF 1447.71313 3. 99780e·: 1383 25241 Reb A G6 
5-l,O?O KP 

56.651 KF 
85. 81721 99780e·: 81 .6$305 

828 . 66467 99780e·: ... . 71151 

Stev G7 

Reb A (;7 
<i0.3U MP 434 . 4l379 9!neoo· · 482 . 80240 Reb A G8 
61.685 FM 260. 92581 99?80~< 310.$5~47 Reb A G9 
tS~ . l31i MM 109 . 14$)$ J,,780e : 140.93822 Reb 1\ (HO 

Tot.els 2. 38812e4 

1 Wzlrnlngs or Errors : 

h\1rnir.g : Calibration ~arninga (eee calibration t~bl~ liet.ingl 

• • • End of Report • • • 

HPLC 8 10/4/2011 2:30:25 PM R&D Page 2 of 2 
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....._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

D4t4 File C1 \C'HEM32\l\DATA\PHOll210\C$0 PH6, SC_.D 

Sar.rp 1 e ~arne : GSG pH6 , SC 

.................................................................... --·" =·=··=- .... ···= ==····· ••• 
Acq. Open. tor Seq. t.ine 17 

Acq • I n• t rumen t HPI..C 10 Location Vial u 
Injection Date 12/2/2010 l2:ll:l9 PM Inj 1 

I:'l j VOlU!:'Ie: 10.000 jJ} 

hcq . to'..ethod C: \CH!M32\l \METHQOS\QAADSW .M 

Last cl'.anged 12/1/2010 6:01:04 PM 
Ane.ly.sis Method C: \C'HtM3l\l \METHOOS\QAAOSWl.M 

Last changed U/6/2010 12:$0:29 PM 
<nodU:ied att~r loadill)) 

Method Info Secvia 

$al"'plc Info GSG (SWOS10158), pH6, SC, veek 2 , 4109' . 199lmg/L 

MAU ... 
... 
120 

100 .. 
60 .. 
20 

0 

0 L_ _ _Jt_ ___ JJIOL_ _ _20 

" " 
4 

""--- ---"'---_JJI· 

External Sla.rtdard ~eport 

•••••===z•••= ••"'"'"""'""'"'••••• .. •••••••• .. ••••••oo••••••oo••••••-•••.,••• •••• 

sorted By Signal 
Calib. Dala MO<h!ied 12/,/2010 U:50:4.1 PM 
Multiplier: l . OJOO 
Di luticn: l, 0)00 
Use Multiplier & Dih;tion F•ctor with ISl'Da 

Signal 1 : VWDl 11, X~velftngth=ZIO nm 

Ret1'im$ Type Area ktJ.t/ Area Attount Grp Nam@ 

(r.jn) (lt'Ati"'S) !r.g/LJ 

· ···· ··I ···· 1··········1··········1··········1··1·················· 
2356.31299 <1 . OS960e-1 95'-56$09 Stev 
636.32312 4 . 0893le·1 JOt . 05050 Reb C 

16.892 PM 121.312$5 4 .0893,)(1-1 60.39U3 Reb F' 
19 . 300 MF 3-129.05884 4 . 803l3e-l 164' . 08996 Reb A 
21.616 MF' 3325.,67'17 4 .0893le 1 163:.86HS Stev Gl 
23.322 MF' 496.21039 4 . 089lle-l 2'1• '38061 Reb C Gl 
26.141 MF' U61-050~!1 4 .0893le-l 238S . 65078 Reb A Gl 
29.236 MF' 3601.10693 4 .0893Ht · l 206:.64624 Stev G2 

HPLC 10 12/6/2010 l2:50:45 PM PAgf!' 
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..__ 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

Dat~ Pile C1 \C'HEM.l2\l\DATA\PH011210\CSC P116, 5C_.D 
Saq;~lo ll;ame: CSG pH6, SC 

RetTime Type 1u:'ea Amt/Area Amount Grp Name 
(nin) 

... 
(fi'\AO• $ l (mg/Ll 

------I-------·· ·I -- - • -- -1----------1--1------------------
ll . 275 )?26.12915 oe~:ue-1 2437.,671)7 Reb A G2 
33 . 872 MT 31?7, 77686 089:He-l 2066.191?1 St.cv (;3 
.)'.I. Sd MF 2907.99120 OB93lc · l 214:8-60323 ~b A G3 
41>.17, Mf 1203.1'7175 089lle-l 880 . ?0$59 Stev G4 
<t:L269 MF 2903 369U 0$5131$ · 1 2362.68323 Reb A G4 

<0.670 MF' 787 80377 089lle-l 6~l.09JZ8 Sr::ev GS 
46.620 F&l 1U3 37500 4.0U31e-1 1U~ . G2904 Reb A QS 

48 . 143 MF 131 14792 4 .0893le· l 117.45070 Stev G6 
SO . lOS f"M 1368,81110 4. , 089He-l 1337 . 86022 Reb A G6 
52 . 193 ~ 60.47124 4 .0893le-l 58.85400 Stev G1 
53.364 "" 815.8633<4. 4.08931e·l 860. non Reb A G? 
58 . 43? MM "'67. 75961 

• 
-4.0893le-l 531. 76238 Reb A G8 

(i0.07? MM 387.~4614 089lle-l "i inl~ Rtb' A GSi 
$3.155 MM 218.59290 4.089lle-I 288 . 14184 Reb A GlO 

Totals ' 2. S2052e4 

1 .,...,!lornir:.gs or Errors : 

w:~rning : caUbrat1on w-arnings (see eal1brat;.iQn t.i'ble luting> 

• • • Snd Of Report • • • 

HPLC 10 12/6/2010 12:50 : 45 PM 
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....._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

Data F.le C:\CHI:Ml2\l\DATA\STABlt.fTY T£ST\GSG\VlAL\PH280711_GSG'tlt£Kl4\GSO PH6, SC_W'34.D 
Sar..ple ~~: GSG pH6, SC 

,z:•:&:a::" ::a• -••"' ........ ,. ••• ••• •• •• ••••••••: •• ••• ., .. .,.,,. ==• a::aa • •• • • ""' ~· • 

Ac:q. Opor.ator R'-0 seo. Line 30 
Aeq. JnstrUI!Ient HPLC 8 Loc:ation Vial l6 
tn;$<:t.1on ~te ?/30/lOll 3:38:34 }~,)!, l nj l 

Jnj 1Jo l l.lll"'6 10 ;;1 
Aeq. Method C:\CH~32\l\Ml:Th'ODS\QRAOSW,M 

Last changed 7/29/2011 3:17 : 06 AM by Rfc!) 
{DOdi H.cl t'lfter L~dingl 

AmlysJs Method C: \CW!MJ2\1 \ MSTHOOS\GRADSW.M 
LIUt c:l-..:!~nged 10/4/2011 3:3~:3? PM by R&.:> 

(nodified aft.er loading) 
$0Apl$ (nfo GSG •sw051015U , pH6, 5C, "''ee): 34, 47QH.l,3mg/L 

0A[l-1 A. S.g=210A Ret=36Q,lOQ iSTA61UTYTESnGSGWIAl\PH:nt0711 GSGWE£1<.34'1GSG PH6 !A;_ W~ 0) 

500 -
i ~'9' 

~·--

r ~ 
•oo 

•• •• 30 .. 60 mn 

....• ~ 
External Standard Report ..... ··-· .......................................................... ,. ...... : .................................... .. 

Sotted By Sign<tl 
calib. Data MO<!U: i ed 10/4/2011 3 : 31 : 38 PM 
Mul tiplier 1.0000 
Dilution 1 '0000 
use M\lltlplier it Di lution Factor with ISTDs 

$ig~.-1 1: DI\Dl A, 519=210,4 Ret-360,100 

Reerime 1ype Area Atnt/Area Ar..ount Orp N~.re 

{min) (mAU• s) !og/L) 
-- -----1------1---------- ----- --- --1-- --- --· I-- ···---------------
1~-139 MF 2229 . 27002 l . 99780e-1 89l . 21758 St~V 

18. 391 V..F 671.5393 1 3 . 99'180e• l 316, 792U Reb c 
18.611 MF 1.65.81067 l . 99780e-l 16 . 89383 Reb f' 
19. 622 ~F 3290.2l729 4 .58394e- 1 1508 . 21'138 Reb A 
22. 369 MF 4748 . 69629 3.99780e 1 2278.12034 Stev Gl 
23. 398 MF 1297.57458 J.99780e-l 715 . 86716 Reb C Gl 
25. 149 MF 3025 . 04:211 3 . '39780e· l 1691 . 08084 Reb A Gl 
29. 190 Mf <(278.41748 3 .99780e·l 2394.59580 Stov G4: 
33. 942 MF 30 77.25464 3 .99780e·l 1968.35959 Reb A G2 

HPLC 8 10/4/ZOll 3 : 34:2" PM R&D Page l of 2 

.... ··=· ............................................................................ ,.. ................ . 
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....._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

Data. File C 1 \CH£>.1)~\1 \OATA\STAB:Ll'TY 1'EST\CSC\VIAt.\PU2807ll_OSGW£EJO-i\GSG PHG, SC_Wli I) 

S.:lnpl• Na"ff8 : CSG pH6, SC 

RetTiane Type Area Amt/Area Amo\lnt Crp !{ar...e 
(nin) (MAU••l lmg/L) 

-------I----- -I-- ----- -- 1 ----1---- ----- -I- -1------------------
36.U7 MF )1?3,092?1 99190c 4 l 2016 97686 StQ.V 03 

3,.2,2 Mr H06. 30005 3.99180e·l lOC6 35694 Reb A G3 
<11.865 HF' 299~. 8GO)S 99780c:-l 2141 70,21 Ste:V<H 
44 .89~ Mf 898. 09381 99?80e·l 714 . 48942 Reb A (;4 

t'.e'' MF' 2338 . J41SS 3. ,,-,eoo 1 l$60.2?597 Ste:v GS 

48.702 lo\P 304 . U?04 l . 99?90e-1 ~66 . S401S Reb A CS 
50.916 MP 1030.7$706 3. 99?80e-l 902 .Hi 50 Stev G6 

51 . ?50 FM 6$9 . 85620 ) . 99780$• 1 630.47551 Reb A G6 
53 . 26) I'<P 182.88821 3 . 99180e-1 1?4 .01380 Stcv G7 

S6 . 031 F'M 
s,, <;l4'J ,., 1236.19666 

66i.15Ul 

3 . 99780e-) 

3.99780e·l 

1275.05316 

1'38.13311 

Reb A G'7 
Reb A 08 

63.510 MM 300.23749 3.99780e·l 351.68621 Reb A 09 
66.?2'7 MM 113.97934 3.99'J80e·1 147 .1S030 Reb A G10 

Totals ' 2.40H5e4 

1 \larningrs or errors 

Warning Calibntion v.1rninge Ieee calibration table I isting) 

• · • £r.d of Report • • • 

HPLC 810/4/2011 3 : 34:24 PM R&D Page 2 of 2 
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....._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

DAta f'ilc C \Ct!SM32\l\OA'r'A\rHOll<l:l0\0S4 PH7, SC_.O 

Sat~ple Naf!'le : GSG pH7, SC 

Acq. Open tor Seq. Line 18 

A.c:q, Ir.&tromcnt HPLC 10 Location Vial 11 
Injection Oeste 12:/2/2010 ::49:03 PM Inj 

Inj Volume 10.000 p.l 
Acq . Method C : \CM::M32\l \M&THODS\ORAOSW. M 

Last changed 12/1./2010 6 : 0,:04 PM 
A.I'Wt.ly4h M~thod C: \CHEM32\l \KETHOCS\GRADSWt, M 

Last Chal'tged 12/G/2010 1 : 42:5$ F« 
Cmoc:t1!1ed at:c.er loading) 

Method Tnfo Stevia 

Salf!Ple Jnfo GSG (5;..'0510158), p !17, SC, week 2, UOll . lll8mg/L 

""'" 
160 

1 .. 

