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FOREWORD 

Blue California based our Generally Recognized as Safe (GRAS) assessment of the steviol 
glycoside, rebaudioside B, primarily on the composite safety information, i.e., scientific procedures 
with corroboration from history of use. The safety/toxicity of steviol glycosides, history of use of 
steviol glycosides, and compositional details, specifications, and method of preparation of the 
subject ingredient were reviewed. In addition, a search of the scientific and regulatory literature 
was conducted through August 5, 2020, with particular attention paid to adverse reports, as well as 
those that supported conclusions of safety. Those references that were deemed pertinent to this 
review are listed in Part 7. The composite safety/toxicity studies, in concert with dietary exposure 
information, ultimately provide the specific scientific foundation for the GRAS conclusion. 

At Blue California’s request, GRAS Associates, LLC (“GA”) convened an Expert Panel to complete 
an independent safety evaluation of Blue California’s high purity rebaudioside B (≥95% Reb B) 
product. Blue California’s high purity rebaudioside B preparation is synthesized from purified Stevia 
rebaudiana extract by a genetically modified yeast and is purified to yield a ≥95% rebaudioside B 
finished product. The purpose of the evaluation is to ascertain whether Blue California’s 
rebaudioside B preparation as described in Part 3 is generally recognized as safe, i.e., GRAS, 
under the intended conditions of use. In addition, Blue California has asked GA to act as Agent for 
the submission of this GRAS Notice. 

PART 1. SIGNED STATEMENTS AND CERTIFICATION 

A. Claim of Exclusion from the Requirement for Premarket Approval Pursuant to 21 CFR 
170 Subpa

Blue California has concluded that our high purity rebaudioside B, referred to as “Reb B” and 
“BESTEVIA® Rebaudioside B 95%,” and which meets the specifications described below, is GRAS 
in accordance with Section 201(s) of the Federal Food, Drug, and Cosmetic Act (FD&C Act). This 
determination was made in concert with an appropriately convened panel of experts who are 
qualified by scientific training and experience. The GRAS determination is based on scientific 
procedures as described in the following sections. The evaluation accurately reflects the intended 
conditions of food use for the designated high purity rebaudioside B (≥95% Reb B) preparation. 

Signed: 

Agent for Blue California 

1  See 81 FR 54960, 17 August 2016. Accessible at: https://www.gpo.gov/fdsys/pkg/FR-2016-08-17/pdf/2016-19164.pdf (Accessed 8/3/20). 
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William J. Rowe      Date:  9/3/2020 
President     
GRAS Associates, LLC 
11810 Grand Park Ave. 
Suite 500  
North Bethesda, MD 
20852 

B. Name and Address of Responsible Party 

Blue California 
30111 Tomas 
Rancho Santa Margarita, CA 92688    
 
As the Responsible Party, Blue California accepts responsibility for the GRAS conclusion that has 
been made for our high purity rebaudioside B (≥95% Reb B) preparation, BESTEVIA® 
Rebaudioside B, as described in the subject safety evaluation; consequently, the purified steviol 
glycosides preparations having acceptable steviol glycosides compositions which meet the 
conditions described herein, are not subject to premarket approval requirements for food 
ingredients. 

C. Common Name and Identity of Notified Substance 

The common name of the ingredient to be used on food labels is “high purity Rebaudioside B,” 
which can also be abbreviated as “Reb B” or “reb B.” Blue California also plans to market our high 
purity rebaudioside B preparations under the trade name “BESTEVIA® Rebaudioside B” and 
“BESTEVIA® Rebaudioside B 95%.”  

D. Conditions of Intended Use in Food 

Blue California’s BESTEVIA® Rebaudioside B (≥95%) preparation is intended for use as general-
purpose sweeteners in foods, excluding meat and poultry products and infant formulas, at levels 
determined by current good manufacturing practices (CGMP).  

E. Basis for GRAS Conclusion 

Pursuant to 21 CFR 170.30(a) and (b)2, Blue California’s BESTEVIA® Rebaudioside B (≥95%) 
preparation has been concluded to be GRAS on the basis of scientific procedures as discussed in 
the detailed description provided below. 

Blue California’s BESTEVIA® Rebaudioside B (≥95%) is not subject to premarket approval 
requirements of the FD&C Act based on Blue California’s conclusion that the substance is GRAS 
under the conditions of its intended food use. 

 
2 https://www.accessdata.fda.gov/scripts/cdrh/cfdocs/cfcfr/CFRSearch.cfm?fr=170.30 (Accessed 8/3/20). 
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Blue California certifies, to the best of our knowledge, that this GRAS notice is a complete, 
representative, and balanced assessment that includes all relevant information, both favorable and 
unfavorable, available and pertinent to the evaluation of the safety and GRAS status of Blue 
California’s BESTEVIA® Rebaudioside B (≥95%). 

F. Availability of Information 

The data and information that serve as the bases for this GRAS Notice will be maintained at the 
offices of Blue California, located at 30111 Tomas, Rancho Santa Margarita, CA 92688, and will be 
made available during customary business hours. 

