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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,

Sidd Purkayastha, Ph.D
V.P. Head of Global Scientific & Regulatory Affairs
PureCircle Limited
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PART | - INTRODUCTORY INFORMATION ABOUT THE SUBMISSION

1. Type of Submission (Check one)
DX New [] Amendment to GRN No. [] Suppiement to GRN No.

2. All electronic files included in this submission have been checked and found to be virus free. (Check box to verify)
3a. For New Submissions Only:  Most recent presubmission meeting (if any) with

FDA on the subject substance (yyyy/mm/dd): 2015-05-20
3b. For Amendments or Supplements: Is your  (Check one)
amendment or supplement submitted in EI Yes |f yes, enter the date of
response to a communication from FDA? |:] No  communication (yyyy/mm/dd):

PART Il - INFORMATION ABOUT THE NOTIFIER

Name of Contact Person Position
Sidd Purkayastha, Ph.D. Vice President Global Scientific & Regulatory Affairs

Company (if applicable)
1a. Notifier | p;reCircle Limited

Mailing Address (number and street)
915 Harger Road, Suite 250
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Oak Brook [ininois || 60523 United States of America
Telephone Number Fax Number E-Mail Address
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Mailing Address (number and street)
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PART Il - GENERAL ADMINISTRATIVE INFORMATION

1. Name of Substance
Glucosylated Steviol Glycosides

2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only:
E] Electronic Submission Gateway Xl Electronic files on physical media
D Paper with paper signature page

If applicable give number and type of physical media

Number of volumes

Total number of pages

4. Does this submission incorporate any information in FDA's files by reference? (Check one)
D Yes (Proceed to Item 5) |Z 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)

[[] a) GRAS Notice No. GRN

] b) GRAS Affirmation Petition No. GRP
[ ¢) Food Additive Petition No. FAP

[} d) Food Master File No. FMF

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

6. Statutory basis for determination of GRAS status (Check one)
Xl Scientific Procedures (21 CFR 170.30(b)) D Experience based on common use in food (27 CFR 170.30(c))

7. Does the submission (including information that you are incorporating by reference) contain information that you view as trade secret
or as confidential commercial or financial information?
(] Yes (Proceed to Item 8)
X 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)
D Yes, see attached Designation of Confidential Information
EI Yes, information is designated at the place where it occurs in the submission

DNO

9. Have you attached a redacted copy of some or all of the submission? (Check one)
[:] Yes, a redacted copy of the complete submission
D Yes, a redacted copy of part(s) of the submission

DNO

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 .

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

[ Yes X No
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PART V — IDENTITY

1. Information about the Identity of the Substance

Registry Biological Source
Name of Substance' Used Registry No? i applicabl
(CAS, EC) (if applicable)
Glucosylated Steviol Glycosides (no less than 80%
1 steviol glycosides content) with Maltodextrin (no
more than 20%) - also see item 2 below
Maltodextrin CAS 9050-36-6
2
3

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

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

2. Description

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

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 I.C in Volume I.

3. Synonyms
Provide as available or relevant:

Alpha-Glucosylated Steviol Glycosides and GSG as found in Section ILA in Volume I; trade name noted as NSF-02 as found in
Section I.B in Volume |

Add Continuation Page ]

FORM FDA 3667 (2/13) Page 3 of 4



PART VI - OTHER ELEMENTS IN YOUR GRAS NOTICE
(check list to help ensure your submission is complete — check all that apply)
D Any additional information about identity not covered in Part V of this form
X] Method of Manufacture
X Specifications for food-grade material

Information about dietary exposure

O 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)

D 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)

IX] Comprehensive discussion of the basis for the determination of GRAS status

X Bibliography

Other Information

Did you include any other information that you want FDA to consider in evaluating your GRAS notice?
X Yes [ No

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

X Yes []No

PART VIl - SIGNATURE

1. The undersigned is informing FDA that PureCircle Limited

(name of notifier)

has concluded that the intended use(s) of Glucosylated Steviol Glycosides
(name of notified substance)

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

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

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

PureCircle Limited
(name of notifier)

agrees to send these data and information to FDA if FDA asks to do so.

OR
[] 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/ddlyyyy)
Agent, or Attorney
Robert McQuate, Ph.D. e mmam o> iveumuc oo | RObert S McQuate, Ph.D., Chief Regulatory Officer 10/23/2015

Date: 2015.11.16 135710 0500
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PART VIl - 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)
Number Attachment Name (Page Number(s) for paper Copy Only)

Multiple appendices-—-Appendices A through J-—-with
supporting safety information attached as Volume Il

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 |

Notifier: PureCircle Limited
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Oak Brook, IL 60523
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V.P. Head of Global Scientific
Regulatory Affairs
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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

[. 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 a-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
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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.

[I. DESCRIPTION OF PURECIRCLE GLUCOSYLATED STEVIOL
GLYCOSIDES

A. Common or Usual Name

GSG, Glucosylated Steviol Glycosides, a-Glucosylated Steviol Glycosides

B. Trade Name

NSF-02

C. Chemical Composition

Molecules Molecular Formula Molecular Wt (daltons)

rebaudioside A Ca4H70023 967.03
stevioside C33H60018 804.88
rebaudioside C C44H70022 951.03
mono-glucosyl stevioside CasH70023 967.03
mono-glucosyl rebaudioside A CsoHgoO2s 1129.18
di-glucosyl stevioside Cs5Hs002s 1129.18
di-glucosyl rebaudioside A CeoHg0033 1291.33

n-glucosyl stevioside Czs+n6)H60+n*10)O18+n5) 804.88+ n*162.15

n-glucosyl rebaudioside A C(44+n*6)H(7o+n*1o)O(23+n*5) 967.03+ n*162.15

Maltodextrins CenH12+10n)O(6+5n) 180.15 + n*162.15
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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 a-(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)

Molecular
# Common Name Composition R1 R2
1) Steviol + Glucose (SvGn)
1.1 Steviolmonoside SvG1 H Glcp1-
12 | Steviol-19-O-p-D- SVG1 Glcp1- H
glucoside

1.3 Rubusoside SvG2 Glcp1- GlcB1-
1.4 Steviolbioside SvG2 H GlcB(1-2)GlcB1-
1.5 Stevioside SvG3 GlcB1- GlcB(1-2)GlcB1-
1.6 Stevioside A SvG3 GlcB(1-2)GlcB1- GlcB1-
1.7 Rebaudioside B SvG3 H GlcB(1-2)[GlcB(1-3)]GlcB1-
1.8 Rebaudioside G SvG3 GlcB1- GlcB(1-3)Glcp1-
1.9 Stevioside B SvG3 GlcB(1-3)GlcB1- GlcB1-
1.10 Rebaudioside E SvG4 GlcB(1-2)GlcB1- GlcB(1-2)GlcB1-
1.11 Rebaudioside A SvG4 GlcB1- GlcB(1-2)[GlcB(1-3)1GIcB1-
1.12 Rebaudioside A2 SvG4 GlcB1- GlcB(1-6)GlcB(1-2)GlcB1-
1.13 Rebaudioside D SvG5 GlcB(1-2)GlcB1- GlcB(1-2)[GlcB(1-3)1GIcB1-
1.14 Rebaudioside | SvG5 GlcB(1-3)GlcB1- GlcB(1-2)[GlcB(1-3)1GlcB1-

. GlcB(1-6)GlcB(1-2)[Glcp(1-
1.15 Rebaudioside L SvG5 GlcB1- 3)|GlcBA-
1.16 | Rebaudioside Q2 SvG5 Glca(1-2)Glca(1-4)Glcp1- GlcB(1-2)GlcB1-

L Glca(1-4)GlcB(1-2)[GlcB(1-
1.17 Rebaudioside Q SvG5 Glcp1- 3)]GIcB1-

s Glca(1-3)GlcB(1-2)[GlcB(1-
1.18 Rebaudioside 12 SvG5 Glcp1- 3)|GIcB1-

I Glca(1-4)GlcB(1-3)[GlcB(1-
1.19 | Rebaudioside Q3 SvG5 Glcp1- 2)]GIcB1-

s GlcB(1-2)[GlcB(1- B )
1.20 Rebaudioside 13 SvG5 6)]GIcB1- GlcB(1-2)GlIcp1
121 | Rebaudioside M SVG6 G"’Bé;]'él)([gf_ﬁ (1- GlcB(1-2)[GIcB(1-3)|GIcB1-

2) Steviol + Rhamnose + Glucose (SvR1Gn)
21 Dulcoside A SvR1G2 GlcB1- Rhaa(1-2)GlcB1-
22 Dulcoside B SVR1G2 H Rhaa(1-2)[GlcB(1-3)]GlcB1-
23 Rebaudioside C SVR1G3 Glcp1- Rhaa(1-2)[GlcB(1-3)]Glcp1-
Rebaudioside C
24 (isomer) SVR1G3 Rhaa(1-2)Glcp1- GlcB(1-3)GlcB1-
25 | Rebaudioside H SVR1G4 Glcp1- Glcp(1-3)Rhaa(1-2)[GlcB(1-
3)]GIcB1-

2.6 Rebaudioside K SVR1G4 GlcB(1-2)Glcp1- Rhaa(1-2)[GlcB(1-3)]GlcB1-
27 Rebaudioside J SVR1G4 Rhaa(1-2)Glcp1- GlcB(1-2)[GlcB(1-3)1GlcB1-
28 | Rebaudioside N SVR1G5 Rha%()]ézlg[;'fs“' GIcB(1-2)[GlcR(1-3)]Glcp-
29 | Rebaudioside O SVR1G6 Glop(1-3)Rhaa(1- GIcB(1-2)[GIcB(1-3)]GIcp1-

2)[GlcB(1-3)]GlcB1-

3) Steviol + Xylose + Glucose (SvX1Gn)

3.1 Stevioside F

SvX1G2

Glcp1-

XylB(1-2)GlcB1-

3.2 Rebaudioside F

SvX1G3

Glcp1-

XylB(1-2)[GlcB(1-3)|GlcB1-
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3.3 Rebaudioside F2 SvX1G3 GlcB1- GlcB(1-2)[XylB(1-3)1GlcB1-
34 Rebaudioside F3 SvX1G3 XylB(1-6)GlcB1- GlcB(1-2)GlcB1-
4) Steviol + Fructose + Glucose (SvF1Gn)
41 | Rebaudioside A3 | SVF1G3 | GlcB1- | Glcp(1-2)[Frup(1-3)IGIcp1-
5) Steviol + deoxyGlucose + Glucose (SvdG1Gn)

5.1 Stevioside D SvdG1G2 Glcp1- 6-deoxyGlcB(1-2)Glcp1-
5.2 Stevioside E SvdG1G3 Glcpi- 6'de°xy§)']°£|(c1[§2[6'°5(1'
5.3 Stevioside E2 SvdG1G3 6-deoxyGlcf1- GlcB(1-2)[GlcB(1-3)1GIcB1-

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
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. 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 a-amylase (EC 3.2.1.1). The CGTase is
produced by Bacillus stearothermophilus, a non-GM and non-pathogenic strain. The a-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 a-
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,

PureCircle Limited Page 10 of 45
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Figure 3. Schematic Overview of the Manufacturing Process for PureCircle GSG
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B. Raw Materials, Processing Aids, and EquipmentSpecifications
1. Steviarebaudiana 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. lon-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 a-Amylase [21 CFR 184.1148 (U.S. FDA, 20109g)] 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

o .
Glycosides (dry basis) >80% Absorption Chromatography
Dextrin (dry basis) <20% Absorption Chromatography
Loss on Drying <6% FAO/JECFA, 2006 (Vol 4)! (p. 61)
Total Ash <1% FAO/JECFA, 2006 (Vol 4; Method I)
(pp- 53-54)
Arsenic <0.5 mg/kg AOAC (2005)?, Method 993.14
Lead <1 mg/kg AOAC (2005), Method 993.14
Mercury <1 mg/kg AOAC (2005), Method 993.14

' 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 (FAQ), 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, 18
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

' 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).

?U.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 Ill.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)

Manufacturing Lot
Parameter Test Method Specification C1-002- C1-002- C1-002- C2-002- C2-002-
0115-0011 | 0115-0007 | 0115-0026 | 0514-0021 | 0715-0074
Sensory Off-white to
Appearance Evaluation white powder Approved Approved Approved Approved Approved
Total Steviol Glycosides, | ¢ opp 55101 295.0 96.33 96.39 96.32 95.75 95.98
% (anhydrous basis)
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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
Not Not Not Not Not
H 0,
el Wi, 5 USP<467> <0.02 Detected Detected Detected Detected 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
Not
<0. <0. <0. <0.
Mercury (as Hg), ppm AOAC 993.14 <1.0 0.005 0.005 0.005 Reported 0.005
Not Not
5
Total Plate Count, CFU/g | Chapter 3, FDA <1000 <250 <250 Detected <250 Detected
Not Not Not Not Not
Ve & biel6, AL Chapter 18, FDA <200 Detected Detected Detected Detected Detected
. Not Not Not Not Not
Vet Eslifsrm, I Chapter 4, FDA Not Detected Detected Detected Detected Detected Detected
. Not Not Not Not Not
= ey WA Chapter 4, FDA Not Detected Detected Detected Detected Detected Detected
. Not Not Not Not Not
Salmonella sp. Chapter 5, FDA Negative/25 g Detected Detected Detected Detected 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, ltaly: Food and

Agriculture Organization of the United Nations (FAQ), 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): August2011].

8 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).
5U.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- C1-002-0115- | C1-002-0115- C2-002-0715- C2-002-0514-
0115-0007 0011 0026 0074 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 Ill.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
Manufacturing Lot
Components (dry basis)
GSG0714568 | GSG1114612 | GSGO0415633 | 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
eI EoE] Ste"'g(')G'ycos'des n=>- 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 IIl.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

Manufacturing Lot
Specification Parameter Limit GSG0714568 GSG1114612 | GSG0415633 | GSG0914578 | GSG1014587
Appearance Whitep(t)?sz-rwhite 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 IIl.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 | 8545 | 87.45 | 88.61 | 88.5 | 8525 | 8531 | 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.

V. 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 1) 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 Intakes of Intense Consumption Estimates Consumption Estimates Consumption Estimates for
Group Sweeteners? (expressed for SG95 as steviol for Reb D as steviol Reb X as steviol
as sucrose equivalents) equivalents! (mg/kg equivalents? (mg/kg equivalents® (mg/kg bw/day)
(mg/kg bw/day) bw/day) bw/day)
Average High Average High Average High Average High
Consumer | Consumer | Consumer Consumer Consumer Consumer Consumer 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 1.1
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

@ 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 SAEETY 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 a-
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 a-covalent bond are similarly not absorbed in the Gl tract, but, instead, are also
converted to steviol by the normal flora of the lower Gl tract.

The safety of a-glucosylated steviol glycosides is supported by both published and unpublished
studies on a-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 a-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 o-
glucosylated steviol glycosides follows that of steviol glycosides. Due to the similarities in
metabolic fate, the safety of a-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 B-glycosidic bonds, and, thus, steviol glycosides are not
digested in the upper gastrointestinal tract. It is believed that the a-glucopyranosyl moiety of a-
glucosylated steviol glycosides may be hydrolyzed by digestive enzymes to the non-modified
steviol glycosides form due to the presence of an a-(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 a-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% a-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 a-
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 a-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-a 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 a-cyclodextrin, B-cyclodextrin, and y-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 arelated 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).

o 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).
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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.

FDA GRAS . .
Company Identifier Material Identity Intended Food Uses
1. Merisant GRN 252 High-Purity Reb A >95% Variety of food categories & table top sweetener
2. CargilInc. GRN 253 High-Purity Reb A >97% General-purpose sweetener, excluding meat &
poultry products
Purified Steviol Glycosides
3. McNeil Nutritionals LLC GRN 275 — Reb A Principal Table top sweetener
Component
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
Purified Steviol Glycosides
o ) .
6. Wisdom Natural Brands GRN 287 >95I/0 : Reb A qnd General-purpose sweete'ner, excluding meat,
Stevioside Principal poultry products & infant formulas
Component
7. Sunwin USA LLC & WILD High-Purity Reb A >95%/ General-purpose sweetener, excluding meat,
GRN 303 .
Flavors >98% poultry products & infant formulas
Purified Steviol Glycosides
8. Sunwin USA LLC & WILD >95% - Reb A and General-purpose sweetener, excluding meat,
GRN 304 gy e !
Flavors Stevioside Principal poultry products & infant formulas
Component
. . General-purpose & table top sweetener,
- 0
9. Pyure Brands, LLC GRN 318 High Pu”tg;;eb A 950/ excluding meat, poultry products & infant
° formulas
Purified Steviol Glycosides General-purpose & table top sweetener,
10. PureCircle USA Inc GRN 323 - Reb A Principal excluding meat, poultry products & infant
Component formulas
11, GLG Life Tech Ltd® GRN 329 High-Purity Reb A 97% General-purpose sweetener, excluding meat &
poultry products
Enzyme Modified Steviol General-purpose sweetener in foods, excluding
12.  NOW Foods GRN 337 Glycosides Preparation meat & poultry products, at levels determined by
(EMSGP) good manufacturing practices
. . - General-purpose & table top sweetener,
13 GLG Life Tech Ltd GRN 348 H'gh'P“:gysf‘/te"'os'de excluding meat, poultry products & infant
= formulas
P . General-purpose & table top sweetener,
14. GLG Life Tech Ltd¢ GRN 349 High Pgrlty Steviol excluding meat, poultry products & infant
Glycosides >97%
formulas
- General-purpose & table top sweetener,
15. Guilin L'ayn Natural GRN 354 High-Purity Reb A >97% excluding meat, poultry products & infant
Ingredients, Corp.
formulas
General-purpose sweetener, excluding meat &
16. BrazTek International Inc. GRN 365 Purified Reb A poultry products
. . . . . General-purpose & table top sweetener,
17.  Sinochem Qingdao Co. High-Purity Steviol . )
Ltd. GRN 367 Glycosides >95% excluding meat, poultry products & infant
formulas
. General-purpose sweetener, excluding meat &
18. Shanghai Freemen GRN 369 Purified Reb A poultry products

Americas LLC
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19. Toyo Sugar Refining Co.,

General-purpose sweetener in foods, excluding

Ltd. & Nippon Paper GRN 375 Enzyme MOd'f'ed Steviol meat and poultry products, at levels determined
; Glycosides . .
Chemicals Co., Ltd. by good manufacturing practices
20. GLG Life Tech Lidb GRN 380 Purified Reb A General purpose & table top sweetener,
excluding meat & poultry products
21. Chengdu quott GRN 388 purified Reb A General purpose & table top sweetener,
Pharmaceutical excluding meat & poultry products
Steviol Glycosides with
22. Chengdu quott GRN 389 Stevioside as the Principal General purpose & table top sweetener,
Pharmaceutical C excluding meat & poultry products
omponent
23. Daepyung Co., Ltd. GRN 393 Purified Reb A General purpose & table top sweetener,
excluding meat & poultry products
Steviol Glycosides with General purpose & table top sweetener
24. Daepyung Co., Ltd. GRN 395 Reb A and Stevioside as purp P '
SO excluding meat & poultry products
the Principal Components
25. MiniStar International, Inc. GRN 418 Purified Reb A General-purpose sweetgner, excluding meat,
poultry products & infant formulas.
26. Daepyung Co., Ltd. GRN 448 Enzyme Modlfled Steviol General-purpose sweetener, excluding meat,
Glycosides poultry products & infant formulas.
27. Daepyung Co,, Ltd. GRN 452 Enzyme Modlfled Steviol General-purpose sweetener, excluding meat,
Glycosides 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 N 0 General-purpose sweetener, excluding meat,
Products Co., Ltd. GRN 467 High-Purity Reb A 298% poultry products & infant formulas.
Purified Steviol Glycosides General-purpose sweetener, excluding meat
31. PureCircle USA, Inc. GRN 473 —Reb M (Reb X) Principal purp L g '
poultry products & infant formulas.
Component
32. GLG Life Tech Corp. GRN 493 High pl_mty steviol General-purpose sweetener, excluding meat,
glycosides >95% poultry products.
33, GLG Life Tech Corp. GRN 512 High purity Reb M >95% General-purpose sweetener, excluding meat,
poultry products & infant formulas.
Steviol Glycosides with General-purpose sweetener, excluding meat
34. Almendra Limited GRN 516 Reb A and Stevioside as purp s 9 '
SO poultry products & infant formulas.
the Principal Components
High purity Reb C and
35. GLG Life Tech Corp. GRN 536 Steviol glycosms Wlth Reb General-purpose sweetgner, excluding meat,
C as the Principal poultry products & infant formulas.
Component
36. GLG Life Tech Corp. GRN 548 High purity Reb D General-purpose sweetener, excluding meat,
poultry products & infant formulas.
Steviol Glycosides with General-purpose sweetener, excluding meat
37. Productora Alysa SpA GRN 555 Reb A as the Principal purp L g '
Component poultry products & infant formulas.

aThis table was derived, in part, from (McQuate, 2011). vThe 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;

(Leffingwell and Leffingwell,

enzymatically modified stevia 4728 2014, Marnett et al., 2013)
extract
Stevioside 4763 (Leffingwell and Leffingwell,

2014, Marnett et al., 2013)

Steviol glycoside extract, Stevia

rebaudiana, Rebaudioside arnett et al.,
baudi Rebaudioside A 4771 M tt et al., 2013
60%
Steviol glycoside extract, Stevia
rebaudiana, Rebaudioside A 4772 (Marnett et al., 2013)
80%
Steviol glycoside extract, Stevia
rebaudiana, Rebaudioside C 4796 (Cohen et al,, 20153, Cohen et
30% al., 2015b)
Steviol glycoside extract, Stevia
rebaudiana, Rebaudioside A 4805 (Cohen et al,, 20153, Cohen et
209, al., 2015b)
Steviol glycoside extract, Stevia
rebaudiana Rebaudioside C 4806 (Cohen et aII.,22011 53, Cohen et
200, 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,
20009).

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
PureCircle Limited Page 32 of 45
Glucosylated Steviol Glycosides



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 CONCLUSIONS?

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

' 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 I1l.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

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 lon Exchange Resin Certificate of Analysis

A-5 Adsorption Resin Certificate of Analysis

A-6 CGTase and a-Amylase Enzymes Certificates of Analysis
A-7 Starch Certificate of Analysis

Space Left Intentionally Blank
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A-1 Calcium Hydroxide

COA of Food Grade Ca(OH),

Document Mo. QR 8.2.4-03-A/0
Serial No. 284836 Page: 1/3

Name of Material: CALCIUM HYDROXIDE Sampling quanfity: 02kg
Weight: 25kg/ bag Sample received date: 7" Nov, 2012
Sample sender: Daili Report date: 8™ Nov. 2012
Manufacturer: Quantity of product: 11MT
Batch No. 1211060001 Manufacture date: i Nowv, 2012
Litem i Conclusion for
A Test Parameter Specific Test result :
No. each item
i Sensory test — b5 Pass
powder powder
2 Net weight 25 25.02 Pass
3 Content of Ca(OH). % 05.0~100.5 96.1 Pass
4 Loss of drying, % =10 0.07 Pass
5 Sieving residual {0.045mm), % =04 0.01 Pass
6 Substance can’t dissolve in acid, % 0.1 0.07 Pass
7 Carbonate Pass test Pass test Pass
8 Fluonide (as F), mg/kg <50 37 Pass
9 Magnesium and Alkalis, =20 19 Pass
10 | Arsenic (As). mg'kg =2 0.7 Pass
11 Lead (Pb), mg/kg =2 0.5 Pass
12 Heavy metal (as Pb). mg/kg =10 =10 Pass
Test standard: Chinese National Standard GB25572-2010
Shelf life: from Nov 6™ 2012 to Nov 5™ 2014
Test conclusion: (v )Pass ( )Fail
Action to be taken for failed product: ( ) Reject,( ) Discard, ( ) Rework, ( ) Concession

Prepared by:__ Tian Honghua Reviewed by:__ Zhou Chao

Note:

1) 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. 200g/bag). One bag for testing and one bag for retention sample.

2) Test frequency for item 1 to 8 is every batch, and for 9 to 12 is once per 10 batches.
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A-2 Ethanol Specification and Certificate of Analysis

Guangdongzhongneng Co,,ltd
STATEMENT

Qur company Guangdongzhongneng Co.,ltd statement

which mentioned our Ethanol complies with FCC

specifications, g Tt
LT
[y o)
| rie & )
=}
. '-'-:-:;.'(
\“_ ',‘.,
LTIST PRUTRenEe s T b MR
! TEIET BYeE TR uel e _
b o
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FRFEREAR, 5

Guangdongzhongneng Cc , Ltd

R

certificate of analy is

ReFwan, cAEN
Name of material:ithyl Alcahol (Ethenol)

ﬂH__J(

Test concluaien

wRTE TR

Parmeter [Acceptance criteris  [Batch No. 20081230
EF

Aseey, >84 8 >95. 2
ﬁ'ﬂi%

Warer Content,'® <5, 1 <4.5
mY (78

4oldityles acetic acid),%  {<<0. 003 i <o, 002
W

Alkalinity(as NH3 . ppm <3 <2
2EE i
Fusel 01l se& LEST

W, BN r
Ketones, Isopropyl Algohol pasyes test

# 23
Luad, ppm 3 <0.5

EE] ’ %
Methanal passes test

TRER :
Non-volatile Residue, % <(. 003 <0.002
TR (ERTENE 3
{Solubility in water passes test

LT =
Substance Darksned by H2SO4 (passes test

HEREHE 1]
Subgtance Reducing Pm@m‘paiﬁoa test

EE3

Toluene, ppb . <10

RREL -3

s

neR.
Authorized by
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FROM 3

FAX MO,

JTRFEMERARL §

Jam. 21 2018 16:<1

Guangdongzhongneng Co ,Ltd

RRRs

gertificate of anely is

DREGEW; cAmM
Newe of meterizl:Ethyl Alcohol (Ethanol)
BRRME e e
Parteter Acceptance criteric Batch No. 20100110
S |
Assgay, % >G4, 0 >53,3
“xKE
Water Content, b <51 <47
W (%)
Acidity(as acetic ecid),% =20, 003 <<, 002
33
Alkalinity{aa NH3), ppm <1 <2
S f#
Fusel_pil passes test
B, REER . ] S
Ketones, Isopropyl Alcohol passes rest
L B
Lead, ppm <0. &
e L
Hathanol passes iast
RERY
Non-velatile Residue, % =0. 003 <(, 002
B ERE T T ) R
Solupility in water pagaes iest
73 A o
Substance Darkened oy H2804 |passes test
LT | E
Substance Raducing Permanganapesses test
GES
Toluens, ppb <10 <4
RRGED

SRR EE. TACBI0343-2008, ¥Ee
Test conclusion - i -

Fordg i,

Autherized b
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FERPEREAR. T

Guangdongzhongneng Ct ,Ltd

certificate of anal; .is

HRRhER: TE@

e

Name of mererial:Ethyl Aleohel (Ethanel)

LB W RE #HE
Parmeter Acceptance criteri  |Batch No. 20091220
Azsay, b =04, 5 =96, 1
IS

Watsr Content, | <51 <d. 5
BE (28 ‘

Acidivy(as aretic aeid) % <{, 003 <0, 002
1

Alkalinity (s NH3). ppm <3 <

g F 8B
Fuse_}__ﬂ_il nasdes test

H Bae =
Betones, Isopropy]l Alcohel pacees Test

2 : . B
Lead, ppm <05

B w5
Mathannl passas test

EE -7 £ i
Non-volatile Residue, % <<{y, 003 <{. 002
ATEE (EXTFEEY g
Solubility in water pasaes 1esl

B8] o

Substance Darkered by H2ZS04 |passes test
EFLIE L

Substance Reducing Permanganapasses tasi
|F

|_Toluene, pph ' <1

i i

Test conclusion

T
EHLMRKRINES (FatRl040-0008, # Ig
% 3

Py
i B

v Al

'
Mgt

iR,
Authorized by

T2 ES:5T I2I2TerEE
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FRYERANTELT
Guangdongzhongneng Co., Ltd
' DR M W )

Raw Material Specification

RERDER: SEAN }
Name of materisl:Ethyl Alcohol (Ethanol)

&Eﬁa o 2 iz
Parmeter Acceptance criterie |Test Method
TR

.&aui.‘l >94.9 PCCV

Rzter Content, % <5, 1 Kar]l Fischer Titration
m (LR

Acidity(as acetic scid,%  |<0.003 FOCY

Wi ; :

Alkalinity (as NE), ppm <3 FCCY
B

Pusel 0il passes test FCCY
LT

Ketones, Isopropy. Alechol passes test FOCY

&

Lazd, ppm <05 FCCY

B

Methano! passes test FCCY
TEEW

INor—volatile Residue, % <0, 003 FUCY

TTEME (EAKTENR)

Solubility in water ' passes test FCCY
LT

Substance Darkened by H2S04 |passes test |ReCY

EE LT L

Substance Keducing Permangansjpassas tes:

C2F

Teluene, ppb =10

sNote : Food Chemicals Codex-3th ed. (2004), pp. 157-1

Prepared by: Raviewad
Date; Data:

= F4  ETIST ZZ'IeeTEE i ON e * o
Ed  I08:97 BTEE 2 ‘uel P ON M g
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HEMEMSELHIZH

INSPECTION REPORT

No.: HWT00301-15

#om A B gy

Product description

oS oM e
Maodel/Specification - )

O OB B ASBSLARAR
Client

- S

Inspection/Test Category

— TR

B

e@.ﬁﬁg{;

Ak il 7

Zhanjiang Institute of Supervis @T«.st o m}t} &fMeasure,Guangdong
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W& RS, BT, EEEH.