120 

100 

: j 
.., 
20 -

o..:.- ~ 

' <--2_ 10 " 30 .. 50 .. 70 

Ext.er:'lal Standard Report 

sorted By Si97'Jal 
C41ib . ~t01 Modified li/6/2010 1:42:S<J PM 

Mulliplier: 1 . 0000 
Di lvtion: 1.0300 
Use Multipliel:' it Dil\ltion factor with. ISTDs 

Sign(!!} 1: VWI>l ;.., wa.velength=210 rua. 

R9tTi-.e Area J.Jnt/Area Aoount Grp 
I min) (III.Atl~sj !og/LJ 

------1----------1----------1----------1--
14. . 450 MM 2317.?9017 4.QS981e·t 96$ . 35101 St9V 
16.229 MF 64.4.09975 • .OU31e·l 310 . 19771 R~b C 
16 863 PM 124.08641 ~ .08,31e· 1 58.86163 Reb F 
19 267 Mf' 3435.06445 4 .80333e·l 1649 . 91569 R<!b A 
21.518 Mf 3332 89 380 ~ .08931e· 1 163S. S0853 Stev Gl 

23 280 MF' 472.?00?4 ~ .08,Jtc·l 266. ,~,,8 Reb C G1 
26.09S MP U71 . 36230 -t .0893le·1 2388 . 11942 Reb A Gl 
29 . 114 Mr 360-4 .16 685 ~ . 0893le· l 2063.74155 Stev G2 

1-!PLC 10 12/6/2010 1:43:03 PM Page 1 Of 2 

29 

PureCircle Limited p. 122 of 171 
Glucosylated Steviol Glycosides 



     
 

....._., 
PureCirde Sdn Bh cl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ date: 01109/15 

Rel'ision date: --

pH stability of NSF 02 Rel'ision No: 00 

CONFIDENTIAL 

Data Pilo C: \C'HEM:32\1 \0ATA\PH011210\CSC PU7, 5C_.D 
Sample Name : GSG pH7, SC 

RetTime Type M~.tt Atnt/Are;, A'llount Grp Name 

(min) (mMI•oJ (m.g/Ll 

······ ·1 ······ 1··········1··········1··········1··1·················· 
32.~16 Mf' 3738. S827G 0893le-l 24<6.11615 Reb A 02 

33 . 809 KF 3165.02417 0893le-l 205'7.89991 Stev Gl , 4'J7 Mf' 2982. 77222 08,3le<r :;:1$3. 34,25 Reb A G3 

40 . 103 M.F 1195. 85852 089lle-1 9'15. )5240 Stcv 04 
42 . 186 MP 2,06.14331 4..0UJle· l 2364 . H037 Reb A G<i 
41 SlS MF 44 5 . 47000 4.08931e-l 362.$1137 Stev GS 
46.510 MP 2296.04517 4 .OU:Ht:-1 2056. 24393 Reb A 05 

48 . 022 MP 149.69034 4. .0893le·l 134..05653 Stev G6 

4 9 .985 MP 14.10.32116 <1. 0893le·l 1378 37709 Reb A 06 

52.059 Mr ., 240 '"" 
69.H980 4 .089He- l 

922 10541 4 .0893le·l 

67 58269 

'" 86004 
SLev G7 
Reb A Q7 

58 276 MF 569 94580 .; .08931e·1 647 93053 Reb A G8 

•• 97<11 ~ 387 8362~ 4 .0893le·l 472 G~~u Reb A G' ., 013 M'l 218 57216 4 .089Jle·l 288 10045 Reb A ClO 

Tot.als : 2. S6417• 4 

1 'llarnings or Errors 

Warning : Calibration varnings <see calibration table list.ingl 

• • • End Of Report • • • 

1-!PLC 10 12/6/2010 1:~3:0) PM 
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D~t.~ F'llc:1 Co\CHtMl2\l\OA."l'A\STABtLlT'Y Ti$T\CS:;\VIAL\PH2801ll_GSGW££Kli\C.SG PH7. sC_K34.0 

Sa.nple Naae: GSG pH7, SC 

Acq. O~riltor RIJ) Seq. Line; 34 

A~;q. ln:Jtr~,;ment HPLC 8 Location Vial 11 
11\,e<:tion. Da.te 1/:)onoll 9,o,,zt t.u. Inj l 

Jnj 'loll.lme 10 vl 
Acq. Method Co \CHI:Ml2\l \&e:STHODS\ORAOSW.M 

Last changed 7/29/2011 l: 17 :06 11111 b'f R•o 
(r~Qd1Ued .,rter loe.dingJ 

Al"'aly9'ia MethOd C: \CH~)~\1 \MtTHOOS\GRADSW. M 
t..:l$t chongcd 10/.t/2011 2:41: H PM by R&D 

(nodi.fied after loadtng) 
SMple tnro GSG (SW05~0158), pH7, !>C, week 34, 47033.lU-6mg/L 

•• ' .. ~-•• .. 
External Standard R~pott 

sorted By Signal 
calib. Data McxL!ied 10/4/2011 2:41:13 PM 
Multiplier 1. 0000 
DiluLion t.oooo 
V~;• Mv.ltiplier & Dilutlon Factor with ISTDs 

Signal 1: DADl A, Sig.210 , 4 Ret .. 360 , 100 

RetTifM! Ty;>e Meo Amt/A.rea Amo\lnt Crp Nome 
I min] (mAU•s) lmg/LI 

-------I--- ---1----------1---------- 1--I------------------
15.H8 MF 2181.94727 l. 99780-e-1 872 . 29889 St• v 
17 . 480 MP S6$.624C2 3. 99?80e•1 268. 2~~90 Reb C 
18.065 MP 112.50620 3 .99780-e-l 52 . 11416 R~b F 
20 . 586 I'M 3155.80664 4 .S839-4e-1 1446.60429 Reb A 
22 915 MF' 3095.715C9 3 .99783e· 1 1485.12583 Stev G1 

" 841 Mf' 541.~39-45 3.9978~e-1 302 . 02035 Reb C G1 
27 69.; MF 4070.595~6 3.9978tle-1 2278 27H9 Reb A Gl 
30 750 Mr 3781.01831 3.9978~e-1 2116 20549 St.ev G2 
33 . 863 Mf 3512.62964 ).9978:1-e-1 2285 22518 Reb A G2 

WPLC a 10/4/2011 2:-49 : 03 PM R&D Page 1 of 2 
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Dol.t<1 File C: \CNEM).?\1 \tA'!'A\STMlLITY T'EST\CSC\VlAl..\Pl-ll807ll_CSCWU:XJ" \C.S<i PH?, SC_Wlt .D 
Sanple N4me: GSG pH?. SC 

RetTimet 'type AreOI Atnt/Area Nnoutlt Grp Nttne 

fnin] (lf'.A!J .. G) (mg/LI 

-------1------1----------1----------1-------- -1-- 1----------------- -
31 . 348 V.F 29Ja . n496 J . 99?tOe 1 186? .75302 S~:.ev 03 
3t . 329 MF 2944 . 50488 3 . 99780e~ 1 2107 .10575 Reb A G3 
41 . $.?6 MP 1335.69995 3.997$0e - l 9SS.&3S07 Scev 0 4 

43.952 MP 
4,6.506 MF 

3438.52148 3.99180e-l 2735.5574.5 
839.22913 3 . 99780e-l ••• 703::18 

Reb A G4 
Scc:tv (;5 

4 8.141 "' 1994.240)6 3.99780e-l 1745 99356 Reb A OS 

1.9.'"' Mr 2:02.32496 3.99790c- l 177 . 13,08 Stev ~ 
51. Hl !>IF' ., 748 P.lF' 

1509.55078 3.99780e-1 1442 3366$ 
110.24310 J.99780e·l 104.. 8,370 

Reb A CO 
Stev (l:') 

3Gl MF " •• <J46 Mf' ., 2'76 fM 

1016.8801, 3. ,.,80o.;·a 104$.0'1~0'? 

~ol.n"n J .,,80e·l 66?.n9o• 
323..33105 3 ''780e·l 385.19860 

1'\o::.U A G'? 

Reb A 08 

R!'b A G9 
f",886 IY.M 120.<95026 J .991t0e·l 15!).!:13612 Reb A OlO 

Tot.ale ' 2 . 5161$e4 

1 warnings or E:rron : 

wamtnq Calibrat.ion warnings lsee c~librAtion table listing) 

• • .. E:r.d or Report • • • 

HPLC 8 10/4/2011 2:49:0~ PM R&D I~CI9$ 2 of 2 
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D.n..:. Filo C:\CUEM~~\1\DATA\PH011210\0SG PH&, sc_.o 

Sa'llple N~: GSG pHS, SC 

Aeq. Ope rotor S'i!(J. Line 
Acq. Instrument HPLC 10 Locat.ion Vial 

.. 
18 

InJection Dat.e 12/2/2010) 21:50 PM tnj 1 

Inj volun.e 10 . 000 ,ul 
Aeq. Method C: \CHDSl2 \1 \M:tTHODS\GAAOSW. M 
Lut changed 12/1/2010 6:07:04 PM 
AA.tys i & Method C: \C~l2\l \M!THODS\GRADSWl . M 

Last chonged 12/6/2010 2:26 : 11 PM 
(D.Odified after l04c:Ungl 

*thod Info Stevla 

sarrple Info GSG iSWOS10158t, pHS, SC, .,.•eek 2, 47HS.l38501g/L 

mA.U "'! 

160 

1<0 

120 

100 .. .. 
•<H 

L "' 10 20 ' .. .. 70 
l 

mil 

t:ltt$rMl Standard Report 

SOr-t~ Sy Signal 
Calib. Data Modified 12/6/2010 2:26 10 p~ 
M'ult.iplier: . oooo 
Dilut.ion: 1 . 0000 
Uo~;c Multiplier & Dilution Factor vith ISTDs 

Signal 1 : V\r."'Dl A, Wavele:')gth·210 nm 

Ret Time Type Are.a lwt/Aro(l Anount Grp tiame 
(lain) (mAU• &) 11'19/l.) 