Blue California certifies that no data or information contained herein are exempt from disclosure 
under the Freedom of Information Act (FOIA). No non-public, safety-related data were used by the 
Expert Panel to reach a GRAS conclusion. 

PART 2. IDENTITY, METHOD OF MANUFACTURE, SPECIFICATIONS, AND PHYSICAL 
OR TECHNICAL EFFECT 

A. Chemical Identity of Ingredient 

“Rebaudioside B” is the common or usual name of the non-nutritive sweetener derived from an 
extract of Stevia rebaudiana Bertoni. The compositional features of Blue California’s BESTEVIA® 
Rebaudioside B are described in more detail in this section. “Rebaudioside B,” “Reb B,” and “reb 
B” are the terms used by Blue California in referring to the notified substance. The preparation is 
also marketed as “BESTEVIA® Rebaudioside B 95%.” 

The general chemistry of high purity steviol glycosides has previously been reviewed in a number 
of GRAS Notices (GRNs) including GRN 275 (McNeil Nutritionals, 2009), GRN 287 (Wisdom 
Natural Brands, 2009), GRN 790 (GLG Life Tech, 2019), and GRN 795 (Steviana Bioscience, 
2018).  

No known toxins have been identified in stevia or stevia-derived products. 

1. Chemistry of Rebaudioside B 

Rebaudioside B is a minor, naturally occurring steviol glycoside that can be obtained from the 
leaves of Stevia rebaudiana Bertoni. It is reported to be 150 times sweeter than sugar 
(Chaturvedula and Prakash, 2011). Similar to the other steviol glycosides, rebaudioside B is an 
ent-kaurane diterpene glycoside with a steviol backbone. It has been reported that rebaudioside B 
has poor aqueous solubility (Dong and Yang, 2020). 
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Chemical name:  13-[(2-O-β-D-glucopyranosyl-3-O-β-D-glucopyranosyl-β-D-
glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid 

 
Synonyms:  (4α)-13-[(O-β-D-glucopyranosyl-(12)-O-[(β-D-

glucopyranosyl-(13)]-β-D-glucopyranosyl)oxy]kaur-16-en-
18-oic acid; Rebaudioside B; Reb B 

 
Chemical formula:  C38H60O18 

 
Molecular weight (MW): 804.87 Daltons 

 
CAS Number: 58543-17-2 

The chemical structure of rebaudioside B is presented Figure 1. 

Figure 1. Chemical Structure of Rebaudioside Ba 

 
 

a From Millipore Sigma (2020) 

2. Chemistry of the Yeast Vector 

Blue California’s manufacturing process for the production of high purity rebaudioside B uses a 
beta-glucosidase enzyme, B-glu1, to facilitate biosynthesis by removing a glucosyl group from the 
C19 position of rebaudioside A. The enzyme is produced by a nonpathogenic and nontoxigenic 
strain of wild-type Pichia pastoris from the Saccharomycetaceae family. This strain was originally 
isolated from harvested plant material, cultured, and studied extensively by other groups, and has 
a history of use in food production. It is commonly found in a variety of food products, including 
cheese and wine. 
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P. pastoris is a unicellular yeast that is widely used in the biotechnology industry. It can be 
commonly found in nature, and it can grow in simple, inexpensive medium. Its morphology, 
physiology, and growth conditions have been widely studied and reported.  

The parental strain used by Blue California is closely related to P. pastoris ATCC 20864. It was 
converted to production strains by site-specific DNA integration to enable overexpression of B-
glu1, which is a member of the beta-glucosidase family identified from P. pastoris. Specifically, the 
expression cassette harboring the B-glu1 gene and a suitable promoter and transcription 
terminator pair are integrated into the genome of the P. pastoris production strain. Blue California 
has described similar P. pastoris vector preparation in GRN 667 for the production of rebaudioside 
M (Blue California, 2016), GRN 715 for the production of rebaudioside D (Blue California, 2017), 
GRN 823 for the production of rebaudioside E (Blue California, 2018), and GRN 911 for the 
production of rebaudioside I (Blue California, 2020). A list of relevant references is provided in 
Appendix 1. 

Rebaudioside B is produced from rebaudioside A via hydrolysis, where a sugar moiety is 
hydrolyzed from C19 of rebaudioside A using the B-glu1 enzyme, as shown in Figure 2. 
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Figure 2. Biosynthesis Pathway from Reb A to Reb B 

 

 

B. Manufacturing Processes 

Blue California manufactures high purity rebaudioside B in a process similar to that described for 
rebaudioside M in GRN 667 (Blue California, 2016), rebaudioside D in GRN 715 (Blue California, 
2017), rebaudioside E in GRN 823 (Blue California, 2018), and rebaudioside I in GRN 911 (Blue 
California, 2020). The proprietary and novel process for manufacturing BESTEVIA® Rebaudioside 
B uses a strain of P. pastoris yeast that contains the B-glu1 enzyme, which alters the glycosylation 
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of rebaudioside A by removing a glucosyl group from the C19 position, thereby obtaining 
rebaudioside B, as described in the published international patent application WO2019/006244 
(PCT/US2018/040193).3 