TACA AR (U0 R 73T

ALk RA R, REEREIRS 15 KA ARRARE, @0 T2,
PhEGRIE MR G, PEAENCEIR & 60 RPH , o W th A (i b

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, applicant shall make a request for explanation or retest
to our institute within 15 days after the report issue date, otherwise no requests will
be accepled.

RATHE : 1A O T R T R < T g S

S HAENo.8 SOUTH RUIYUN ROAD, MAZHANG ZHANJIANG GUANGDONG CHINA.
O B4 P9(Z1P): 524096 HLIK(TEL.):0759-3582678  HLfE(FAX):0759-3582670

2 FHLi%(Complaint TEL.):0759-3582661 L FHEHi(Email) :qm_zjb@21cn.net
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hanjiang Institute of Supervision &

Test@@%y EI:EM%“B ,Guangdon

No.: HWT00301-15

Reference Documents
for the Test

INSPECTION REPORT 1E A 203 17
a0 fir i #7
ﬂ' ProductDescription Trade Mark -

5 EreHi
Model/Specification Production Date
BHEFRE | ARE=EERR AT P i 2000ml
Manufacturer Sample Quantity

B X vy
éfm.?ﬂ\e Iﬁli;ﬁ g;?gﬁ:%%ﬁ:mhcr 0
FFE 20154 ‘ (EE g
De{ﬁegdgl!}alu 2015901 H20H S‘J]anfnlinitgﬂie
* iz R et A EF
Sampling unit To sample
Delieieiby | PR PORE | B
Iﬁf%ﬁf‘.iﬂ s Sample Status
ask source lextion e
. 2 ["HR=BIARAT M 4
BT | o : .
By (—= . 2
Haht: iR BB R LK BREEI S L1
Address TEL-
HFR e &5
=k Inspection Enterprisp Zip
AT | patt HLi§
Address TEL.
Hrle 1k F1 e . 2015501 H20H N ES — LK
Test Date s A, 20155E02H03H Test Category
GB10343-2008 £ FH ey
fi 5 & 40 GB/T21911-2008 £ dh+h 482 — FAREER I I 2

R4 R

Test Conclusion

EFE AT R E 45 26B10343-2008 ( EiH48) MisrdER sk,

T DPP. DHAP

& it Kr%:T6 5 #'DEHP. DBP. DMP, DEP. DIBP. DMEP. BMPP,

B . BBP. DBEP, DCHP, DNOP. DNP. 4F= — HI§ — Ak .
Sttt (b) (6) e (b) (6) B (0)(6)
Approved By Verified By Tested By
H (Date) 2015-02-03 HM (Date) 2015-02-03 HH#l C(Date) 2015-02-03
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' e R B A BT
( j J_h i‘F ‘%Eﬁ:ﬁlstitute of Supervision &

Test on Qu Measure ,Guangdong
% % ﬁ !ﬁ HWT00301-15

o

1iE 2 fﬁ% 21
INSPECTION REPOR pages
FroME EE Ok ot B 17 44
N B ® W H 55| #E | PG B R i
1| AR 7 i I e &k
2 | S0k Elﬁ Zﬁ&lﬁl;ﬁwﬁ | AR W iR GE i
3 | ook "“ﬁ‘}ﬁ“ LR | s o &
e = =10 =10 =10 <10 &
5 | ZEE(ER T ED % =96.0 | =955 =95.0 95.3 &
6 | GREGHIG 5 =5 =10 =60 <10 #h
7 | ELbiR min =40 =30 =20 40 &
3 | B (LLZED mg/L =1 =3 =30 5 &k
9 |®M (LLZM) mgL | =7 <10 <20 16 &
10 | Be (LLAMLBEE) mg/ll =10 =18 =25 17 g
1| FERY mg/L =10 =20 =35 3 o
12 | FpE mg/l =g =350 =150 I &k
13 | IEHRE mg/L =2 <35 =100 23 &tk
14 | BT A+R A mg/L =1 =2 =30 Fr (Rt 2.00 CEis
15 | B4/ (LLPb i) melL <1 <] aili
16 | DEHP mg/L — AHi O th PR 0.05) —
17 | DBP mg/L — A (R HR 0.05) -
18 | DMP mg/L — A O 0.05) — ]
19 | DEP mg/L = Acbd CRYHH PR 0.05) =
20 | DIBP mg/L — At Ry IR 0.05) —
21 | DMEP mg/L = At CRy iR 0.05) —
22 | BMPP me/L — Akt CF5 IR 0.050 —
23 | DEEP mg/L, — FHrt (KR 0.05) —
24 | DPP mg/L — Akt CRpHHER 0.05) —
25 | DHXP my/L — Fehirth CHydifR 0.05) —
26 | BBP mg/L = Ak (R H PR 0.05) =
27 | DBEP mg/L = A (R BR 0.052 —
28 | DCHP mg/L o — AR CRYH PR 0.05) —
29 | DNOP mg/L — Apr i CR PR 0.05) —
30 | DNP mg/L = At CHrHi B 0.05) —
31 | PE_PE AR mgl £ A CRHR 0.05) —
B (b) (6) Eo g (b) (6)
Verified By Tested By
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CAUTION

This report is invalid anless it is signed by the concerned inspector, verifier or
approver respectively and with a special stamp for inspection.

This report is invalid il it is altered , deficient or duplicated.
The committed testing report is respoasible for the samples only,

In case of any disagreement . applicant shall make a reguest for explanation or retesi
to our instiiute withim 15 days after the report issue date , ptherwise no requests will
be sccepied,

Wil . AR RS e e
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EEMFZIP): 52400 HBUIKITEL, :07T50-1582678 B FAX):0750-3582670
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I [t Hi§
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RR A m BB 201525201 5200 FERET “mER
Texd [y YeRrH M. 2015802 HiosH Tam Calegory
GRIDA3-2008  fr A
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Reference [Ih:u;umnli
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PR i B B A P
C_,GD r ;F %Eﬁfﬂ%l%:j;ui;nishm &

Test u & \rle.nmlre JGuangdong
% aé‘ No: HWTO0301-15

1 2.7
INSPECTION RE I’ORT'IE Jt? B 2

no item Specification result Conclusion
special grade | Ample grade general
1 Appearance Passes test passes Approved
2 Odor No odor Pizzfs general Approved
3 Taste Purity and Clear and clear general Approved
sweet sweet
4 Color <10 <10 <10 <10 Approved
5 C,HsO0OH content,% 296.0 295.5 295.0 95.3 Approved
6 Substance Darkened by <5 <10 <60 <10 Approved
H,S04
7 Oxidize time,min 240 230 220 40 Approved
8 Aldehyde, mg/L <1 <3 <30 5 Approved
9 acid(as acetic acid),mg/L <7 <10 <20 16 Approved
10 | 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 I:\rlnl?t(tzesg) Approved
15 Heavy metal(as Pb),mg/L <1 <1 Approved
16 DEHP,mg/L - ;
17 DBP,mg/L - B
18 DMP,mg/L - -
19 DEP,mg/L - -
20 DIBP,mg/L - ND(Test -
21 DMEP,mg/L ] limit 0.05) ]
22 BMPP,mg/L - .
23 DEEP,mg/L - -
24 DPP,mg/L - --
25 DHXP,mg/L - -
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26 BBP,mg/L -

27 DBEP,mg/L -

28 DCHP,mg/L R

29 DNOP,mg/L -

30 DNP,mg/L -

31 PAEs,mg/L -
E r%]ed N (b) (6) : J(jt% - (b) (6)

PureCircle Limited
Glucosylated Steviol Glycosides

p.190f 171




A-3 Activated Carbon Specification and Certificate of Analysis

CABOT

NORIT ACTIVATED CARBON

DARCO® A-51

DARCO A-51is 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 & characteristics.

premier activated carbon manufacturer

respected for experienced people, DARCO A-51 meets the requirements of the latest version of the U.5. Food Chemicals

diverse products and strong custormer Codex.

refationships. Cabot's history of

= A SPECIFICATIONS
innovation, product performance,
technical expertise and customer focus ;
ensure that you recejve the right Molasses decolorizing efficiency (RE) min. 95
products and salutions for your specific Farticle size, laser, volume D, min. 3.3 pm
purification needs. pH min. 4.3
BH max. 7.5
Moisture (as packed) mas. 10 mass-%

GENERAL CHARACTERISTICS

Molasses number (EUR) 328 -
Methylene blue adsorption 12 gfl00 g
Total surface area (BET.) 650 melg
Apparent density {tamped) 470 ke
Particle size D, 40 pm
Water soluble Ash 1 mass-%
Filtration time 13 min
NOAT WETRTED CARBON
PureCircle Limited p. 20 of 171
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DARCO® A-5)

NOTES

1 All analyses based on Norit Standard Test Methods (NSTM)
2 Specifications are guaranteed values based on lot to lot quality control, as covered by Norit's 1S0 8001 certification.
3 General characteristics reflect average values of product quality.

PACKAGING

DARCO® A-51 is 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.

3 NORTH AMERICA SOUTH AMERICA EUROPE ASIA PACIFIC 1APAN
CABOT Caot CMpOration Businese Cabot Latin Amesican Oivision  Cahot Mork Mederland BY. Cabat Reqional HesdqUarters  Cabaot Nont Japan K
okttt and Techaical Centes Rue oo Paraisn, 148 - R arder P B 105 588 Suanghal Rnad Surmitornes Chitse-Dekmon g 3F
157 Concaord Boad 04108-000, Sa0 Paok, 57 3800 AC Amestoon Shanghai 20110, CHINA 255 Snita Diakmon, Minaio-ku,
Ty Bilerica, MADIEZITO0N US4 BRAZIL The Neshiestands TEL +B8 2 5175 8800 Takyn 105-0012. TAP&N
0P TEL 8004622313 TEL 55112144 400 TEL +31 33 48 48911 PAX -B8 21 6434 5532 TEL +813 2434 666l
FAX -+ 578 670 7035 FAX +5511 3253 0081 FAX +31 33 46 17 £20 FAX +8137434 6470

This mformation is provided aa 8 convenience and for imformational purposea only. No guarantee or warranty as o this nformation, or amy product to which @ relstes, i given or impled.
Cabot disclaims &l warrsnties express or implied, mcluding merchantaodty or fitness for a particuisr purpose 28 to () swch information, (i) any product or (il] intsllectus! property
Infringement. In no event is Cabot responsible for, end Cabot doss not accept and hereby disclaims ksbity fos, any demapes whatsoever in connection with the use of or refisnce on
this information or sny product to which it relates.

oaece® s registered trademark: of Cabaot Carparation. (ER03 Cabot Corporation. All lights reserved waoridwide.
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TEST REPORT
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FEMABRR: &ihidsing  EYah R ORBUEYER)
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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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http:2014.06.11

Test report

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

No:(2014)SJHSJ-151

Food Additive
Name Jiangxi nengxin Biological sample name Active Carbon
Technology CO.,LTD (Woodiness Active
Carbon)
Applic Luzhou Industry Zone, Shanggao Trade -
. Addre . . i
ation . County,Yichun City, Jiangxi Type -
Co. Province Model 20 kg/bag
13907 Grade -
Tel 05220 Zip code 336400 Batch No -
8 Manufacture 2014.05.20
Fax - Email - date
Manuf Jiangxi nengxin Biological Technology CO.,LTD
acture
Date 2014.05.24 sampling by Jiangxi Food And Drug
i Administration
Sarr]ngp Place - Sampling from 5000kg
Meth Jiangxi Food And Dru .
od Admiiistration Requirgd Sample Quantity 400g
Sampl | Quan Test 200g Received Date 2014.05.28
e tity Prepare 200g
condit | expla | regular
ion in
Analysis According to the GB 29215-2012 Food Additive Active Carbon (Woodiness
Request Active Carbon)
Testresult | See next page
Conclusion Approved
Mark -
Test Date 2014.06.01-2014.06.06
Approved: Verify:  Check: Prepare:

PureCircle Limited
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TEST REPORT

Sanming City product quality inspection institute

No:(2014)SJHSJ-151

Test result:
ltem Specification Result Conclusion
Color Black Black Approved
Appearance
Status Powder or Powder Approved
Granulated PP
iodine sorption value(as
: >
anhydrous basis),mg/g =400 1106 Approved
Sulfate Ash(as
. < )
anhydrous basis),w/% <70 S0 Approved
Prussiate Passes test Passes test Approved
Advanced aromatic Passes test Passes test Approved
hydrocarbon
Hydrotrope (as
. <4, .
anhydrous basis),w/% <40 0.6 Approved
As(as As) (as anhydrous
. < <
basis),mg/kg 3 3 Approved
Pb(as Pb) (as anhydrous <
\ 0.5
basis),mg/kg < Approved
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A-4 lon Exchange Resin Certificate of Analysis
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Test Report No. TJ505961/CHEM Date: 11.30.2005 Page 2 0f3

Tast Resulls .
Mo, Item Unit MOL A
1 Cadmium (Cd) ppm 2 N.D,
2 Lead (Pb) ppm 2 Z
3 Mercury(Hg) ppm 2 ND.
4 Hexavalent Chremium{Cr VI) ppm 2 N.D.
PBBs(Polybrominaled biphenyis) = — —
PBBs (Bromobiphenyl) ppm 5 ND. |
___PBBs(Dibromobiphenyl) ppm 5 N.D.
PBBs({Tribromobiphenyl) Ppm 5 ND,
PEBs{Tetrabromobiphenyt) ppm 5 N.D,
PEBs{Pentabramobiphenyl) ppm g ND.
PBas{Hexabramobiphenyl) pam 5 ND.
PB8s{Heptabromobiphenyl) ppm 5 ND.
PB8s{Oclabromobiphenyl) | ppm 5 N.O.
PBBs{Nonabromobiphenyl) ppm 5 ND. |
5 PBBs(Decabromobiphenyl) Bprm ] ND
PBBEs(PBEDEs){ Pelybrominated biphenyl ethers) - - -
PBEEs(PBDESs}) Monobromabiphenyl ethers) ppm § ND.
PBBEs(PEBDEs)( Dibromaobiphenyl ethers) PEM 5 N.D.
PBBEs{PBDEs)( Tribromobiphenyl ethers) Fpm & ND,
PBBEs(PBOESs)( Telrasromobiphenyl ethers) | ppm ) N.O.
PBEBEs({PBDEs)(Pentabromobiphenyl ethers) PEM 5 N.D.
PBBEs{PBEDEs)(Haxanromobipheny| athers) ppm & N.D.
PBBEs{P BDEs)(Heptabromobiphenyl ethers) opm 5 N.D.
| PBBEs(PBDEs)Octabromabipheny! ethers) pom 5 N.D
PBEEs{PBDEs)(Nenabromabiphenyl ethers) pom 5 N.D.
PBBEs(PBDEs){Decabromobiphenyl ethers) pom 5 ND.
L
A vellow graims
Note : ppm=mg'kg
MDL= Meihod Detection Limit
N.D. = Mot datected.(<MDL)
Phole appendix is as foliow

Thes TestRepen & ituedby tng Company w00 2 1o 2 Ganzal Candrione al Ssnvce preted overest or altashed Eaid Cendrors o albe avaiatie upon reques: o s
RIS RS af w603 Lo, ditentcn & drase 13 e [ mezanne ISt Gy, indermeviizalion and junisdichinma! padces delived teerere The meLl; s yoar nths Tast Baran

feted oty 10 e 85T phefel temtmdun 823 odverrise ataled and Suc™ sarphes) 326 fetdined for 30 £ays oevy, This Test Aepar shall ot Le tepredurss secentintull. mizenl
wiilien apmovs of the Company TSR
o s e 30 0

SRS Strderds e Zemngz fedag | C1<B 0, VF. No. 81, Tho b Avanoe TEDA Tianin, China 300457 1p5 22 5000 et 118 fuBf 20 03005350
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Glucosylated Steviol Glycosides
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PR B IR K - mRE BRI,
W R &
ZHC . PRiEE T AW AT BT 20136C199 3 2 Jidk 2 W
ERS —— ¥rilisS 2013GC199
g il il e - Al i 5 1 g | AR P AEER BT 5
1 gt 3 HE <5 <5 <5 i =s5H fr&
2 b RE NTU 0.26 0.26 0.11 I <02NTU e
3 ek EEA | TRE. Rk | TR R | ERE. Bk |BASKETARAR. Y &&
o| mamnm | xmn [Emmm (mame [SEARRT BUEATA |
JLEIEE R 2 | AR A Akl 3 :
5 pH{l T B 8.03 .05 8.00 MER=0.5 o
6 | IEMESEE | mgl 180 182 174 HimE = 10mg/L B
¢ HeEi mg/L 0.64 0.64 0.56 HinfE=1(L0meL)| #H&
8 T mg/L <0.0004 <0.0004 <0.0004  |MINE=0.005mg/L b
9 ¥ mg/L <().00004 <) (N4 < (004 & =0.0002mg/1. e
10 £ mg/L <0.0002 <0.0002 <0.0002  |4#in&E=<0.0005mgL s
11 e mg/L 0.0027 0.0028 0.0028 Hinf<0.005mg/L e
12 #r mg/L <0.002 <0.002 <0002  |HWINE=0.001mg/L b
13 5 mg/L =0.002 <0.002 <0.002 8 8 < 0.02mg/L e
14 HEEmM mg/L <0.002 <0.002 <0.002 i 4m 8 <0.002mg/L e
14| =WHix me/l <0.0002 <0.0002 <0.0002  |HinE=epg/L M
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Test Report

Report Number: 2013GC199

Product Name: SEPLITE lon Exchange & Adsorption Resin

Testing Institutions: Health Supervision of Shanxi Province

Production Company: Sunrein New Materials Co. Ltd., Xi’an

PureCircle Limited p.34 0of 171
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Report Number: 2013GC199

Sample Description:

Sample Name: SEPLITE lon 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 Ei:ﬂ t(s)-1 Ei:ﬂ (s)-2 Ei:ﬂ (s)-3 Specification ::t()er?z:lusi o
Color - <5 <5 <5 Increment=b Pass
Turbidity NT 0.26 0.26 0.11 Increment=0.2 Pass
Odor &Taste - No odor No odor No odor No odor &taste - Pass
&taste &taste &taste

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 mg/L 0.64 0.64 0.56 Increment=1 (as O Pass
0,) mg/L)

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 (V1) 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 po/L <0.0002 <0.0002 <0.0002 Increment <6pg/L Pass
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Approver: Zhang Cang Auditor: Hu Jianping Tester: Li Xiaoging
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A-5 Adsorption Resin Certificate of Analysis

Test Report No. TSNIND1500905001 Date: 16 Jul 2015 Page 1of 3

CANGZHOU YUANWEI CHEMICAL ENGINEERING CO.,LTD
NO.18 GUOZHUANG INDUSTRAL AREA XIANXIAN HEBEI 062254 P.R. CHINA

The following sample(s) wasfwere submitted and identified on behalf of the clients as : MACROPOROUS

ADSORPTIO RESINN

SGS Job No. : TJN1507007102PS - TJ

Specification : 03F

Date of Sample Received : 06 Jul 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 and on behalf of
SGS-CSTC Standards Technical Services (Tianjin) Co., Ltd.

This document 4 [ssued by the Company sublect o s Gensral Condtions of Service printad ovodaat, avallable an requist or accossble
at hit:/} & onvery Tame-and ConciRone, a5p and. for plectronic format documents, subject 1o Tarme and Cond
Documants 8t hitp; /v 8 Com/eniT 8T - aspc, Atlantion 1 drawn 10 the limibon of nmuw
nnemﬂlﬂcﬂllon and jurisdiction Ienuon uﬂnm tharain. Any haldorMIhlG documant Is B\llm lﬂﬂt Iﬂ’brmmloﬂ cDMﬂInOI hareon rafioc

g5 al tha iime of it ntarvention only an witin the [mits of Gllsnt's Insiciians, f any. The o&smﬂsmmm
n to s Cllont and ihis does not rties o & fram R e e = under the
Mmﬂl Baﬁﬂﬂl be repros except in full, without prior Wﬂﬂ.ﬂl\ roval of the COmDﬁY Ay unauthorized
sharstian, forgery or falsiiatian of the conisnt of appasrancs af s document 1a unlawfisl and offenders may e praseciied to the fuleat
o ihe law: Unless offwrwise statod the rasuits shown in hés tast raport refer only 1o the sample(s} tested

repe et slephons: [0§-T50) RADT 1445

-
Testing Service or @ m \|| E N L'\
SGS Mansion, No.41, The Sth Avenue TEDA, Tianjin, China 300457  t (85-22)
PE - ERNEFRATFEEEELE SS6SEN RIE8: 300457t (38-22)
¥

1 com.cn
f

)

Member of the SGS Graup (SGS 5A)
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Test Report No. TSNIND1500905001 Date: 16 Jul 2015 Page 2 of 3

Test Results :

Test Part Description :

Specimen No. SGS Sample ID Description
SN1 TSN15-009050.001  white grains

Remarks :
{1) 1 mg/kg = 0.0001%
(2) MDL = Method Detection Limit
(3) ND = Not Detected ( < MDL )
(4) "" = Not Regulated

Elementy(s)

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

Test ltem(s) Unit MDL 001
Lead (Pb) mg/kg 2 ND
Solvents (inhalation)
Test Method :  Sample preparation with reference to EN71-10:2005 followed by analysis with reference to
EN71-11:2005.
Test ltem(s CAS NO. Unit MDL o0t
Benzene 71-43-2 Hg/g ] ND
Toluene 108-88-3 Hg/g 5 ND
Xylene (all isomers) Various uaig 15 ND

This test was subcontracted to SGS Shanghai chemical lab.

This documant Is sluau hy the Company subject 1o lts General Conditions of Service printed gvesteal, avaliabie an request or accessibie

a1 httg-frwww, rms-and-Conditions. aspx and, for slectronic format documents, subject to Tarms and Condifions for Elsctronic
Doeuments al l!p o s 5. eomienTarms-and-Condiliona/Tatme-s-Dacumant, sspx, Alantion is drawn to the limilation of lEability,
Indamnification and Iuneulu o Iauea dafinad tharain. Any halder of this documant Is advised that Information cortalned harecn rafiec
pany’s finding: ut a tHima of i intarvantion anly and within the limits of Cliants In.a'rrurﬂurw l|l Tha depnm 5 5048 a5 ity
ia be Ha Cliank and 4 dozs mak artica ta & Frarm and abl numdcrkh.:
{ranaction documents. This document cannal be mﬂfmed excapt in full, withoul prier writlen a rovel mim camomy Ay urutlorized
alieruﬂon. forgary of falsification of tha comant of appearance of this GGNNBI\T I8 mbawtul and 8 may e prosscuted lome Tullast

iy
ass atherwise staied the rasulis shown in this test repart refer anly to the ﬂﬂ"‘D'Ufi] tastad |
tha suthenllci r-rm Teting (inspection repo st & cartificals, pleass cantact is At telephons: (16-755) 8307 1443
ockilisgs. com

nrur
orer

BGS Mansion, No.41, The 5th Avenua TEDA, Tianfin, China 300457 | (35-27) 65788000 | (96-2%) F5206252  www.BgsQroup Com.cn
FE-EREEFEAFEEEELENSSGS AN WU 300457  t (35-20)BSIREO00 § (B6-2%) IS5OSISD # sgs.chinaidsgs. com
I
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Test Report
Sample photo:

Mo. TSNIND1500805001 Date: 16 Jul 2015 Page 3of 3

TSN15-009050.001

PureCircle Limited

SGS authenticate the photo on original report only
*** End of Report ™

Tﬂlmlhh‘uﬂ#ﬂ'l Company subject 1o lis General Condltiens of Servics printad ovesieaf, avaliabie on request or accessibie
athi ‘? lnnl-lud-Gmdlim: aspx and, for electronic format documents, subject lu Tlrml lnd Cond for Ewhonic
Documents al hitp:'www.sgs com/enTerms-and-Cs ITe D BEOX. = drawn bo the limitation of lkabill

lmlsnmi‘lllnnn umlmm{l nn Iu-aunu ‘definad therain. Any halder of this document Is aovised thai mnxrmmn contained hareen rel
Gnlng 1#5’. of its intervantion anly and within the limits of Cllent's Instructions, { any. Tha Cam scda rasponsibility
is to = Client and dmumunt does nol exonerate to & iranssction from sxencizing all their rights and under the
cannot be i ful, witheut mlmmmm & Campany. Any unauthorized
I'ur?“ hlﬂcﬂ]on of the coment of & rance of document i tnkawful ay ba prosecuted b the fullest
mmlullhn Unl otherwisa stated ihe rasulis shown in this test repart rafer only to the umplutl}wm
ATEATION: 18 ERWEH i AHENEATIEIY O1 InSUNG IASPECIION FEJas & CAIUTIERDS, RIGASH EONTACE U6 AL 18IBHD NS (8- 55] K07 148,
or emall. CN.Docchechfisgs com

SGS Mansion, No.41, The 5th Avenue TEDA, Tianjin, China 300457 | (95-22) 65268000 | (96-22) 75005052  Www.Sagroup.com.cn

PE - EREEF AT EEE T X BN S565% N RO 300457 ¢ (B5-P2)0EIRA000 f (9522 2ROSDS2 o sgs.chinad@sgscom
1
Member of the SGS Group (SGS SA)
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Test Report No. TJTC 0961936/CHEM Date: December 1, 2008 Page 20f 2

Test results by ehemical methoad (Unit mglkg)

Test lterys) | Meted A MDL
"Lead (Pb} @ | nd. 2
Benzere* ™ " nd 5
Toivene* , 9 | 11 5
m- & pXylene” @ 10
o-Kylene* n.d. 3

Test Part Bescription:
A, white graing

Note: (1) mea/kg = ppm
{2) n.d. = Not Detected
{3) MDL = Method Detection Limit
{4)*This test was subzantracted to SGS Shangha: chemical lab.
{5)*Results reported on the submitted samaole as received.

Sample photo;

SGS authenticate the phote on original report anly

*** End of Repart ***

Thie t!or.um&ri«; issued by tha Company subyeet e sle General Condibons of Service srinisd everleal, svaiabiean rllu!ﬂ oF Bacana big -I ""P fieww sga semtaoms_srd_candiens

© Anermal SOCLTTENE, LS00 Terrte s St e Eheciun il DOcaments 81 seew Sg8 o s o Teniion I droern 1o the lmitellon of

20 {UNS QST e 188 s BelPid tharsin, Any Hoider of1his docament is advised Ml Alarmalion h.ugm. ng.aalhz Compeny s Tndngs 511he e of

& aihindhe Bints of Clenls Ipiuctons, ifany. The Comoany's scic reaspanuibdity i jo st Glierd s sis docuwonrd doms act mronrats pariles o g irenescl ae

Mhatagiria and ohdigations unds tha Lansaction somumenis . This documand canned be 1 Sarooscnd uuu-n:m_nwmlprmmmw-nfmqmu-\f
3 OTReTY o O 1 £ 0nisN O Appestancs of this cocurvend i unlesTol avd oMend e b miay be 0 setuted to the fullax) edtent o e e

FAYG 0% Shoan = Thei il repo coigr ondy o e serolels) leriad .