-------I------ ----------I------ -- --- --1-- -·-.--·---.-- ... --
14 .4SO >'iXi 2l74 . 07837 4 .059B2e-1 96l . B3289 Stev 
16.226 ME' 641.$)986 4 .08931e• 1 304.32086 Reb F 
16.&65 fM 124 . '78881 4 .0893le-1 60 21S42 Reb c 
19.2?8 ~f' 3<158 . 93945 4 .ao334e-l 1661 .44'779 Reb A 
21.576 ~p 3366.07764 •.089lte-l 1651 . 79241 $tev G1 
2).2'15 Kf 487.61081 4 .0893le-1 27S 17090 Reb C Cl 
Z6,086 to(F 4195 . 03906 4.C89llc·1 2401 . 6744~ Reb A G1 
29.153 KF l638.59217 4.C893le·l 2081.10701 Stev Q 

1-!PLC 10 1Z/6/2010 ,. 2:31:24 Page 1 of 2 
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D.llt\1 f'Ue C:\CH:BM32\l\DA't'A\PH011210\0SG PHS, SC_.D 
Sampl~ Namt: GSO ¢18, SC 

R~tT~m¢ 'l'>fPe Area A-r.t/Are4 A!nQII.Int Grp Na11e 
(111in) (mAO• l'l} !mg/L) 

······ · 1·····+ ·········1··········1 ·····I· ·I·················· 
l2.l<Jl MF 3?03.83081 4.089lle·l 2!!i4 . 23624 Reb A G2 
33. 76·1 MF 3004 . 6999$ 4. OS93le.: 1953 65704 Stev Gl 
.)7 . 45$ MP 3033.57111 4.08931.e·l 2220 53600 Reb A Gl 
40 . 050 KP U32 . 89600 4.0893le-l 902.4&313 Stev C4 
42.131 MP 29?4..~:2197 4 . 089310-1 2420 . 5850'7 Reb A G.t. 
4) .89' MF 937.86639 4 . 089lle-l ?6J.:uou: Stev GS 
46' i23 I'M U22.48462 4. 089Jle· l 1721 . 69812 Reb A G5 
-47,947 Mf 127. 21572 4 . 0893lc-1 u3.92n9 Stev G6 
49.900 "' l360 .867U .;.,089lle-t 1)30 . 03'104 Reb A 06 

51.91S Mi' ,l . ?"SO 4. 09931• · 1 62.0?08S St~V G? 
53.153 F'M 940.54205 •1..08931@·1 992 . 31148 Reb A G1 
58.159 ~ 629.44983 4 , 089Jle-l 715 . 57640 Reb A (i$ 
5,.855 r-2>1 348.86135 4. 0893le-l 42S . l:l812 Reb A G9 
62 . &6e r<M 211.90810 4.0893le- l 2?9 . 89824 Reb A C10 

Tot\'18 ' 2 . S$569e4 

1 warnings or £!:'ron 

Wan'ting : Celibr<Jtion 'lrl<irnin9e !see calibration tabl~ li&~ing> 

........... . .., ........ === ...... ,. ................................... . ... ,.. ,. .... =,. . . ......... . 
.. .. End ot Report • • • 

HPl..C 10 12/6/2010 2:31:24 Pl( 
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Do.~o File C1 \CK.SMn\1 \DA'tA\STA9!LITI' TEBT\OSQ\V!At.\J'IH2807ll_GSGWEEIO~\GSG PH8, ,C_W34 .D 
So.1nple Name: C$0 pHS, SC 

Acq . Oper.u.or R&D Seq. L.ine 38 
Acq . Instrument HPLC 8 Location Via. 18 
Injeccion Doate 7/)0/2011 2t28t0~ PM tnj 

Il'lj Volu.,e 10 pl. 
A¢<l. r<!et.hod C: \CHSM32\l \~lrrHOOS\GRADSW. td 

Last cl'.anged 7/29/2011 3: 17: 06 AM by R&D 
(modified oft.<tr lo.:ad.ing) 

Analysis Method C: \CHEM32\1 \METHOD$\ORAD$W .M 
~st. <.:h.on9ed 10/<1/2011 2:55:20 PM by R&D 

(modified" o.1ftea: loadin;~> 

s"'nple rnfo GSG (SW05)0158), pH8, SC, week 34, 47l4S . J38$mg/l,. 

, 
... 
. 

•---' 
10 

External Standard Report 

Sorted By $ig~W1 

calib. Data Moditied 10/4/2011 2:SS:l9 PK 
Multiplier 1. 0000 

Dilut.ion 1.0000 
Ot~c r'.\lltiplier' Dilution factor with ISTDs 

Signal 1: DAD1 A, Sig:o210,4 Ref ... 360,100 

RetTime Type Area Atnt./Area Ar-ount (lrp ~me 
!min) lmAU• e) (1'1g/L) 

-------1------1--- -------1--------- -I------- ---1- -I- ---------------
15.404. M.F 2205 07520 3 .~~780e- 1 881 . 5H9? Stev 
11 . 453 V.:F 565 09338 3. 99780o-l 2~6.57135 Reb c 
18.012 MF 114 56186 J. 99780e-l 53 . 12746 Reb f 
:lU . ~,j,j FM ~lU 078~1 4 .58),48·1 1458.18882 ReD A 
22 853 MF 3110 S14 16 ).99780e-1 1492.22548 Stev Gl 
24 190 Mf 526.50250 3 . 99780e-1 2~0. 46!51 Reb C G1 
2? 594 MF 3913.75366 3 .99780e-1 2224.07792 Reb A G1 
30 619M.F H-23.24854 3 . 99780e- l 1915 96463 Stev G2 
ll 140 Mf' 3560.46143 3 . 9978Ce-1 2277.44181 Reb A G2 

HPLC 8 10/4/2:011 2 :57 :22 PM R&D Page 1 or 2 
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Data File C: \CHEM32\l \DATA\Sl'MHLl'rY 1'£ST\090\Vlht. \PH28071l_GSG'•I"££K34\0SG PH$, 5C_WH, D 
S.l"lple N-tlme: G$0 pH$, s:: 

RetTime Type Area A:tnt/Mea !.."'''IUnt Grp Name 
(min) [mA1)• :a) 1~/L) 

-------1------ ----------1----- -- ---1- -- ----
37.1?~ MF' 303~.-4&&0<4 :S.H'760~·1 lHO.HtOt Stev 0~ 
)9 . 149MF 2$10.10~S.t; 3' 99780(\ l 2011. 35883 
41.1?0 Mf' 1386. 9i0ll :LU?80e-l ... 50299 

Reb A Gl 
Sl:.ev G4 

4:L~5$ MF' 37!12.29688 3 . 99780e-l 3017 00775 Reb A G4 

46 . 1.1Ci r-tP Ut.ll8G7 .l. 99780e- J 50< . 48064 Stev OS 

.U.034 "J' 
•• 657 '"' 

1936.256U l. 99780e-! 1695 22793 
173.27763 3-'''soc-1 151.70711 

Reb A GS 
Scev G6 

51 . 679 MF Ul6.918B2 3.99780e·l 1353-8292$ Reb A (;6 
SJ. -654 MF 86-U8S2 3, "780e· l 82 . 60576 Stev <;? 

56 .291 MF 923.79398 3. 99780e· l ':152 . 83085 Reb A G7 
5,.n1 MP 51.7. 7565, 3. '''180e-l 515.~28:61 Reb A GS 

63.29$ t'M 29$.38162 J 99780e-l 3ss • .g1s2• Reb A G9 
64 .80? MM 10.?'lH1 l.99110e-l 91.3<a770 Reb A GlO 

Totals 2.451'36~~ 

1 warnings or £rrort : 

W.!~rning : Calibration w;srnings !s ee calibration table listin91 

"'*"' El'.d or Re:pore •• • 

HPLC 4 10/4/2011 2:57:22 PM R&D Page 2 of 2 
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APPENDIXB 

Standard Operating Procedure (SOP) for 
Determination of 

Ste,•iol Glycosides by H PLC assay 

37 
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b) (6)

li•a l)mi1ri~\a. ~. Qualit:

(

A -o ' 1unat,rr Oale 

PureCircle Limited p. 130 of 171 
Glucosylated Steviol Glycosides 



     
 

..._., 
PureCirde Sdn Bhd • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Re'ision No: 00 

CONFIDENTIAL 

l 1\.faterials an.d Metltods 

1.1 Apparatus 

1.1.1 Agilen/'1 1100 HPLC system equipped with isocratic pump (G1310A), auto 

sampler (GI313A), VWD UV Detector (G! 314A) and ChemStation 

(Rev .A.10.02) software; 

1.1.2 Zorbax"' NH2 analytical column; 4.6x2 50mm, S~tm (PN 883952-708); 

1.1.3 Mettler Toledo~ AB 204-S analytical balance; 

1.1.4 Mettler Toledo~ DL-39 Karl Fischer coniometer; 

1.1.5 Mettler Toledo~ HB-43 moisture analyzer; 

1.1.6 Becton Dickinson~ sterile syringes; 5 mL; 

1.1.7 Whatman~ syringe filters; 25mm; 0.45~tm; 

1.1.8 Volumetric and Laboratory glassware. 

1.2 Reageuts aud Chemicals 

1.2.1 Rebaudioside A standard (Chromadex, PN# ASB-000 18226), or equivalent 

1.2.2 Stevioside standard (Chromadex, PN# ASB-00 019353), or equivalent 

1.2.3 Rebaudioside B standard (Chromadex, PN# ASB-000 18227), or equivalent 

1.2.4 Rebaudioside C standard (Chromadex, PN# ASB-000 18228), or equivalent 

1.2.5 Rebaudioside D standard (Chromadex, PN# ASB-00018229), or equivalent 

1.2.6 Rebaudioside F standard (Chromadex, PN# ASB-00018305) , or equivalent 

1.2.7 Rebaudioside F standard (Chromadex, PN# ASB-00018305) , or equivalent 
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1.2.8 Steviolbioside standard (Chromadex, PN# ASB-00019349) , or equivalent 

1.2.9 Dulcoside A standard (Chromadex, PN# ASB-00014949) , or equivalent 

1.2.10 Rubusoside standard (Chromadex, PN# ASB-00018226) , or equivalent 

1.2.11 Acetonitrile (ACN), HPLC grade (IT Baker~; 

1.2.12 HPLC grade water (IT Baker~; 

1.2.13 Ethanol AR grade (Systerm~ 

2 Assay (High Performal!ce Liquid Cf1romatograplty) 

2.1 Mobile Phase Pr epar ation 

2.1.2 Mobile Phase (acetonitt·ile : watn- 80:20) 

Mobile phase is prepared by mixing 8 volumes of acetonitrile with 2 volumes of water. 

2.1.3 Diluent Solution (Ethanol : water- 50:50) 

The diluent solution is prepared by mixing I volume of Ethanol with I volume of water. 

2.1.4 Prelimin ary c.onclitioning of testing material 

The samples and standards should be conditioned at least 12 hrs in room conditions, by 

placing them in Petri dishes (not more than 5mm layer of material) or in other suitable 

container and mixing the mixture every 3 hrs. 

Important! 

a) Ensure that conditioned matetial is suffident for watet·/moisture detet·mination, 

an d sample p repar ation. 

b) Due to high value of material the limit of Rebau clioside A standard usage must 

not exc.eed 200mg fot· eac.h assay. 
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c) If the m oisture an alyzet· was used for determination of m oisture content in 

sample, do n ot use the dtied m aterial for sample preparation . 

2.2 Rebaudioside A Standard Preparation 

Record the water content of Rebaudioside A standard obtained by KF titration and 

residual solvent content from CoA. 