1. Catalytic Bioconversion Process 

To produce the enzymes used in the bio-conversion, the glycerol stock of Yeast Cell (carrying B-
glu1 enzyme gene) is removed from a -70°C freezer, thawed to room temperature, and grown in 
50 mL yeast culture seed media. After 12 hours, the growing Seed Culture 1 is transferred to 2-L 
yeast culture seed media as Seed Culture 2. When the cells4 read OD600 = 10, they are transferred 
to 500-L fermenters. This level 3 Seed Culture is then transferred to a 60-ton production fermenter.  

After confirming their catalytic activity in a small shaking flask, yeast cells are harvested by 
centrifugation. The cells are then passed through a homogenizer to release enzymes. The 
enzymes are separated by another centrifugation step and are resuspended in a reaction buffer. 
For the catalytic reaction needed to convert stevia extract containing rebaudioside A to 
rebaudioside B, the enzymes are mixed in the reaction buffer in a large 60-ton reaction tank with 
slow agitation.  

Blue California uses a ≥95% steviol glycosides starting material that is derived from Stevia 
rebaudiana leaves. The steviol glycosides are extracted with a 70% ethanol/30% water solution, 
isolated, and purified through microfiltration. The specifications for the raw material ≥95% steviol 
glycosides extract is provided in Table 1 and a manufacturing flow chart for the steviol glycosides 
starting material is provided in Figure 3. 

The stevia extract is fed into the tank containing the enzymes to allow the reaction to proceed. The 
reaction mixture is then heated to 85°C for 20 minutes to denature the enzymes in the supernatant, 
which is then removed for down-stream processing. 

2. Extraction & Purification 

The supernatant from the Catalytic Bioconversion Process, described in Part 2.B.1 above, is 
filtered to removing any remaining protein debris. The supernatant is then loaded onto large 
columns containing a macro-porous resin. The supernatant flows through the column by gravity 
and is bound to the resin. The column is then rinsed with a series of buffers. Rebaudioside B is 
eluted with food-grade ethanol a number of times. The exact number of elution cycles required is 
determined by the purity of rebaudioside B to be achieved, as each elution results in greater 
removal of impurities. The eluent is collected and condensed in a wipe-film evaporator. Blue 
California evaporates out the ethanol, and rebaudioside B remains in aqueous solution. 

 

 
3 Available at: https://patentscope.wipo.int/search/en/detail.jsf?docId=WO2019006244&tab=PCTBIBLIO (Accessed August 3, 2020) 
4 Blue California uses older, larger cells to perform the measurement. 
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Table 1. Specifications for Steviol Glycosides Starting Material 

Blue California’s  
Physical & Chemical 

Parameters 
JECFAa Specifications 

Steviol Glycosides 
Specifications for Steviol 

Glycosides Starting 
Material 

Appearance Form Powder Powder 
Appearance Color White to light yellow White 

Solubility Freely soluble in 50:50 water: ethanol Soluble in water 
Assay Not less than 95% total steviol glycosidesb ≥95% total steviol glycosides 

Residual Ethanol NMT 5,000 mg/kg < 5,000 mg/kg 
Residual Methanol NMT 200 mg/kg < 200 mg/kg 

Loss on Drying  NMT 6.0% ≤ 6% 
pH, 1% Solution 4.5 - 7.0 4.5-7.0 

Total Ash  NMT 1% < 1% 
Arsenic NMT 1 mg/kg < 1 ppm 

Lead NMT 1 mg/kg < 1 ppm 
Total Plate Count NMT 1,000 cfu/g < 1,000 cfu/g 

Yeast & Mold NMT 200 cfu/g < 100 cfu/g 
Salmonella Negative in 25 g Negative 

Escherichia coli Negative in 1 g Negative 
cfu – colony forming unit; g – gram; kg – kilogram; mg – milligram; NMT – not more than; ppm – parts per million 
a  Prepared at 84th JECFA (2017) 
b Total steviol glycosides as the sum of all compounds containing a steviol backbone conjugated to any 
number, combination, or orientation of saccharides (glucose, rhamnose, fructose, deoxyglucose xylose, 
galactose, arabinose, and xylose) occurring in the leaves of Stevia rebaudiana Bertoni. 