TOM 2384624
G202, F Mo 4%, Tha St Avenue TEDA TanAn Ching 300467 | [56-00) 280098 | (96-17) 258952 W I B OO
L*H .1‘.# !*!RFME E.Ciﬂ-s! ll! w0457 | I[85 mm rrawz:mm 2 umﬁaﬁtsu-
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A-6 CGTase and a-Amylase Enzymes Certificates of Analysis

| —
&

PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknologi. iechpark @ensiel,
T1760 Bandar ENSTEK

Negeri Sembilan, Malaysia

Tel +606-T9% 7300 = Fax: +606-79] 1333
E.msil- officedpurecincle com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT:
BATCH #:
MANUFACTURING DATE:
EXPIRY DATE:

STORAGE CONDITIONS:

CGTase (CAS 9030-09-5)
CGOn151058

10 June, 2018

17 June, 2015

DRY AND VENTILATED AREA

PARAMETER METHODS SPECIFICATION TEST RESULTS
Appearance Visual inspection Clear brown liquid Approved
CGTase Activity (LUinits/ml) Hale. Rawlins 1.5-2.5 Wml 2.2 Uiml
pH JECFA vol 4 5.0-7.0 6.8
Brix Refractometer 'I 1.5-3.0 26
Standard Plate Count, CFLU/m] AOAC 990.12 10°-10° 10’

" Hale W.S., Rawlins L.C. Amylase of Bacillus macerans. Cereal Chem., 28, 49.58, 1951,
Prepared by: Reviewed by:
Mariam Adamyan &=/ Suzanne Wong Soo Sifn
Production Scientific Manager Quality Assurance Department
Date: 10 June 2015 Date: 10 June 2015
PureCircle Limited p.42 of 171
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PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknologi, techpark @enstek,
T1760 Bandar ENSTER

Megeri Sembilan, Malaysia

Tel: +606-798 7300 » Fax: +a06-79] 3333
E-mail: office@purecircle.com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: CGTase (CAS 9030-09-5)

BATCH #: CGOSISI037

MANUFACTURING DATE: 21 May, 2015

EXPIRY DATE: 29 May, 2015

STORAGE CONDITIONS: DRY AND VENTILATED AREA

PARAMETER METHODS SPECIFICATION TEST RESULTS

Appearance Visual inspection Clear brown liquid Approved
CGTase Activity (Units'ml) Hale, Rawlins 1.5-2.5 Ufml 2.3 Uiml
pH JECFA vol.4 5.0-7.0 6.9
Brix Refractometer 1.5-3.0 25
Standard Plate Count, CFU/m| AOAC 990,12 10°-10° 10t

" Hale W.S., Rawlins L.C. Amylase of Bacillus macerans. Cereal Chem., 18, 49-58, 1951.

Prepared by: Reviewed hy:

Mariam Adamyan =i Suzanne Wong Soo Sian

Production Scientific Manager Quality Assurance Department

Date: 22 May 2015 Date: 22 May 2015
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PureCircle

PURECIRCLE SDN BHD (578803-K)

FT 23419, Lengkuk Teknologi, techparkifenstek,

T1760 Bandar ENSTER
Megeri Sembilan, Malayzia

Tel: +606-798 7300 » Fax: +006-791 3333

E-mail: office@purecircle.com

NAME OF PRODUCT:
Baron #:
MANUFACTURING DATE:
EXPIRY DATE:
STORAGE CONDITIONS:

CERTIFICATE OF ANALYSIS

CGTase (CAS 9030-09-5)
CGI114922

23 November, 2014

30 November, 2014

DRY AND VENTILATED AREA

PARAMETER METHODS SPECIFICATION TEST RESULTS
Appearance Visual inspection Clear brown liguid Approved
CGTase Activity (Units/ml) Hale, Rawlins™ [.5-2.5 U/ml 2.4 Uiml
pH JECFA vol 4 5.0-7.0 6.75
Brix Refractometer 1.5-3.0 24
Standard Plate Count, CFU/mi AOAC 990.12 10 - 10° 10°

" Hale W.5., Rawlins L.C. Amylase of Bacillus macerans, Cereal Chem., 28, 49-58, 1951,
Prepared by: Reviewed by:
Mariam Adamyan £ Suzanne Wong Soo Siagr '~ =
Production Scientific Manager Quality Assurance Department
Date: 23 November 2014 Date: 23 November 2014
PureCircle Limited p. 44 of 171
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PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23414, Lengkuk Teknologt, techparkidénstek,
71750 Bandar ENSTEK

Negen Sembilan, Malaysia

Tek: +606-T98 T300 = Fax: +&06-791 3333
E-matl: eficedpurecirele.com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: CG Tase (CAS 9030-09-5)

BaTCH #: CG0415999

MANUFACTURING DATES 14 April, 2015

EXPIRY DATE: 21 April, 2015

STORAGE CONDITIONS: DRY AND VENTILATED AREA

PARAMETER METHODS SPECIFICATION TEST RESULTS

Appearance Visual inspection Clear brown liguid Approved
CGTase Activity (Units‘ml) Hale, Rawlins 1.5-2.5 Uiml 2.2 Uiml
pH JECFA vol4 5.0-7.0 6.7
Brix Refractometer 1.5-3.0 1.8
Standard Plate Count, CFL/ml AOAC 990.12 10°-10* 10°

" Hale W.S.. Rawlins L.C. Amylase of Bacilfus macerans. Cereal Chem., 28, 49-58. 1951.

Prepared by: _ Reviewed by:

Mariam Adamyan / Suzanne Wong Soo Sian

Production Scientific Manager Quality Assurance Department

Date: 14 April 2015 Date: 14 April 2015
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PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknologi, techpark@ensiek,
71760 Bandar ENSTEK

Negeri Sembilan, Malaysia

Fel: #0i06-798 7300 * Fax: Hi06-791 3333
E-mail: office @purecirele com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: CGTase (CAS 9030-09-5)

BATCH #: CGO0115961

MANUFACTURING DATE: 27 January, 2015

EXPIRY DATE: 03 February, 2015

STORAGE CONDITIONS: DRY AND VENTILATED AREA

PARAMETER METHODS SPECIFICATION TEST RESULTS

Appearance Visual inspection Clear brown liquid Approved
CGTase Activity (Units/ml) Hale, Rawlins 1.5-2.5 U/ml 23 Uiml
PH JECFA vol 4 5.0-70 7.0
Brix Refractometer 1.5-3.0 2.8
Standard Plate Count, CFU/mi AQAC 990.12 10°-10* 0’

" Hale W.S., Rawlins L.C. Amylase of Bacillus macerans. Cereal Chem., 28, 49-58, 1951.

Prepared by: Reviewed by:

Mariam Adamyan i Suzanne Wong Soo Sian

Production Scientific Manager Quality Assurance Department

Date: 27 January 2015 Date: 17 January 2015

PureCircle Limited p. 46 of 171

Glucosylated Steviol Glycosides



Centificate of Analysis

= novozymes

Feb 08, 2011 Rethink Tomorrow
Purchase order item/date
D110010 / Feb 08, 2011
Delivery

7038428

Sales order

5218067

Sold to

PureCircle Sdn. Bhd.

PT 23419 Lengkok Teknologl Techpark
@ ENSTEK

71760 Bandar ENSTEK, Negerl Sembilan

Material: Termamyl Classlc (enzyme)

Batch: AANO4430 Quantity: 30 KG
Production date: Aug 08, 2010
Best before:  Aug 05, 2012

Characteristic Unit Value

Alpha Amylase Units KNU-T IG 136

Total Viable Count G 100

Coliform Bacteria IG < 10
Enteropathogenic E Coli Mot Detected, 25 g
Salmonella Not Detected, 20 g

The product complies with current FAO/WHO JECFA and FCC recommended purity
specifications for food grade enzymes

PureCircle Limited p.47 of 171
Glucosylated Steviol Glycosides



A-7 Starch Certificate of Analysis

PureCircle Limited p. 48 of 171
Glucosylated Steviol Glycosides




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 Limited
Glucosylated Steviol Glycosides

B-1 Certificate of Analysis Lot C1-002-0015-0007

BEM (GLE) 2HEAARL

PureCircle(Jiangxi) Co., Ltd.
. z
CERTIFICATE OF ANALYSIS

(Report No.: SG90F2015-0007/2 )

PRODUCT MAME: Stevial (Glycosides (5950

MANUFACTURE DATE: Jan 06, 2015

STORAGE CONDITION: Keep in dry & vertilated place

BATCH N0 0 C1-002-01 150007

EXPIRY DATE: 2 years from manufacturing date

PARAMETER TEST METHOD SPECIFICATION TEST RESULT
Appearance Sensory Evaluation: DfFwhite to white powder Approved
ol Siemnl Hiytoridis. IECFA 2010 =550 46,39
{anhydrous basis)

—Rebaudioside A, % JECEA 2010 =50.0 ST.ER
Loss on Dirying, % JECFA Vold =60 450
Ash,% JECFA Vold =10 .05
Zaolubility, % JECFA Vol Freely soluble Approved
pEL1%: in water JECFA Vold 4.5-7.0 5.76
Residizal Etbancl, % LEP=467= =0.50 0.13
Reesicdieal Metharol, USP-=A467= =002 Mot Detected
Lead {as PR)**, ppm ADAC B3 14 =10 r.oo7
Arsemic {as As)**, ppm ADAC G935 14 =1.0 Dois
Cadmivm (as Cd)**, ppm AOAC 893 14 =1.0 <1003
Mercary {as Hg) **, ppm ADAC 99314 =10 <0, 003
Total Plate Couant***, CFU/g Chapier 3, FDA <1000 =250
Yeast & Mold***, CFL/g Chapter 18, FDA =200 Mot Detected

Total Coliform®***, MPN/g

Chapier 4, FDA

Mot Detected

Nat Detected

E. coli courd***, MPN/g

Chapier 4, FDA

Mot Dietected

Mot Detected

Zalmonella sp.***

Chapier 5, FIDA

Megative'2S g

Mot Detected

Note:

*15 Gheosides delined in "SIE'K.:\(.II'GJ'P'.U.\I'LJEA:_;-

"*Arabyzed by ALS HE
== hnalyzed by SG5 Xiamen, China

Prepared by: __|
QC  Departmeant

Report Date: Aug 38, 2015

.
P .-f"\_.

Reviewad by:

p.500f 171



B-2 Certificate of Analysis Lot C1-002-0015-0011

BESH (28) LBHBERAAELF

PureCircle(Jiangxi) Co., L

{ran Ciowmnty, Fiangxi Pravince, Che

CERTIFICATE OF ANALYSIS

CReport Mo.: SG90F2015-0011/2)

PRODUCT MAME: Steviol Glycosides C5G957

MANUFACTURE DATE: Jan OF, 2015

STORAGE CONDITION:  Keep in éry & ventilatad place

td.

BATCH RO C1-002-00 150001

EXPIRY DATE: 2 years from manufacturing date

PARAMETER TesT METHOD SPECIFICATION TEST RESULT
Appearance Sensory Evalustion Offowhite to white powder Appraved
aal Steviol G es®, 25
Ta'_::l:_‘:u"’l':i; e IECFA 2010 =55.0 55,33
—Rebaudioside A, % JECFA 2010 =50.0 59.18
Loss on Drying, % JECFA Vold =0 4.7
Ash. % JECFA Viold =10 .04
Zaolubility, % JECFA Vold Freely saluble Approved
PEL1% im water JECFA Vold 4.5-7.0 .08
Residual Ethanol, % UEP=df 7= =0.50 0.17
Residual Methanal, 5% UEP-=d67= =002 Mot Detected
Lead {25 Ph)**, ppm AQAC 99314 «<1.0 0008
Arsenic (25 As)**, ppm ADACG93 14 =<1.0 0ail
Cadmium (a5 Cd)**, ppm ADAC G314 =1.0 =10 65
Mercury (2= Hg) **, ppm AQALC G953 14 <1.0 <105
Total Plate Count***, CFU/g Chapter 3, FIDA =000 =25
Yeast & Mald*** CFLg Chapter I8, FDA =10 Mat Detected
Total Caliform®*** MPN/g Chapder 4, FDA Nt Dietected Mat Detected
E. coli court®** MPR/g Chapiter 4, FDA Mot Detectad Mot Detected
Zalmonella sp. "% Chapter 5, FIDA Megative/15 g MNat Dietected
Note:
=15 Gl i fined B ™ il iy -
-:ind::::;ﬂ'lli:ikltd 1 Stevial Clp.\r.l}u.‘r;:,,-- ':—:..‘\\
**"hnalyzed by 5G5 Xiamen, China. f |
Prepared by: _| f Reviewed by: |
\
QC  Department N\

Report Date: Aug 26, 2015

PureCircle Limited
Glucosylated Steviol Glycosides
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B-3 Certificate of Analysis Lot C1-002-0115-0026

WER (E) 2HBARRLF

PureCircle(Jiangxi) Co., Ltd.

PRODUCT MAME: Steviol Glycosides (80G95)

MANUFACTURE DATE: Jan 21, 2015

L

STORAGE CONDITION:  Keep in dry & vertilabed place

CERTIFICATE OF ANALYSIS

(Report Mo.: SGO0F2015-0026/2

BATCH MO, ; C1-002.00 1 50026

EXPIRY DATE: 2 years from manufacturing date

PARAMETER

TEST METHOD

SPECIFECATION

TEST RESULT

Appearance Semsory Evaluation D white to while powder Approved
Total Hamon! yogede?, % IECEA 2010 =55.0 06.32
{anhydrous basis)

—Rebaudioside A, % JECEA 2010 =50.0 5271
Loss on Drying % JECFA Vol4 =6.0 425
Ash.% JECFA Vold =10 0.02
Solubitity, % JECFA Vold Freely soluble Approved
pEL1% im water JECFA Vold 4.5--7.4 587
Residual Ethanel, 3% LEP=db7= =i.50 0.12
Residus] Methazol, % USP=467= =002 Mot Detected
Lead {=s PD)**, ppm AQALC 99314 =1.0 =10, 065
Arsemic {as As)'*, ppm AQAC 89314 =<1.0 =1).005
Cadmium (as Ci)**, ppm ADAC 893 14 =1.0 =105
Mercury {as Hyj **, ppm ADNC 89314 =1.0 =000 3
Tozal Plate Coant***, CFU/g Chapier 3, FIUA <1000 Mot Detected
Yoast & Maold***, CFU/g Chapeer 18, FDA =200 Mot Detacted

Total Coliform*®*, MPNg

Chapier 4, FDA

Mot Detected

Mat Dezected

E. coli courd®***, MPN/g

Chapter 4, FIA

Mo Detected

Mot Decected

Salmonella sp.***

Chapter 5, FDA

Megative25 g

Mot Dezected

PureCircle Limited
Glucosylated Steviol

Note:

=15 Ghycoside: defined in "S!hf\CIIIGlr'.'\G.\l'I..JEA},-r' .

=*hnalyred by ALS HE

***analyred by 5G5S Kamen, China.

Prepared by: ___
QC  Department

Report Date: Aug 26, 2015

Glycosides

"

74
/s

\

Rewiewed by: |
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B-4 Certificate of Analysis Lot C1-002-0514-0021

HEA (&) 2HBAFRLF
Litd.

PureCircle{Jiangxi) Co.,

iy 1A PIovInge

L

CERTIFICATE OF ANALYSIS

{Report Mo.: 5G95F2014-0021)

PRODUCT MAME: Steviol Glycosides

LBG9I5

MANUFACTURE DATE: May 26, 2014

STORAGE CONDITION: Keep in dry & ventilated place

BATCH NG - C2-002-0514-0021

EXPIRY DATE: 2 years from manufacturing date

PARAMETER

TEST METHODR

SPECIFICATION

TEST RESULT

Appearance Sensory Evaluation Off-white to while powder Approved
Total 5:L1c'.-'i|:fl Glyoosides®, % JECEA 2010 =55.0 gz 75
{anhydrous basis)

— Rebaudioside A, %% JECFA 2010 =30.0 52.86
Loss on Drying, % JECFA Vold =60 145
Ash, % JECFA Wol.d =<1.0 004
Zalubility, % JECFA Vol.d Freely soluble Approved
pHL 1% in wader JECFA Vold q4.5-7.0 .63
Residual Ethanol, % LEP=d67= =0.50 016
Residual Methacal, ¥ LUSP=dbT <002 Mot Detected
Lead (2= Ph)**, ppm ADALC 89314 «<1.0 =1).005
Arsemic {as As)**, ppm ADAC 89314 =<1.0 034
Cadmiam (ps Cd)**, ppm ADADTBO3 14 =1.0 =10, 005
Aluminum (2s Al)** ppm ADALC 89314 =10.0 <110
Tozal Plate Counz***, CFL/g Chapter 3, FDA <1000 =250
Yeast & Mold*=*, CFlg Chapter 1R, FDA <00 Mat Detected
Taotal Coliform® ** MPNg Chapter 4, FDA Wil Detected Mat Detected
£ coli court®**, MPN/g Chapter 4, FDA Mot Detected Mot Detected

Salmanella sp. 5%

Chapter 5, FDA

MNagative/15 g

MNat Detected

Note:

"2 Glycosides defined in “Hevis! Gloosides” specification of FAD JECFA Manographs 10{2010]

"*Analyred by ALS HE
=" Analyzed by 5G5 iamen, China

PFrepared by: ___

QC  Department

PureCircle Limited
Glucosylated Steviol Glycosides

Reviewad by _
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s ox o HES (o8) AHEBEAATRAF
PureCircle(Jiangxi) Co., Ltd.

PureCircle

Add Yangiemg Infustry Zone, Gan Comnty, Fiengn® Provinge, Chma

Past Code: 14E I8

Tel: =86 THT-4601 666

Faoi:.  +BG-TIT-4600 663

st e urenine e oomocn

Cminil: - grjxigpurecircle com

feport Date: Jun. 16, 2014

Page 1ofl

PureCircle Limited
Glucosylated Steviol Glycosides
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B-5 Certificate of Analysis Lot C1-002-0715-0074

HEA (E) 2HFALAFRLE

YT C
g nce,

PureCircle(Jiangxi) Co., Litd.

CERTIFICATE OF ANALYSIS

(Report No.: SGS5F2015-0074 )

PRODUCT MAME: Steviol Glycosides (80930

MANUFACTURE DATE: JUL OF, 2015

ETORAGE CONDITION:  Keep in éry & vertilatsd place

BATCH NO. ; C2-002-0715-0074

EXPIRY DATE: 3 years from manufacturing date

PARAMETER TE=T METHOD EPECIFICATION TEST RESULT
A ppoarance Jensory Evalustion Offewhite to while powder Approved
Tozal %1u'.-'i|:-l {E-.I}':.u.'.ir_‘m'. %a TECEA 2010 +55.0 05 68
{anhydrous basis)
—Rebaudioside A, % JECFA 2010 =50.0 59.00
Loss on Drying, % JECFA Vol.d =50 182
Ash,% JECFA Vol.d <10 0.0
Salubdlity, % JECFA Vol 4 ‘reely saluble Approved
PEL1%: in water JECFA Vol.d d4.5-7.80 546
Residual Etkanol, %4 USP=d6 7= =050 0.07
Residual Metharol, ¥ LSP=db 7= =002 w0
Lead (25 P)**, ppm A0AC 0935 14 =1.0 =10 (5
Arsemic (s As)**, ppm AOAT 095 14 =10 =1, 0615
Cadmiam (as Cd)**, ppm ADAL 593,14 =1.0 =10, 003
Mescury (as Hg) **, ppm ADALC 89314 =1.0 =0, 015
Akuminum (25 Al** ppm AL 003 14 =h0.0 =110
Total Plate Coume*®*, CFL/g Chapter 3, FDA =000 Mat Detected
Yeast & Mold***, CFUg Chapter 18, FDA <10 Mot Detected
Total Coliform***, MPN/g Chapter 4, FDA Mo Dietected Mot Detected
E. coli court***, MPN/g Chapier 4, FDA Mot Detecied Mot Detected
Salmonella sp.*** Chapter 5, FDA Negntive'25 g Mot Detected

Note:

*9 Glycosides defined in *Revinl Ghcosides”™ spegificatiog of
= P e

=*fnabyred by ALS HE
== Analyred by 565 Xiamen, China.

Prepared by: ___|

QC  Department

PureCircle Limited
Glucosylated Steviol Glycosides

/.

I i

FAD JECFA Manographs 102010
%

Reviewed by: _

p.56 of 171



S

= o B HEA (28) EHFAFRLF

PureCircle ] )
PureCircle(Jiangxi) Co., Ltd.
Add: Yongieng Indusisy Zooe, (fan Conty, Fizngx: Provinoe, Thena Post Code: 341 10E
Tal: <8k TH7-A601 B66 Fax: < BG-T97-d601 663
_'::ﬂp: i primecirele oo cn il : qu:%pmirEi.ﬁ |
fieport Date: JUL 24, 2015
Poge L of 1
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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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C-1 Specifications for GSG, Trade Name NSF-02

PURECIRCLE SDN BHD (573803-K)

PT23419 Lengkuk Teknologi, techpark@enstek,
71760 Bandar ENSTEK, Negeri Sembilan, Malaysia
E-mazil: office@purecircle.com www._purecircle.com
Tel: +606—798 7300 Fax: +606—791 3333

e ——

PureCircle

PCSB-LAB-D38.5
e et
SPECIFICATION OF PRODUCT
NAME OF PRODUCT: NSF-02
SHELF LIFE: 3 Years from Manufacturing Date*
STORAGE CONDITIONS: Store in cool, dry and ventilated area
PARAMETER SPECIFICATION METHODS
Appearance White or yellowish powder Organoleptic Evaluation
Total content of Steviol Glycosdes, %a =800 Adsorption Chromatography
Dextrins, % =20.0 Adsorption Chromatography
Loss on drying, % =6.0 JECFA vol 4
Ash % <10 AOQAC 94546
Arsenic (as As), ppm 0.5 AQAC 093 14
Mercury (as Hg), ppm =0.05 AOQAC993.14
Lead (as Pb), ppm =10 AQAC 09314
Total Plate Count, CFU/g <1000 Chapter 3, FDA
Yeast and Mold, CFU/g =200 AQAC 007.02
Total Coliforms. MPN/g Not permitted Chapter 4, FDA
E coli count, CFU/g Not permitted AQACH91.14
Salmonella sp. Negative/25g Tecra Unique/ ACAC 2000.07
*_Under PureCircle recommended storage condifions
PureCircle Limited p.59 of 171
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C-2 Certificate of Analysis Lot GSG0415633
S’
&
PureCircle

PURECIRCLE SDN BHD (578803-K)

T 23419, Lengkuk Teknologi, wchparkanstek,
71760 Bandar ENSTEK

Neperi Sembilan, Maslaysia

Tel: =678 7300 « Fax, +H06.791 3333
E-mail effiseipurscircle con

CERTIFICATE OF ANALYSIS
NAME OF PRODUCT: NSF-02
Batcn#: GSGO415633
MANUFACTURING DATE: 10" April 2015
EXPIRY DATE: 3 Years from Manufacturing Date®

STORAGE CONDITIONS:  Store in eool, dry and ventilated area.

PARAMETER SPECIFICATION METHODS RESULT

Appeurance White or yellowish powder Organoleptic Evaluation Approved
Total content of Steviol Glyeosides, % =R0.0 Adsorption Chromatography 84.64
Dexirins, % =200 Adsorption Chromatography 15.60
Loss on drying. % <6.0 JECFA vol. 2 303
Ash, % <10 AOAL M5 46 021 |
Arsenic (as As), ppm <05 ADAL 993,14 0.09%
Mercury (as Hg). ppm <0.05 AOAL 993,14 <0003
Lend (as PhY, ppm <10 AOAC 99314 <0003

Totsl Plate Count, CFU/g <1000 ADAC 990.12 0
Yeast and Moid, CFUg <200 ADAC 997.02 Not Detected
Total Coliforms, MPN/g Mot permitied Chapier 4, FDA Not Detecied
E.coli count, CFL/g Mot permitied ADACS91.14 Mot Detected
Salmanella sp | Negative25g :(::T;;?:n Negalive

& Uinder PureCircle recommeended storage conditions

Prepared by: Reviewed by:

Sharifah H Suzanne Wong Soo Sian

Quality Assura riment Quality Assurance Department

Date; 28" April 2015 Date: 28" April 2018
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C-3 Certificate of Analysis Lot GSG0714568

——
]

PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknologi. techparkiiensick,
71760 Bandar ENSTEK

Negeri Sembilan, Malaysia

Tel: +606-708 7300 « Fax: +p06-791 3323
E-mail; gffice @purecirele.som

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: NSF-02
BATCH #: GSGO714568
MANUFACTURING DATE: 7" July 2014
EXPIRY DATE: 3 Years from Manufacturing Date”
STORAGE CONDITIONS: Store in cool, dry and ventilated area.

' PARAMETER SPECIFICATION METHODS RESULT

I Appearance White or yellowish powder Organoleptic Evaluation Approved
Total content of Steviol Glycosides, % =80.0 Adsorption Chromatography 8378
Dextrins, % =20.0 Adsorption Chromatography 16.41
Loss on drving. % =6.0 JECFA vol.4 5.69
Ash, %% =1.0 ADAC 945 46 0.34
Arsenic (as As), ppm <A1.5 AOAC 993,14 0.187
Mercury (as Hg), ppm <().035 ADAC 99314 <005
Lead {as Pb), ppm =1.0 ADAC 993,14 0.010
Total Plate Count, CFU/g <1000 ADAC 990,12 Not Detecied
Yeast and Mold, CFL/g =200 ADAC 997.02 Not Detected
Total Coliforms, MPN/g Not permitted Chapter 4. FDA Neot Detected
E.coli count, CFU/g Not permitted ADAC 991 .14 Not Detected
Salmonelia sp Negative/25g Foau Ty Negative

AOAC 2000.07

*-Under PureCircle recommended storage conditions

Prepared by: Reviewed by: B
Noorwaeda Muslan Suzanne Wong Soo Sian
Quality Assurance Department Quality Assurance Department
Date: 23" July 2014 Date: 23" July 2014
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C-4 Certificate of Analysis Lot GSG0914578

S—
é

PureCircle

PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknologi, techpark/@enstek,
TI760 Bandar ENSTEK

Negeri Sembilan, Malaysia

Tel: +604-T98 7300 = Fax: +606-79] 3313
E=mal: office@perecircle.com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: NSF-02

BATCH #: GSGO914578
MANUFACTURING DATE: 4" September 2014
ExXPIRY DATE:

STORAGE CONDITIONS:

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

Glucosylated Steviol Glycosides

PARAMETER SPECIFICATION METHODS RESULT
Appearance White or yellowish powder Organoleptic Evaluation Approved
Total content of Steviol Glycosides, %o =>80.0 | Adsorption Chromatography 85.92
Dextrins, %a =20.0 | Adsorption Chromatography 14.40
Loss on drying, % =6.0 I JECFA vol4 4.95
Ash, % <1.0 ADAC 94546 0.20
Arsenic (as As), ppm =0.3 ADAC 993,14 0.197
Mercury (as Hg), ppm <0.03 ADAC 993,14 <0.003
Lead (as Pb), ppm =<1.0 ADAC 993.14 <0.005
Total Plate Count, CFU/g <1000 AOQAC 990.12 10
Yeast and Mold, CFU/g <200 ADAC 997.02 Not Detected
Total Coliforms, MPN/g Not permitted Chapter 4, FDA Not Detected
E coli count, CFU/g Not permitted AOAC 991.14 Not Detected
Salmonella sp Negative23g Ak Negative
AQAC 200007 .

“-Under PureCircle recommended storage conditions

Prepared hy: Reviewed by

Noorwaeda Muslan | Alina Dmitrieva

Quality Assurance Department Quality Assurance Department

Date: 18" September 2014 Date: 18" September 2014
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C-5 Certificate of Analysis Lot GSG1014587

U
é

PureCircle

PURECIRCLE SDN BHD (

STHB03-K)

PT 23419, Lenghuk Teknodogs, iechpark Gienstck,

Ti760 Bandar ENSTEK

Meweni Sembitan, Malaviia

Tel +606-798 T30 » Fax: +606-T91
E-mal officeapurecinie com

NAME OF PRODUCT:
BarTou#:
MANUFACTURING DATE:
EXPIRY DATE:
STORAGE CONDITIONS:

3333

CERTIFICATE OF ANALYSIS

NSF-02

GSGI014587

13" Octaber 2014

3 Yeurs from Manufacturing Date*
Store in cool, dry and ventilated area.

PARAMETER SPECIFICATION METHODS RESULT

Appearance White or vellowish powder |  Organoleptic Evaluation Approved
Total content of Steviol Glycosides, % =800 Adsorption Chromatography 85.80
Dextrins, % <20.0 Adsorption Chromatography | 15.15
Loss on drying. %& <6.0 JECFA vol4 | 392
Ash, % <10 AOAC 945.46 0.38
Arsenic (as As), ppm <0.5 AOAC 993.14 0.190
Mercury (as Hg), ppm <0.05 AOAC 993.14 <0.005
Lead (as Pb), ppm <10 ADAC 993,14 0.014
Total Plate Count, CFU/g <1000 AOAC 990,12 Not Detected
Yeast and Mold. CFU/g <200 AOAC 997.02 Not Detected
Total Coliforms, MPN/g Not permitted Chapter 4, FDA Not Detected

] E cali count, CFU/g Not permitted ADAC 991.14 Not Detected
Salmoneiia sp Negative/25g ek . Negative

_ AOAC 200007

*.Under PureCircle recommended storage conditions

Prepared by: Reviewed by:

Suzanne Wong Soo Sian Alina Dmitrieva

Quality Assurance Department Quality Assurance Department

Date: 28" October 2014 Date: 28" October 2014
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C-6 Certificate of Analysis Lot GSG1114612

—
&

PureCircle

_PURECIRCLE SDN BHD (578803-K)

PT 23419, Lengkuk Teknobogi, techparkibenstek,
7170 Bandar ENSTEK.