Place 50.0 ± 0.5 mg, recorded to the nearest 0.1 mg, of the Rebaudioside A standard in a 

10 mL volumetric flask, add diluent solution, stir the solution if necessary until 

dissolved and dilute to volume with the diluent solution. (lmpotiant! If hea ting was 

used for dissolution - adjust the volume only after the solution was c.ooled to room 

temperature). This will make approximately 5000 mg/L solution and should be injected 

at 8.0, 10.0, and 12.0 ftL. 

2.2.1 Rebaudioside A Standar d Check 

Record the water content of Rebaudioside A standard obtained by KF titration and 

residual solvent content from CoA. 

Place 52.5 ± 0.5 mg, recorded to the nearest 0.1 mg, of the Rebaudioside A standard in a 

10 mL volumetric flask, add diluent solution, stir the solution if necessary until 

dissolved and dilute to volume with the diluent solution. (Import ant! If hea ting was 

used for dissolution - adjust the volume only after the solution was c.ooled to room 

temperature). This will make approximately 5250 mg/L solution and should be injected 

at 12.0 ftL. 

2.2.2 Separ ation check (Standard Preparation , M6) 

Approx. I 00 mg/L (each) of ntbusoside, dulcoside A, stevioside, rebaudioside C, 

rebaudioside F,and rebaudioside A, solution prepared in diluents. 

2.3 Sample Preparation 

Record the water /moisture content of sample obtained by KF titration/ moisture 

analyzer. Place 2500 ± 5 mg, recorded to the nearest 1.0 mg, of sample in a 50 mL 
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volumetric flask, add diluent solution, stir the solution if necessary until dissolved and 

dilute to volume with the diluent solution (approx. 50000 mg/L). (Im por tant! If 

heating w as used for dissolution - adj ust the volum e only aftet· the solution was 

cooled to r oom tempet·atur e) . 

2.4 Instrumental C onditions 

Column: Zorbax NH2, 250 x 4.6 ll1lll, 5 ~llll 

Temperature: 3o•c 
Gradient Mobile Phase: A - Acetonitrile; B - water 

0 min A :B - 80:20 

0 to 2 min A :B - 80:20 

2 to 70 min A :B - 50:50 

Flow Rate: 1.0 mUmin 

Injection: I 0 ~tL 

Detection: UV at 210 nm (4 nm bw), Reference: 260 nm (100 nm bw) 

Run Time: 70 min 

Autosampler Temperature: Ambient 

2.5 System S uitab ility 

2.5 .1 Separ ation check 

Inject the separation check sample (see 2.2.2) and record the retention time for each 

glycoside. To proceed with the rest of analysis each Stevie! glycoside peak should be 

clearly separated. The assay should be discontinued immediately after detection of any 

merged peaks of any main Steviol glycoside (Dulcoside A, Stevioside, Rebaudioside A 

and Rebaudioside C). 
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2.5.2 Area Couat and Retention Time Reproduc.ibility 

Make five injections of separation check sample (see 22.2). The RSD of the peak area 

counts (mAU*s) and retention time (min) for Rebaudioside A and Stevioside should be 

less than 2. 00%. 

2.5.3 Baseline Stability 

Flush the column with the mobile phase until baseline is stable in -5 .0 to 10.0 mAU 

scale during I 0 min. 

2.6 Assay Sequence 

Inject Rebaudioside A standard solution at 8.0, 10.0, and 12.0 J.IL followed by 

Rebaudioside A standard check and samples duplicate injections at 12 J.IL. Bracket the 

samples with standard and standard check re-injection after every I 0 samples. Record 

the area of each Steviol glycoside (Dulcoside A, Stevioside, Rebaudioside A and 

Kebaudtos1de C) m sample mJectlon, and Kebaud10S1de A tor standard and standard 

check injection determined by data acquisition software. 

Enter the areas and sample parameters (weight and water/moisture) into Exce~ 

datasheet and record the content of Steviol glycoside in sample. 

2.7 Validity par amete1·s 

The assay is considered failed and the results are not valid if any of following 

parameters is out of required limits: 

• The recovery for standard check sample should be within the limits of 98.0 - I 02.0%. 

• The %RSD for Rebaudioside A and Stevioside content in duplicate samples should 

be less than 2. 00%. 
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• The correlation coefficient for standard curve should be greater than 0.99900. 

• In case of water/moisture determination by KF titration/moisture analyzer the %RSD 

of triplicate should be less than 2.00% and the mean result should be used for 

calculations. 

3. 0 Data interpretation 

3.1 Analysis Procedure 

3.1.1 Integration parameters 

The integration is done using the software tools. Example chromatogram is provided in 

the Appendices section (5.1) . 

3.1.2 Sepuation of steviol glyc.osides 

There should be clear separation between stevioside and rebaudioside C, rebaudioside A 

peaks in M6 solution. Record retention time for each steviol glycoside the Appendices 

section (5.2). 

3.2 Calculations 

• Identify each unreacted steviol glycoside by matching elution profile with 

example chromatogram (5.1 , 5.2). 

• Integrate all unreacted glycosides peaks (stevioside and rebaudioside C, 

rebaudioside A) . Determine the (% area) ratio of unreacted steviol glycoside 

using data acquisition software tools (5 .3) 

• Record percentage of all unreacted steviol glycoside. 
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Pur eC irde Sdn Bhcl • 

PureCircle 

Report# 
NSF02_pH_ W34 

Issu~ dat~: 01/09/15 

Revision date: --

pH stability of NSF 02 Revision No: 00 

CONFIDENTIAL 

3.3 R epor tin g r esults 

Ulll'eacted glycosides' should be reported on a %wt dry basis. Attach the average of 

2 sample duplicate excel sheet, provided in the Appendices section (5.3) 

4. 0 Revision. history 

OJ -2010 - put on PCSB letterhead 

02 -23/09/20 II - changed from STV to PCSB 

03 - 25/04/2012 -revised concentration of the sample solution 

04 -29/10/2014 - revised the standards 

Appendices 

5.1 HPLC C hromatogr am of M9 sample (gr aclient) 

mi\U . ..,., ... 

' ; I 

4 ~ J, ~~ 

:tlJ~~--M...:\,~;- ••• 
·2j --------------'/:::=-::::;::= 

20 •o 00 lOll 110 140 mil 
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5.2 Integration example c.hromatogram for sample gl'aclient analysis 
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Appendix H Test Methods for Maximum Usage Levels 

PureCircle GSG- A Flavor with Modifying Properties (FMP) 

Introduction 
PureCircle GSG (Glucosylated Steviol Glycosides) is produced by treating the raw materials, steviol glycosides, 
extracted from the Stevia plant, and starch, extracted from tapioca, with a natural enzyme. The enzyme transfers 
glucose units from starch to the steviol glycosides. The enzyme is produced by means of fermentation using non-GMO 
bacteria. The process does not use any solvents or processing aides not approved for use in food processing. The 
enzyme treatment can yield multiple glucosylation (1-20 additional glucose units) of steviol glycosides. GSG is made 
from stevia extract containing predominantly Rebaudioside A, and/or Stevioside (see below). 
PureCircle GSG is developed to have the following attributes: (1) possess significantly reduced sweetness intensity 
than the starting steviol glycosides, (2) modify flavour profile in application, and (3) optimize sweetness intensity profile 
through synergy with other caloric and non-caloric sweetener and food ingredient present in food/beverage matrix. 
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GLUCOSYL STEVIOSIDE 

• Natural Enzyme (Non-GMO Bacteria) 
• Natural Source of Glucose, Starch 

Glucosylated Steviol Glycosides 
(GSG) 

Glucosylation to Reduce Sweetness and Modify Flavour 
GSG can be made from stevia extract (combination of steviol glycosides) or from refined steviol glycoside, as example 
stevioside or Reb A. With an increase in the number of glucose units in steviol glycoside molecules, the sweetness 
intensity increases and taste/flavour profile improves. However, the relative sweetness decreases significantly with 
increase of glucose units beyond a certain level. To evaluate the sweetness potency of steviol glycosides (with 
different number of glucose unit attached to steviol molecule), a test was conducted to estimate the sweetness 
perception (at 5% sugar equivalent sweetness) with stevioside (with 3 Glucose units or SvG3), mixture of steviol 
glycosides (Stevia extract, mainly SVG3 and SvG4), Reb A (SvG4), Reb D (SvG5), GSG-S (SvG5 & SvG6), GSG-M 
(Mixture of SvGn, where n=5-13) and GSG-L (Mixture of SvGn, where n=5-20). Also, performed a test to estimate the 
effect on perception of sweetness and flavour profile in a beverage application with a selected stevia-derived products 
as shown below. 
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Sweetness Detection of PureCircle GSG 

To use GSG as a flavoring ingredient, it is imperative to understand the threshold concentration of the ingredient at 
which there is insignificant sweetness contribution, but perform as a flavor with modifying property in food and 
beverage application. Since the main objective is to determine the sweetness perception and detection the threshold 
level at which there is no significant sweetness, consumer panels (rather trained panel) were used in the following 
tests. It is generally accepted in industry that such flavor with modifying property should contribute less sweetness than 
that of 1.5% sugar solution in water. 
 Sweetness Detection in Aqueous Solution: Thirty-three consumer panel members evaluated a series of 

aqueous solutions of sucrose and GSG at room temperature; the sucrose solutions of 1.0% & 1.5% 
concentration and GSG solutions with concentrations ranging between 80 and 160 ppm were prepared with 
filter water. Sweetness detection is derived in water at room temperature. The panel members were asked to 
rank solutions containing GSG or sugar from the least (1) to highest (6). The sweetness detection of GSG in 
water was at a concentration higher than 106 ppm and below 133 ppm. The detection limit is considered at 125 
ppm. The methodology and details of the test is covered in Appendix of this report. 

 Sweetness detection in a Sparkling Beverage: Eighteen consumer panel members participated in a 
sensory test to detect sweetness in five lemon-lime Carbonated Soft Drink (CSD) samples sweetened with 
different amount of GSG ranging between 150 and 400 ppm. The percentage of panel members who 
detected the sweetness for each sample was calculated and plotted (as shown below).  More than 50% 
panel members could detect sweetness in samples containing greater than 250 ppm of GSG. The 
methodology and details of the test is covered in Appendix of the report. 

Detection limit in water is 125 ppm Detection limit in CSD (2.9 pH) is 250 ppm 

 Sweetness detection in a Sparkling Beverage: The potency ranges between 60 and 125 times sweeter 
than sugar in the test range. The details of the test and results are summarized in the Appendix 

• 

A group of scientists under the auspices of the Flavor & Extract Manufacturing Association 
(FEMA) investigated the perception of sweetness threshold of different flavoring compounds and 
developed a sensory methodology, which defined the sweetness perception threshold of a bi­
functional flavoring ingredient that should be less than 1.5% sugar-equivalent sweetness. The 
methodology was published in Food Technology (Harman et al, 2013). 
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Sweetness Perception Threshold 
Of PureCircle GSG 

Application: Neutral Water 
Client: Internal/Design Team 

The sweetness perception of 1.5% sugar solution and different solutions of GSG were tested 
with a consumer panel and found that 125 ppm of GSG solution in water provided sweetness 
perception significantly lower than that of 1.5% sugar solution 

METHODOLOGY 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 30 
• Test Design: 2- AFC, Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity ratings 
• Environmental Condition Standard booth lighting 

• Attributes and Scales: Which sample is sweeter? 