 

[Remainder of page is blank] 
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Figure 3. Flow Chart of Manufacturing Process for Blue California’s Steviol Glycosides Raw 
Material (≥95% Steviol Glycosides) 

 

PROCESS DIAGRAM 

IPre-O'eaning of {Stevio rebaudiana) leaves as starting raw 

Co umn separator filled with resin to ooncentrate Steviol 

Resin washed wilth Ethanol to release Glyoosides 

ste ·.ol Glycosi'des are recrystallized wilth Ethanol 

Separation of S:ltevioll Glycosides thrnugh m · mo-filtration 

lso !ation of steviosides ttu-ou.gh ultrafiltration 

Spray drying/Sievin.g/Meta Detection 

NO• REJECT 

YES -> ACCEPT 

The condensate is chilled to allow rebaudioside B to crystallize and precipitate from the solution. 
The wet crystals are collected, washed, and dissolved in ethanol. Blue California uses a 
recrystallization step to increase the concentration of rebaudioside B, while removing impurities, 
including other steviol glycosides, such as rebaudioside A and stevioside, that exhibit high 
solubilities than rebaudioside B. Consequently, the other steviol glycosides (i.e., impurities) will 
remain in solution while rebaudioside B precipitates out first, allowing Blue California to produce a 
higher purity rebaudioside B product. Activated charcoal is used to purify the final product by 
adsorbing the non-steviol glycosides impurities. The resulting rebaudioside B preparation is 
recrystallized, dried, and processed to the final BESTEVIA® Rebaudioside B 95% product. 

The manufacturing process is summarized in the flow chart provided in Figure 4. 
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All raw materials, processing aids, and additives used to manufacture rebaudioside B are food-
grade ingredients permitted by U.S. regulations or have been previously determined to be GRAS 
for their respective uses, as detailed in Appendix 2. 

Figure 4. Flow Chart of Manufacturing Process for Blue California’s BESTEVIA® 
Rebaudioside B 95% 

 

I Yeast Cell carrying B-glul enzyme 

Fermentation 

I Collect Yeast cell 

The enzymes are released by homogenizer 

The enzymes are separated from the cells by centrifugation 

The enzymes are re-suspended in a reaction buffer. The stevia 
extract is fed into the reaction to allow the reaction proceed 

The reaction mixture is 
heated to 85°C for 20mins 

The denatured enzymes are separated by centrifugation 

The supernatant is filtered and loaded to macro porous resin 

Wash the column 

I Elute Reb B from resin I 

Concentrate Reb B solutions 

I Re-dissolve powder 

Cool down and crystalize 

Filtration 

I Collect Precipitates 

Dry 

I Grinding and sifting 
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C. Product Specifications 

1. JECFA Specifications for Steviol Glycosides    

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

In the most recent JECFA monograph, published in 2017 (FAO, 2017), steviol glycosides 
specifications were modified to include a minimum requirement of not less than 95% total steviol 
glycosides, on a dry basis, “determined as the sum of all compounds containing a steviol backbone 
conjugated to any number, combination or orientation of saccharides (glucose, rhamnose, 
fructose, deoxyglucose xylose, galactose, arabinose and xylose) occurring in the leaves of Stevia 
rebaudiana Bertoni.” 

JECFA’s 2017 monograph describes steviol glycosides as white-to-yellow powders that are 
odorless or have a slight characteristic odor and exhibit a sweetness that is 200 - 300 times 
greater than that of sucrose. The ingredient must consist of a minimum of 95% total steviol 
glycosides, as defined above. The steviol glycosides are freely soluble in a 50:50 mixture of 
ethanol and water, and the 1 in 100 solutions exhibit pH values between 4.5 and 7.0. The product 
should not have more than 1% ash, with no more than a 6% loss on drying at 105°C after 2 hours. 
Any residual methanol levels should not exceed 200 mg per kg, and ethanol residues should not 
exceed 5,000 mg per kg. Arsenic and lead levels should not exceed 1 mg per kg. Microbiological 
criteria have also been established, with specifications of no more than 1,000 colony forming units 
(cfu) per g total plate count, not more than 200 cfu per g yeasts and molds, and E. coli and 
Salmonella negative in 1 g and 25 g, respectively.  

2. Specifications for Blue California’s Rebaudioside B Preparation and Supporting Methods 

Blue California has adopted product specifications for our BESTEVIA® Rebaudioside B preparation 
that meet or exceed current JECFA recommendations, while also complying with Food Chemicals 
Codex (FCC) specifications, for steviol glycosides as a consumable human food substance. The 
compositions of five non-consecutive lots of Blue California’s BESTEVIA® Rebaudioside B are 
compared with the JECFA and FCC specifications in Table 2.  

 

[Remainder of page is blank] 
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Table 2. Specifications for Blue California’s BESTEVIA® Rebaudioside B 95% 

Physical & Chemical 
Parameters 

JECFAa                  
Specifications 

Steviol Glycosides 

     FCCb                   
Specifications 

Steviol Glycosides 

    Blue California’s Minimum 
Specifications for BESTEVIA® 

Rebaudioside B 95% 

Results of BESTEVIA® Rebaudioside B 95%  

Lot #  
8300-200303 

Lot #  
8300-200423 

Lot #  
8300-200514 

Lot #  
8300-200521 

Lot #  
20180508-01 

Appearance Form Powder Powder, flakes, or 
granules Powder Pass Pass Pass Pass Pass 

Appearance Color White to light yellow White to light yellow White Pass Pass Pass Pass Pass 