Negeri Sembilan, Malavsia

Tel ~606-T98 T300 = Fax +606-791 3333
E-mail. oifice & perecircie com

CERTIFICATE OF ANALYSIS

NAME OF PRODUCT: NSF-02

BATCH #: GSGL114612

MANUFACTURING DATE:  28™ November 2014

EXPIRY DATE: 3 Years from Manufacturing Date®

STORAGE CONDITIONS:

Store in cool, dry and ventilated area.

Glucosylated Steviol Glycosides

PARAMETER SPECIFICATION METHODS RESULT
Appearance White or yellowish powder |  Organoleptic Evaluation Approved
Total content of Steviol Glycosides, %6 =§0.0 Adsorption Chromatography | £7.99
Dexirins, % ' 200 Adsorption Chromatography | 12.74
Loss on drying. % <6.0 [ JECFA vol4 ' 148
Ash, % <10 i ADAC 945,46 0.25
Arseriic (as As), ppm 0.5 f AOAC 993,14 0.404
Mereury (as Hg), ppm <0.05 ADAC 993.14 <0.005
Lead (as Pb}, ppm <1.0 AQAC 993,14 0.026
Total Plate Count, CFU/g <1000 AQAC 990,12 1o
Yeast and Mold, CFU/g <200 AQAC 997.02 Not Detected
Towl Coliforms, MPN/g Not permitted Chapter 4, FDA Not Detected
E coli count, CFU/g Not permitted AOAC 991.14 Not Detocted
Tecra Unique /

Salmoneila sp Megative25g ADAC 2“?0.0? Negative

*-Under PureCircle recommended storage conditions

Prepared by: Reviewed b

Noorwacda Muslan Alina Dmitrieva

Quality Assurance Department Quality Assurance Department

Date: 16" December 2014 Date: 16" December 2014
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Data File C:\CHEM32\1\DATA\26042015\DEF_LC 2015-04-26 12-35-34\5IGl000022.D

Sample Name: PCS

Acg. Operator
Aeg. Instrument

Injection Da

Acg. Method

Last changed

Enalysis Met

hod

Last changed

Method Infao

Sample Infao

C-7 GSG HPLC Chromatograms

Instrument 1
te + 42772015 %:36:52 PM

Seq. Line : 22
Location : Vial 3
Ini = 1

Ini Volune : 12 pl

C:\Chem32\1\DATA\26042015\DEF_LC 2015-04-26 12-35-34\SWETAGRAD.M

4/28/2015 9:25:38 BM

£ \CHEM22\1\METHODS\ SWETAGRAD . M

B/26/2015 10:59:17 PM

Gradient Method foar SWETA

: GSG 633

~ DADT A, 5ig=210.4 Ref=360,100 (2604201 5\DEF_LC 2015-04-26 12-35-34\51G 1000022 0)

mAl
175 ‘
5 n;°
150 - B @
125-] g'g@ .
oo WYy
ik | =] &
i e
| m e
25 I || Il | I-UI || |1|,||l\ | || |‘.|‘l,|l|
O b WAL N R WY

el LR T R R L P P P R LT P R P R PR L R R e PR R P T Pt Py ]

Sorted By

Area Percent Report

Calib. Data Modified

Multiplier
Dilution

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

Peak RetTime
# [min]

=
HOoWw®m =1 a b
[
o
W
-
-1

IS S

L b2
n
(=]
m
o
(53]

o
o
oy
[PV ]
o o
=~} =i
A w0

PureCircle Limited

Type

Width
[min]

1.0604
0.8351
0.9333
1.05852
1.3516
1.0853
2.33%4
1.17458
1.454%
1.5389
0.5756
2.0926
1.8362
1. 7472
1.5240

Glucosylated Steviol Glycosides

Signal
3/10/2015 3:00:33 PM
1.8000
£ 1.0000
Use Multiplier & Dilution Factor with ISTDe

Area
[mAU*=]

1Z80.
1067.74327

73778

10.3428
13.4251
9.1427
11 .B825
7.3820
9.6215
5.9218
E.6798
4.1030
R.7378
0.8173
5..9903
3.6073
2.9265
2.4398

mono-Glucosyl Stevioside (Stv-(G1)
mono-Glucosyl RebA (RebA-G1
di-Glucosyl Stevioside (Stev G-2)
di-Glucosyl RebA (RebA G-2)
tri-Glucosyl Stevioside (Stev G3)
tri-Glucosyl RebA (RebA G3)
tetra-Glucosyl Stevioside (Stev G4)
tetra-Glucosyl RebA (RebA G4)
penta-Glucosyl Stevioside {Stev G5)
penta-Glucosyl RebA (RebA G3)
hexa-Glucosyl Stevioside (Stev Ge)
hexa-Glucosyl RebA (RebA Gé)
hepta-Glucosyl RebA (RebA G7)
octa-Glucosyl RebA (RebA G8)
nona-Glucosyl RebA (RebA Go)

mEn
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Data File C:\CHEM3IZ\1\DATA\D4012015\DEF LC 2015-01-04 04-%%-14\81G1L000008.D
Sample Name: GSG

Acg. Operator ¥ Seg, Line 3 B
Acg. Instrument : Instrument 1 Location : Vial 5
Injection Date ,: 1/4/2015 4:16:54 EM Trei ]

Inj Volume : 12-pl

Acg. Method : C:\Chem32 \1\DATANO4012015\DEF LC 2015-01-04 04-57-14\SWETAGRAD.M

Last changed : 1/4/201% 4:57:13 AM
Analysis Method : C:\CHEM32\1\METHODS\REBASEQ.M

Last changed : 1/28/2015 6:21:07 AM

(modified after loading)
Method Info : Gradient Metheod fFor SWETA
Gample Info r GEG 612

DAD1 A, Sig=210.4 Ref=360,100 (04012015\DEF_LC 2015-01-04 04-57-141S1G1000008.0)

mAkl
|
200
160
100 -
50
L i
T T T T 1 ' T + I 3
10 20 30 40 50 &0 70 80 mir
Area Percent Report
Sorted By i Signal
Multiplier s 1.00600
Bilutian : 1.0000
Use Multiplier & Dilutieon Factor with ISTDs
Signal 1: DAD1 A, S2ig=210,4 Ref=280,100
eak RerTime Type Width Area Helight Area
B [min] [min] [mAU*s] [mAL] U
e ety R = mmmmmm e o [Re—— |
1 20.536 MF 0.9334 4647.64930 82.98412 10.2223 mono-Glucosyl Stevioside (Stv-G1)
2 25.537 MF 0.7003 5642, 90332 141.43908 13.0712 mono-Glucosyl RebA (RebA-G1)
3 28.7431 MF 1.0616 4253.97%00 66, 7A529 2.3565 di-Glucosyl Stevioside (Stev G-2)
4 31.978 MF 1.0450 5159.23980 B2.28238 11.3477 di-Ghucosyl RebA (RebA G-2)
5 35.188 MF 1.3354 3330.08521 41.56237 73244 tri-Glucosyl Stevioside (Stev G3)
& 318.004 MF 1.0299 31769,47681 61.00037 §.2908 tri-Glucosyl RebA (RebA G3)
7 40.499 MF 1.5902 3126.21350  32.76498  6,8762 tetra-Glucosyl Stevioside (Stev G4
B 44.215 MF 1,2626 3129.18750 41.30594 6.8825 tetra-Glucosyl RebA (RebA G4}
g 47.108 MP 1.33p00 1925 _B26878 24 .132586 4,235 ania—GlunnsyiStevimi«b{SiszS)
10 48.633 MF 1.7636 3723.90918 35.19297 §.1906 penta-Glucosyl RebA (RebA G5)
11 51.281 FM 8.5382 375.37711 D.B65Z 0. 8289 hexa-Glucosyl Stevioside (Stev G8)
12 53i.661 MF 2.0347 2279.231950 18.66378 5.01731 hexa-Glucosyl RebA (RebA Ge)
i3 EB.409 MF 1.4078 2379.43140 28.16814 5.2335 hepta-Glucosyl RebA (RebA G7)
1 63.466 MF 1.7323  931.77161 8.96443 2. 0494 octa-Glucosyl RebA (RebA G8)
70.024 MF 1.8527 490.58769 4.,41345 1.0791 mona-Glucosyl RebA (RebA o)
Totals : 4 .54656e4 679.53113
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Data File C:\CHEMZ!2\1.\DATA\UIG22015\DEF_LC 2015-02-01 B2—30—11\_SIG1DDGOJ.2.D
Sample Name: GSG

EEEEEIEEE RS e rEse eSS TR ST T O D S SO oS E T eSS T SO S OO S e N

Lecg. Operator 7 Seyg. Line @ 12
Reg. Instrument : Instrument 1 Location : Vial &
Injection Date : 2/1/2015 7:31:44 PM Inj : 1
" Inj Velume : 12 ul
Acg. Method : C:\Chem3iz2\1\DATA\01022015\DEF LC 2015-02-01 02 30-11\SWETAGRAD .M
Last changed ¢ 2/1/2015 7:31:32 PM

imodified after loading)
Bnalysis Methed : C:\CHEM32\1\METHODS\REBASEQl. M

Last changed : 2/9/2015 5:24:25 PM

(modified after lcoading) .
Method Infao : Gradient Method for SWETA
Sample Info : @BSG 587;

DADT A, 5ig=210.4 Rel=360,100 (0102201 5\DEF_LG 2015-02-07 02-30-11\8131000012.0)

mAy 1
200 o
| LS
150~ 8 8
Q
] & o o k) |
100 8 & "‘%"g &
! P 8 a¥ 8 &
50 g:,,@'”r!g o B w
- . W
1 | I o
¢ f\;,u-L_m_...Jlu'm_J LU, _w_ bl w'_-fi“r_ =
T T | LR T T T
10 20 30 40 50 60 70 80 min
Area Percent Report
Sorted By : Signal
Multiplier 3 1.0000
Dilution 3 1.0000

Use Multiplier & Dilution Factor with ISTDs

~tignal 1: DADY A, Sig=210,4 Ref=360,100

Peak RetTime Type Width Area Height Area
i [min] [min] [mAU*=] [mAT] %
e | ==== | mmmeee | oo memeee |sm s e |
1 21.524 MF 1.0064 4841 .52139 80.18269 10.5810 mono-Glucosyl Stevioside (Stv-G1)

26.556 MF 0.7761 6105.41748 131.10803 13,3421 mono-Glucosyl RebA {RebA-G1)

3 29.736 MF 1.3690 4372.32715 53,23042 9.5548 di-Glucosyl Stevioside (Stev G-2)
4 33.092 MF 1,1014 5210.00391 76.83846 11.3854 di-Glucosyl RebA (RebA G-2)

5 37.321 MF 1.6429 3700.25293 37.53679 8.0B61 tri-Ghcosyl Stevioside (Stev G3)
& 39.042 MF 1.1349 4164.80420 61.16076 9.1013 tri-Glucosyl RebA (RebA G3)

7 42.557 MF 2.3965 2606.72168 18.12871 5.58964 tetra-Glucosyl Stevioside (Stev G4)
8 45,312 MF 1.3690 3156.62354 38.43089 €.8981 tetra-Glucosyl RebA (RebA G4)
5 48.131 MF 1.6185 1327 .85986 13.67404 2.8018 penta-Glucosyl Stevioside (Stev G5)
10 49,778 MF 1.6224 2516.58651 25.85243 5.4955 penta-Glucosyl RebA (RebA G5}
11 53,125 MF 0.7401 465.58945 10.48470 1.0174 hexa-Glucosyl Stevioside (Stev Gi}
12 53.855 MF 1.8429 2645,74976 23,82778 5.7817 hexa-Glucosyl RebA (RebA Gé))
13 58,250 MF 1.3371 969.27747 12.33104 2.1619 hepta-Glucosyl RebA (RebA G7)

14 61.420 MM 1.6581 2471.948587 24 .84685 5.4018% oota-Glucosyl RebA (RebA GE)
15 62.406 MM 1.4614 11B85.46704 13.51978 2.5906 nona-Glucosyl 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\3IGl000009.D

Sample Name: GBG

Acg. Operator
Acg. Instrument
Injection Date

Acg. Method
Last changed
Analysis Method
Last changed
Mathod Info

Sample Info

Seq. Line : L]
Instrument 1 Location vial 3
9/24/201¢ 1:16:29 PM Inj : g

In) Volum®s : 12 ul

C:AChem3ITVTA\NATRAN21092074\22082014 2074-09-27 22-409-44\SWRTRAGRAD M
5/23/2014 10:49:43 BPM

C: \CHEM32\1\METHODS\ SWETAGRAD .M

8/21/2015 10:58:57 AM

Gradient Method for SWETA

G5G 578

~ DADT A, Sig=210,4 Ref=360,100 [23092014\22092014 2014-09-23 22-49-44\51G1000009.0)

mAU. |
160
] &
14U|E & @@.
120 - 4
| o o
100 l 63 8 é& "
1 | 0 s 3 o
80 - | &5 el g 3 &ﬂ? "
| o, { . = - < L
6o | N g s T
1 ‘ F' | - = L ﬁﬁ_ & ,1:5’ &
40 f (] ) 2 W:«}r‘*& Lo
5 | L\\ | p 11 %ﬁﬁ’ ' A 5o PP
2 WA W ST AR R el v
g'i Jme_dv,Jh\J YNV N_}f? L1 o P - i
I-----.,—.:--|--|-|--|-|-—-—.--i.....1;-..-..I-.-.<.-|c-!||
| ) 20 30 40 50 60 70 80 min
Area Percent Report
Sorted By Signal
calib. Data Modified 3/10/2015 3:00:33 BM
Multiplier 1.0000
pilution . 1.0000
Use Multiplier & Dilution FPactor with TSTDs
Signal 1: DAD1 A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Area Hame
# [min] [min] [mAU*s] %
el — |-=mme o |omem e e
1 19,187 0.0000 0.00000 0.0000
2 19.915 MF 1.3479 4697.08398 11.2735 mono-Glucosyl Stevioside (Stv-Gl)
3 24.118 MF 0.9562 5767.88135 13.8435 mono-Glucosyl RebA (RebA-G1)
4 7.260 MF 1.1902 3992_33374 49 6820 di-Glucosyl Stevioside (Stev G-2)
5 30.326 MF 1.1577 4853.93945 11.6500 di-Glucosyl RebA (RebA G-2)
& 34.269 MF 1.4495 2967.84570 7.1231 tri-Glucosyl Stevioside (Stev G3)
7 36.154 MF 1.3694 3990.61353 5.5779 tri-Glucosyl RebA (Rebh G3)
8§ 40.107 MF 2.1202 2036.99634  4.8890 tetra-Glucosyl Stevioside (Stev G4)
9 42.1721 MF 1.3328 2719.69653 £.5276 tetra-Glucosyl RebA (RebA G4)
0 44.255 MF 1.5882 2234 56689  5,3632 penta-Glucosyl Stevioside (Stev G5)
11 46.810 MF 1.6765 2037.20581 4.gg95 penta-Glucosyl RebA (RebA G3)
12 4B.635 MF 1.1645 799.97400 1.5200 hexa-Ghcosyl Stevioside (Stev G6)
13 52.115 FM 2.5002 2517.83813 6. 0431 hexa-Ghicosyl RebA (RebA Gé)
14 54.512 MF 2.1264 1255.20850 3.0125 hepta-Glucosyl RebA (RebA G7)
15 59.141 MF 1.3543 1216.02026  2.9186 ooz Glucosyl RebA (RebA G8)
16 63,101 MF 1.787¢ &§77.59113  1.3863 nona-Glucosyl RebA (RebA G)
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Data File C:\CHEM32\1\DATA\140B2014\DEF LC 2014-08-14 12-32-59%3IG1000017.D

Sample Name: GSG

Acg. Operator
Acg. Instrument
Injection Date

Seq. Line : 17
Instrument 1 Location : Vial 11
B/15/2014 2:26:18 PM mmi: 1

Inj Volume : 12 plss

Rcg. Method
Last changed

Analysis Method :

Last changed
Method Info

Sample Info

C:\Chem32\1\DATA\14082014 \DEF LC 2014-0B-14 12-32-59\SWETAGRAD.M

8/14/2014 9:40:36 AM
C:\CHEM32\1\METHODS\SWETAGRAD .M
8/16/2014 12:30:41 AM
{modified after loading) +

: Gradient Method for SWETA

GSG 568;

DAD1 A, Sig=210,4 Ref=380,100 (140820 14DEF_LC 2014-08-14 12:32-50\S1G 1000017 .0}
mal |
250 - I
m.
1 I '\"‘t‘
| 8 @
| 1 R
] | i
g |‘ N
i o
i & LR
= aﬂ g & &
St BB
HEo
100 | pt
|| ’ I g
|| ‘ I 'Ii
| t
S I (A
!| i | It (1 "
||" I Ui | h; i I t Fv't| I;“
o+ ”_L__ ) L W g MY by W ON Y
i {
T L L T T T ¥ ] T T N T
1 = 1 20 30 40 50 &0 70 B0 min
Area Percent Report
T T R I T I NN OO R T T TETET TR TR sSEsSE S
Sorted By Signal
Multiplier 1.0000
Dilution 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DADL A, Sig=210,4 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mau+*s] [mau] %
e o e et [remsremieen [2=emmmee | =mmmem e |
1 20.752 MF 0.8918 5812.55322 108.63142 11.6566 mono-GhlicosylStevioside (Stv-G1)
2 25.529 MF 0.7220 6771.79932 156.32436 13.5803 mono-Glucosyl RebA (RebA-G1)
3 28,723 MF 0.8216 4774 .32129  96.B4322  9.5745 diGlucosyl Stevioside (Stev G-2)
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Peak RetTime Type

Width
[min]

# [min]
4 31.788
5 35.B8B6
6 37,602
7 40,025
8 43.768
5 46,559

10 48,037

11 50.412

i2 51.968

i3 55.531

14 &0.444

15 64.214

Totals

MF
MF
MM
MM
MF
MF
MF
MF
MF
MF
MF
MF

1.
.5204
L2303
» 5139
~2138%9
~a5T2
+5903
.TB2D
.Bags
. 2477
_4B24
. 7572

I T = = T U S R S SR S

0596

Area Height
[mAU+s] [maU]
5B867.689258 22.29815
3767.97412 41 .30482
4298.32812 58.23037
3145.84961 34.63289
3428.44948 46 .84030
1838.76099 24 .45%403
3543 .85522 37.14088
421 . 72455 8.38771
2428 _.83208 21 89672
2258 .15845 19.32311
882 _ 79895 1105000
523.62213 4.96639
4,98647a4 762.97139

[ -~ T TR N R Sy o

8704
. 5286 hepta-Glucosyl RebA (RebA G7)
.8709
L0501

di-Glucosyl RebA (RebA G-2)
tri-Glucosyl Stevioside (Stev G3)
tri-Glucosyl RebA (RebA G3)
tetra-Glucosyl Stevioside (Stev G4)
tetra-Glucosyl RebA (Reb A G4)
penta-Glucosyl Stevioside (Stev G5)
penta-Glucosyl RebA (RebA G5)
hexa-Glucosyl Stevioside (Stev G6)
hexa-Glucosyl RebA (RebA Gs)

octa-Glucosyl RebA (RebA G&)
nona-Gilucosyl RebA (RebA G9)

PureCircle Limited

Glucosylated Steviol Glycosides
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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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D-1 Pesticide Analysis Report for Lot GSG0714587

Environmental Micro Analysis, inc. 10 17025 sccreditation Phone: (530) 666-6890  Fax: (530) 666-2087
460 M East Swreet ELAP Cortihcate #2819 e-mail: e malab.com bsite: waw.emalab.com
Weodiand, CA 95776

Analytical Report Ansie can B SR
Movember 12, 2014 Acnnathin ND 0.0
Aldrin ND o.ow
apha-BHC L] o.ong
Ararne NO oo
CHMGE: 005 e Santurain %  oowm
PureCircie Snd. Bhd. beta Crigedang "D amo
PT 23419 Bandar Enek Bitenten ND oow
Negeri Sembilan , 71760 [r— ND oo
Phone:  + 606-T91-2222 Bromoonooyate HD oow
Fax:  «506-791-3333 Capean D wow
Emsil:  PureCirdle Group Chiprodimetorm ND oo
Criorobeniate ND oo
Chioroneh ND pow
) Crionhal Cimathy! ND oo
Project No: Chlorothalonil ND 000
CIPG ND oo
PO Mot cas-Chiardane D oow
cis-Nonachior ND fo
Client Sample [D: GSGO714587 cis-Permaifiin ND 0010
e b Ciomazone ND DO
Cranazing HD ooto
Cypermeihiin ND o010
Cyproconazois ND o010
3 Diaftamathrn ND o
EMA Sumpls Noc 14110921-03 delia-BHT ND 0010
Dealate-1
v e 152 -~ 2 =
3. 4-Dechigroanaine ND o.oi0
Sample Matrix: Stevia Powder Dichicbeni NO 2010
Dichiclusned L] oo
DecHiorEm NG a.onn
Dieidrn ND - 1a20
Ditenoconasoie 1, 2 ND ooie
Analyiical Method: FDA IMP-OCY Dimethactvior ND D0
Dimethmorph 1, 2 ND LTali]
Extraction Method: FDA 302 Dirvanies ND o0
Dursian ND ooi0
Dt Extructed: Y1A4/2014 Endosatan Suflate ND 0O
Endosullan-i HD oo
Date Completed: 11/8/2014 Erdosullandl ND P
Endrin WD oot
Epaniconazni ND oo
Elaconazie-1 ND oot
Etaconazoie -1 ND oong
Ethaturalin WD 0.010
Etriddazole ND oo
Fenarimal ND oo
Comments: Fenbusanazoia ND o0in
Farhamarmd ND ooia
Farvarerae-T ND oo
Fermaer a1 ND o.ono
Fiprond D oo
Flhachioealin ND [ Tayh ]
Flutythrnse MO 00w
Flathoasni HD oo
Fluguinconazole MO [ Tujii]
Flutotand ND Do
Fluvasnate HD pow
Folpst WO oo
gamma-BHGLindana HD powg
gamma-Chiondens NO 0o
Heptachior NO 0o
I;ID = Nana D-mﬁm e Hspgogmg;;nn (AL PA—— s s Heptashior Epowide HO 0.0
m viral
Mu;;'.:‘:srf:; m:l::nuga:?u Ba hoglm BECLACH of mn:rl'ml.:m bers Harsgyoraemans b R0
Exoass semple and extracts are siored lor s mnimum of 33 days bam the dite of analytcal
repon, Spacial storage amangemants possible,
Anguits ralate only b items 1esiad
Sampks are anatyzed as received.
::oanml: rnd b reproduced, sxoapt in full, wihau writen consent by Environmantal
Ta i H'myuow of our IS0 17025 aceraditahon go bo Atg-Memalen comAS 0 7025 pat
(b) (6)
oas: 1112714 A 1ty Do Petemen, Labaralony Diecior Page: 15 of 42
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Environmental Micro Analysis, Inc. 150 17025 accreditation Phone: (530) 666-6890 Fax: (530) 666-2987
460 M East Streat ELAP Certificate #2519 e-maill: emalab@emalab.com  website: www.emalab.com

Woodland, CA 95776

= BL
Analytical Report Anaie e e
Movember 12, 2014 Hexaconazole Lie] 0,010
Imazall NO 0.0
Iprogiane Lie] 0.0
Client: lambda-Cynaiathnn L] 0.07%
N M Linuren HD 0.010
PureCircle Snd. Bhd, Metalackion WD 0.040
PT 23410 Bandar Enek i D .60
Hegeri Sembilan , 71760 Mgnalingnon il 0,010
Fhone:  + 606-791-2222 Myclobutant ] 0.010
Fax:  + G06-791-3333 Motrotan WO 0,010
Email:  PureCircle Group Muasimol wD 0,013
o000 NO 0.019
0,z -Mathapehior WO 0.010
p.o"-DDE ND 0,010
Project No: p.o~D0T ND n.o1a
0 -MEthaEychice WD 0.0
PO MNo: Penconazoia ] [
3 Pentachiorearaling ND 0.01a
Client Sample ID: ﬁsﬁﬂﬁm? Pentachiorchenzens ND .o
Fentachiorobenzoniinia KO o.07a
30th Octtober 14 Fentachiorominaresoia WD 0.010
Pobychigrinatedaiphenyl - Cogeners ND 0.0%0
Frochioraz HO 0.0%0
. 14110321.03 Fracymidone ] o.ona
BN Sagle My Profuiralin MO 00w
Pronamide ND 0090
Date Received: 11/3/2014 Prapachior ND 0.070
. g Propand ND 0.0%a
Sample Matric:  Stevia Powder PropiconzoiaTii-1 NO 0.010
PropiconzolaTih-2 NO 0.070
Pyraciostrobin ND 0,070
Pyridaben ND 0.0t
Pyrilenoa-1 WO 0,09
Analytical Methad: FDA IMP-OC2 Pyrilenon-2 D B.am
Quinguyten KO 0010
Extraction Mathod: FDA 302 Gluimosing N 0.0
Simazina WD Do
Date Extracted: 11/42014 Tebuconezoie MO D0t
E. Tabufengyrad ND 0.070
Date Completed: 11/6/2014 Tecnezena WD 0.04a
Tefiuthein WD 0,013
Tartulhyiazne WD 0.070
Tatradifon ND 0,010
Tolyfuand D 0.01
rans-Chiardans WO 0.010
Erang-Manachlor WD 0.090
y trans-Permathen N 0.073
Comments; Triadimaton ) 0.010
Triatimanol L] 0.010
Trrakate L] 0.010
Triflakystrabin Lok 0,010
Trifiumizake W 0.01a
Taitkuraln NO 0,014
Triticanazole WD 0.018
Wingazoiin D 0.040
MD = Mane Dewectied at the Reponing Lt (AL}
Todaranca data taken from 40 CFA § 180 andior MRLdalabase com. Ensronmental Micro
Anahyaia, Inc. makes no caems as o the acouracy o toleranoe ni -5
Excrss samgla and earacts ame sinred for @ minmum of 30 days frarn the dane of analylical
cial SiOrags aTANFRMENts paSsIte,
RAesulla redaia anly i ilems estad.
Semples are analyzed a3 recoived .
Reportz shoukd not ba reproduced. axcapt n full, without written consent by Ervironmental
Micro An &, nc.
Tasaa m?:uou of euir IS0 17088 accreditalion go o hipdemaiab com1SO Y7028 pdf
pae: 14323 peviewed by _ Dan Petersan, Laboratory Direcior Page: 16 of 42
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Environmental Micro Analysis, inc. 150 17025 accreditation Phone: (530) 666-6890 Fax (530) 666-2987

460 N East Sureet ELAP Certificate #2819 e-mal: emalsb®ernaiab.com  website: www.emalab.com
Woodland, CA 95776
Ti
Analytical Report Anaige dmow him SR
Movember 12, 2014 Allgihrin N 2.010
Acatamipnd ND Qoo
algha-S pircxamine ND 0.0
G o usian . = e
i .|
z';"‘?m 9::'* Amitraz ND 0.010
Bandar AnienFiurscol Buty! E WD 0010
Negeri Sembilan , 71780 Artirysibin D 0.010
Phone:  + BOB-T91-2222 Bensianyl NO ooe
Fax -+ B06-T91-3333 Bendocart ND oo
Emsi:  PureCircie Group oeta-Speroapming WO 000
Siphenyl D L
Baeranok-1 L] oo
- Dasramoh-2 w0 oo
Project No: Sutenocart-1 MO oo
Bufenocarb-2 MO 0.010
PO No: Bupirmate MO 9010
Buproiazin MO 0.0
Chent Sample ID: mﬂlﬂ Butralin NO 2,018
30th October 14 Butylara MO 0.010
3-0H Cargofuran NO .0
Gartanyt MO oo
Carboluran NO .01
EMA Sample No:  14110321-03 Catitheudfyin )
Garboxin i a.o10
CysiaaeFo e .00
Date Received: 11/3/2014 T N A
Cymiarale NO o010
Sample Matrix: Stevia Powder Cypradinil NO 0016
L NO om0
Desmetty| Dughina md NO o010
Deameinm L] 4.0
Desshofenocann L oo
Anstyticsl Method: FDA IMP-NSO-1 Drdgroconarnie WO [-1:31]
Degoacarn ND o1
Exiraction Method: FDA 302 P—— o e
Doreraamag ND oong
Date Extracted: 11/4%2014 o Pt ¥ s i
Date Completed: 11/8/201 EPTC/Epam L omo
! 4 Effnofarcat D [-2-40-]
Efwiae NO (1.3
Evnolumesase KD ooe
Emnourggquin KD 0010
Echengrax KD aoin
Famasadons ND oot
Fenazaguin KD o010
5 Fanturam ND o010
Comments: Fisnobiacart Nk oo
Fanoxycart [115] o000
Fenpeapathnn ND ooto
Fenprapimargh NE 0010
Flusidarales NE 0010
Fubedhazole ND ouoio
Fusalaiyl ND LTl
Hemazinone ND (T3] ]
isscarbarmd ND buoio
ND = None Detectad at e Raporng L (RL)
Toierance data faksgn from 40 CFR § 180 and/or MPLOMEaE 0OM Environmental Micro
-Inlin\l. Inc. makes no claims as o fhe accwracy of isisrance FUmBEs.
Encoss sampls and salTacts 3 s::nnr-wd!ﬂnmwmmmurmw
arr
et bate coly o fors osied. s
Snrmples are anafyzed as racaiv
nmmm b wm axcapt i full, wahout wrilen songant by Ervwirenmantal
icra
Ta sea the saope of sur 150 17025 aceraditation ga ta hifp:Memalab.cam 801 T026 pdf
Dae: 11112114 Revewed by ___ Don Pateeson. Laborsiory Dirocior Page: 17 of 42
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Environmental Micro Analysis, Inc. 150 17025 accreditation P‘I‘nﬂa (530) 666-6

890 Fax: (530) 666-2967
lab.com bsi

460 N East Strest ELAP Certificate #2819 e-mail: ar
Woodland, CA 95776

Analytical Report o

Isoprocans
isapropalin
isoprothkrans
Lanack

MBETZ

Mepronil
Mgtataxyl
Mataidehyde
Adethiuroocan
Maethaocarts
Mathoprotnme
Matodacart
Meatriouzn
Maxacaitalts
MIGHK-Z64
Malnate
Maphihalene Acetarrsde
Mapreardlid
Mapropamide
Migrain

Merthal |saprapy!
Marea
Qcthdirang
o-Pharyishencl
Pabulats
Pendmesnalin
Phenmedipham
Fipamoayl Suicaida
Pirrnacard
Promecari
Promitan
Promeinm
Propargita
Frogham
Propoeur
Pyracarmolid
Pyramnrin- 1
Pyremrin-2
Pyrimatharil
Pyriprouitan
Razmeshrin
Sechumelon
Sathaxydm
Simetryn
Teoutam
Teoufiuron
Terbumetaon
Terbatryn
Tatraconazoia
Tetramethirin-1
Tetramathrin-2
Thiabendazole
THPE
Tralkosydim
Trispelazola
2,3.5-Trmethagarh
3.4.5-Tnmethacart
Wemnolale

Movember 12, 2014

Client:  leda Muslan

PureCircle Snd. Bhd.
PT 23418 Bandar Enak
Megerl Sembilan , 71760
+ BOE-791-2222

+ 606-791-3333
PureCircle Group

Fax;
Ermail:

Project No:
PO No:
Client Sample ID: GSGO714587
NESF-02
30th Octaber 14

EMA Sample No:  14110321-03

Date Received: 11/3/2014

Sample Matri: Stevia Powder

Analytical Method: FOA IMP-NSO-2

Extraction Method: FDA 302

Date Extracted:
Date Completed:

11452014

11/6/2014

HO = None Deteciad at the H-Pndln% Limit {AL}

Talerance data taken from 40 CFR § 180 and’or MRLdaabase.com. Environmenal Miara
Analysis, Ino, makes no glaims as i the accuracy of Wlerance numbars.