• Statistical Analysis: Paired comparison Test 
• Sample Size ~1.5 oz. in a clear capped plastic cup 
• Serving Temperature Room temperature (~70ºF)  
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 
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This is a re-evaluation of the recognition threshold concentration to follow methodology outlined 
in section 1.4.2 of the “Guidance for the Sensory Testing of Flavorings with Modifying Properties 
within the FEMA GRAS™ Program”. 

DATA:    n=30 
Two-Tailed Analysis Table Report for Result Binomial Distribution Probability 

1.5% Sugar 
115 ppm of 

GSG 

Percent 
Frequency 
Sample 1 P-value Sig 

PC 23 7 76.7% 0.0052 *** 

% Frequency 76.7% 23.3% 

Analysis: The panel found that 1.5% sugar solution had significantly higher sweetness perception compared to the 115 ppm 
solution of PureCircle GSG 

DATA:    n=30 
Two-Tailed Analysis Table Report for Result Binomial Distribution Probability 

1.5% Sugar 125 ppm of GSG 

Percent 
Frequency 
Sample 1 P-value Sig 

PC 21 9 70.0% 0.0428 *** 

% Frequency 70.0% 30.0% 

Analysis: The panel found that 1.5% sugar solution had significantly higher sweetness perception compared to the 125 ppm 
solution of PureCircle GSG 

DATA:    n=30 
Two-Tailed Analysis Table Report for Result Binomial Distribution Probability 

1.5% Sugar 135 ppm of GSG 

Percent 
Frequency 
Sample 1 P-value Sig 

PC 19 11 63.3% 0.2005 

% Frequency 63.3% 36.7% 

Analysis: The panel found that 1.5% sugar solution had higher sweetness perception compared to the 135 ppm solution of 
PureCircle GSG. But the difference of sweetness perception was not statistically significant 
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*The following table has been approved by FEMA as the guidance for the use levels for different applications.
Food Category Anticipated Usual 

Use Level (ppm) 
Maximum 

Use Level (ppm) 
Baked Goods 150 400 
Beverages Type I, Non-alcoholic 125 250 
Beverages Type II, Alcoholic 125 250 
Breakfast cereals 200 500 
Cheese 100 200 
Chewing Gum 500 1000 
Condiments & Relishes 125 250 
Confectionery & Frostings 50 100 
Fats & oils 125 250 
Frozen Dairy 125 250 
Fruit Ices 125 250 
Gelatins & Puddings 125 250 
Gravies 125 250 
Hard Candy 100 300 
Imitation Dairy Products 125 250 
Instant Coffee & Tea 125 250 
Jams & Jellies 150 300 
Milk products 150 300 
Nut Products 200 400 
Other grains 100 200 
Processed Fruits 150 400 
Processed Vegetables 100 200 
Reconstituted Vegetables 150 300 
Seasonings & Flavors 200 400 
Snack Foods 150 300 
Soft Candy 100 300 
Soups 150 300 
Sugar Substitutes 300 800 
Sweet Sauce 200 400 
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APPENDIX 

Sweetness Detection in Aqueous Solution 
Summary 
Thirty-three consumer panel members evaluated a series of aqueous solutions of sucrose 
and GSG at room temperature; the sucrose solutions of 1.0% & 1.5% concentration and 
GSG solutions with concentrations ranging between 80 and 160 ppm were prepared with 
filter water. The objective of the test was to determine the sweetness detection limit of GSG. 
•	 The sweetness detection of GSG in water was at a concentration higher than 106 ppm 

and below 133 ppm 
•	 The detection limit is considered at 125 ppm 

Methodology 
The samples were coded and presented in random order to panel members to taste and 
rank them from “least sweet” (rank 1) to the “most sweet” (rank 6). Panelists were asked to 
focus only on sweet attribute of those samples and to use cracker and water in order to 
cleanse the palate between samples. 

• Nature of Participants: Company employees 
• Number of Sessions 2 
• Number of Participants: 33 
• Test Design: Randomized samples. Blind 
• Sensory Test Method: Perception of sweetness rating 
• Environmental Standard room lighting 
• Attributes and Scales: 
• Forced ranking samples according to perception of sweetness where 1 = Least sweet 

perception 6 = Most sweet perception 
• Statistical Analysis: ANOVA (by Block) 

• Sample Size ~2.0 oz. in a clear capped 3.5 oz. plastic drinking cup 
• Serving Temperature Room temperature (~20ºC) 
• Serving/Panelists 

Instruction: 
Samples served simultaneously. Panelists were instructed to 
taste and rank them from least to most sweet perception. 
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Result & Analysis: 

The ranking of all samples by 33 consumer panel members is presented in Table 2. The 
average and standard deviation of the numerical ranking of each sample containing either 
sucrose or GSG are graphically presented in Fig. 3. The overall sweetness of those samples 
was barely detectable. The ranking shows that 80 ppm GSG solution was the least sweet 
sample and the sample with 159 ppm GSG ranked as the sweetest samples. 

Table 2: Ranking of samples by panel members 

Least 
sweet 

Most 
sweet 

Samples 
Ranked 

1st 
(n) 

Ranked 
2nd 
(n) 

Ranked 
3rd 
(n) 

Ranked 
4th 
(n) 

Ranked 
5th (n) 

Ranked 
6th 
(n) 

1.0% Sugar 6 16 4 4 3 0 
80 ppm GSG 15 9 5 3 1 0 
106 ppm GSG 9 2 16 5 1 0 
133 ppm GSG 0 3 5 12 10 3 
159 ppm GSG 1 0 1 5 10 16 
1.5% Sugar 2 3 2 4 8 14 

Fig. 3: Average sweet perception ranking of aqueous samples with sucrose and GSG 
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 Water  246.3014 

  Citric Acid  2.25 
   Lemon Lime Flavor-RC  1.67 
  SodiumBenzoate  0.4 

  PotassiumCitrate  0.4 
 Xanthan Gum   0.17 

  Total (wt.)  251.1914 
 

 
       

      
     

    
 

    
    
       

    
      

     
       

         
     

 
     

       
 
  

     
 

Sweetness Detection PureCircle GSG in a Typical Beverage Formulation 

Summary 
Eighteen consumer panel members participated in a sensory test to detect sweetness in five 
lemon-lime Carbonated Soft Drink (CSD) samples sweetened with different amount of GSG 
ranging between 150 and 400 ppm. The percentage of panel members who detected the 
sweetness for each sample was calculated and plotted as shown in Figure 3. More than 50% 
panel members could detect sweetness in samples containing more than 250 ppm of GSG. 

Sample Preparation 
The CSD samples were made with 50g syrup (Table 3), GSG solution and required amount of 
carbonated water to make 300 ml beverage for different level of GSG concentration. The GSG 
concentration in the five test samples were 159, 212, 265, 318 and 383 ppm. 

Table 3: Syrup formulation for CSD 

Methodology 
All five test samples were coded and presented to panel members in random order to detect 
sweetness. Crackers and water were provided in order to cleanse the palate between each 
sample. The panel members were asked to indicate in which samples they could detect 
sweetness, the choice of response was Yes or No. 

Nature of Participants: Company employees 
Number of Session 1 
Number of Participants: 18 (55% Male, 45% Female) 
Test Design: Randomized samples. Blind 
Sensory Test Method: Sweet perception- Forced choice 
Environmental Condition Standard room lighting 
Attributes and Scales: Detection of Sweetness; Forced choice- Yes/No 
Sample Size ~2.0 oz. in a clear capped 3.5 oz. plastic drinking cup 
Serving Temperature Room temperature (~20ºC) 

Serving/Panelists 
Instruction: 

Samples served simultaneously. Panelists were instructed to taste 
and note whether they can detect any sweetness. 
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Result 
The majority of panel members (56%) could not detect sweetness at 212 ppm of GSG (NSF-02) 
and 39% panel members could not detect sweetness at 265 ppm GSG. Fig. 4 shows the GSG 
concentration vs the percentage of the panel members who could (or not) detect sweetness in 
the carbonated soft drink sample sweetened with GSG only. 

Figure 4: Detection of sweetness in CSD sample with GSG 

The detection of sweetness perception of GSG is 125 ppm in water and 250 ppm in a CSD 
beverage. In other beverages, the GSG concentration may be different, but these limits 
can be used as a practical guidance as the usual and maximum use limits of GSG in beverage 
as a flavor modifier. 

Sweetness Equivalence of GSG 

Aqueous solutions of GSG at various concentrations ranging between 100 ppm and 1000 ppm 
were prepared using bottled water that was acidified to a pH of 3.3 using citric acid. Samples 
were evaluated by the judges at room temperature (70-72ºF). 
The judges were 10 panelists that have been previously qualified for their taste acuity and 
trained in the use of sweetness intensity rating scale. The evaluations were done in duplicate 
using the same panelists. Prior to the conduct of the study, judges were presented with sugar 
controls prepared with the acidified water for the intensity rating on the ballot referencing 2, 4, 6 
and 8 on the evaluation scale. These solutions were provided to the judges in order to refresh 
the judge’s memory with the intensity ratings. The evaluation was done in duplicate so that a 
total of 20 data points were generated for each sample. Samples were given to the judges 
sequentially and coded with triple digit numbers. The order of sample presentation was 
randomized to avoid order of presentation bias. Water and unsalted crackers were provided in 
order to cleanse the palate. 

Results were statistically analyzed to generate standard deviation value for each solution as 
well as confidence level at 95% level. The sweetness equivalence value at different 
concentration is plotted in Figure 9. The potency ranges between 60 and 125 times sweeter 
than sugar in the test range. 
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Figure 9: Sugar Equivalence Value of GSG 
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Appendix I Sensory Report 

Apple Blueberry Juice Drink with Glucosyl Steviol Glycosides 

a. Evaluation: SEA10321 
b. ICAM Number: 00120956 
c. Application: Fruit Juice Beverage 
d. Panel Date: 11 August 2010 

Client: Internal/Design Team 

SUMMARY
 

Thirty-six consumer panel members evaluated two samples of apple blueberry flavored juice drink 
for overall acceptance and attribute intensities (overall flavor, berry flavor, sweetness, tartness, 
bitterness and lingering sweet aftertaste intensity). The two samples included:  1) a full sugar 
control sample containing no Glucosyl Steviol Glycosides (GSG) and 2) a reduced sugar test 
sample containing GSG. The objective of the test was to determine if the addition of Glucosyl 
Steviol Glycosides affects the flavor profile of a reduced sugar juice drink. The results indicated: 

•	 The Test sample had significantly more berry flavor intensity than the Control sample (at 
90% confidence). Directionally, the Test sample was also more acceptable for overall 
flavor vs. the Control sample (p=0.1075). 

•	 There was no significant difference in overall flavor, sweetness, tartness, bitterness or 
lingering sweet aftertaste intensities between the two samples (at 90% confidence). 

PROJECT OBJECTIVE
 

The project objective is to assess if the addition of stevia extract solids has an effect on key flavor 
attributes in various beverage applications. 

TEST OBJECTIVE 

The test objective is to determine if the flavor profile and overall acceptance of a Control sample of 
apple blueberry juice (containing no stevia extract solids) differs from a 30% reduced sugar Test 
sample of the same beverage (containing stevia extract solids). 