Solubility Freely soluble in water: 
ethanol (50:50) 

Freely soluble in water: 
ethanol (50:50) 

Slightly soluble in a mixture of 
ethanol:water (50:50) Pass Pass Pass Pass Pass 

Purity 
(HPLC Area) ≥ 95% Steviol Glycosides ≥ 95% Steviol 

Glycosides ≥ 95% Rebaudioside B 96.5% 96.50% 96.6% 96.5% 97.0% 

Residual Ethanol NMT 5,000 mg/kg NMT 0.50% < 1,000 ppm < 200 ppm < 200 ppm < 200 ppm < 200 ppm < 200 ppm 

Residual Methanol NMT 200 mg/kg NMT 0.020% < 200 ppm < 100 ppm < 100 ppm < 100 ppm 110 ppm < 100 ppm 

Loss on Drying NMT 6.0% NMT 6.0% ≤ 6% 4.85% 4.57% 4.78% 4.75% 4.60% 
pH, 1% Solution 4.5 - 7.0 4.5 - 7.0 4.5-7.0 Pass Pass Pass Pass Pass 

Total Ash NMT 1% NMT 1% ≤ 1% 0.12% 0.11% 0.14% 0.13% 0.13% 

Arsenic NMT 1 mg/kg NMT 1 mg/kg < 0.5 ppm < 0.01 ppm < 0.01 ppm < 0.01 ppm < 0.01 ppm < 0.01 ppm 
Lead NMT 1 mg/kg NMT 1 mg/kg < 0.5 ppm 0.0082 ppm 0.0082 ppm 0.0105 ppm 0.0123 ppm 0.0102 ppm 

Cadmium NS NS < 0.5 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm 
Mercury NS NS < 0.5 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm < 0.005 ppm 

Total Plate Count (cfu/g) NMT 1,000 NS < 1,000  < 1,000 < 1,000 < 1,000 < 1,000 < 1,000 

Yeast & Mold (cfu/g) NMT 200 NS < 100  <50 < 50 < 50 < 50 < 50 
E. coli Negative in 1 g NS Negative Not detected Not detected Not detected Not detected Not detected 

Salmonella spp. Negative in 25 g NS Negative Not detected Not detected Not detected Not detected Not detected 
Total Coliform (cfu/g) NS NS < 10 < 3 < 3 < 3 < 3 < 3 

 

a  Prepared at 84th JECFA (2017) 
b  Steviol Glycosides monograph. Food Chemicals Codex (12th Ed.) (FCC, 2020) 
cfu – colony forming units; g – gram; HPLC – high performance liquid chromatography; kg – kilogram; mg – milligram; NMT – not more than; NS – not specified; ppm – parts per million 
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It is important to note that individual steviol glycosides have varying levels of solubility in water and 
water:ethanol solutions. It has been previously reported that pure steviol glycosides display no or 
low aqueous solubility at high concentrations (Upreti et al., 2011). As noted earlier in Part 2.A.1, 
rebaudioside B has poor aqueous solubility (Dong and Yang, 2020). A study by Celaya et al. 
(2016) found that rebaudioside A is poorly soluble in ethanol and water and stevioside is poorly 
soluble in water, but that the presence of both steviol glycosides together results in higher 
solubilities for both. While JECFA’s most recent steviol glycosides monograph specifies that steviol 
glycosides are freely soluble in 50:50 water:ethanol solution, this is impractical for high purity 
preparations of a single steviol glycoside, such as rebaudioside B, which exhibits lower solubility in 
water:ethanol solutions. 

Based on the solubility definitions provided in Table 3, Blue California’s BESTEVIA® Rebaudioside 
B, would be appropriately described as “slightly soluble.” 

Table 3. Solubility Definitionsa 

Description Approximate Volume (mL) of Solvent 
Needed to Dissolve 1 g of Solute 

Very soluble Less than 1 
Freely soluble 1 to 10 

Soluble 10 to 30 
Sparingly soluble 30 to 100 
Slightly soluble 100 to 1,000 

Very slightly soluble 1,000 to 10,000 
Practically insoluble Greater than 10,000 

a Adapted from Sigma Aldrich (2019) 

Blue California analyzes its BESTEVIA® Rebaudioside B preparation by high performance liquid 
chromatography (HPLC) following the method presented in Appendix 3. In addition to the 
presentation of key specifications found in Table 2 for comparison with generally accepted purity 
standards, certificates of analysis for five representative lots of BESTEVIA® Rebaudioside B are 
provided in Appendix 4. The chromatograms for representative lots of BESTEVIA® Rebaudioside B 
are provided in Appendix 5. Test reports for analyses of pesticide residues in representative lots of 
BESTEVIA® Rebaudioside B are located in Appendix 6. The collection of these reports 
demonstrates that the substance is well characterized and meets the established purity criteria. 