Excess sampla and extracts are stored for a minimum of 30 days rem the date of analyncal
repofl. Soecial SIdage arangements pessibia,

Results ralata andy o itams tastad.

Samples &ne analyzed a5 receved. ’ . .

Reapeets shauld not be reproducad, except in ful, wilhaut written consant by Environmenial
Mioro Analysis, Inc.

To ces the scape of our 150 17028 accrediatian go 10 hpefemetab comAS0 1028 pdf

(b) (6)

Date 1141214 Ravewad by: Dpn Paierson, Laborasory Direclor

PureCircle Limited
Glucosylated Steviol Glycosides

Tolerance
Amount  EEm [
] G010
ND oo
ND a0
ND [uted ]
ND .00
ND o0k
ND 0010
ND 0010
WD 0.010
HD 0.8
ND 0.010
ND 0.010
N Q.00
ND 0010
WD oo
WO 0o
HD 0.0
N 0.0
HD [Ha 31}
ND 0.010
ND oo
ND 000
HD 0.010
ND 0.018
NO 0.0
WO a.0M0
Mo oo
ND 0.018
ND 0oe
ND asp
ND ]
HD 0.010
HD Q.010
ND 0010
ND 0.010
N G010
WD a.010
ND G010
Liy 200
HD .o
DY G010
ND GO0
ND Ll
N o0
WD 0010
ND o010
L] o0
D @010
KD o0
D 0010
HD Qoo
HD oo
HD 0.010
L [¢] o
KD LR bl ]
HD ot
ND mo
ND 0010
Page: 18 of 42
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Emvironmental Micro Amalysis, inc. 150 17025 sccreditation Phore: (530) 666-6890 Fax: (530) 666-2987
460 N East Stset ELAP Certibcate #2819 e-mai: gmalab@emalab.cam  website: www.emalab com
Woodland, CA 35778
Analytical Report Anatgte o fin RS
Novembaer 12, 2014 Acapnaly LT LAY
Aznphosemathyd Lt o810
‘ata-Chioremenphos L1t ;e
ch: e s . £ -
PureCircie Snd. Bhd. Chiorpyrios O e
PT 23413 Bandar Enek Chicmyrios DA NO oo
MNegeri Sembilan , T1760 Cnlpepyritos-metyl HO oo
Phone:  + 606-791-2222 Chiomhiophos: L] noMg
Faoc  + 806-791-3333 Courmaphaos L noe
Ermail:  PureCirde Group Cyanolenphos N8O oote
Cymoshos. MD 0mg
DEF MD oot
i Dgmeinn S Sullona ND 0.010
Frrfact Mo hazran T
Dachionyos ND Q.00
PO MNo: Dicrotonhos N0 0010
Demenhoane ND 0019
Client Sampie ID: m“ﬂ Digacthion NO 0070
F0th October 14 Drsaultoton ND 0.0%0
Edienphos MO 0.070
EPN ND Qoo
Ethion MO 0,01
Sample Mo:  14110321-03 Sthopron KD g
EMA ha 2-Emhylhaxyidiphany| phos MO 0.0%0
Faramiphoo g Do
Date Received: 11/3/2014 Fenamiphos Sulling NO 0.0
y . Fanrothion ND 0070
Sample Matrix: Stevia Powder Ferithian HO 0.0%0
Fonophos ND oot
Hemenophos D oo
izoipnphos MND 0.0
Legtophas ND oW
Analytical Method: FDA IMP-PHOS-1 iz, N0 0010
. FDA M2 Idaiathion O4 NO o0
Date Extracted: 1142014
Date Completed: 1182014
Lommants:
MO = Mone Dedected at the: Aaponing Limd (AL}
Tedarance daia issen from $0CFR § 160 andior MRALdaabese com.  Envirenmental Mero
Anaiyuin, NG MEKES MO CIBIMS BE 10 M8 BOCWECY of IDE TN uMBbers.
Excess samgle and extracis are stofsd lof & menimium of 30 days from mhe date af analybcal
rapo, storage possibles
Flenuis retaie anly i sems fesiad.
Samples are analyzed as raceived
:‘rnﬂrgﬂ;nﬁwld nol ba rwmdllﬂbd- excepl n full, wilhaul wiiltén consant by Ervecnmandal
Ta saa the scopa af aur 150 17025 acereditation ga to hitp:fanalab eom/IB0 17028 pdl
Dai: 11712714 R 3 by Don Peterson, Labomiony Diracinr Page: 19 of 42
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Environmental Micro Analysis, Inc. 150 17025 accreditation

460 N East Streat
Woodland, CA 95776

ELAF Certificate #2819

Analytical Report

MNovember 12, 2014

leda Musian

PureCircle Snd. Bhd.
PT 22419 Bandar Enak
Negerl Sembilan | 71760

+ G06-791-2222

Fax:  + BDE&-791-3333
Emall:  PureCircle Group

Praject Mo:
PO Ma:
Chient Sample ID:

EMA Sample No:

Date Received:

Sample Matrix:

Analytical Method:

Extraction Method:
Date Extracted:
Date Completed:

GHRGOT14587
NSF-02
30th Oclober 14

147110321-03
11732014

Stevia Powder

FOA IMP-PHOS-2
FDA 302
1142014

11762014

MO = None Dietected at the Aeporting Limit (AL)

Tolerance dath tEken from 40 GFR § 180 andior Mﬂmmmasam Enwnnrnumal Mcra

Anatysis, Ino. makes no slaims as 10 the accuracy ol Klersnce number.

Ewass samipde and axtracts are ssared for a minemum of 30 days drom 1m date of anatytical

Bp0on. Sgecial S10Tage arrangemenis possibe.

ﬂasuhs relate only o items tesied.
Samples are analyzed as recewed.

Fspoets amuﬂmrm:nﬂmu:sa aurept in full, without written consent by Enviranmental

Micro Analysis. Ine.

Tao e84 the scopa of aur 150 17028 accrediation go to itptemalabocom 5017025, pdf

Dass: 11772414

PureCircle Limited

(b) (6)

Favigwad by |

Glucosylated Steviol Glycosides

Phone: (530) 666-6830 Fax: (530) 666-2387

e-mait e malab.com brsite: www.emalab.com
T n
Anaigte Avewt o CEET
Mercarbam WD 0.0
Mamnamidophos ND 0010
Metnidaiheon N 0.1
Methy| Parathicn ND 0.010
Methyl Parathicn OA ND 0.099
Mavinghos ND 0.0
Monacrotghas ND 0.010
Cmpthaate MO 0.0
Parathin MO 0.090
Parathion 04 ] 0.0
Phorase 18] 0.0
Phorate Sutlons MO 0.010
Fhorate Sulioxide ND 0,010
Phogakana ND Do
Phosmat N 0040
Pirmiphos-mettyl (i1} 0.010
Profanophos nND 0010
Prothiophog MR Do
Pyrazophos ND 0.0
Pyrdaphanthian e a010
Quinalphos MO o010
Suliotep D o010
Sufprofos N o010
Tarbulos NE o.ome
Tatrachiorinphos 1¥] 0010
Talklphos Methy MR Loin
Trizaphos NG LrErpie]
Trichioron ND «.mo
Tris (Chioropropyl) Phosghate-1 ND o010
Tris {Chigrapropyl) Phosghate-2 N o010
Tris 2-Butexyethyl Phasphale ND 0010

__ Don Patersan, Labarasory Dwscior

Page: 20 of 42
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Emvironmental Micro Analysis, Inc. 50 17025 accreditation

Phone: (530) 666-6850 Fax: (530) 666-2587

460 M East Strest ELAP Certifhcate #2319 e-mailz am com waw.amalab.com
Woodland, CA 95776
B Tolarance
Analytical Report snaive fmou Bim g
Movember 12, 2014 Fartam ND 0.030
Rtanab {Dithane M-22) ND 0,030
Mancozah K [oexe)
Client:  Jeda Musian ::Ltfr"" x g—xg
PureCircle Snd. Bhd. s &y iooh
PT 23419 Bandar Enek Zineb NO a.0an
Negeri Sembilan | 71760 Ziram O 0.0a0
Phore:  + 606-791-2222
Fac  + 606-791-3333
Emai:  PureCirche Group
Project Mo:
PO No:
Client Sample ID:  GSGOT 14587
NSF-02
30th October 14
EMA Sampbe Mo:  14110321-03
Date Received: 11732014
Sample Matrix: Stovia Powder
Analytical Methad: EBDC Screen
Extraction Method: CDFA
Date Extracted: 11/4/2014
Date Completed: 11/4/2014
Comments:
MWD = Mone Detected at the Reporting Limit (AL)
Tolaranca data taxen fram 40 CFR § 180 andfor MALdatabase com. Environmental Micre
Anatysis, Inc. makes no cialms as 10 tha accuracy of flerance numbers.
Excess sample and exiracis ara siored for 8 minemum of 30 days from the data of anahytcal
reger, Special SMOPEGEe STEIGEIMERE D0SSIIe
Resulls rdlate only jo items tesied
Samples are Bnalyzed as reseivad,
Fspors should pOT be reproEUced, BNCEDT in 1ul, withaut writhan consant by Envirenmansal
Micro Analysis, inc.
To sae the seope of cur 150 17025 accrediabon ¢ o hitp: femalab.com®S01 7025 pdl
pam; 11712714 _ Fleviawed by: ___ Don Palenon, Laborstory Director Page: 21 of 42

PureCircle Limited
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D-2 Pesticide Analysis Report for Lot GSG0914578

Emvironmental Micro Analysis, In¢. 150 17025 accraditation Phone: (530) 666-6890 Fmoc (530) 666-2987
460 M East Straet ELAP Cartificats #2819 e-mak amalahSsmalsb.com  websita: www.amalsh.com
Woodiand, CA 95776
L erance
Analytical Report rewed Analvie smouns fon LRSS
March 12, 2018 Aaorinathrin D 6,010
Aldrin D 6,010
Alpha=BHC HD 0.010
Cllent: |eda g M e
“m:::l':"&m Benfiuralin M 0010
' beta Chiordane HD G010
PT 23419 Bandar Enak Bfentirin D 0010
Negeri Sembilan , 71760 Boscalid ND 0010
Phone:  + 606-T91-2222 Bromoprogylate ND 0,010
Foz 4+ 606-791-3333 Cuplan HD oo
Emal; PumCircle Group Chiorodimatonm ND 0,000
Chlorobanzilate HD 0000
Chlsronab ND 0.010
Ghigrthal Dimethyl D o010
Project No; Chiorothalon D 0010
clPc D 0.010
PO No: cissChiordane ND 0.010
cis-Honachior D 0,00
Clant Sample ID: m‘ﬂ" cis-Parmethein MD G010
Clemazone WD 0,010
2dth February 2015
- Cyanazing ND G010
Cypearmathrin WD 0,010
Cyprocanazale D 0.010
EMA Sample 15022516-04 Dhasrathrin D o.010
No: defba-BHE D o.010
D lata-1 D 0,010
Date Rocelved: 2/25/2015 Dinlate-2 ND 010
3, 4-Dichlcroanaling WD 0010
Sampls Matric  Stevia Powder Dichlobenil ND 0.010
Dichlofiusnid D .00
Dichloran D 0.010
Diierin D 0.010
Difenacanazale 1, 2 D 0,010
Analytical Method: FDA [MP-OC1 Dimethachior ND 0010
Dimethmarph 1, 2 D 6,010
Extraction Method: FDA 302 Dindtrarnine D 6,010
30 Dwrsban HD 0,00
Dats Extracted: L Endesultan Sultata D .00
Enclessiltar-| D 0.010
Date Completed: 3/a/2015 Endesultan-I ND 0.010
Endrin D 0,010
Epanlcanazale WD 0,010
Etnconazola-1 WD 0,00
Etaconazola-g HD G0
Ethaturalin D 0.010
Etrifidazals ND 0.010
Fanarimal D 0.010
Comments; Fenbiuconazole ND 0.010
Fanhearmid D 0.010
Fanwalarates! D 0,010
Furnvalw abu=2 D o010
Fipranil L] 0,00
Fluchlaralin D 0,000
Flucythrinate ND 0.010
Fludicxanil D 0.010
Fluguinssnazela ND 0.010
Fluclanil D 0.010
Fluvalinate ND 0,010
Falpat D .00
pamma=BHC/Lindana D [l
pammarChiordane D G0N0
Haptachlor D o.010
NI = Mane Deteciad =i the Reparil I.IMMHLI Heptaenlor Epoxids ND 0.010
Tolkerance data laken from 40 CFR § 180 andior MAL £om, Snvirsnmental Micro
Analysls, Inc, makes ne claims as to the mmwdwlwuummhu Hexachiorotienzens Lt o010
Excess umpiemmm are siored far & minimum of 30 days from the date of analylical
repori, Special arrangemanis possible,
dels nlm unl;tu luln-d
miuld :: bumpmdmu:! axoept in full, without written consent by Environmantal
o
To ase the scops of our 130 17026 i b it lab camil S0 TO26 pdl
(b) (6)
Dwe; 03712115 Raviewsd by: __Don Paterson, Laboratary Direclor Page: 22 of 35
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Environmental Micro Analysis, Inc. B0 17025 accreditation Phone: (530) 666-6890 Fmc (530) 666-2967
460 N East Street ELAP Cortihcate #2819 e-malk smalabBemalsh.com  wabsite: www.amalsh.com
Woodiand, CA 95776
& AL
Analytical Report rsued remn fmes B RS
March 12, 2018 Hexmoonazole ND 0,010
Imazalil HD G0
|prodicna ND 0,010
Cllent: leda Musian e Gt b
::;:::::h nd, E::* Mt lachion ND 0.010
Bandar Mirex ND .00
Negerl Sembilan, 71760 [rR—— ND 0010
Phone:  + 606-791-2222 Myclabaitanil ND 0,010
Foc  +606-791-3333 Natroden ND o010
Emal; PureClrcle Group Nuarimol MO 0010
00T L] (X0
P Mathexyehlor ND 0010
p.p-DDE MND [XGh
Project No: B E-DDT ND 0.010
e =Mathoxychion ND 0.010
PO No: Penconazole ND .00
Partachlorcanaline D 0,00
Clent Sample D: ‘E"m! FIHB" Pantachlormbenzens ND 0,010
24th Pantachlormbanzonirile HND [0y ]
Febrmry 3095 Pantachlorihiaanisole ND 0.010
Poly iphenyl - Cog ND 0.010
Prachloraz ND 0.010
EMA Sample 15022516-04 Pracyrhicons ND 0.010
He: Prafuralin ND 0,010
Pranamide MND 0010
Dats Recelved: 272572015 Propachlor HD a.010
Fropanil ND 0.010
Sample Matrix: Stevia Powder PropiconlealarTilta ND 0.010
PrapiconizolaMit-2 ND 0.010
Pyraclostrobin ND 0.010
Pyricabean ND 0.010
Pyrifanoxs] ND 0,010
Analytical Method: FDA [MP-OC2 [ — ND 0,010
Quinoxyfen ND 0.010
Extraction Method: FDA 302 Guintozens ND 8010
. Simazing WD 0010
Date Extracted: 3732015 TR o i
Tebulenpyrad ND 0.010
Date Completed: 32015 S orithis e et b
Tefluhein ND 0,010
Terbuthylazine L] 6,010
Tatradifon ND 0.010
Tohfluanid ND 0010
trans=Chlordana ND D0
trans=Manachior ND (XG0
Irans-Pammathrin ND 0.010
Comments; Trsdimaion MO 0.010
Triadimanal ND 0.010
Triallate ND 0,010
Trifleonystrobin D 0,00
Triflumizale D 0010
Trifluralin L] [T
Triticonazale HD 0
inclozo bn ND 0.010
ND = None Detected at Limilt (AL}
Tnmmdﬂntﬁmﬁum 40 § 180 andior MALdalabase.com, Ervirenmental Micro
Analysis, Inc, makes no claims as o the accuracy of tolerance numbsers,
Excess SAMpl8 And Xxiracts are slored for & minmum of 30 days Trom the dats of anslytical
repor, a
ks ey e
wmcmm rupmdunsd mcoept in full, withaut written consent by Envircnmantal
1]
To mhm of our IS0 17026 accreditation go to hitpiemalab.coml 3017025 pdl
(b) (6)
Dute;_03/12/15 Raviowad by: __Don Patersan, Laboratary Director Page: 23 of 35
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Environmental Micro Analysls, Inc. 150 17025 accreditation Phone: (530) §66-6850 Fumc (530) 656-2987
460 N Esst Strest ELAP Certihcats #2519 e-malk smalab@emalab.com
Woodiand, CA 95776

Analytical Report e premn fmoun fEn RS

0,014
LL ]
ooe
(Aol
oo
Lt ]
0.0
0.0
Ll
LE ]

March 12, 2018 Alathrin

Client: |eda Mus|an Amatryn

PureCircle Snd, Bhd,

PT 23419 Bandar Enek 3
. Mhnl'Flm:nl Butyl E

+606-791-2222 Benalaxy|

+606-791-3333 Bandiocart

Emal: PursCircle Group beta-Gpiroxaming

il

Project No: Bulanocarb-1
PO Ny Bupifinats

Clent Sample ID: GSGO914578 Bulralin
NSF-02 Butylate
24th February 2016

EMA Sample No: 15022516-04 ol
Date Recelved: 2725/2015 Cyeluron
Sample Matrtc  Stevia Powder Cyprodini

Analytical Method: FDA [MP-NSO-1 Difnocanazole
Extraction Method: FDA 302 Diphsnamid
Date Extracted: 32015 Pk ookl

EPTC/Eptmm
Date Completed: 4208 ot

£
:
BESE5CEE 5800 CEE0 b 0 0 CEE 085 CEEE 000600 C85506CBC055888868
2
3

ND = Mone Dalacied al the Hﬂln{”mﬂiﬁﬂ

Analysis, Inc, makes no claims as to the accuracy of tolerance numbers,

Excess gampla xiracts ane sioted Tor & minimum of 30 daye from the date of analylical
repor, - m =,
Rasults rmlata only 1o tasind,

Samples are am recahed,

Reports should nol be reproduced, axoapt in |, withaut written consenl by Envircnmantal
Wicre Analysis, Inc,

To ese the scops of our |30 17026 accreditation go to hitp:iamalab.comd 501 7025 pdl

(b) (6)

Date: 0312N15 F o by _ Dan Paeterson, Laboratory Direoior Page: 24 of 35
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Emvdronmental Micro Analysls, Inc. 50 17025 accreditation Phone! (530) 666-6890  Fmc (530) 666-2087

460 N East Street ELAP Cortiheats #2819 e-malk amalsb@emalsh.com  webalte: www.amalsh.com
Woodland, CA 95776
Al
Analytical Report nesed Analvie Ameun fn RS
March 12, 20018 |saprocarb ND .00
|sopropalin ND 0,00
|soprothiclana ND 000
3 Lenael| D .00
Client:  |eda Mus|an MBTZ Pt St
PureCircie Snd, Bhd Mepronil MND 0.010
PT 23419 Bandar Enek Metakuyl ND 0.010
Negeri Sembilan, 71760 Melakishyda ND o010
Phone: 4+ G06-791-2222 Methfuraxan ND g0
Famx: +606-791-3338 Mathiacart KD oo
Emal; PureCircle Group Mathoprotnme HD o.00
Matelacars D amo
Matribuzin [+ .00
Maxacarbate MO 0.0
Project No: MOGK-264 MD 0010
Moknals Mo 0010
PO No: Maghihalane Acatamica MD o.mo
Mapronalid HD oo
Clent Sample ID: GSG0914578 Napropamids ND o010
A Cobrusry 2015 Nitralin MO 0010
Nitrothal lscpropy MD 000
Norea D 0O
Ocihlinons MD .0
EMA Sample 15022516-04 o-Phenylphenal MD o0
Na: Pobulate D a0
Pandimathaln ND 0,00
Date Recelved: 2:25/2015 Phanmadipham T
Pipamony| Butoxica O 0.0
Sampls Matrix: Stevia Powder Piimacard ND 0010
Promecart ND 0.0
Pamelon MD 0.010
Prameiryn D o0.010
Praparghe M 0.0
Analytical Method: FDA IMP-NSO-2 Prapham ND 0,010
Propomur L&l 0.0
Extraction Method: FDA 302 Pyracarbalid ND 4010
. Pyrathrin-1 e} LY
Date Extracted: 32015 Fyretirin-2 O P,
Pyrimathanil D 000
Date Completed: 24/2015 Pyriprsien phesg e
Fesmuathin D om0
Secbumeton D .m0
Sethanydim [ om0
Simatnym D om0
Tebautam MO 0.0
Tabauiniuran MO QMO
Tarbumedon ND 0.0
m TarsulFyF MDD 0010
Talrasonuzels Mo 0010
Tetramethrine Mo om0
Tatramathrin-2 ND [k
Thiabendazols L] o
THE| ] oMo
Tralumepdim D 0.0
Tricyelazols ND 0o
2,3 5-Trimathacarb D 0010
2,4 B-Trimathacarb D a0
Vamalate ND o.00
NI = Mone Detected gt the R rmqll.mmﬁu
Talerance dota taken from 40 MPRLdaiabase.com. Environmental Micro
Analysis, Ino, nulnumchmuwmc y of tolerance
Excess sample and suiracts are slored for & minimurm of 30 days frem the date of analytical
Spasciial possible,
mﬂmw rolata only 1o mumd
shauld nol be repradusoed, tin Bull, withaut written consent by Envii rtal
Hiaro Analyae, me. - e gy
Ta ass the scope ol aur |30 17025 ge ba hitg: lab caml 501 7025 pdl
(b) (6)
Date; 9312115 wwed by: ___Dan Paterson, Laboratary Diresior Page: 25 of 35
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Environmental Micro Analysis, Inc. 150 17025 accreditation Phone: (530) 666-5090 Fac (530) 656-2967

460 N East Strest ELAP Carttheste #2819 e-malk smalsh@smakb.com  wabalts: www.smalsh.com
Woodiand, CA 95776
. [
Analytical Report msued nvie amoun Em LS
March 12, 2018 Acephate HD .00
Azinphossmathyl D [0 ]
bata~Chiorfanvinphos MO .00
Cllent: leda Musian Flupnivs: o
Carbplanathien HD 0.010
PureGirsle Snd, Bhd, Chiorpyrilca ] S0
PT 23419 Bandar Enek Chiorpyriios OA MD 0010
Negeri Sembilan , 71760 Chiorpyriioa-mathyl D 0,010
Phone:  + GDE-791-2222 Chiarthicphos ND 0010
Foz  +606-791-3338 Coumaphay Ld 0.010
Emal: PureCircle Group Cyanotenphos MO 0010
Cyanaphos ND 0.010
DEF [ ] [ 140
Demston 5 Sultone ND [ 10
Project No: Diazinon MO 0010
Dichlarvos ND 0.010
PO No: Dileredephos MD oo
Dimethaats MO o0
Clent Sample D: GSGO914578 Dicosathion ND 0010
St Fabruary 2015 Disulfoton W v010
Edifenphes ND 0.0
EPN HD 0010
Ethion D 0010
50225 Ethaprap MD o.010
EMA Sumple No: 1 1604 2-Ethwylhexyiiphany| phos, MND 0,00
Fanamiphos ND 0,010
Date Recelved: 2252015 Fenamiphios Sullons N sot0
Fanarathicn HD 0010
Sample Matrix  Stevia Powder Fanthion MD 0.010
Fanophas ND [T 0]
Haplenophos D .01
Isabarphos MD 0.010
Leplophas ND o010
Analytical Method: FDA IMP-PHOS-1 Malathion D o010
i . FDA302 Malathion 8 HD .o
Date Extracted: /32015
Date Completed: w2018
Commeants;
ND = Mone Detected &t the R ngiumrunq-
Tolerance duein taken from 40 ﬁﬂ B0 andior MALdaiabase com, Environmental Micro
, Ino. makes nnelumuwm'w of tolerance numbars,
Excess sample and exiracts nalﬂ:d Tor a minnam of 30 days Irom the date of analylical
Spn.ll ari Pﬁml
mnmu rslm anly 1o mllﬂl-d
as
m:‘q‘dm be repradusced, exoept in full, withau writtsn consent by Envirenmantal
™
To nr:e!.rwar.opa of our 180 17025 accreditation go ko hitpufemalab.com| S0 7026 pdl
(b) (6)
Date: 9341215 Paviswed by: ___ __ Dan Petarson, Laboratory Dirsslor Page: 26 of 35
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Environmental Micro Analysis, inc. B0 17025 accreditation Phone: (530) 666-6890 Fuoc (530) 666-2987

460 N East. Strest ELAP Certificats #2519 e-makk smalab@emalab.com  websita: www.amalsh.com
Woodiand, CA 35776
Analytical Report resed Boaivie amewn EEn RS
March 12, 2018 Marcarbam WD G010
Mathamidophos HD 6,010
Meithidathion ND 0010
Client:  leda Muz|an Mathyl Parathion ND 0.0
Mathyl Parsthion OA D 000
:T":‘:L: :."E::.“ Meninghos ND 0010
H 1 Sembi Monacrotophos [ ] [0
lan,, 71760 Omethacle ND o.010
Phone:  + 606-791-2222 Parathian ND 2,010
Fo:  +606-791-3333 Parathion OA HD L0
Emal: PureCircle Group Fhorate ND o010
Fharate Sulfone HD 0.0
Fharate Sullexide ND 0010
Phasakne HD 0.010
Project No Fhioemet ND 0010
Pirimiphosemiadhyl D 0010
PO No: Pratenophos D 0.;mo
Clent Sample 5G9 Prathicphos ND 0,010
o ﬁsr—u‘uﬂ Pyrazophos WD 0010
Pyridaphenthion D 8010
S EsR ek Guinalphas D 0.010
Salfatep ND 0.010
Sailprofos D 0.010
Tarbufos D o000
EMA Sample No:  15022516-04 L s o 00
Date Recelvect 2725720 Tollophas Mathyl ND [0
1 Trizaphos HD a0
Trichlarfon D 0.0
Semple Matri:  Stevia Powder Tris {Choropropyl) Phosphate=1 MO 0010
Tris {Chloropropyl) Phosphase-2 D 0.010
Tris 2-Butayathyl Phosphats D 0010

Analytical Method: FDA [MP-PHOS-2
Extraction Method: FDA 302
Date Extracted: 372015
Date Completed: 142018

HND = None Delecied at the Hmﬂlutl_lmﬂﬁu

Tolerance data taken from 40 B0 and’or MALdaiasbase.com, Environmental Micro
Analysis, Inc, makes m“muwhm&wdwhmmmhl

Ehemumﬁa and exiracts mmadruramln‘nwmnﬂ'sedawrrmmam af analylical

Rasulis .umm“ad“.
E‘h wﬂludd‘nm bufopmdunn;! ewoept in full, withaut written consent by Envircnmantal
To BI:othoawpa ol aur |30 17025 e b hitp: lab.com S0 7025, pdl
Date;_03/12/15 Pviewsd by: (b) (6) D Patarsan, Laboratary Dirscior Page: 27 of 35
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Environmantal Micro Analysis, Inc. 150 17025 accreditation Phone: (530) 666-6890 Fuoc (530) 666-2987
460 N East Street ELAP Certihcate #2519 e-malk: emalsh®emalsh.com  webasite: www.smalah.com
Woodiand, CA 95776

AL
Analytical Report revsed Snalxie Ameunt  Eom
March 12, 2018 Ferbam ND 0,030
Manab (Dithane M-22) WD 0,080
Mancozeb ND 0,030
Cllent:  leda Musian ok o oo
:.-::.I::h Snd, E::.* Thiram ND 0.080
Bandar ek D 0,080
Negerl Sembilan | 71760 Ziram ND 0,080
Phone:  +606-791-2222
For  +606-791-3333
Emal: PureCircle Group
Project No:
PO No:

Clent Sample D  GSGO914578
NSF-02
2dth February 2015

EMA Sample No:  15022516-04
Date Recelved: 22572015
Sampls Matrbc  Stevia Powder

Extraction Method: CDFA
Date Extracted: 22672015
Date Completed: 2/28/2015

ND = None Detected &t the Repol Limit {AL}

Tolerance data laken from 40 CFA § 180 and/or MALdalabase.com, Environmental Micro
Analysis, Inc, makes no claims as to the accuracy of tolerance numbers,
Emmnmpiemnmm-umraramnmumﬁmmmmmaranum

rapor, nds possib|
Resulis relars umu i, ot
Sa.mplnc recaived,
Regorts should not be mpmdlmnd axoept in ull, withaut written comsent by Envircnmandal

Micro Analysis, Ine,
Ta mmoaeopa ol aur |20 17026 ge ba hip: lab,eami 501 7025, pdi
Date;_03/12/15 Ravowsdty: NS | b Paleredn, bty Birdbior Page: 28 of 35
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Appendix E Analytical Method for Analysis of Glucosyl Steviol
Glycosides

PureCircle Sdn Bhd (578203-%)

PT23419 Lengkuk Teknologi, techpark@enstek, \'—-'
71760 Bandar ENSTEK, Negeri Sembilan, Malaysia
E-mail: office@purecircle.com www.purecirde.com

Tel: +606-798 7300 Fax +606-798 3333 PureCIl'C|e

PCSE-LAB-079
Issue Date: 11.!’01.'::
Protocol for QC Analysis of
Glucosyl Steviol Glycosides
(Adsorption Chromatography)
Prepared by: _13/02/2014
Sharifah Hidayah Syed Nazri, QC Executive Date
Approved by: _13/02/2014
Alina Dmitrieva, QA&QC Manager Date
Page 1 0f 3
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PureCircle Sdn Bhd (s78203-K)
PT23419 Lengkuk Teknologi, techpark@enstek, ""—""
71760 Bandar ENSTEK, Negeri Sembilan, Malaysiz :
E-mail: office@purecircle.com www_purecircle com

Tel: +606-798 7300 Fax: +606-798 3333 PureCerIB

PCSB-LAB-079
Issue Date: 11/01/09
Revision: 03
1. Panciple
This assay i1s capable of deterrmning the concentration of fetal steviol glycosides (TSG) and

residual dextrins (RD) by using adsorption chromatography

2. Scope

This assay encompasses final products contaming mixtures of a-1,4-glicosyl steviol glycosides
(GSG) The assay is applicable for solid samples which have total steviol glyvcosides
concertrations in the range of 60-102% on dry basis.