METHODOLOGY
 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 36 
• Test Design: Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity and acceptance ratings 
• Environmental Condition Standard booth lighting 
• Attributes and Scales: 
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• Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither 
Like Nor Dislike, and 1 = Dislike Extremely 

• Overall Flavor, Berry Flavor, Sweetness, Tartness, Bitterness and Lingering Sweet 
Aftertaste Intensity on a 11-pt continuous intensity scale where 0 = Imperceptible and 
10 = Extremely Pronounced 

• Open Ended General Comments 
• Gender and Age 

• Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test 
• Sample Size ~1.5 oz. in a clear capped plastic cup 
• Serving Temperature Refrigerated temperature (~45ºF) 
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 

SAMPLES
 

1. Sample Description Flavor Use Level 
(% AC) 

Control 

Apple Juice Concentrate 
Blueberry Juice Concentrate 
Apple and blueberry flavor 
Sugar 

6.20% 
0.75% 
0.86 % 
5.60 % 

Test 

Apple Juice Concentrate 
Blueberry Juice Concentrate 
Apple and blueberry flavor 
Sugar 
Glucosyl Steviol Glycosides 

6.20 % 
0.75% 
0.86 % 
3.90 % 

0.017 % 
Samples were prepared on 8/10/10. 

RESULTS 

Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each 
sample. 

Table 1: Mean Scores 
Attribute Control Test P-Value 

Overall Flavor Acceptance 6.31 6.78 0.1075 
Overall Flavor Intensity 6.78 7.00 0.3837 
Berry Flavor Intensity 6.56b 7.04a 0.0675 
Sweetness Intensity 6.30 6.22 0.7816 
Tartness/Acidity Intensity 5.34 5.43 0.7764 
Bitterness Intensity 3.49 3.17 0.2645 
Lingering Sweet Aftertaste Intensity 5.20 4.96 0.4295 
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•	 The Test sample had significantly more berry flavor intensity than the Control sample (at 
90% confidence). Directionally, the Test sample was also more acceptable for overall 
flavor vs. the Control sample (p=0.1075). 

•	 There was no significant difference in overall flavor, sweetness, tartness, bitterness or 
lingering sweet aftertaste intensities between the two samples (at 90% confidence). 

Panelist general comments are summarized in Table 2 (below) where N = the number of 
panelists making a particular comment. 

Table 2: Panelist General Comments 

Control N Test N 

Good 
Bitter/metallic taste 
Astringent/harsh/burn 
Sweet 
Odd/off note 

5 
3 
3 
2 
2 

Tart 
Sweet 
Good 
Balanced 

5 
3 
3 
2 

CONCLUSION
 

Thirty-six Consumer panel members evaluated two samples of apple blueberry flavored juice drink 
for overall acceptance and attribute intensities (overall flavor, berry flavor, sweetness, tartness, 
bitterness and lingering sweet aftertaste intensity). The two samples included:  1) a full sugar 
control sample containing no GSG and 2) a reduced sugar test sample containing GSG.  The 
objective of the test was to determine if the addition of GSG affects the flavor profile of a reduced 
sugar juice drink. The results indicated: 

•	 The Test sample had significantly more berry flavor intensity than the Control sample (at 
90% confidence). Directionally, the Test sample was also more acceptable for overall 
flavor vs. the Control sample (p=0.1075). 

•	 There was no significant difference in overall flavor, sweetness, tartness, bitterness or 
lingering sweet aftertaste intensities between the two samples (at 90% confidence). 

Appendix A – Demographics 

Age/Gender N % 
18-24 Years 10 27.8 

25-34 Years 10 27.8 

35-44 Years 3 8.3 

45-54 Years 5 13.9 

55-64 Years 8 22.2 

TOTAL 36 100.0 

Male 14 38.9 

Female 22 61.1 
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Lemon Poppy Seed Muffins with Glucosyl Steviol Glycosides
 

a. Evaluation: SEA10337 
b. ICAM Number: 00120956 
c. Application: Baked Good 
d. Panel Date: 19 August 2010 

Client: Internal/Design Team 

SUMMARY
 

Thirty-five Consumer panel members evaluated two samples of lemon poppy seed muffins for 
overall acceptance and attribute intensities (overall flavor, lemon flavor, sweetness, tartness and 
bitterness intensity). The two samples included:  1) a Control sample containing no Glucosyl 
Steviol Glycosides (GSG) and 2) a Test sample containing GSG. The objective of the test was to 
determine if the addition of Glucosyl Steviol Glycosides affects/improves the flavor profile of a 
lemon poppy seed muffin.  The results indicated: 

•	 The Test sample (containing Glucosyl Steviol Glycosides) had significantly more overall 
flavor intensity and sweetness intensity than the Control (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance, lemon flavor intensity, 
tartness intensity or bitterness intensity between the two samples (at 90% confidence). 
Directionally, the Test sample was more acceptable overall and had more lemon flavor 
intensity than the Control (p values = 0.124 and 0.190 respectively). 

•	 Based on panelist comments, the Control sample had less lemon flavor than the Test 
sample. 

PROJECT OBJECTIVE
 

The project objective is to determine if the addition of Glucosyl Steviol Glycosides has an effect on 
key flavor attributes and/or improves flavor perception in various applications. 

TEST OBJECTIVE 

The test objective is to determine if the flavor profile and overall acceptance of a Control sample of 
lemon poppy seed muffin  (containing no Glucosyl Steviol Glycosides) differs from a Test sample 
of the same muffin (containing Glucosyl Steviol Glycosides). 
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METHODOLOGY
 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 35 
• Test Design: Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity and acceptance ratings 
• Environmental Condition Standard booth lighting 
• Attributes and Scales: 

• Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither 
Like Nor Dislike, and 1 = Dislike Extremely 

• Overall Flavor, Lemon Flavor, Sweetness, Tartness and Bitterness Intensity on a 11-pt 
continuous intensity scale where 0 = Imperceptible and 10 = Extremely Pronounced 

• Open Ended General Comments 
• Gender and Age 

• Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test 
• Sample Size ¼ muffin (~14 grams) in a 3.5 oz. plastic soufflé cup 
• Serving Temperature ambient temperature (~68ºF)  
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 

SAMPLES
 

Ingredients Control (%) Test (%) 
AP Flour 24.37 24.35 
Milk 24.01 23.99 
Sugar 23.16 23.14 
Vegetable Oil 14.79 14.78 
Eggs 9.54 9.53 
Poppy Seeds 1.00 1.00 
Lemon Flavor 0.83 0.83 
Salt 0.72 0.71 
Lemon Juice 0.59 0.59 
Vanilla Extract 0.52 0.52 
Baking Powder 0.48 0.48 
GSG 0.07 
TOTAL 100.00 100.00 

Samples were provided by the client (PureCircle) and received week of August 16, 2010. 
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RESULTS 

Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each 
sample. 

Table 1: Mean Scores 

Attribute Control 
(Sugar Only) 

Test 
(Sugar + Glucosyl 

Steviol 
Glycosides) 

P-Value 

Overall Flavor Acceptance 6.60 7.00 0.124 
Overall Flavor Intensity 5.71b 6.37a 0.086 
Lemon Flavor Intensity 5.44 6.15 0.190 
Sweetness Intensity 5.29b 5.95a 0.011 
Tartness/Acidity Intensity 3.70 3.49 0.453 
Bitterness Intensity 2.03 2.27 0.340 

•	 The Test sample (containing Glucosyl Steviol Glycosides) had significantly more overall 
flavor intensity and sweetness intensity than the Control (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance, lemon flavor intensity, 
tartness intensity or bitterness intensity between the two samples (at 90% confidence). 
Directionally, the Test sample was more acceptable overall and had more lemon flavor 
intensity than the Control (p values = 0.124 and 0.190 respectively). 

Panelist general comments are summarized in Table 2 (below) where N = the number of 
panelists making a particular comment. 

Table 2: Panelist General Comments 
Control 

(Sugar Only) 
N Test 

(Sugar + GSG) 
N 

Low lemon 
Good/good lemon 
Dry 

7 
3 
2 

Good/good lemon 
Low lemon 

4 
3 

CONCLUSION
 

Thirty-five Consumer panel members evaluated two samples of lemon poppy seed muffins for 
overall acceptance and attribute intensities (overall flavor, lemon flavor, sweetness, tartness and 
bitterness intensity). The two samples included:  1) a Control sample containing no Glucosyl 
Steviol Glycosides (GSG) and 2) a Test sample containing GSG. The objective of the test was to 
determine if the addition of Glucosyl Steviol Glycosides affects/improves the flavor profile of a 
lemon poppy seed muffin.  The results indicated: 

•	 The Test sample (containing Glucosyl Steviol Glycosides) had significantly more overall 
flavor intensity and sweetness intensity than the Control (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance, lemon flavor intensity, 
tartness intensity or bitterness intensity between the two samples (at 90% confidence). 
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Directionally, the Test sample was more acceptable overall and had more lemon flavor 
intensity than the Control (p values = 0.124 and 0.190 respectively). 

• Based on panelist comments, 
1. the Control sample had less lemon flavor than the Test sample, 
2. the Control sample had less blueberry flavor than the Test sample. 
3. The Control sample was judged as having significantly more intense astringency 

Appendix A – Demographics 

Age/Gender N % 
18-24 Years 4 11.4 

25-34 Years 7 20.0 

35-44 Years 10 28.6 

45-54 Years 6 17.1 

55-64 Years 8 22.9 

TOTAL 35 100.0 

Male 15 42.9 

Female 20 57.1 
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Strawberry Topping with Glucosyl Steviol Glycosides
 

a. Evaluation: SEA10331 
b. ICAM Number: 00120956 
c. Application: Fruit Spread 
d. Panel Date: 17 August 2010 

Client: Internal/Design Team
 

SUMMARY
 

Twenty-eight Consumer panel members evaluated two samples of strawberry flavored reduced 
sugar topping for overall acceptance and attribute intensities (overall flavor, fresh strawberry 
flavor, sweetness, tartness and bitterness intensity). The two samples included:  1) a control 
sample sweetened with sugar and Rebaudioside A containing no Glucosyl Steviol Glycosides 
(GSG) and 2) a test sample sweetened with sugar and Rebaudioside A containing GSG.  The 
objective of the test was to determine if the addition of GSG affects/improves the flavor profile of 
strawberry flavored topping.  The results indicated: 

•	 There was no significant difference in overall flavor acceptance, overall flavor intensity, 
fresh strawberry flavor intensity, sweetness intensity or tartness intensity (at 90% 
confidence). 

•	 The test sample was significantly less bitter than the control (at 90% confidence). 

PROJECT OBJECTIVE
 

The project objective is to determine if the addition of Glucosyl Steviol Glycosides has an effect on 
key flavor attributes and/or improves flavor perception in various applications. 

TEST OBJECTIVE 

The test objective is to determine if the flavor profile and overall acceptance of a Control sample of 
strawberry topping (containing no GSG) differs from a Test sample of the same topping 
(containing GSG).  