D. Physical or Technical Effect  

Blue California determined the relative sweetness of BESTEVIA® Rebaudioside B to be 160 X 
sweeter than sucrose by organoleptic comparison to 1.0%, 3.0%, and 6.0% sucrose solutions, 
following the method outlined in Appendix 7. 
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E. Stability 

1. Stability Data on Steviol Glycosides 

The stabilities of steviol glycosides and enzyme modified steviol glycosides have previously been 
reviewed in a number of GRAS Notifications, including GRN 275 (McNeil Nutritionals, 2009), GRN 
287 (Wisdom Natural Brands, 2009), GRN 790 (GLG Life Tech, 2019), and GRN 795 (Steviana 
Bioscience, 2018). 

Stevioside has been reported to be stable over the pH range 3-9 and can be heated at 100oC for 1 
hour without decomposing, but, at pH levels greater than 9, it rapidly decomposes (Kinghorn, 
2002). A series of stability studies in food applications was conducted on stevioside by Kroyer 
(2010). Solid stevioside was reported to be stable at up to 120oC for 1 hour. In aqueous solution, 
stevioside was reported to be stable at pH levels ranging from 2 to 10 for 2 hours at 60oC. No 
degradation was observed after 4 months at room temperature for 1 g per L solutions of stevioside 
in acetic acid (pH 3.1), citric acid (pH 2.6), and tartaric acid (pH 2.6). A 30% loss of stevioside was 
observed in a 1 g per L solution of phosphoric acid (pH 1.6) stored under the same conditions. In 
addition, degradation was observed in 10 g per L solutions of stevioside in acetic acid (pH 2.6, 2% 
loss), citric acid (pH 2.1, 22% loss), tartaric acid (pH 2.1, 33% loss), and phosphoric acid (pH 1.6, 
75% loss) after 4 months. 

Kroyer (2010) reported no significant changes in the concentrations of B-vitamins incubated with 
stevioside in aqueous solution at 80oC for 4 hours. A decrease in the degradation rate of vitamin C 
was observed after 4 hours under the same conditions, indicating that stevioside provides a 
protective effect. No stability effects or interactions were observed between mixtures of stevioside 
and saccharin, cyclamate, aspartame, acesulfame, and neohesperidin stored at 80oC for 4 hours 
or room temperature for 4 months. Furthermore, no stability effects or interactions were observed 
between stevioside and caffeine in coffee and tea beverages at 80oC for 4 hours. These results 
indicate that stevioside is stable under the intended conditions of use. 

Buniowska et al. (2020) studied the stability of steviol glycosides (from an aqueous Stevia 
rebaudiana Bertoni leaf extract) in a fruit juice beverage after thermal treatment ranging from 60.0 
to 99.0ºC. The authors reported that decreases in rebaudioside A, rebaudioside C, and 
rebaudioside F concentrations were observed after thermal processing at all temperatures, 
independent of initial concentration. However, for stevioside, both temperature and concentration 
affected the concentration after thermal processing, where stevioside was stable in solution at 
temperatures up to 80ºC. 

In a shelf stability study conducted by Salar et al. (2020), a stevia sweetener of unknown 
composition that was purchased from Agriestevia S.L (Molina de Segura, Murcia, Spain) was used 
to sweeten a fruit juice prepared with maqui powder and lemon and other citrus juices at a 
concentration of 4 mg per 100 mL. The samples were pasteurized at 85ºC for 15 seconds, after 
which aliquots were drawn and used in studies that investigated the effects of light and 



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 17 of 125 

temperature on the stabilities of vitamin C and phenolic compounds. The stabilities of vitamin C 
and phenolic compounds in the beverages prepared with sucrose and stevia were similar. Storage 
temperature had more of an effect on the analyzed bioactive compounds than light exposure, 
which was not deemed to be a “critical factor.” Compared with the sucrose-containing juice 
samples, there was a greater reduction in total flavonones content under light exposure at room 
temperature and a slightly higher loss of vitamin C during the first month was observed in juice 
containing the stevia sweetener. The authors noted that “stevia could be considered as an 
alternative sweetener by the industry,” even with these observations. 

Previously submitted GRAS Notices GRN 252 (Merisant, 2008), GRN 253 (Cargill, 2008), and 
GRN 304 (Sunwin/WILD, 2010) reported data indicating that rebaudioside A is stable under the 
intended conditions of use. 

Furthermore, in the 64 GRAS Notices that have been submitted to FDA and have received “no 
questions” letters to date, the presented stability data have supported the position that steviol 
glycosides are stable and well-suited for the intended uses in foods (FDA, 2020). 