3. Equipment and reagents
3.1. Analytical balance, Mettler Toledo XS205, or equivalent;
3.2, Vacuum Evaporating Device, Heidolph Laborota Rotavap 4001, or equivalent;
3.3, Vacuum oven, Memmert VO-400, or equivalent;
34 Class 4 volumetric flasks and pipettes;
3.5 Glass column (25mm ID) packed with 200ml. YWDO03F adsorbent (China);
3.6. Water, HPLC grade, JT Baker. or equivalent;
3.7. Ethanol, reagent grade, Systerm, or equivalent;

4. Safety notes

41 Always follow the Chemical Hygiene Plan and established safety procedures for handling
materials, cleaning up spills and disposing of wastes.

42 Read and observe all precautionary measures and hazards noted in the Matenial Safety Data
Sheets for all chemicals used in this procedure.

4.3, Steviol glycoside materials are typically powders that can become airborne if shaken
dropped or otherwise agitated. Once airborne they can be tasted and smelled by the analyst.
Utilize caution to prevent material from becoming airborne.

3. Procedure

5. Total content of stevial glycosides {TSG)

Page 2 of 3
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PureCircle Sdn Bhd (s7z803-K)
PT23419 Lengkuk Teknologi, techpark@enstek, S
71760 Bandar ENSTEK, Negeri Sembilan, Malaysia i
E-mail: office@purecircle.com www_purecircle.com

Tel: +606-798 7300 Fax +606—79E 3333 PureC"'CIe

PCSE-LAB-079
lssue Dat=: 1170109
Revision: 03

s Tast Solution Weigh accurately about 5 g of GSG. and dissolve it in 250 mL of water.
Load the solution into a glass column (25 mm ID) packed with 200 mL of Amberlite
XAD THP resin at a rate of less than 15 mL/min, then wash the resin with 1000 mL of
water. Elute adsorbed steviol glycosides with 1000 mL of 70% (vol)* ethanol at a rate of
15 mL/min or less. Evaporate the collected ethanol eluate and water 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 dexinins (RD) by formula.

TSG (%) = [Amount of dried Ethanol fraction (g) / Dry weight of initial sample ()] X 100%

ED (%) = [Amount of dried water fraction (g) / Dry weight of initial sample (g)] X 100%0
Dry weight of initial sample (g) = Wet weight of initial sample (g) X [100 — Moisture (%5)] X 107

*_for SW/GS5G use 70% ethanol solution: for NSF-03/NSF-04 use 100% ethanol solution

6. Resuli reporting
TSG and RD concentrations should be reported on a %owt dry basis. Report average of 3 sample
dugplicate results i a form PCSB-LAB-029.

7. Revision history
Rev 01 — changed from STV to PCSB letter head
Rev 02- added NSF-02
Rev 03 - (13/02/2014) — added NSF-03/NSF-04 solution

Page 3 of 3

PureCircle Limited p. 88 of 171
Glucosylated Steviol Glycosides



Appendix F  Shelf Life Stability Report

Reportd: ZMA SWO210149 | Issue date: 02/07/15 |
PureCircle Sdn Bhd i

[ Revision date: ——

| PureCircle : = Emaprg
Shelf Life Study of SW0210149 | Besision Na: 00
CONFIDENTIAL
Shelf Life Study of SW0210149
(b) (6)
Prepared by : 0o lis
LZunnisu™ Bt Md Ashraf Date
O Chemist
Approved by U ¥lik
Suzanne Wong Soo Sian Date

Quality Manager

PureCircle Limited
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R 1 Report#: ZMA SWO210149 Issue date: 02/07/15 |
" E:’ ke PureCircle Sdn Bhd [t ——
Shelf Life Study of SW0210149 Revision o: 00
CONFIDENTIAL
Objective

Objective of this study is to determine the shelf life of SW0210149 produced

by PureCircle.

1.0 Apparatus

1) Metiler Toledo™ AB 263-S analytical balance:
2) Mettler Toledo® HB 43-§ moisture analyzer:
3) Becton Dickinson™ sterile syringes: 5 mL:

4) Whatman"™ nylon syringe filters; 0.45um;

5) Heidolph" rotary evaporator;

6) Memmert™ oven:

7) Laboratory glassware,

2.0 Reagents and Chemicals

1) Sweta. SW0210149 (PurcCirle Sdn Bhd):

2) DIAION™ HP20 adsorbent resin (Mitsubishi Chemicals);
3) Ethyl alcohol 99.8% (Systerm™):

4) HPLC grade water (JT Baker").

3.0 Sample Storage
Samples labeled as SW0210149 were kept in sealed aluminum foil bags at
407C,
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N J Report#: ZMA SWO2Z10149 | Issue date: 02/07/15 ;
i PureCircle Sdn Bhd - -
Shelf Life Study of SW0210149 [ Revision No: 00
CONFIDENTIAL
4.0 Method

Sweta SW0210149 with concentration 3% was prepared by dissolving 5g of
Sweta in 100ml of water. The solution was passed through one column of HP20
adsorbent resins (100ml) to remove non-steviol glycosides compounds. Then. the
column was washed with 5 times the volumes of water. Steviol glycosides were eluted
from resins using 70% EtOH solution. The eluted product was evaporated and labeled
as EtOH fraction. The fraction was dried overnight at 105°C.

The dried product was weighed and the figure was recorded. The content of

total steviol glycosides (TSG) was caleulaied using formula;

TSG (%) = [Amount of dried Ethanol fraction (g) / Dry weight of initial sample (g)]
X 100%
Dry weight of initial sample (g) = Wet weight of initial sample (g) X [100 —
Moisture (%0)] X 10-2

PureCircle Limited p.910of 171
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Report#: ZMA SWO210149 Issue date: 02707/13
PureCircle Sdn Bhd B erhion dute-
Shelf Life Study of SW0210149 Revision No: 00
CONFIDENTIAL
5.0 Results
Time, 1 |
0 . 15 2 4.5 6 7.5 | 9 10 11 12 15 19 22 24 63
I T
m 83.42 8691 B4.22 | 85.65 8601 85.06 8513 8545 §745 8861 8850 8525 8531 8642 8571
100 e
a0 = =
i W — *
- » —_—
60
g s = ==
3 40
30 — - — |
o
10— |
0 = ="
0 10 20 30 40 50 60 70
, Time, Months
6.0 Conclusion
It can be concluded that there is no significance drop of TSG throughout 63
months of study. Therefore the TSG of SW0210149 can be considered as stable.
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Appendix G pH Stability Report

1. Preparation of 0.1 M solution :

Instruction steps of how to prepare of difference pH solution

A) 0.1M NaH2P0O4 solution: take 13.8 g of NaH2PO4 tablet dissolved in 1 liter of water.

B) 0.1 M Na2HPO4 solution: take 14.2 g of Na2HPO4 tablet dissolved in 1 liter of water.

C) 0.1 M H3PO4 solution: take 6.68 ml of H3PO4 dissolved in 1 liter of water.

* Above taken amount of 6.68 ml of H3PO4 is calculated based on a purity of 85 % H3PO4.

2. Preparation of differences pH solution of 0.1 M buffer:

Follow with below table proportion of each solution, mixing to become a 500 ml total volume of pH

solution.
0.1M NaH2PO4 | 0.1 M Na2HPO4 0.1 M H3PO4 0.1 M NaH2PO4
pH2 326 174
pH3 52.6 447.4
pH4 4.9 435.1
pH5 493.2 6.8
pHE 431.2 b8.8
pH7 167.3 332.7
pHE 21.8 478.2

*If after mixing still can achieve the target pH, can adjusted with Phosphoric acid or NaOH

3. Preparation of a solution resulted in with 5000 mg/L of 5G95 powder:

Testing 5G95 sample powder’s water content by KF caulometer. Then weighting around 2.5 gram of

5G95 sample powder and completely dissolved it in each differences pH solution above. After

dissolved, transfer each 500 ml of difference pH solution into vials and close with cap tightly. If the
pH stability experiment is assuming will be carrying out by 6 month, the number of vials should has

around to as below calculation:
12 times (every two weeks testing ) X 4 group of difference temp (5°C, 26°C, 37°C, 56°C) X 7 pH level
=336 vials needed

PureCircle Limited
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PureCircle Limited

(Group Director HSE & Compliance )

Glucosylated Steviol Glycosides

’ Report# Issue date: 01/09/15
pureéircle' PureCircle Sdn Bhd | NSF02_pH W34 e
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL
pH Stability of NSF 02
(b) (6)
Prepared I']_t iy a9 "I."E 5
— SAravanan Ramandach Date
(Manager, Pilot plant)
Approved by ! J
Alyssa Chen Wai Ling Date
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— Report# Issue date: 01/09/15
PureCirclé PureCircle Sdn Bhd | NSFOZ_pH W34 e
pH stability of NSF 02 Revision No: 00
CONFIDENTIAL
Ohjective

To determine pH stability of NSF 02 produced by PureCircle.

One sample representing commercial lot of NSF 02 labeled as “SW03510158".

Standards

1. Rebaudioside A standard (USP Rockwille, 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 monchydrate, NaH:P04- H20 Merck®, Germany
~(ortho-Phosphoric Acid 85%. H3POy. Systerm B, ChemPur)

Apparatus

1. Agilent 1100 HPLC system equipped with Quaternary pump (G 1311 A), auto
sampler (GI 3 1 3A). thermostatted column compartment (GI 3 1 6A) and MWD
detector (GI 365B). (Agilent Technologies, USA):

PureCircle Limited p.950f 171
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S Report# Issue date: 01/09/15
PUrebircl.é PureCircle Sdn Bhd | NSF02_pH W34 Revisum daie:
pH stability of NSF 02 Revision No: 00
CONFIDENTI4L
2. Agilent Zorbax NH:™ 5 ym , Analytical Column 4. 6x 250mm (PN 880953-

T08)
3. Analytical balance, X5205_ (Mettler Toledo, USA);
4. Karl Fischer coulometer, Mettler Toledo DL-39, (Mettler Toledo, USA):
3. Volumetric (class 4) and Laboratory glassware

Sample Solution

Sample sclution was prepared at approx 50000 mg/L in 500 mL of diluent 0.1M
phosphate and 0.1M phosphorous acid

Sample solution storacse

Each pH level was stored at 4 different temperatures conditions as 5°C, 25°C,
37°C and 56°C 1n amber glass bottles.

Analvsis

Analysis and calculations were performed as per SWETA gradient method
(APPENDIX B)

The assay results are summarized in Table 1-4.
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Report#

Issue date: 01/09/15

et PureCircle Sdn Bhd | NSF02 pH W34 R
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL
Table 1
NSF 02 assay at 5°C
Total Steviol Glycosides, mg/mL

pH20 | pH30 | pH40 | pH50 | pH60 | pH7.0 | pHS.0

=0 2549 25 49 2549 2549 2549 2549 2549

2 26.13 2572 24 80 26.52 25.21 25.65 2586

4 2749 27.10 27.01 26.88 2654 26.32 2591

6 2740 2783 2796 27.07 2817 28.07 2830

8 26.72 26.75 2719 26 44 27.15 26 88 26.60

10 2583 26.57 26.51 26.78 26.73 26.39 26.93

14 26.10 25.36 26.30 27.26 27.01 2584 2580

18 26.19 26.13 2773 26.49 2582 26.82 2724

20 24 11 25.84 2561 26.55 26.60 26.88 26.34

24 26.76 2591 2743 24 81 2532 24 98 2470

26 2536 2585 2572 24 91 2566 2597 2402

30 24 .31 2311 2492 24 83 2519 25.05 24 96

34 24 43 23.68 2425 23 88 2407 25.16 24.57

4
PureCircle Limited p. 97 of 171

Glucosylated Steviol Glycosides



e

PureCircle

PureCircle Sdn Bhd

Report#
NSF02_pH W34

Issue date: 01/09/15

Revision date:

pH stahility of NSF 02

Revision No: 00

NSF 02 assay at 25°C

CONFIDENTIAL
Tahle 2

Total Steviol Glycosides, mg/mL

pH20 | pH30 | pH4.0 | pH50 | pH6.0 | pH7.0 | pHS.0

=0 2549 25.49 2549 2549 2549 25.49 2549
2 23 48 2510 2537 25.56 2519 2471 2474
4 24 87 2547 2635 27.50 26.11 25.79 2637
6 26 .65 2634 2732 26.93 2762 2775 2829
8 2476 25.55 25.70 26.01 26.68 26.85 26.62
10 25.46 25.62 2588 26.32 26.20 26.28 26.03
14 2463 2277 2402 26.29 26.76 26.43 25.66
18 2418 23 83 2546 2717 26.19 2741 27.15
20 23 50 24 89 2517 2599 2616 2638 26 64
24 2323 2370 2394 24 58 23 89 2290 2323
26 2298 22 89 2383 25.25 2571 23.02 2432
30 2207 22 .43 24 55 2539 24 80 24 94 2391
34 2216 21 84 23.63 24.74 24 .55 24 88 2397
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P Report# Issue date: 01/09/15
. PureCircle Sdn Bhd | NSF02 pH W34 Rovin date:
pH stability of NSF 02 Revision No: 00
CONFIDENTIAL
Table 3
NSF 02 assay at 37°C
Total Steviol Glycosides, mg/mL
=0 pH20 | pH3.0 | pH4.0 | pH50 | pH6.0 | pH7.0 | pHS.0
0 2549 2549 2549 25.49 2549 25.49 2549
2 23.23 2423 2407 25.19 2477 25.63 2560
4 22 98 23.84 25.64 26.54 2621 2539 26.21
6 24 36 24 56 26.06 27.46 2783 27.78 2835
8 23 18 22 81 24 58 2562 26.55 26.62 26.70
10 2220 2349 2540 25 86 26.78 26.56 26.32
14 19.69 20.88 2234 26.05 25.63 2643 26.87
18 19 48 18.62 2143 24 81 26.71 27.82 2590
20 20 44 19 14 2114 2479 2553 2723 26.53
24 16.70 15.70 1844 21.19 2342 2541 2479
26 16.75 16.42 1796 22.54 26.09 23.44 22 82
30 1648 15.77 19 64 2257 2522 24 90 23 37
34 1278 1497 18.12 2123 2474 2491 2370
6
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Report#

Issue date: 01/09/15

R
- PureCircle Sdn Bhed | NSF02 pH W34 e e
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL
Tahle 4
NSF 02 assay at 56°C
Total Steviol Glycosides, mg/mL
=0 pH 2.0 pH 3.0 pH 4.0 pH 5.0 pH 6.0 pH 7.0 pH 8.0
0 2549 2549 2549 2549 2549 2549 2549
2 1744 18.26 20.05 2478 25.60 26.72 25.61
4 10.42 13.54 21.00 24 31 26.64 23.62 2570
6 7.18 11.61 1743 2542 2790 2795 24 81
8 440 9.87 16.07 21.60 2598 26.55 2594
10 328 12.69 17.71 21.28 26.64 26.21 24.37
14 1.65 10.87 18.66 20.90 27.59 2672 28.42
18 1.05 7.98 12.70 14 81 2638 2722 23.11
20 1.68 9.62 12.68 18.17 2801 2933 25.64
24 0.81 6.37 10.58 1438 2529 2349 20.88
26 1.62 4.00 10.50 12.47 24.57 2721 17.26
30 1.14 5.44 10.87 11.61 2437 2527 1886
34 1.19 3.54 8.60 843 24.65 2511 17.82
Reference

1. Standard Operating Procedure (SOP) for “Determination of Steviol Glycosides by
HPLC assay” PCSB-LAB-106, Rev 04

PureCircle Limited

Glucosylated Steviol Glycosides

p. 100 of 171



Report#

Issue date: 01/09/15

o PureCircle Sdn Bhd | NSF02 pH W34 e i
pH stability of NSF 02 Revision No: 00
CONFIDENTIAL
APPENDIX A
Sample chromatograms
8
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] PureCircle Sdn Bhd
PureCircle

Issue date: 01/09/15
Revision date:

Report#
NSF02_pH W34

pH stahility of NSF 02

Revision No: 00

Data File C1

VOHEM3ZV1ATATANPHO 112104685

Sample Hame: G5G pHZ,

CONFIDENTIAL

P

H

e

Arg. Operatoy Seqg. Line : 13
ficg. Instrument : Logation ¢ wial 12
Injection Date Ing 1
Inj Volume 10.008 pl

Aoy . Method C:\CHEMIIY 1 \METHODS \GHADSW . M
Last changed 12/1/2010 E:0T:04 FM
Aralysis Method : C)\CHEM2I241%METHODS\GRADSWL .M
Last changed : 137672010 11:21:48 AM

(modified after lcading)
Method Infa ¢ Btevia
Eample Infa i 333 (SWOB1016R), pH2, 50, week 2, 47019.3203mg/L

WANTH A Waasenge =210 nm [PHI 1T, T ot A
g o b =
100 P i 3
) £ i
148 a . 5 ! F
b B S S i
'l B E g‘i’“?&:‘ ﬂ
- [ - i & By 5 3
100 + i 5 -a‘;% X 3
1 o bt 2 poa T B o 2 5
B E | o Wuvg 3 b EE <
| i B 2
" o ] s A LR
| i il h = =
3 b |l 59"& | vid %ﬂﬁgﬁ
204 &\.ﬁ \ ¥ e +
a4 L
a 1 20 0 P 0 @ 0 i

Sorted By Signal
Calib. Datn Modified 1Z/6/2010 211:21:52 AM
Multiplier: t
DiYuEicn: :
Dae Multiplier & Pilution Factor wiltc
Elgnal 1: VWDl A, Wavelength=210 oim
RetTime Type Atea At/ Aren Amount GIp Hame
Imim] (| [ng/L]
------- | | el et . | I e
14,586 MM & 243067334 4.06051e-1 986.97628 Stew
16,397 MF BEI.E2878 4.08%3le-1 320.17E26 Reh C
17,038 FM 137.61488 4.08%31e-1 6527200 Reh F
19.483 MF 1519.40381 4.80337%e-1 1690.50130 Reh A
AL.TET MF 3401 . E2TE4 4.0E331e-1 16E60.33E55 Stav Gl
23.4E3 MF 45712967 4,06331e-1 ZE0.E4361 Reh C 31
26334 MF 4248.44580 4,08931=-1 T331.3459% Reb A Gl
29.455 MF 1687, 315868 4 ,0B931a-1 20E3.79821 Stev G2
HPLT 10 13/6/2010 11:22:08 AM Page 1 of 2

PureCircle Limited
Glucosylated Steviol Glycosides
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Repori# Issue date: 01/09/15
PureCircle Sdn Bhd | NSF02 pH W34 P

i
&
PureCircle
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

Darta File. C:%CHEM3IZ\1\DATANPHO11210MNGE85 PH2, 5 .0

Sample Mame: G5G pH2, SC

055.83378 Reb A G3

854 .81B810 Stev 04
Ral: B R4
1 Stev 35
- Beb A
ste
Reb &
4.08831&-1 Stev G7
.08931e R=b A G7
£7,191 MF +08811e-1 Reb A GE
§0.430 FM QEile-1 Reb A GI
§3.496 MM .08831le~1 Beb A 310
Totals 2613324
1 o
Warning : Calibkration war calibration table li:sting)

Raport we

HPLC 10 11:22:08 AM Page 2 0of 2

10
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PureCircle

PureCircle Sdn Bhd

Issue date: 01/09/15

Report#
NSF02_pH W34

Revision date: ——

pH stahility of NSF 02

Revision No: 00

Data File C:\CHEM33\1A\DRTAASTABILITY TEST\GEG\WIAL\PHIECT11_GBGWEEK34\G
5

Bample Name; GSG pl2,

Acg. Operater
Acqg., Instrument
Injection Date

Aca., Mathod
Last changesd

Analysis Method

Laak  changed

Inko

Barple

CONFIDENTIAL

5C_W34.D

HPLC 8 : Vial 12

F/2DF011 436120 AM

Ci ZWCHEM32\ LAMETHODS \GRADEW. M
/2972011 3:17:06 AM by RiD
[medified afk loadirg)

o \CHEM32), 1\ METHODS\ GRADSH . M
10/4/2011 1:58:13 PM by R&D
Imecd ed alfker
3aa OLER),

laading)
pHzZ. 5C,

47019,

=1 week

34,

DADT A Sige2 104 Fsi= 360, 100 (STABILIT ¥ TEG NGESSWIALFHTIET 11 OSGWEERIAEES P, 5C waa )

-
P
EJF‘E“B‘_ i
% 58 I h44

B éog‘f. g 3

, Amd® B o2 < &

- Ry & @ - =
MRV B3 TS I
DNERRE 1V ¥ 1) S PP

| = ¥ o 0 & &
w |14 g ESF. 307 Badl Gt aa" #.0 s
B s WAe P e BT ERSY
B G\nﬁ@f' : = g E\:Ea&

g s gl ..
AR

o n n @ Y |

Sorted By Signal
Calib. Data Modified i eaday, October 04, 2011 1:58:13 PM
Mulciplier 1
Biluticn
Uae Mulciplier & Factor with ISTDe
Signal 1: DADL A, SBig=310,4 Ref=360,100
RetTime Type Amt/Area Amaunt arp Ha=e
[min] [/ L.]
------ [ i L Rt B
16.225 P + J.587B0e-1 B73.003448 Btew
18,255 MF 1.09780e-1 2B87.43136 Reb €
188485 MF 1,08 TEDe-1 B0, 72144 Reb F
21.576 MF 4.583%40m -1 1446.66181 Reb A
£3.918 MF 1.8497B0e-1 1350,02732 sStew G
25.77B MF 3.93760@-1 Z20,56371 Eeb C G1
<£8.787 MF 1.29780@ -1 2084.B3536 Reb A 31
31.935 MNP 1168, 05258 31.%3780e-1 1773.13174 Stev G2
15.015 MF 3326:47827 3.59T7EDe@-1 2127.T77497 Reb A G2

HPLC & 10/4/2011 2

PureCircle Limited
Glucosylated Steviol Glycosides

M Rah
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PureCircle

PureCircle Sdn Bhd

Report#
NSF02_pH W34

Issue date: 01/09/15

Revision date:

pH stahility of NSF 02

Revision No: 00

ra File ¢
Sample Name:

RetTime

VIAL,PH2E071

244280848

I Warnings or Errors

Warning : Calibraticn W:"'l'n'i.l"c;'E tgee calibration table liszing)

PureCircle Limited
Glucosylated Steviol Glycosides

210144 PM R&D

12

CONFIDENTIAL

EC_Wa4.D

Page 2 of 2
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PureCircle Sdn Bhd

Report#
NSF02 pH W34

Issue darte: 01/09/15
Revision date; ——

pH stability of NSF 02

Revision No: 00

CONFIDENTIAL

Data File
Sample Name: GSG pH3,

HPLO

PureCircle Limited

O: \CHEM3ZM\IADATAN\PHOL12104\GEE PHI, &2 D

e

Acg Dperator Sag. Line 14
Acg. Iastrument | HPLC 1 Losation : Wial 13
Injection Date 12272010 7:26:01 AM T 1

Ini Volume : 10.000 pl

Aeg. Method 3 |
Last changed 1
Analysia Mathod
Laat changed

M324 1 \METHODS \ GRADSW. M
12,/1/2010 £:07:04 PM
Ca\C 3241 WMETHODS Y GRADSWL . M
0 11:46;35 AM

inodified afrer loadingl
Method Inta = ‘Stevia
Sanple Infa : B5G [SWOS10158), pH3, EC, week 2. 4711%,9607Tmg/L

VWD A Wevelengihe2 10 am (FROT12 TWGEE PHS, 50_0]

maus £ pE
180 < é E‘ ,5:‘% -
o - g ﬁ"a:
. = % g
l]D: I ;
'W'E E ]
: e o
o0 g B
- ik Eeﬁ
g pE g 0
3 FH S N
| . o
20 bl
a- 4
a 10 20 o 4 = an 7 el

Sorted By £ Signal

Calibh. Data Modified 12/6/2010 1l:4&8:24 KM
5 1.0000
I 1.0000

lge Multiplier & Dilution Factor with ISTDa

Signal 1: VWD1 A, Wawveleigth=210 nm
RetTime Type Area Ak fhces Amount arp Hame
[min] [mAs] [maL]
o 3 e e R - | == . -
14.558 # -87317 4.05%748-1 96L.21358 stev
(01440 4 _0B931e-1  313,17453 Heb ©
26347 4.068931e-1 60.843D6 Reb F
435 M CABDEL 4 ,.B03358-1 166 Heb A
748 WF 531541 4.08931e-1 165&.43 Stev 1
23.453 MF +2B662 4.089318-1 27R.93 Reb C Gl
26 T84 MF (EZ197 4_08031le-1 248453387 Hob A 21
29.42¢ WF +1E311 4.08931e-1 221%.70080 Seew G2