METHODOLOGY
 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 28 
• Test Design: Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity and acceptance ratings 
• Environmental Condition Standard booth lighting 
• Attributes and Scales: 

• Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither 
Like Nor Dislike, and 1 = Dislike Extremely 
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• Overall Flavor, Fresh Strawberry Flavor, Sweetness, Tartness and Bitterness Intensity 
on a 11-pt continuous intensity scale where 0 = Imperceptible and 10 = Extremely 
Pronounced 

• Open Ended General Comments 
• Gender and Age 

• Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test 
• Sample Size ~0.5 oz. in a clear capped 1 oz. plastic cup 
• Serving Temperature Refrigerated temperature (~45ºF) 
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 

SAMPLES
 

Ingredients Control (%) Test (%) 
Sugar 39.23 39.18 
Water 29.43 29.39 
Diced Strawberries 15.44 15.42 
Strawberry Juice 15.44 15.42 
Pectin 0.26 0.26 
Potassium Benzoate 0.10 0.10 
RebA 0.06 0.06 
Citric Acid 0.05 0.05 
GSG 0.022 
TOTAL 100.00 100.00 

• Samples were provided by the client (Purecirle) and received week of August 16, 2010. 

RESULTS 

Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each 
sample. 

Table 1: Mean Scores 

Attribute Control 
(Sugar and Reb A) 

Test 
(Sugar + Reb A + GSG) P-Value 

Overall Flavor Acceptance 6.18 6.36 0.4079 
Overall Flavor Intensity 6.74 6.94 0.3416 
Fresh Strawberry Flavor Intensity 5.29 5.24 0.8707 
Sweetness Intensity 7.99 8.19 0.5043 
Tartness/Acidity Intensity 3.24 3.18 0.8152 
Bitterness Intensity 2.39a 1.85b 0.0916 

•	 There was no significant difference in overall flavor acceptance, overall flavor intensity, 
fresh strawberry flavor intensity, sweetness intensity or tartness intensity (at 90% 
confidence). 

•	 The test sample was significantly less bitter than the control (at 90% confidence). 
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Panelist general comments are summarized in Table 2 (below) where N = the number of 
panelists making a particular comment. 

Table 2: Panelist General Comments 
Control 

(Sugar and Reb A) N 
Test 

(Sugar + Reb A + 
GSG) 

N 

Very sweet 
Weak flavor 
Fresher strawberry 
Metallic/bitter 

4 
2 
2 
2 

Very sweet 
Weak flavor 

3 
2 

CONCLUSION
 

Twenty-eight Consumer panel members evaluated two samples of strawberry flavored topping for 
overall acceptance and attribute intensities (overall flavor, fresh strawberry flavor, sweetness, 
tartness and bitterness intensity). The two samples included:  1) a control sample containing no 
Glucosyl Steviol Glycosides and 2) a test sample containing Glucosyl Steviol Glycosides.  The 
objective of the test was to determine if the addition of Glucosyl Steviol Glycosides 
affects/improves the flavor profile of strawberry flavored topping. The results indicated: 

•	 There was no significant difference in overall flavor acceptance, overall flavor intensity, 
fresh strawberry flavor intensity, sweetness intensity or tartness intensity (at 90% 
confidence). 

•	 The test sample was significantly less bitter than the control (at 90% confidence). 

Appendix A – Demographics 

Age/Gender N % 
18-24 Years 6 21.4 

25-34 Years 7 25.0 

35-44 Years 4 14.3 

45-54 Years 4 14.3 

55-64 Years 7 25.0 

TOTAL 28 100.0 

Male 16 57.1 

Female 12 42.9 
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Banana Flavored Milk Drink with Glucosyl Steviol Glycosides
 

a. Evaluation: SEA10332 
b. ICAM Number: 00120956 
c. Application: Dairy Beverage 
d. Panel Date: 18 August 2010 

Client: Internal/Design Team
 

SUMMARY
 

Thirty-two Consumer panel members evaluated two samples of reduced sugar banana flavored 
milk drink for overall acceptance and attribute intensities (overall flavor, banana flavor, dairy flavor, 
sweetness, tartness and bitterness intensity). The two samples included:  1) a control sample 
sweetened with sugar and stevia extract (SG95) and containing no Glucosyl Steviol Glycosides 
(GSG) and 2) a test sample sweetened with sugar and stevia extract (SG95) containing Glucosyl 
Steviol Glycosides. The objective of the test was to determine if the addition of Glucosyl Steviol 
Glycosides affects/improves the flavor profile of banana flavored milk drink.  The results indicated: 

•	 The Test sample (containing GSG) had significantly more overall flavor intensity, banana 
flavor intensity, sweetness intensity, tartness intensity and bitterness intensity than the 
Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance or dairy flavor intensity 
between the two samples (at 90% confidence). 

PROJECT OBJECTIVE
 

The project objective is to determine if the addition of Glucosyl Steviol Glycosides has an effect on 
key flavor attributes and/or improves flavor perception in various applications. 

TEST OBJECTIVE 

The test objective is to determine if the flavor profile and overall acceptance of a Control sample of 
banana flavored milk drink (containing no GSG) differs from a Test sample of the same drink 
(containing GSG).  

METHODOLOGY
 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 32 
• Test Design: Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity and acceptance ratings 
• Environmental Condition Standard booth lighting 
• Attributes and Scales: 

• Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither 
Like Nor Dislike, and 1 = Dislike Extremely 
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• Overall Flavor, Banana Flavor, Dairy Flavor, Sweetness, Tartness and Bitterness 
Intensity on a 11-pt continuous intensity scale where 0 = Imperceptible and 10 = 
Extremely Pronounced 

• Open Ended General Comments 
• Gender and Age 

• Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test 
• Sample Size ~2.0 oz. in a clear capped 3.5 oz. plastic drinking cup 
• Serving Temperature Refrigerated temperature (~45ºF) 
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 

SAMPLES 

Control: Sugar and Stevia Extract (SG95) 
Test: Sugar, Stevia Extract (SG95) & GSG 

Ingredients Control Test 
MILK 97.46 97.46 
SUGAR 2.33 2.33 
BANANA FLV 0.20 0.20 
SG95 0.004 0.004 
GSG 0.01 
TOTAL 100 100 

Samples were provided by the client (Purecirle) and received week of August 16, 2010. 

RESULTS 

Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each 
sample. 

Table 1: Mean Scores 

Attribute 
Control 

(Sugar + Stevia 
Extract) 

Test 
(Sugar + Stevia 
Extract +  GSG) 

P-Value 

Overall Flavor Acceptance 6.09 6.25 0.4198 
Overall Flavor Intensity 6.04b 6.70a 0.0697 
Banana Flavor Intensity 5.67b 6.43a 0.0211 
Dairy Flavor Intensity 5.67 5.72 0.8671 
Sweetness Intensity 5.84b 6.54a 0.0110 
Tartness/Acidity Intensity 2.00b 2.62a 0.0183 
Bitterness Intensity 1.69b 2.13a 0.0558 

•	 The Test sample (containing GSG) had significantly more overall flavor intensity, banana 
flavor intensity, sweetness intensity, tartness intensity and bitterness intensity than the 
Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance or dairy flavor intensity 
between the two samples (at 90% confidence). 
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Panelist general comments are summarized in Table 2 (below) where N = the number of 
panelists making a particular comment. 

Table 2: Panelist General Comments 
Control 

(Sugar + Stevia Extract) 
N Test 

(Sugar + Stevia Extract + GSG) 
N 

Too sweet 
Weak flavor 

2 
2 

Too sweet 
Strong banana flavor 
Good 

3 
2 
2 

CONCLUSION
 

Thirty-two consumer panel members evaluated two samples of banana flavored milk drink for 
overall acceptance and attribute intensities (overall flavor, banana flavor, dairy flavor, sweetness, 
tartness and bitterness intensity). The two samples included:  1) a control sample containing no 
GSGs and 2) a test sample containing Glucosyl Steviol Glycosides. The objective of the test was 
to determine if the addition of Glucosyl Steviol Glycosides affects/improves the flavor profile of 
banana flavored milk drink.  The results indicated: 

•	 The Test sample (containing GSG) had significantly more overall flavor intensity, banana 
flavor intensity, sweetness intensity, tartness intensity and bitterness intensity than the 
Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor acceptance or dairy flavor intensity 
between the two samples (at 90% confidence). 

•	 Based on panelists comments: 
1.	 Control sample had more intense dairy note and lingering dairy taste 
2.	 Control sample had  less lingering banana taste than Test sample 

Appendix A – Demographics 

Age/Gender N % 
18-24 Years 2 6.3 

25-34 Years 10 31.3 

35-44 Years 8 25.0 

45-54 Years 7 21.9 

55-64 Years 5 15.6 

TOTAL 32 100.0 

Male 14 43.8 

Female 18 56.2 
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Orange Pineapple Passion Fruit Carbonated Drink 
With Glucosyl Steviol Glycosides 

a. 
b. 
c. 
d. 

Evaluation: 
ICAM Number: 
Application: 
Panel Date: 

SEA10322 
00120956 
Carbonated Beverage 
24 August 2010 

Client: Internal/Design Team
 

SUMMARY
 

Seventeen company employees evaluated two samples of orange pineapple passion fruit flavored 
carbonated drink for overall acceptance and attribute intensities (overall flavor, orange flavor, 
pineapple flavor, passion fruit flavor, sweetness, and aftertaste). The two samples included:  1) a 
full sugar control sample containing no stevia extract solids and 2) a reduced sugar test sample 
containing stevia extract solids. The objective of the test was to determine if the addition of stevia 
extract solids affects the flavor profile of a reduced sugar carbonated drink. The results indicated: 

•	 The Test sample had significantly more pineapple flavor intensity than the Control sample 
(at 95% confidence). 

•	 The Test sample had significantly more orange flavor intensity, pineapple flavor intensity, 
and sweetness intensity than the Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor, passion fruit intensity, or aftertaste 
intensity between the two samples (at 90% confidence). 

PROJECT OBJECTIVE
 

The project objective is to assess if the addition of stevia extract solids has an effect on key flavor 
attributes in various beverage applications. 

TEST OBJECTIVE 

The test objective is to determine if the flavor profile and overall acceptance of a Control sample of 
orange pineapple passion fruit carbonated drink (containing no stevia extract solids) differs from a 
reduced sugar Test sample of the same beverage (containing stevia extract solids). 
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METHODOLOGY
 

• Nature of Participants: Company employees 
• Number of Sessions 1 
• Number of Participants: 17 
• Test Design: Balanced, randomized within pair. Blind 
• Sensory Test Method: Intensity and acceptance ratings 
• Environmental Condition Standard booth lighting 
• Attributes and Scales: 

• Overall Acceptance on a 6-pt hedonic scale where 5 = Like and 0 = Dislike 

• Overall Flavor, Orange Flavor, Pineapple Flavor, Passion Fruit Flavor, Aftertaste, and 
Sweetness 6-pt continuous intensity scale where 0 = Imperceptible and 5 = Extremely 
Pronounced 

• Open Ended General Comments 
• Gender and Age 

• Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test 
• Sample Size ~1.5 oz. in a clear capped plastic cup 
• Serving Temperature Refrigerated temperature (~45ºF) 
• Serving/Panelists 

Instruction: 
Samples served simultaneously.  Panelists instructed to read 
ingredient statement, evaluate each sample. 

SAMPLES
 

Ingredients Control 
(%) 

Test (%) 

HFCS Isosweet 100 (70.6 Brix) 72.65 72.65 
Water 25.90 25.90 
Citric 0.66 0.66 
Orange BE ZNA 0.20 0.20 
Passion Fruit 0.13 0.13 
Orange 0.13 0.13 
K Benzoate 0.13 0.13 
K Citrate 0.13 0.13 
Pineapple 0.040 0.040 
Malic 0.024 0.024 
GSG 0.017 
Total 100 100 
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RESULTS 

Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each 
sample. 