2. Stability Data for Blue California’s BESTEVIA® Rebaudioside B 

Blue California conducted a 6-month stability study of five lots of BESTEVIA® Rebaudioside B. The 
samples were stored at 40°C ± 2°C at a relative humidity of 75% ± 5%. BESTEVIA® Rebaudioside 
B was observed to be stable over the course of the accelerated stability study, as demonstrated in 
Table 4. 
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Table 4. BESTEVIA® Rebaudioside B Storage Stability Data 

BESTEVIA® Rebaudioside B Lot # 20180508-01 

Duration Appearance Moisture 
(%) 

Rebaudioside 
(HPLC %) 

B Total Plate Count 
(cfu/g) 

E. coli  
(in 10 g) 

t=0 White Powder 5.2 99.3 20 Absent 

1 month White Powder 4.99 98.31 30 Absent 

2 months White Powder 4.40 96.8 30 Absent 

3 months White Powder 4.80 97.5 40 Absent 

4 months White Powder 4.5 96.42 40 Absent 

5 months White Powder 4.9 96.88 40 Absent 

6 months White Powder 4.20 96.2 50 Absent 

Average White Powder 4.70 97.34 36 Absent 

BESTEVIA® Rebaudioside B Lot #8300-20033 

Duration Appearance Moisture 
(%) 

Rebaudioside 
(HPLC %) 

B  Total Plate Count 
(cfu/g) 

E. coli  
(in 10 g) 

t=0 White Powder 4.9 98.85 30 Absent 

1 month White Powder 5.2 96.54 30 Absent 

2 months White Powder 5.1 97.79 50 Absent 

3 months White Powder 4.5 97.52 50 Absent 

4 months White Powder 4.6 96.62 50 Absent 

5 months White Powder 4.9 96.80 70 Absent 

6 months White Powder 4.7 97.22 70 Absent 

Average White Powder 4.84 97.30 50 Absent 

BESTEVIA®

Duration Appearance Moisture 
(%) 

Rebaudioside 
(HPLC %) 

B Total Plate Count 
(cfu/g) 

E. coli  
(in 10 g) 

t=0 White Powder 5.3 95.8 10 Absent 

1 month White Powder 5.1 96.65 10 Absent 

2 months White Powder 4.7 98.20 10 Absent 

3 months White Powder 4.8 96.25 30 Absent 

4 months White Powder 4.6 96.75 30 Absent 

5 months White Powder 4.6 97.23 40 Absent 

6 months White Powder 4.5 96.60 40 Absent 

Average White Powder 4.8 96.78 24 Absent 

 Rebaudioside B Lot #8300-200423 
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BESTEVIA® Rebaudioside B Lot #8300-200514 

Duration Appearance Moisture 
(%) 

Rebaudioside B 
(HPLC %) 

Total Plate Count 
(cfu/g) 

E. coli 
(in 10 g) 

t=0 White Powder 5.3 98.52 10 Absent 

1 month White Powder 5.1 97.80 20 Absent 

2 months White Powder 4.9 96.67 20 Absent 

3 months White Powder 4.8 96.40 40 Absent 

4 months White Powder 4.6 96.23 40 Absent 

5 months White Powder 5.3 96.72 40 Absent 

6 months White Powder 5.2 97.45 50 Absent 

Average White Powder 5.02 97.11 31 Absent 

BESTEVIA® Rebaudioside B Lot #8300-200521 

Duration Appearance Moisture 
(%) 

Rebaudioside B 
(HPLC %) 

Total Plate Count 
(cfu/g) 

E. coli 
(in 10 g) 

t=0 White Powder 5.2 97.15 40 Absent 

1 month White Powder 5.1 96.20 40 Absent 

2 months White Powder 4.7 97.55 50 Absent 

3 months White Powder 4.8 98.40 50 Absent 

4 months White Powder 4.6 96.45 50 Absent 

5 months White Powder 5.1 96.32 60 Absent 

6 months White Powder 5.2 96.50 60 Absent 

Average White Powder 4.96 96.90 50 Absent 
cfu – colony forming unit; g – gram; HPLC – high performance liquid chromatography 
 

The stability data for steviol glycosides in the scientific literature, the JECFA report, and the 
extensive stability testing for structurally similar rebaudioside A as presented in GRN 252 
(Merisant, 2008) and GRN 304 (Sunwin/WILD, 2010), along with Blue California’s stability testing 
results, support the position that Blue California’s BESTEVIA® Rebaudioside B preparation is well-
suited for the intended food uses. 

PART 3. DIETARY EXPOSURE 

The subject Blue California BESTEVIA® Rebaudioside B (≥95%) preparation is intended to be 
used as a table top sweetener and general purpose non-nutritive sweetener in various foods other 
than infant formulas and meat and poultry, as defined in 21 CFR 170.3(o)(19).5 The intended use 

 
5  Non-nutritive sweeteners: Substances having less than 2 percent of the caloric value of sucrose per equivalent unit of sweetening capacity. 
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levels will vary by actual food category, but the actual levels are self-limiting due to organoleptic 
factors and consumer taste considerations. However, the amounts of Blue California’s high purity 
rebaudioside B to be added to foods will not exceed the amounts reasonably required to 
accomplish the intended technical effect in foods as required by FDA regulation.6  

A. Estimate of Dietary Exposure to the Substance 

Many scholarly estimates of potential dietary intake replacement of sweeteners, including steviol 
glycosides have been published (FSANZ, 2008; WHO, 2003; Renwick, 2008) or submitted to FDA 
(Merisant, 2008). These are summarized in Appendix 8. In GRAS Notice 301, a simplified estimate 
was proposed to, and accepted by, FDA based on the estimates of exposure in “sucrose 
equivalents” (Renwick, 2008) and the sweetness intensity of any particular sweetener (BioVittoria, 
2009). As summarized in GRN 301, the intake of a sweetener that is 100 times as sweet as 
sucrose when used as a total sugar replacer for a 90th percentile would be a maximum of 9.9 mg 
per kg body weight (bw) per day for any population subgroup.  