1O 12/5/2010 11:46:2B &AM Page

13

Glucosylated Steviol Glycosides
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PureCircle

PureCircle Sdn Bhd

Report#
NSF02 pH W34

Issue date: 01/09/15

Revision date:

pH stability of NSF 02

Revision No: 00

Datm File C©:\CHEMZZ\I\DATA\PHD11Z210\G5G

GEG pHI, EC

Rraa

[milies]

Type

4.089
4.08931
4,08931a-1
0893ie-1
0asal
d883le
OESile
0BF3le-1
LOBS3le-1
4.0E911e-1
L OBS3le-1
.08511e-1
.08971a-1
.08931a-1

£ S R S S

1 Warnings or Errors

Warnling : Callbration warnings (see

1 2397, 49866

PH3, SC_.D

Grp HMame

Relb A G2
Stev G3
Beb A Q3
Stev 4
Rzb A 04
Stev G5
Rak A G5
Stev G§
Rel A GE
Scev 67
Reb A G7
76 8 Reb A GE
466, 66146
£77 75682

1857, 91027
2143.51918
813.574539
LOTORY

ET7. 46408
1026, I036H

Reb A GS

Reb A G140

calibration tabls lieting)

svs Bnd of Report *++

HPLC 11:46:28 AM

PureCircle Limited
Glucosylated Steviol Glycosides

14
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& ) PureCircle Sdn Bhd
PureCircle

Report#
NSF02_pH_W34

Issue date: 01/09/15

Revision date: ——

pH stahbility of NSF 02

Revision No: 00

Pata File ©:\CHEMIZ%1\DATA\ISTABIL
Sarple Name: GEG pH3, 50

TY TESTVESO\VIAL\FHIA0TI1_GSOWEERI4\050 FHI,

hcg. Operator Séqg. Liné ;
Acg. Instrument : HPLC B Logation : Vial 13
Injection Date . 7/2%/2011 10:03:11 AM Inj 1 1

inj a0 pl
Acq. Method = O WCHEM32N 1 A\METHODS \GRADSH . M
Last changed s T/23/2011 3:17:06 AM by R&D
d after loading)
Analysis Method o CrhCHEM3Z14METHODS\SRADIEW. M
Last changed : 1G/4/2011 2:05:33 PM by Red
imodified after Loading)
Eample Info t @FE (SWDS101SE) , pH3, 5C, week 34, 47115.9687mg/L

DADT A, Sig=210,4 Rel=360, 100 STABILITY TES \GEGWIALIPHZET11_GEGWEERSNGE0 PHI. 50 W D}
-
ﬂ.’_ﬁ
I
o
-

H

External Standard Report

Sorted By i Signal
Calib, Data Modified 10/4/2011 2:05:32 BM
Multiplier 4 1. 000
Dilution 1 1.0000

Use Multiplier & Dilution Factor with I8TDs

Signal 1: DADI A, Si1g=210,4 Ref=360,100
RetTime Type Area Fmt fAvea Amgant  Grp Mame
Imati*g] [mag, L]
] EETE e B it e B Rt
15.659 MF + 2172.34912 3.99780e-1 BE8.46174 Stev
17.652 MF E77.66640 3.90T7aAde-1 272 188 Rab ©
1E.345 MF 108.29453 3.987a80e-1 EO0,.&8477 Reb F
20.877 M 1130, 28174 4.58394e-1 1434.30381 Reb A
23.232 MF 28942 .22900 3.99780e-1 14131.49304 Stev 31
25074 MF 436.43631 3.99780e-1 240,78032 Reb © 31
28.047 MF 1843, 37&671 3.99780e-1 2151.10699 Feb A GL
311,351 MM }163,19312 3.337808~-1 1770,.41371 Srewv G2
34,362 MM 3322.3378% 3.99780e-1 2125.12658 Rebh A G2
HELC B 10/4/3011 2:05:56 PM R&D

15

PureCircle Limited
Glucosylated Steviol Glycosides

CONFIDENTIAL

5C_W34.D
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Report? Issue date: 01/09/15
PureCircle Sdn Bhd | NSF02Z pH W34 Revision dare:

S
&
PureCircle
pH stability of NSF 02 Revision No: 00
CONFIDENTIAL

BO711 OSOWEER344Q53 PH

Data Fllea CyVCHEMIZN1INDATANSTABILITY TEST\GEZG\VIAL\F 5C_W34.D

Sapple MName: G5G pH3, S5C

|- [ === e
378 2461.60278 3, 39760e-1
319,739 MM 2553, %1138 3,95760e-1
42,318 MF 1226.30090 3 . 99780e-1
44 ME 2847, TB65T 3
E TI4.TTOHL 3, 8
48,867 MF 2009.,41952 3. 097E0e-1 175928354
4. 202.70383 3,93780e-1  I177.47087
52 LTAS. 068584 3.997H0e-1 1T709,35535 Reb A G&
139.62643 3.93760e-1  133,04154 stev G7
LEER. 20850 3.59760a-1 Eeb A G7
647.17383 3.99 Reb A GH
A00.326%6 3.39780a Reb A G3
122 5. 89780=-1  158._ %5259 Reb A G1O

Totale : 2,3502884

L Warnlngs or Errare

Warning : Calibration warnings (see calibration cable listing)

16

PureCircle Limited p. 109 of 171
Glucosylated Steviol Glycosides



e

4 PureCircle S
PureCircle

Issue date: 01/09/15
Revision date: ——

Report#
NSF02 pH W34

dn Bhd

pH stability of NSF 02

Revision No: 00

e NOHEM3N, LA\DAT
+ BC

Data File YVEHOL1L

Sample Mame: GEG

Arcg. Instrument : HPLD L0
Injection Date 1z/a/2010
Aog. Method €3 NCHEMS

Lagt changed :
Analyeis Method

13/1)301¢
O W CHEM3ZY,

Last changed i 124372010
(modified

Method Info ; Stavia

Sanple Info i G8G [9Wasi

CONFIDENTIAL

aloYeas PHA, .0

8C_

Beq. Line i 16
Location + Vial 14
520147 AM Inj s 1
Inj Volume : 10.000 pl
21 \METHODE \ GRADEW., M
6:07:04 PM
1% METHODE \ TRADSWL . M
11:1%:259 AM
after loading)
01sel, pH4, 5C, week 2, 46526.6130mg/L

1 PHO 121 GGG P4, S5 )

mALY
180 -
40
20
100
B
80
40
204
G
t \
o 1 40 &1 4 50 1] b i
External Standard Rep
Sorted By Signal
Calik, Data Modified 12/3/2010 11:19:32 AM
i 1.0000
Ly : wlaj
Uge Multiplier & Dilution Factor with ISTDs
Signal 1: VWD1 A, Havelengbh=210 om
RetTime Type Arma Ame fArea Amount Srp Kamsa
[min] [mat+e] (ng/L]
P . | -a - T i
14,529 MM + 241332960 4.06030e-1 579,88790 Stev
18,317 MF 657.30011 4.08931a-1 317 Reb
16,9651 FM I28.0B040 4.08931le-1 B0, Rel F
19,374 MM 3463 46836 4.80335e-1 1666, Reb A
21.705 MF 1263.48201 4.08%3le-1 1801,
23.412 FM 3G0.233E6 4.0B931e-1 214 575432
26240 MM 4170, 86768 4.0B931le-1 2387.83624
29,358 MM 1508 . 44424 4.00931e-1 2054.39685
HPLO L 12/3/34610 11:19:37 MM Page lof 2

PureCircle Limited
Glucosylated Steviol Glycosides
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Report# Issue date: 01/09/15
PureCircle Sdn Bhd | NSF02_pH W34 Revicion date:

[
PureCircle

pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

Totals : 2,48008e4d
1 War 6 oI Errors
Warning ; Callbracion warnings |see calibraticn cable listing)

#+= BEnd of Report

18
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PureCircle

S
& PureCircle Sdn Bhd

Report#
NSF02_pH W34

Issue date: 01/09/15

Revision date:

pH stahbility of NSF 02

Revision No: 00

Data Flle ©¢\CHEMIZ\IADATA\STABILITY TEST\CEC\VIAL\PHIE0711_G
Sample Name: G532 ph4,

Operator
Tt rimant

Injesticon Date

Aog. Methad
Last changed

Analyeis Method
Last changed

gample Info

DADT A Sgedth 4 Relf=360 100 ISTABILITY TESTYGSGIWIALPHIBIT11_GSGWEERINGEE PHA. 50 WAL D)

Mo

0

1 CohCHEM3Z'\1\METHL

» B3G

52

RLD
HPLE @4
/2842011 3,27:53 PM

SCWEEE3I44G5¢ FH4,

Seq. Line

Locaclen Wial 14

C2 WCHEMIZ 1 Y\ METHODE \ OHADEW . M

T/29/2011 3:1
imodified after

06 AM by RED
loading)
NS4 GRADSW . M

10/4#2011 2:21:14 PM by R&D
imodified after loading)

{SWO510158), pH4, 3

&
o

&,

§ -
&‘ér“'

533-

k.

g12- S 1

week 3d, 46376.61300g/L

5

Borted By

Calib. Data Medi
Multiplier
pilution

Uae Multiplier &

Filution

& Signal
L 10/4/201L
]o]
2 1.0000
Factor with IS8T

2y

5

(-]

Signal 1: DADL A. Sig=210.4 Ref=3&0,100
HetTime Type Area Amr fRrea At Grp  Hame
[min] [mAU*8] [mag.L]

B e et ot fom | mmm e
165533 MF + 2224.73169 3.59780e-1 BE9.40124 Stev
17.534 MNP E83.50404 3.997B0=-1 275.26283 Reb C
1E.207 MF 110.70414 3.997B0&-1 33B4E Rab F
20.749 FM J1ER. 64697 4.553% -] LOI062E Reb A
23.112 MF IL0E.07129 3.99780e-1 14%0.,09407 Stev Gl
24.993 MF 465,63336 1.53780e-1 25%,09501 Reb C B1
27.960 MF IP53 68433 3.53780e-1 2212.84527 Rebr A G1
I1.132 MF 4530.26147 13 TEOE-1 1875.8B580] Stev G2
34235 MP 3479,08032 3.397800-1 2225, 3BE5S Reb & G2

HPLC B 10/4/2011

PureCircle Limited
Glucosylated Steviol Glycosides

M R&D

19

CONFIDENTIAL
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- PureCircle Sdn Bhd
PureCircle

Issue date: 01/09/15
Revision date: ——

Report#
NSF02_pH W34

pH stahility of NSF 02

Revision No: 00

+35780e-1
J997R0e-1
-98TR0g~]

9578 0&-1

43

23738

SWTANSTABRILITY TESTAGSGYVIAL

5C

CONFIDENTIAL

H2B0TL1 GSGWEEEI

Scew GT

Reb A& G7

[:i1¥]

ses Ernd of Hepork *ew

PureCircle Limited
Glucosylated Steviol Glycosides

Page 2 of 2
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* PureCircle Sdn Bhd
PureCircle

Report#
NSF02_pH W34

Issue date: 01/09/15
Revision date: ——

pH stability of NSF 02

Revision No: 00

Data Pile ©)%CHEM3I2\1\ONTA\FHOI1210%080 PHE,
Sample Mame: GSG pHS, SC

Dperator
Inacrument .
Injection Date

HFLC 10
12/2/3010 10337131 AM

T NCHEMIZY,
12/1/2010 6:07:04 PM

By, Method
Last changed 1

Seqg. Line :
Location :
Inj :

Yolume @

\METHODS Y GRADSW . M

Analysis Method : ©:\CHEM22\1\METHODS\GRADSWI1 .M

Last changed : 12/6/2010 12:33:04 EM
(mpdified after loading)
Method Info = Bkevia

Sanple Infc £

WD A, Woeaaeregin=2 10 nm (PO 12 10680 s, 5

3 P
180 - & iq? g
140 B 6-&"! & 4
120 ¢ # %ﬁ?%
00 §

. s | i€

i § | ¢

80 - i & é

ar g‘w

204 'g!i

B ey

o 1 M k]

Sorted By £ Bignal
Calib. Dats Modified
mitiplier: :
Diluticn:

Uge Mulbtiplier & Diluticn Facktor with

3 (swW0510158), pHS, 50, week I,

47874, T588mg /L

_n

+33:07 "M

Bignal 1: VYWDl A, HWavelength=210 nm

RetTima Type Area AmE S Area Anocunt Grp Hame
fmin] [mAT*a] Img /L]

----- | == - el o U
14.507 MM 4+ 2417.62451 4.06035e2-1 981 64422 Etaw
16.288 MF 649,93457 4.0B931e-1 313.61E5ES Reb. C
16.933 FM 129.24530 4.0B92le-1 6131070 Reb F
15.3449 MF 3519.05082 4.80337e-1 1690.35091 Heb A
21668 MF 3411,9B14% 4.0B931e-1 1674, 31820 Scev Gl
Z21.377 MF 495 . 23434 4.0B%31le-1 279.4T3I08 Reb C Gl
2E_153 MF 4257, 14160 4 .06331e-]1 2437,.22836 Reb & 31
29.314 FH 3877 48022 4.08931&-1 221%, 87031 Stev G2

HPLC 10 12/6/2010 12:32:12 M

PureCircle Limited
Glucosylated Steviol Glycosides
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Report# Issue date: 01/09/15
PureCircle Sdn Bhd | NSF)2_pH W34 P

S—
[
PureCircle
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

Data Flle C+\CHEMI2\1\DATA\PHO11210008G 5C .[
Zample Neme: GSG pHS, 5C
RefTime Type Ares Rt fAros Amount Grp  Mame
[mir] [mArI® @]

Reb A G2
Stew 03

08931a-1 2E508.
0g93le-1 20483,

TR

4.0883L 2174. Reb A 3
1429.81824 4.08911e-1 L04E. Btev 034
29850 4.0893le-1 2440.5 Heb n 04
B40.DHEIE 4.0B531le-1 GBS Brev G5
2034.512082 4.08511le-1 Reh A G5
171,53133 4.06%31e~-1 163. Breyv 48
1479, 64634 4.00%31e-1 1446 Reb A GG
78.55343 4 1 TE: Brewv G7
S57.34708 4.08931e-1 1010,9 Reb & G7
349.72114 4.08931e-1 Reb A GE
107.1 1 4.085931e-1 R=b A G9
216.095%6 4. 0B931&-1 28532977 Eeb A G10
Tatals : 2

1 Warnings or Errors

Warning : Calibratlon wa Aee calibracion table liscing)

PureCircle Limited p.1150f 171
Glucosylated Steviol Glycosides



Issue date: 01/09/15

— . L
PureCircle Sdn Bhd | NSFO2 pH W34 Revision date: ——

i

PureCircle

pH stability of NSF 02 Revision No: 00
CONFIDENTIAL

Data File Co\CHEM32Y1\DATR\STABILITY TEST'\GSGYWIAL\PHZBDT1 1_GEGWEER3I4{%Y3&G PHE, 5C W3d.D
Sample Hame: GSG pHS, 5C

Reg. Instrumant : HPLC &
Injection Date

Beg. Method C: N CHEM32\ 1 \METHODE\ GRADSW, M
Last changed 1 T/29/2011 3:17:06 AM by ReD
imodifisd afteyr loading)
¢4 CHEMI 2\ 1\ METHOOS \ GRADSW . M
042011 2:30:08 PM by R&D
nodified after loading)
53 (BW0SLOL58) , pHS, BC, week 34, 4T7474.TIEEMQ/L

Analysis Method
Last changed

C
1
U
Banple Info Q@

DA A, Sig=2

4 Rob=360, HiG (STABRILITY TESTWGSEVIALPHZRT 11_GSGWEEKINGSE PHE &0 Wia D)

N =
o i &5

. i 2 3

40 3-{‘:‘9‘%'?.. =

120 e ﬁg & +3

@ E _é?‘ o B

& & -ﬁ nl o

i E-."ng E"’nr_ﬁ\é 2 a

| T} &§¢ | g ﬁf‘ G 3 é < & Y g 3 =

| : Rttty PR adec, 8 2
a0 | W L A -y}: i 2 2

-3 P
£+ s* B e AP

.-%_
=
A

2
1
g8
%?’i»
-&;:z: - Rk GG

Sorted By i Signal
Calib. Data Modified = 10/4,/201% 2:30:07 PM
Moltipliear 3 R LT x|

pilution : 1.0000
Use Multiplier & Diluti Factor with ISTDs

Signal 1: DADD A, Sig=210,4 Ref=31560,100

HecTime Type Ares AmC/Ares Amalunt Grp Hamms
[=in] ImAu=5] Img/L]
"'I'""'i"'"'""|"""""|"""""|" ________
15.458 MF + 2220,83008 3.99780e-1 @87 84346 Stev
17.459 MF 587.30865 3.99780=-1 277.0571% Reb €
18.035 MF 123.99762 3.99780&-1 ET7.503125% Reb F
20,615 P 132 T8 4.58334@-1 1477.76325 Reb A
22.%45 MF 1145. 78003 1, 69%780e-1 1509.14378 Etev Gi
24.822 MP 486, 01263 3.997606-1 266.1311% Reb '€ Gl
2T.72E MF 4082.87778 3,897800-1 J290.B0670 Reb A Gl
A0 966 MF 1504,43140 3,93760e-1 1961.40203 Etew G2
13,975 MF J819,3145%3 3.5376B0e-1 2443.0169%3 Reb A G2
HELC 8 10/4/2911 Z:30:25 PM RED Fage 1.af
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Report# Issue date: 01/09/15

S
PureCircle Sdn Bhd | NSF02 pH W34 Revision date:

&
PureCircle

pH stability of NSF 02 Revision No: 00
CONFIDENTIAL

Data Fila C:\CH ATAVSTABILITY TESTUGAG\VIAL\FHEA071]1 GSGWEEKS4\OS0 PHS. 5C_Wi4.T

Sample Mames:

Area At Area Amount  Grp  Name
[mA*a] [mg /L]
3.957E0e-1 1774.01650 Btev 63
1.95700e-1 1963 49563 Rebh A G3
I1223,47339 3,997608 5 Stev G

2865.21362 3

723.63152

£3780m
99T80m-1
203762256 Ta0e-1

3
.8

227.786148 1,99
3

Stev G7

Reb A GT
Eeh A GB
Reb A GE
Reb A G10

Totals 2. 388124

1 Warnings or Errora

Warning : Calibraticn warnings (ses calibration table listingi

*+% End of Report i
HPLC B8 10/4/2011 2:30:25 PM RaD Page 2.af 3
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&
PureCircle

PureCircle Sdn Bhd

Report#
NSF02 pH W34

Issue date: 01/09/15

Revision date: ——

pH stahility of NSF 02

Revision No: 00

Data File

Acg. Operator Seg. Lipe : 17
Acg. Inatcument HPLC 10 Location 16
Injection Date 12/2¢/2010 12:13:15% BM In] 1
In} Telume 10.000 @l
Acg. Method C: W CHEM3Z Y, 1\METHODS \ OFRADSW. M
Last changed 12172010 6:0T7:04 FM
Analysis Method C: ZCHEMI 2, L \METHOLS \GRADSW1 . M
Last changed + 12/E/20010 12:80:29 PM
imodlfled after lcadlmy)
Methad Infa i Stpwia
gample Info s GSG (SWOS10158), pHE, 5C, week 2, 47094,1993mg/L
VWD A WY iveergih=2 10 hm (PHD T2 TG SG P, 55 0)
maU 1 <
1
%01 £ _9.%*;“"?' 3
| 2 &
| @ -
| FE B gt
| ;FP e 3 = E’ o
a0 ; - ?d’é £ ]
| Y g 3
| = . 5
- Y U
- {
» : i Wiéé‘,%fgggga 3 2
| g Il | ; E I -
" L Lt A A I
- L 5 a0 B2NP B g'_mp‘?ﬁ
RS - o g Fr L gl P
el Ao P . B AT Cgin GF DEEE o
RS RTIR et ot
2 1} L] A f P .l oF A e
_.#. ) J . IR
o 3
] 10 2 k] 40 8 B

1 CHEM:
Sample Kame: GEG pHE,

2ot

22%1\DATA\PHOL112104%3508 FHE.

5C_.D

Borted By Signal
Callb. Data Modified H 12/6/2000 12:50:41 PM
Fultiplier: 1.0000
Diluticon: P 1.0000
Uae Multiplier & Di on Factor with I5TDs
Signal 1: WMD1 A, Wavelength=210 nm
Type ATEa Amt fArea Ancunt GBrp Hame
[mAD*a] g /L]
T | | - ......I .......... I.........I..
14.45% MM« 235£.3129% 4.05980e-1 95:.5600% Stav
16,254 MF 636.32312 4.08931e-1 3T, 054G Rebh O
16.B32 FM 127.31288 4.08931e-1  60,39213 Relb F
19.300 MF I4Z9 O5BE4 4 .80333e-1 1647T.08995 Reb A
21.616 MF 1326 4677 4.08931e-1 1631.B6445 Etewv GL
23.322 MF dBE 21039 4.0893%e-1 2. EBOE1 Reb C 31
2E6_141 MF 4167.0502% 4,08931e-1 2385.65078 Reb A 31
29_235 NF 3601 .10€%93 4.08931e-1 206..54824 Stev G2
HPLC 10 12/6/2 §12:50:45 BM

PureCircle Limited
Glucosylated Steviol Glycosides
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. Report# Issue date: 01/09/15
4 PureCircle Sdn Bhd | NSF02 pH W34 — -
PureCircle Revision darte:

pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

RetTime Type

80323

1.INESe

28872784

Totals 5205204

1 Warnirgs ©r Errors

Warming : Calibrarlon warnings (see calibration table listing)

3 Report &+

s BM Fage 2af 2
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Report#
. NSF02_pH W34
PureCircle

PureCircle Sdn Bhd

Issue date: 01/09/15

Revision date: ——

pH stahility of NSF 02

Revision No: 00

Data Fole C:\CHEM3IIYW1\DATA

Sapple Mame: GSG pHE, 5T

REILITY TESTA\GSG\VWIALWFHZEOT11 GSGWEEK34\GS0 PHE

Acg. Oparater R&D Beqg. Line 30
Atq. Instrument HPLC B Lacarion Vial 18
Inegticn Date 1 7/30/2011 3:38:34 AM Ini 1
Inj Volume z LD ul

Asg, Method £ Y CHEMI2Y 1 \METHODS \ORADSH, M
Last changed TA29/2011 3:17:06 AM by Reb

Imodified after loading)
An:lysis Method Ce Y CHEMA 2N L \METHODS \GRADEW, M
Last changed : 107442013 3:31:3% PM by R&D

imod ed after loading)
sanple Tnfo G8G (SWOB1D158}, pME, sC, week 34, 47094.15%3mg/L

DADY A, Sig=210.4 Ref=380,100 (STABILITY TESTGAGIVIALPHZENT 11_GaGWEEKIAEG PHE 5 W34.D)

e A G
i
500 3 ,jaé)
¥
am | i
ek

eb C
£

g
’F%s St 51

-Hﬁhﬂé
T - Siev O3

ek A G

b A& G
G

A GE

(N
%

”¥11§ G
- Sy G
Feb A Gd

&
o

=

g1
ia & 1] 50
External Standard Report
Borred By 2 Sigmal
Calib. Data Modlfied - 1004/ 2001 3131198 Bm
Multiplier 3 1.0000
Dilution . 1.0400
Oase Multiplier & Diluticn Factor with ISTDe
Signal 1: DADL A, Sig=210.4 Ref-350,100
RetTime Type Ares Bt/ Area Amaunt orp  Mawe
[min] [mau+g] [meg /L]
....... P ERcEl (R P ST R (S | aa s e e
16,135 MF + 222%.27002 3.99780&-1 B51.21753 Stav
18,391 MF 571.53%31 3.%9780e-1 316,79213 Rep C
18,811 MF 165. 67 Te.B9383 Reb F
19.622 MF 31290,21723 1508.21738 Rebh A
22,369 MF 4748 . 69529 2278.12034 Btev GL
23,398 MF 1237.57458 T15.BET1A Rely C G
25,149 MP N25.02271 I683.03084 Rebh A 51
29,190 MF 427H.41748 2394 55580 Stev 02
313,842 MF 3077.35464 1558 _35958 Reb A G2

HELE 8 10/4/2011 3:34:24 PM ReD
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Report# Issue date: 01/09
PureCircle Sdn Bhd | NSF02 pH W34 Revicion date:

PureCircle
pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

Dacta File C)%ZCHEM EC Wag.E

Sample Mame: GSG

RerTime fhrea

min] mAlI*a |

315694 Rebh A G3

L.70321 Stev G4

: Calibration warnings |see calibraticn table list

Warni

of Report #s4

28

PureCircle Limited p. 121 of 171
Glucosylated Steviol Glycosides



| ——

& PureCircle Sdn Bhd
PureCircle

Report#
NSF02 pH W34

Issue date: 01/09/15

Revision date: ——

pH stability of NSF 02

Revision No: 00

Data File C:A\CHEM32\1\DATA\PHO11210\3583 PHT,
Sample Name: G8G pHT, SC

Acg. Operabor
Aoy,

Injection Date =

HPLC 10
1x/2 /2010

Instrument :

1ed5y0D3 P

hog. Method
Lagt changed H
Analysis Method

E:07:04 P
LAM
Lid2:55 PM

loading)

Lage changed

12/672010
imcdlfled afcer

5C_.D0

Locatian 1

In]
Inj Volume

LAMETHODS S GRADSW, M

OS5 GRADSWL . M

Methad Info ¢ Stawia
sample Info © G3G (BWO510158), pHY, 3C, week 2,
WD A Waveleng =2 10 nm (FHOTTZ 1IESE 9147, 66 0)
Al <
> é .;@5
160 2 @+ 2
L A\“'l ]
. = #
140 g "FU; (5] N
| o § e
{ e P et B
120 R < o B
! e @ 2oE 3
100 5 o4 = ) {@g b
i w :“%B 59“#2&" . &
& § | o aj? = i
= A
1 ; FE J i § éﬁp. £
& = T o 2 2
| ﬁp”'w = =,
1 @ ¥ ]
40 - i 5;@*‘ - X
g bl b=
a : N . R
%‘? g A ! v
ol FLLN
Q 10 20 30 40

Zorced By $ Bigmal
Calib, Data Modified 12/6/20010 1:4Z:5% PN
Multiplier: : 1.0000
Diluticn: t 1.0000
Ose Multiplier & Dilutiom Factor with ISTDs
Signal 1: VWDl A, Wavelength=210 nm
RetTime Type Area Ame S Brea Amount  GEp Nawme
Imin] [mAL*a] Lma,/ L]
e It k| I g St ] e de oo |-~
14.450 MM+ 4.055887e-1 965, 35101 Stav
16.225 MF 4.0B931e-1 310.79971 Rebh C
16,BE3 FM 1.0B731le-1 58.86163 Reb F
19,267 MF £.80233e-1 164%,9756% Fab A
21.578 MF J8%3le-1 1635.50853 Stev G1
23,280 MF 4 4. le-1 265.75678 Reb © 51
26,025 MF 41 i0 4.0B931le~1 2388.11942 Reb A GI
29.174 MP i604.76645 4.068%31e-1 2063,74155 Stev G2
HPLC 10 12/6/2010 1:43:03 PM

PureCircle Limited
Glucosylated Steviol Glycosides
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& PureCircle Sdn Bhd
PureCircle

Report#
NSF02_pH W34

Issue date: 01/09/15

Revision date:

pH stability of NSF 02

Revision No: 00

g8 or Errcra

Warning : Calibracion warnm

1ge (see calinration table listing)

i End of Repart vée

HELC 19 12/6/3010 1:43:03 PM

PureCircle Limited
Glucosylated Steviol Glycosides
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orE Issue date: 01/09/13

S " Rep
PureCircle Sdn Bhd | NSFO2 pH W34 Revision date- ——

&
PureCircle

pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

Data File £:\CHEMAD\ANDATA\STABILITY TEST\GSS\VIAL\PH2O0711 OSCWEEKI4\GSC PHY, SC W34.D
Sample MName: GSG pH?, 50

Ang., Qperanol i Ralx Beg. Line : 34
Acg. Instrument : HPLO B Locatian &« Vial 17
Injection Date 1 7/30/2011 9:03:21 AM Ind 1

Inj Voluma pl
fog. Method : C:%OCHEM32\1\METHODS '\ GRADIW. M
Last changed 1 7/29/2011 3:17:06 AM by RED

(nodifled after loading)
Anslysis Method : C:%CHEM3I2\1\METHODS \GRADSW.M

Last changed : 10/4/2011 2:41:14 PM by R&D
imodified after loading)
Sanple Info : GG (SWO0S510158), pHY, &C, week 34, 47033.1138mg/L

OADY A, Sig=210,4 Aef=360, 100 (STABILTY TES Va5 VIALIPHZAE0T 11_GSGWEEKIGEESE PAT, BE W3 O)

Homm o P

B

4
2
W20 =V

o
100 E,@f:gf 36"”2 = n
B0 o ﬁp‘% R -ﬁ\ b - % %
5 I-IE af'ﬂgwpd Q ) G:n. § §
“ 88| o s 8 £ 1,3
= 1
m‘ﬁ .