Table 1: Mean Scores 
Attribute Control Test P-Value 

Overall Flavor Acceptance 3.41 3.35 0.8649 
Orange Flavor Intensity 2.41 3.11 0.0608 
Pineapple Flavor Intensity 1.82a 2.53b 0.0436 
Passion Fruit Intensity 2.19 2.00 0.6730 
Aftertaste Intensity 1.82 1.88 0.8874 
Sweetness Intensity 2.47 3.00 0.0733 

•	 The Test sample had significantly more pineapple flavor intensity than the Control sample 
(at 95% confidence). 

•	 The Test sample had significantly more orange flavor intensity, pineapple flavor intensity, 
and sweetness intensity than the Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor, passion fruit intensity, or aftertaste 
intensity between the two samples (at 90% confidence). 

Panelist general comments are summarized in Table 2 (below) where N = the number of 
panelists making a particular comment. 

Table 2: Panelist General Comments 

Control N Test N 

Good/very good 
Less aftertaste 
More flavor 
Less carbonation 
Good sweetness 

2 
2 
1 
1 
1 

Good/very good 
More flavor 
High acid/carbonation 
Preferred 
Diluted flavor 
Too sweet 
Less sweetness 

4 
3 
2 
2 
1 
1 
1 

CONCLUSION
 

Seventeen company employees evaluated two samples of orange pineapple passion fruit flavored 
carbonated drink for overall acceptance and attribute intensities (overall flavor, orange flavor, 
pineapple flavor, passion fruit flavor, sweetness, and aftertaste). The two samples included:  1) a 
full sugar control sample containing no stevia extract solids and 2) a 30% reduced sugar test 
sample containing stevia extract solids. The objective of the test was to determine if the addition 
of stevia extract solids affects the flavor profile of a reduced sugar carbonated drink. The results 
indicated: 

•	 The Test sample had significantly more pineapple flavor intensity than the Control sample 
(at 95% confidence). 
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•	 The Test sample had significantly more orange flavor intensity, pineapple flavor intensity, 
and sweetness intensity than the Control sample (at 90% confidence). 

•	 There was no significant difference in overall flavor, passion fruit intensity, or aftertaste 
intensity between the two samples (at 90% confidence). 

Appendix A – Demographics 

Age/Gender N % 
18-24 Years 2 11.8 

25-34 Years 5 29.4 

35-44 Years 7 41.2 

45-54 Years 3 17.6 

55-64 Years 0 0 

TOTAL 17 100.0 

Male 7 41.2 

Female 10 58.8 
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Carbonated juice drink 
GSG was added to modify the sensory attributes of a mixed fruit juice beverage. Thirty five 
semi-trained (employees) panel evaluated control and the test product for different flavor, acid 
and sweetness profile. This Juice drink contains sugar from fruit juice and added sugar. The 
addition of 200ppm of GSG led to more flavor impact and modified differentially the profile with 
an increase in sweetness perception resulting from the synergy between GSG and the sweet 
components of the beverage. Note that GSG had significant effect on mango, sulfur and ripe 
note, which contributed significantly to the overall flavor modification. However, GSG had a little 
or no effect on other flavor notes as shown in Fig. 6. 

Fig. 6: Effect of GSG on flavor and sweetness profile of a carbonated juice beverage 
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Carbonated Lemon Drink 
Beverages containing 10 Brix of HFCS and 0, 250 and 500ppm of GSG were evaluated by 35 
semi-trained (employees) panel. The addition of 250ppm of GSG led to improved overall flavor 
and taste with significant improvement in several flavor attributes and sweetness perception. 
Increasing the level of GSG to 500ppm resulted mainly in improvement of sweetness perception 
and attributes associated with sweetness (Candy). It is concluded that at 500ppm, in this 
particular case the use of 500ppm is not compatible with a flavor modification. It is however 
worth noting that in other foods and beverages (and other flavor tonalities) the addition of 
500ppm of GSG can have a flavor modification impact with moderate impact on sweetness. 

Fig. 7: Contribution of different levels of GSG on the overall flavor and sweetness perception of 
carbonated lemon drink 

Breakfast cereal 
Breakfast cereal coating contains flavor, sweetener/bulking agent to provide different 
technological function. Breakfast cereal samples were prepared in the lab with and without GSG 
(400 ppm) incorporated in the cereal coating. 

The cereals were evaluated by a semi-trained panel of employees (34 people) by tasting the 
cereal in milk (25g cereals + 75 of 1% milk). The addition of GSG improved the overall flavor of 
the product by increasing desirable attribute such as sweet/candied, almond, vanilla and 
creamy while decreasing the undesirable ‘stale/cardboard’ descriptor. 
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Fig. 8: Contribution of GSG on flavor and sweetness perception of breakfast cereal 

Discussion & Conclusion 
The detection of sweetness perception of GSG is 125 ppm in water and 250 ppm in a CSD 
beverage. In other beverages, the GSG concentration may be different, but these limits 
can be used as a practical guidance as the usual and maximum use limits of GSG as a flavor 
modifier in beverage. 

But the similar limit may not be adequate for semi-solid and dry foods. The consumption of a dry 
foods calls on an increased level of mastication, with typical residence times in the mouth in the 
range of 20-30 seconds, depending on size, composition and texture  of the food, and the 
physiology of the consumer. This leads to the incorporation of significant amounts of saliva in 
the bolus leading to a dilution which can exceed 2 folds dilution in many cases. This justifies an 
use limit for foods that is 2x greater for solid foods such as breakfast cereals, bakery, snacks, 
etc. compared to their beverage counterparts which experience a far lower in-mouth residence 
time and thus dilution with saliva. (See for example: Gavião et al.,European Journal of Oral 
Sciences 112: 19- 24, 2004) 

Furthermore, in for some solid foods, the “normal” method of consumption involves an additional 
pseudo-dilution. An example is breakfast cereals where a typical serving size of 30-40g is 
typically consumed with the addition of 100-200ml of milk leading to a dilution of 2 to 5 folds on 
average. 

Proposed use levels in different applications 

Since the FEMA GRAS approval of GSG in 2010, the product has been tested in a much wider 
range of products and their contribution to flavor and taste profiles is better understood. 
Considering the accumulated sensory data and the protocol used for differentiating the 
functional attributes of a bi-functional ingredient like GSG, the use levels in different food and 
beverages have been updated as shown in Table 5. 
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Conclusion 

GSG or glucosylated steviol glycosides is made from stevia extract and shows flavor 
modification characteristics in food and beverages depending on the pH, flavor, acid, 
sweeteners and other ingredients present in the product matrix. GSG has much lower 
sweetness potency than steviol glycosides, such as Reb A, stevioside or Reb D and 
considerably higher flavor modification characteristics. The detectable sweetness of GSG is 
below 125 ppm in water and below 250 ppm in a typical beverage system. GSG also shows 
synergistic effect with other caloric and non-caloric sweeteners. The potency ranges between 
60 and 125 times sweeter than sugar in the test range. Therefore, GSG can modify flavor 
profile and increase the sweetness in an application depending on the concentration used. 
Considering the bi-functional characteristics of GSG and with the accumulated experience with 
different food and beverage applications, the anticipated and maximum use levels have been 
reviewed and updated for different categories. 
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Table 5: Modified Use Level in Food and Beverages (From GRAS 26) 

Food Category Anticipated Usual 
Use Level (ppm) 

Anticipated Maximum 
Use Level (ppm) 

Baked Goods 150 400 
Beverages Type I, Non-alcoholic 125 250 
Beverages Type II, Alcoholic 125 250 
Breakfast cereals 200 500 
Cheese 100 200 
Chewing Gum 500 1000 
Condiments & Relishes 125 250 
Confectionery & Frostings 50 100 
Egg Products 
Fats & oils 125 250 
Fish Products 
Frozen Dairy 125 250 
Fruit Ices 125 250 
Gelatins & Puddings 125 250 
Granulated Sugar 
Gravies 125 250 
Hard Candy 100 300 
Imitation Dairy Products 125 250 
Instant Coffee & Tea 125 250 
Jams & Jellies 150 300 
Meat Products 
Milk products 150 300 
Nut Products 200 400 
Other grains 100 200 
Poultry 
Processed Fruits 150 400 
Processed Vegetables 100 200 
Reconstituted Vegetables 150 300 
Seasonings & Flavors 200 400 
Snack Foods 150 300 
Soft Candy 100 300 
Soups 150 300 
Sugar Substitutes 300 800 
Sweet Sauce 200 400 

Categories modified by FEMA and published in GRAS 26 
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Appendix J FEMA Use Levels
 

Use Levels and Estimated Consumption of PureCircle GSG in Different Food and 
Beverage Applications 

Food Category No. Mean 
Consumption, 

g/day* 

Anticipated 
Usual Use 

Level (ppm) 

Anticipated 
Maximum Use 

Level (ppm) 

PADI 
mg/person/d** 

Baked Goods 1 137.2 150 400 20.58 
Beverages Type I,  Non­
alcoholic 23 104.0 125 250 13.00 
Beverages Type II,  Alcoholic 24 32.5 125 250 4.06 
Breakfast cereals 2 20.0 150 350 3.00 
Cheese 6 9.4 100 200 0.94 
Chewing  Gum 31 0.2 1000 2000 0.20 
Condiments & Relishes 15 8.8 100 200 0.88 
Confectionery & Frostings 17 0.3 50 100 0.02 
Frozen Dairy 7 25.6 150 350 3.84 
Fruit Ices 9 0.7 150 300 0.11 
Gelatins & Puddings 20 20.4 150 350 3.06 
Granulated Sugar 32 8.6 100 200 0.86 
Gravies 27 8.3 50 100 0.42 
Hard Candy 30 0.6 100 300 0.06 
Imitation Dairy Products 28 0.9 50 100 0.05 
Instant Coffee & Tea  34 121.1 150 300 18.17 
Jams & Jellies 18 5.7 150 400 0.86 
Milk products 5 39.5 150 300 5.93 
Nut Products 25 5.2 200 500 1.04 
Other  grains 3 27.8 100 200 2.78 
Processed Fruits 8 118.3 150 400 17.75 
Processed Vegetables 14 85.0 100 200 8.50 
Reconstituted Vegetables 26 0.2 150 300 0.03 
Seasonings & Flavors 45 0.01 150 300 0.00 
Snack Foods 22 1.3 150 300 0.20 
Soft Candy 16 5.8 200 400 1.16 
Soups 21 31.7 200 300 6.34 
Sugar Substitutes 33 0.08 250 500 0.02 
Sweet Sauce 19 6.8 200 400 1.36 

TOTAL ************* ************** ************* 115.18 

REFERENCE:  Market Research Corporation of America (MRCA),  in conjunction with the "Food intake 
and nutritive value of the diets of men, women, and children in the United States, Spring 1965", a 
preliminary report by the consumer and Food Economics Research Division, Agricultural Research 
Service, United States Department of Agriculture. 

*Based on MRCA mean frequency of eating and USDA mean portion size 
**PADI, mg/person/day calculated by: (Mean consumption, grams/day) x (Anticipated Usual Use Level, ppm) x 0.001 
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