oy
2 il

Sorked By : Signal

Calib. Data Modified . 10/4/2011 2:43:13 P
Multiplier 3 1.0000

Dilution : 1. 0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADL A, S5ige=210,d4 Ref=1&0,

RetTime Type Area Amt fArea Amcunt Grp Hams

imin] [mAL=a] [ L]

15,448 MF + J181.%4727 31.99780e-1 AT2.2%883 Staw

17.4BD MP S&8.83402 3.39780 1 26324230 Reb ©
18.065 MF 112 0620 3.99T780m-1 E2.17418 Reb F
20,588 FM A06E4 4.5B3%Me-1 1446.60429 Rel A
232,915 MF 1095, 71505 3.959780e-1 1485.12583 Stev Gl
24.841 MF 547.43%45 3.39780e-1 302.02035 Rel C G
17.684 MF 4070.595496 3.99780e-1 2ATE.2TH4E Reb A G1
a0, 150 MF ITE1.01E31 5.957a80e-1 2116.20849 Stew G2
33.BE3 MF I572.62064 3.95780e-1 22B5.22518 Relr A G2
HELD 8 10/4/2011 2:45:03 PM R&D Page 1 of 2
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Report# Issue date: 01/09/15
PureCircle Sdn Bhd | NSF02Z_pH W34 Revision date:

[ ]
PureCircle

pH stahility of NSF 02 Revision No: 00
CONFIDENTIAL

paca File CiZWCHEMIZ\1\DATANSTABILITY TE BC_W34.T
Sanple Name: G&G pHT, 5C
Type RArea Amt fArea HNane
[mRii+s]
e e
ME 2938.3347€ FTE e
MF 2844 . 50488 3.959750e
MF 1335, 699595 3,90T760e Stew 04
MF 3438.52148 3.95760e- R Ao 04
MF 29,22513 3,595780e- Stev 05
MF 1534.24036 3.997802-1 Reb A GE
E 1557800 5 et
HF : Rels A G7
HF 3 Reb A GB
E M i Relb A GO
E MM 3 Re=h A Q10
Totals = Z.51618824
1 Warnings or Errors
Warning : Calibration warnings isee calibraticon table ._'_.E'_j_'_"_.’_::
8 10/4/2011 2:49:03 PM RsD Fage 2 of 2
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PureCircle

PureCircle Sdn Bhd

Issue date: 01/09/15

Report#
RESRC- W3 Revision date; ——

pH stability of NSF 02

Revision No: 00

Data : WCIFEM3 R

Zample Name: GEG pHE,

Acq, Operator
Acqg, Instrument
Injection Date
Acg. Method
Last changed
Analysis Method
Last changed

#ethod Info

Sanple Infa

CONFIDENTIAL

SIMNDATA\PHO1121040858 BHE, 5¢_.|@
e
: Ses. Line is
1 HPLC 10 Locatien vial 18
= 12/2/2010 3:24:50 PM Inj i 1

Inj Volume : 1D.000 ul
O WOHEMZ2 1 \METHODS W GRADSW M

12/1/2010 6:07:04 FM

Ca1 \CHEMI2L 1Y HOTDS\GRADSWE . M
12/6/2010 2:26:11 BM
[modified after loading)

Srewia

G5G {SWOSLOD1SE], pHE, 5C, week 2, 4+7145.33685mg/L

PN D A, Wavsligh=2 H nen (PHOTIZ 0G50 PHE, 8601

mALll < .
! E 22
960 § o :
1 : 1&{ ) s
D 8 T30 i
| T f : &y
1 L ‘% i 48 O
120 | ; f.ﬁ b
| & 5
i .7l B
| = &)
80 - 5 i o
& ]
&
o & & i
@ B ey :
| il A 2%_?% & &i@f
- il NIRERE G WS
%o P YT b i et B #x T T J
i1 Ll b
. . - - - . |
] 10 20 m 40 5 2] m may
Sorted By 3
Calib. Data Modified
Multiplier: 1.0000
Pilution: 1 10808
Use Multiplier & Dilution Factor with ISTDs
Signal I+ VWDl A, Wavelength=210 nim
Area Amt /ATea Ancnk arp Kame
[mAU*g] [mg/L]
B T | I
2374.07837 4.05962e-1 963,.B3Z69
B41.53986 4.08932e-1 30432086
124.7E861 4.0893le-1  £0.21542
1 3458.935945 4.30334e 44779
21.576 MF 3166 .07764 4.08531 1.78241
23.275 MF 487 . 610B1 3 170580
26. 086 MF 41%5.03906 4.08931e-1 29 E
29,153 MF 3638 .58377 4.08931e-1 2083,
BPLC 10 12/6/2010 2:31:24 PM Page L of 2

PureCircle Limited
Glucosylated Steviol Glycosides
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& PureCircle Sdn Bhd
PureCircle

Report#
NSF02 pH W34

Issue date: 01/09/15

Revision date:

pH stability of NSF 02

Revision No: 00

Daca File C: EMI2Y15DATANPHOLLZ
Sample Name: G55 pHe, =0
I'ype Area Ak fArea
[min] [mamI+a]
| e

OB93le-1
.0EF31le=1
0g93le-]
0ES3le-1
LOB931/-1

] +O083311e-1
23.44563 4.08911e-1
B61BS 4. 0891311
~50810 4.08931e-1

it
p
=

B.15% MM
8.855 MM
2,868 MM

Totals

1 Marnings or Ecrors

Warr

: Calibration warnings |see calibration cable 13

Amount Grp  Name

fereg £ 1]

275 ASEZ4 Kok

. BA5R5E4

*+x End of Repart ses

PureCircle Limited
Glucosylated Steviol Glycosides
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P ’ Repori# Issue date: 01/09/15
[ i PureCircle Sdn Bhd | NSF02 pH W34 e
pH stahility of NSF 02 Revision No: 00

Data FPile O ZCHEMAZLIZDATALNETASILITY TEET\IS3\VIAL\FHZE0T] 1_GSGWEER4%\GSCG PHA,

Sanple NWame: G50 pHE, 5C

Aog. Dperator R&D

Se=g. in= = 38
M. Instrumént : HPLC 8 Location @ Vial 18
Injection Date T/30/2011 224108 BM ini : 1
L} 10 &l
Aeg. Metho<d L YWCHEME METHODS W GRATSW. B
Last changed 7292011 3:17:06 AM by RzD
(modified after loading)
Analysis Method : ©:\CHEM32)1\METHODS\GRADSW. M
Last changed 10,/4,/2011 2:55:20 PM by RsD
[madified after loadimg)
Sarple Info i G8G (BWDS10158), pHB, BC, week 34, 47145.32B5mg/fL

CADT A Bg=210 4 Ref=260, 106 (5T ABILITY TER T GEOWIALPHZE07 11 GELWEER JAGEE Frl, 6C Wid o)

Horm

CONFIDENTIAL

56 _Wid.D

60 | i b“@
1 ,ﬁ &
14t | : 1;&-‘%"“'_ 2
1201 ¢ 88 §
] % : g{’"g
G0 - ‘..':\ﬁ g Ec E
| B ;7 @g?: ?ggp & g é g
& 5 Fo I EM,:-,‘ ‘523 *’3,\1 o § g B g
o E g Al By S 3 i
- : o |k b 3 ok & '
o 2 e S8, 13 o e
L o = b o i 4 5
= B ]\ PR S ¥ o et
o ! '

i

External Standard Report

Sorted By Signal

Calib. Data Modified 10/4 /2011 2:55:19 PR

Multiplier 1.0000

Diluclan 1.00

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DAD1 A, Sig=210,4 Ref=360,1l00

RetTime Type Area Ame S hrea Amaumnt arp Mame

Imin] Imau=s img/L]

....... PSSy IR St PRl SR pRm oSSy ] B .

15.49404 MF  + ‘07320 1.93780e-1 BAL,54497 Stew

17.453 MF L08338 31.99T780e-3 266,.57735 Eeb C

18.012 MF .BE1EE 3.9974D&-1 £3.12748 Relh F

FUNCEER | 11H1, 07861 4.583%e-1 8,1B882 Heb A

22,853 MF 3110, 51416 3.99780e-1 1432.22548 Stev GL

24,790 MF 5J6.50250 3.99780e-1 290,46951 Reb C G1

27,534 MF 3873, 75366 3.997V40e-1 2324.07752 Beb A G1

id.,615 MF 3423 . 24854 3.95780e-1 1515.96463 Srew 33

33,740 MF 3560.46143 3.98740e-1 2377.44181 Reb A 33
HPLC 8 10/47/2011 2:57:22 P™ R&D

PureCircle Limited
Glucosylated Steviol Glycosides
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Report#

e’

& ) PureCircle Sdn Bhd
PureCircle

NSF02_pH W34

Issue date: 01/09/15

Revision date:

pH stability of NSF 02

Revision No: 00

REetTime Type
: X

L, 14404
«35883
552, 50298
.00775
T4, 4BOES

1386.94031

3792.25688

1336.25604
173 ETVE3

1882 3.

-B1852

- JF3HE8 3.39T7a0e

- TE658 3,29780e-1

3816d 3.957EGe-1

TO. 74147 3.999F08-1

2.45Tdaes

1 Warnings of Errors

Warning : Calibration warnings |(see calibraticn table :'_EI:ir'.\:_:

*+& End of Repare see

HPLCT 8 10/4/2011 2:57:22 PM R&D
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’ Report# Issue date: 01/09/15
: ~ PureCircle Sdn Bhd NSF02 pH W34
PureCircle

Revision date:

pH stahbility of NSF 02 Revision No: 00
CONFIDENTIAL
APPENDIX B
Standard Operating Procedure (SOP) for
Determination of
Steviol Glyeosides by HPLC assay
(b) (6)
l'|'|-p.||"'|l by: y a4

Shirinen Soay an syed Nueri, 5. Quoality Execative Dt

A pproved by LEA G E]

Alima Pmitrieva, S, Quality Manager Date

37
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P . Report# Issue date: 01/09/15
Purebircl.e' PureCircle Sdn Bhd | NSF02 pH W34 e
pH stability of NSF 02 Revision No: 00
CONFIDENTIAL

1 Materials and Methods
1.1 Apparatus

11.1 Agﬂenf'g 1100 HPLC system equipped with isocratic pump (G1310A). auto
sampler (G1313A), VWD UV Detector (G1314A) and ChemStation
(Rev.A 10.02) software;

112 Zorbax® NH> analytical column; 4 6x250mm, Spm (PN 883952-708);

113 Mettler Toledo® AB 204-S analytical balance;

114 Mettler Toledo® DL-39 Karl Fischer coulometer;

1.1.5 Mertler Toledo™ HB-43 moisture analyzer;

1.1.6 Becton Dickinson" sterile syringes; 5 ml;

1.1.7 Whatman® syringe filters; 25mm; 0.45um;

1.1.8 Volumetric and Laboratory glassware.

12 Reagents and Chemicals

12.1 Rebaudioside A standard (Chromadex. PN# ASB-00018226), or equivalent
122 Stevioside standard (Chromadex, PN# ASB-00019353), or equivalent

123 Rebaudioside B standard (Chromadex, PN# ASB-00018227), or equivalent
1.2.4 Rebaudioside C standard (Chromadex, PN# ASB-00018228), or equivalent
1.2.5 Rebaudioside D standard (Chromadex, PN# ASB-00018229), or equivalent
1.2.6 Rebaudioside F standard (Chromadex, PN# ASB-00018303), or equivalent

1.2.7 Rebaudioside F standard (Chromadex, PN# ASB-00018303), or equivalent
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128 Steviolbioside standard (Chromadex, PN# ASB-00019349), or equivalent
129 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 (JT Bakerg);

1.2.12 HPLC grade water (JT Baker®);

1.2.13 Ethanol AR grade (Systerm™)

2 Assay (High Performance Liquid Chromatograpity)

21 Mohile Phase Preparation

2.1.2 Mobile Phase (acetonitrile : water — 80:20)

Mobile phase is prepared by mixing 8 volumes of acetonitrile with 2 volumes of water.
213 DIhluent Solution (Ethanol : water - 50:50)

The diluent solution is prepared by mixing 1 volume of Ethanol with 1 volume of water.
214 Preliminary conditioning 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 Smm layer of material) or in other suitable

container and mixing the mixture every 3 hrs.

Important!

a) Ensure that conditioned material is sufficient for water/moisture determination,
and sample preparation.
b) Due to high value of material the limit of Rebaudioside A standard usage must

not exceed 200mg for each assay.
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c¢) If the moisture analvzer was used for determination of moisture content in

sample, do not use the dried material for sample preparation.

22 Rehaundioside 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. (Important! If heating was
used for dissolution — adjust the volume only after the solution was cooled to room
temperature). This will make approximately 5000 mg/L solution and should be injected
at 8.0, 10.0, and 12.0 uL.

221 Rebaudioside A Standard 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. (Important! If heating was
used for dissolution — adjust the volume only after the solution was cooled to room
temperature). This will make approximately 5250 mg/L solution and should be mnjected
at 12.0 pL.

222 Separation check (Standard Preparation . M6)

Approx. 100 mg/l. (each) of rubusoside, dulcoside A, stevioside, rebaudioside C,

rebaudioside F,and rebaudioside A, solution prepared in diluents.

23 Sample Preparation

Record the water /moisture content of sample obtamned 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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volumetnic flask. add diluent solution, stir the solution if necessary unfil dissolved and
dilute to volume with the diluent solution (approx. 30000 mg/l). (Important! If

heating was used for dissolution — adjust the volume only after the solution was

cooled to room temperature).

24 Instrumental Conditions

Column: Zortbax NH>, 250 x 4.6 mm, 5 (im
Temperature: 30°C
Gradient Mobile Phase: A — Acetomtnle; B — water

0 min A-B—80:20
0to2 mun A-B— 80:20
2 to0 70 mun A-B — 50:50

Flow Rate: 1.0 mL/min

Injection: 10 pL

Detection: UV at 210 nm (4 nm bw), Reference: 260 nm (100 nm bw)
Run Time: 70 min

Autosampler Temperature: Ambient

25 System Suitability

251 Separation 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 Steviol 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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252 Area Count and Retention Time Reproducibility

Make five injections of separation check sample (see 2.2.2). The RSD of the peak area
counts (mAU*s) and retention time (mun) for Rebaudioside A and Stevioside should be
less than 2 00%.

253 Baseline Stahbility

Fluch the column with the mobile phase until baseline i1z stable in -5.0 to 10.0 mATU

scale durmng 10 min.

2.6 Assay Seqguence

Inject Rebaudioside A standard solution at 80, 100, and 12.0 pul followed by
Rebaudioside A standard check and samples duplicate mjections at 12 pl.. Bracket the
samples with standard and standard check re-injection after every 10 samples. Record
the area of each Steviol glycoside (Dulcoside A, Stevioside, Rebaudioside A and
Kebaudioside ) in sample mjection. and RKebaudioside A for standard and standard

check mjection determined by data acquisition software.

Enter the areas and sample parameters (weight and water/moisture) into Excel”

datasheet and record the content of Steviol glycoside 1n sample.

2.7 Validity parameters

The assay 1s considered failed and the results are not valid if any of following

parameters 1s out of required limats:

® The recovery for standard check sample should be within the limits of 98.0 — 102.0%.

* 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

3.0  Data interpretation

calculations.
31 Analysis Procedure
311 Integration parameters

The integration 15 done using the software tools. Example chromatogram 1s provided in

the Appendices section (5.1).

31.2 Separation of steviol glvcosides

There should be clear separation between sfevioside and rebaudioside C, rebaudioside A

peaks in M6 solution. Record retention time for each steviol glycoside the Appendices

section (5.2).

32 Calculations

¢ Identify each unreacted steviol glycoside by maiching elution profile with

example chromatogram (5.1, 5.2).

¢ Integrate all unreacted glycosides peaks (sfevioside 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.

PureCircle Limited
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33 Reporting results

Unreacted glycosides™ should be reported on a %owt dry basis. Attach the average of

2 sample duplicate excel sheet, provided in the Appendices section (5.3)

4.0  Revision history

01 -2010 — put on PCSB letterhead
02 -23/09/2011 — changed from STV to PCSB

03 —25/04/2012 - revised concentration of the sample solution

04 -29/10/2014 — revised the standards

51 HPLC Chromatogram of M9 sample (gradient)

mALl  —ry
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5.2 Integration example chromatogram for sample gradient 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.

HoH Glucosylated Steviol Glycosides i \
(GSG)
Glucosylation . N1,
cron T » Natural Enzyme (Non-GMO Bacteria)
oJ e Natural Source of Glucose, Starch

K STEVIOSIDE GLUCOSYL STEVIOSIDE j

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.

Effect of Glucosylation on Sweetness and

Effect of Glucosylation on Sweetness :
Flavor profile of a beverage

= w
£ 200 180 sag £ L
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= W e L] 310
8 wo S 300 ~u
I s 290
g% 7& 200 d=== —-Total Sweetness
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Extract Reb A Reb D G55 GG
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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.

7.00

R Sineet Perrephiom Banking:of N$F02 Effect of NSF-02 concentration on sweetness
6.00 a0 detection in CSD
i F 0%
5.00 o 70%
4.00 I — e | E
. g 0%
3.00 I l — 5 0%
200 B 5 - - — 3 20% -
o 20% —— No Sweetness Detected -
100 - E—— — — F— - 1% —m-Detected Sweetness
0.00 =
' ! ' ' ' 100 150 200 250 300 350 400

1% Sugar 80ppm  106ppm 133ppm  159ppm 1.5%
Sugar

Detection limit in water is 125 ppm Detection limit in CSD (2.9 pH) is 250 ppm

Concentratian of G5G (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

Neutral Water
Internal/Design Team

Application:
Client:

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 0z. in a clear capped plastic cup

Serving Temperature

Room temperature (~70°F)

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
Percent
115 ppm of Frequency
1.5% Sugar GSG Sample 1 P-value Sig
PC 23 7 76.7% 0.0052 HEx
% 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
Percent
Frequency
1.5% Sugar 125 ppm of GSG Sample 1 P-value Sig
PC 21 9 70.0% 0.0428 rorx
% 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
Percent
Frequency
1.5% Sugar 135 ppm of GSG 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 Maximum
Use Level (ppm) Use Level (ppm)
Baked Goods 150 400
Beverages Type |, Non-alcoholic 125 250
Beverages Type Il, 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.
e The sweetness detection of GSG in water was at a concentration higher than 106 ppm
and below 133 ppm

e 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.

e Nature of Participants: Company employees
e Number of Sessions 2
e Number of Participants:| 33
e Test Design: Randomized samples. Blind
e Sensory Test Method: | Perception of sweetness rating
e Environmental Standard room lighting
e Attributes and Scales:

e Forced ranking samples according to perception of sweetness where 1 = Least sweet
perception 6 = Most sweet perception

e Statistical Analysis: ANOVA (by Block)
e Sample Size | ~2.0 oz. in a clear capped 3.5 oz. plastic drinking cup
e Serving Temperature Room temperature (~20°C)
e Serving/Panelists Samples served simultaneously. Panelists were instructed to
Instruction: 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 Most
sweet sweet
Ranked | Ranked Ranked Ranked Ranked Ranked

Samples 1st 2nd 3rd 4th 5th () 6th

(n) (n) (n) (n) (n)
1.0% Sugar 6 16 4 4 0
80 ppm GSG 15 9 5 3 0
106 ppm GSG 9 2 16 5 0
133 ppm GSG 0 3 5 12 10 3
159 ppm GSG 1 0 1 5 10 16
1.5% Sugar 2 3 4 8 14

Fig. 3: Average sweet perception ranking of agueous samples with sucrose and GSG
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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.

Methodology

Table 3: Syrup formulation for CSD

Water 246.3014
Citric Acid 2.25
Lemon Lime Flavor-RC 1.67
Sodium Benzoate 0.4
Potassium Citrate 0.4
Xanthan Gum 0.17
Total (wt.) 251.1914

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 (~20°C)

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
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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 (70-72°F).

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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Appendix | 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).

e 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
e Nature of Participants: Company employees
e Number of Sessions 1
e Number of Participants: | 36
e Test Design: Balanced, randomized within pair. Blind
e Sensory Test Method: Intensity and acceptance ratings
e Environmental Condition | Standard booth lighting
e Attributes and Scales:

PureCircle Limited p. 149 of 171
Glucosylated Steviol Glycosides




e Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither
Like Nor Dislike, and 1 = Dislike Extremely

e 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

e Open Ended General Comments

e Gender and Age

e Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test
e Sample Size ~1.5 0z. in a clear capped plastic cup
e Serving Temperature Refrigerated temperature (~45°F)
e Serving/Panelists Samples served simultaneously. Panelists instructed to read
Instruction: ingredient statement, evaluate each sample.
SAMPLES
_ Use Level
1. Sample Description Flavor (% AC)
Apple Juice Concentrate 6.20%
Control Blueberry Juice Concentrate 0.75%
Apple and blueberry flavor 0.86 %
Sugar 5.60 %
Apple Juice Concentrate 6.20 %
Blueberry Juice Concentrate 0.75%
Test Apple and blueberry flavor 0.86 %
Sugar 3.90 %
Glucosyl Steviol Glycosides 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).

e 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 5 Tart 5
Bitter/metallic taste 3 Sweet 3
Astringent/harsh/burn 3 Good 3
Sweet 2 Balanced 2
Odd/off note 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:

e 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).

e 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).

e 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).

e 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 Glucosy! Steviol Glycosides).
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METHODOLOGY

e Nature of Participants: Company employees

e Number of Sessions 1

e Number of Participants: | 35

e Test Design: Balanced, randomized within pair. Blind
e Sensory Test Method: Intensity and acceptance ratings

e Environmental Condition | Standard booth lighting

e Attributes and Scales:

e Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither
Like Nor Dislike, and 1 = Dislike Extremely

e Overall Flavor, Lemon Flavor, Sweetness, Tartness and Bitterness Intensity on a 11-pt
continuous intensity scale where 0 = Imperceptible and 10 = Extremely Pronounced

e Open Ended General Comments

e Gender and Age

e Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test
e Sample Size Ya muffin (~14 grams) in a 3.5 oz. plastic soufflé cup
e Serving Temperature ambient temperature (~68°F)
e Serving/Panelists Samples served simultaneously. Panelists instructed to read
Instruction: 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 QOil 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

Test
Attribute (S—S;);tgﬂ:y) (S“ga;t;ﬁgfcosy' P-Value
Glycosides)
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).

e 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 N Test N
(Sugar Only) - (Sugar + GSG) -
Low lemon 7 Good/good lemon 4
Good/good lemon 3 Low lemon 3
Dry 2
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:

e 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).

e 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

PureCircle Limited
Glucosylated Steviol Glycosides

Appendix A — Demographics

Age/Gender %

18-24 Years 11.4
25-34 Years 20.0
35-44 Years | 10 | 28.6
45-54 Years 17.1
55-64 Years 22.9
TOTAL 35 | 100.0
Male 15| 429
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:

e There was no significant difference in overall flavor acceptance, overall flavor intensity,
fresh strawberry flavor intensity, sweetness intensity or tartness intensity (at 90%
confidence).

e 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
e Nature of Participants: Company employees
e Number of Sessions 1
e Number of Participants: 28
e Test Design: Balanced, randomized within pair. Blind
e Sensory Test Method: Intensity and acceptance ratings
e Environmental Condition | Standard booth lighting
e Attributes and Scales:

e 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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e Overall Flavor, Fresh Strawberry Flavor, Sweetness, Tartness and Bitterness Intensity
on a 11-pt continuous intensity scale where 0 = Imperceptible and 10 = Extremely
Pronounced

e Open Ended General Comments

e Gender and Age

e Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test
e Sample Size ~0.5 0z. in a clear capped 1 oz. plastic cup
e Serving Temperature Refrigerated temperature (~45°F)
e Serving/Panelists Samples served simultaneously. Panelists instructed to read
Instruction: 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
e 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 (Suga%eb A) | (Sugar + I%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 Lo
S N (Sugar + Reb A + N
(Sugar and Reb A) GSG)
Very sweet Very sweet 3
Weak flavor Weak flavor 2

Fresher strawberry
Metallic/bitter

NDNDN D

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:

e There was no significant difference in overall flavor acceptance, overall flavor intensity,
fresh strawberry flavor intensity, sweetness intensity or tartness intensity (at 90%
confidence).

e 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 | 429
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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:

e 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
e Nature of Participants: Company employees
e Number of Sessions 1
e Number of Participants: | 32
e Test Design: Balanced, randomized within pair. Blind
e Sensory Test Method: Intensity and acceptance ratings
e Environmental Condition | Standard booth lighting
e Attributes and Scales:

e Overall Acceptance on a 9-pt hedonic scale where 9 = Like Extremely, 5 = Neither
Like Nor Dislike, and 1 = Dislike Extremely

PureCircle Limited p. 159 of 171
Glucosylated Steviol Glycosides




e 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

e Open Ended General Comments

e Gender and Age

e Statistical Analysis: ANOVA (by Block) with Post Hoc Duncan’s Test
e Sample Size ~2.0 0z. in a clear capped 3.5 oz. plastic drinking cup
e Serving Temperature Refrigerated temperature (~45°F)
e Serving/Panelists Samples served simultaneously. Panelists instructed to read
Instruction: 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

Control Test
Attribute (Sugar + Stevia (Sugar + Stevia P-Value
Extract) Extract + GSG)
Overall Flavor Acceptance 6.09 6.25 0.4198
Overall Flavor Intensity 6.04° 6.702 0.0697
Banana Flavor Intensity 5.67° 6.432 0.0211
Dairy Flavor Intensity 5.67 5.72 0.8671
Sweetness Intensity 5.84° 6.542 0.0110
Tartness/Acidity Intensity 2.00° 2.622 0.0183
Bitterness Intensity 1.69° 2.132 0.0558

e 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 N Test N
(Sugar + Stevia Extract) - (Sugar + Stevia Extract + GSG) -
Too sweet 2 Too sweet 3
Weak flavor 2 Strong banana flavor 2
Good 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:

e 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).

e There was no significant difference in overall flavor acceptance or dairy flavor intensity
between the two samples (at 90% confidence).

e 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. Evaluation: SEA10322

b. ICAM Number: 00120956

c. Application: Carbonated Beverage

d. Panel Date: 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:

e 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).

e 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

e Nature of Participants:

Company employees

e Number of Sessions

1

e Number of Participants:

17

e Test Design:

Balanced, randomized within pair. Blind

e Sensory Test Method:

Intensity and acceptance ratings

e Environmental Condition

Standard booth lighting

e Attributes and Scales:

e Overall Acceptance on a 6-pt hedonic scale where 5 = Like and O = Dislike

e Overall Flavor, Orange Flavor, Pineapple Flavor, Passion Fruit Flavor, Aftertaste, and
Sweetness 6-pt continuous intensity scale where 0 = Imperceptible and 5 = Extremely

Pronounced

e Open Ended General Comments

e Gender and Age

e Statistical Analysis:

ANOVA (by Block) with Post Hoc Duncan’s Test

e Sample Size

~1.5 o0z. in a clear capped plastic cup

e Serving Temperature

Refrigerated temperature (~45°F)

e 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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Table 1 (below) summarizes the overall acceptance and mean attribute intensity results for each

RESULTS

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

e 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).

e 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 2 Good/very good 4
Less aftertaste 2 More flavor 3
More flavor 1 High acid/carbonation 2
Less carbonation 1 Preferred 2
Good sweethess 1 Diluted flavor 1
Too sweet 1

Less sweetness 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).

e There was no significant difference in overall flavor, passion fruit intensity, or aftertaste

intensity between the two samples (at 90% confidence).
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Appendix A — Demographics

Age/Gender | N %

18-24 Years | 2 11.8
25-34 Years | 5 294
35-44 Years | 7 41.2
45-54 Years | 3 17.6
55-64 Years | O 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

= Control

=+ 200ppm GSG

* Sulfury Pineapple

Green

| significant differences at90%, * at 95%. ** at 99%., *** at 99.9% of confidence from Student't-test
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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

Acid/Sourness***
8 )

Licorice Floral!
6
o —e—Control - 10
Sweetness™** Juicy™®® Brix HFCS
=+ 250 ppm
Bitterness! Candy*** ——+500 ppm
Lime Flavor —" Peelv

Lemon Flavor®

| significantly different at 90%, * at 95%, ** at 99% and *** at 99.9% of confidence from Analysis of Variance

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
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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: Gaviao 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 |, Non-alcoholic 125 250
Beverages Type Il, 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 Anticipated Anticipated PADI
Consumption, Usual Use Maximum Use | mg/person/d**
g/day* Level (ppm) Level (ppm)

Baked Goods 1 137.2 150 400 20.58
Beverages Type I, Non-
alcoholic 23 104.0 125 250 13.00
Beverages Type Il, 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 *% *% * *% *% *% *kkkkkkkkkkkk 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

H 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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