The estimated sweetness intensity for Blue California’s BESTEVIA® Rebaudioside B preparation is 
approximately 160-fold that of sucrose (Part 2.D). Therefore, the highest 90th percentile 
consumption by any population subgroup of BESTEVIA® Rebaudioside B would be approximately 
6.19 mg per kg steviol glycosides bw per day. Based on an estimate that BESTEVIA® 
Rebaudioside B preparations consist of approximately 40% steviol equivalents,7 consumption 
would be less than 2.44 mg per kg bw per day on a steviol equivalents basis for any population 
group. These calculations are summarized in Table 5. 

 Table 5. Daily Intake of Sweeteners (in Sucrose Equivalents) & Estimated Daily Intakes of 
BESTEVIA® Rebaudioside B 

Population 
Group 

Intakes of Sweeteners 
(mg sucrose/kg bw/day)a 

Calculated Intake of 
BESTEVIA® Rebaudioside B 

(mg/kg bw/day)b 

Calculated Intake of 
BESTEVIA® Rebaudioside B 

as Steviol Equivalents 
(mg/kg bw/day) 

Low High Low High Low High 
Healthy 

Population 255 675 1.59 4.22 0.63 1.67 

Diabetic Adults 280 897 1.75 5.61 0.69 2.22 
Healthy Children  425 990 2.66 6.19 1.05 2.44 

Diabetic 
Children 672 908 4.20 5.68 1.66 2.24 

a  From Renwick (2008) 

b  Calculated by dividing the sucrose intake by the minimum average relative sweetness value of 160 for BESTEVIA® 
Rebaudioside B. 
bw – body weight; kg – kilogram; mg – milligram  

 
6  See 21 CFR 182.1(b)(1). 
7 Calculated as percent of molecular weight of steviol to molecular weight of rebaudioside B 
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The values in Table 5 are based on the assumption that Blue California’s BESTEVIA® 
Rebaudioside B preparation constitutes the entire sweetener market, which makes these estimates 
extremely conservative since the likelihood of that occurrence is minimal. For the general healthy 
adult population, the estimated maximum intake of purified steviol glycosides is 4.22 mg per kg bw 
per day (1.67 mg per kg steviol equivalents) for BESTEVIA® Rebaudioside B. For healthy children, 
the estimated maximal intake is 6.19 mg per kg bw per day (2.44 mg per kg as steviol equivalents) 
for BESTEVIA® Rebaudioside B. In all population groups, the estimated daily intake of purified 
rebaudioside B, expressed as steviol equivalents, is below the JECFA-established acceptable daily 
intake (ADI) of 4.0 mg per kg bw per day steviol equivalents. 

B. Estimated Dietary Exposure to Any Other Substance That is Expected to be Formed In or 
On Food 

This section is not applicable to Blue California’s BESTEVIA® Rebaudioside B, which would be 
chemically stable under conditions of use. 

C. Dietary Exposure to Contaminants or Byproducts 

While a recent publication by Kumari et al. (2016) investigated the Total Phenolic Content (TPC), 
Total Flavonoid Content (TFC), and Total Antioxidant Capacity (TAC) of S. rebaudiana leaf --- and 
the observed activity has been attributed to naturally-occurring phytochemicals such as phenolics, 
flavonoids, and pigments in the plant --- the study has minimal relevance with regard to the safety 
considerations of highly purified stevia extract, of which ≥ 95% consists of the most familiar steviol 
glycosides and their glucosylated steviol glycosides. These phytochemical contaminants, if 
present, are in low amounts and were likely similarly present in purified test materials that were 
used in the toxicology studies summarized in Appendix 9. 

Furthermore, no concerns regarding dietary exposure to contaminants or byproducts have been 
raised by expert regulatory bodies, including the World Health Organization/Joint FAO/WHO 
Expert Committee on Food Additives (WHO/JECFA), European Food Safety Authority (EFSA), 
Food Standards Australia New Zealand (FSANZ), and FDA, since JECFA’s first steviol glycosides 
review was performed in 2000 (WHO, 2000). 

PART 4. SELF-LIMITING LEVELS OF USE 

It has been well-documented in the published literature that the use of steviol glycosides is self-
limiting due to organoleptic factors and consumer taste considerations (Kochikyan et al., 2006; 
Carakostas et al., 2008; Brandle et al., 1998; Prakash et al., 2008; Gupta et al., 2016; Gerwig et 
al., 2016). These organoleptic factors include bitterness and astringency, as well as a lingering 
metallic aftertaste (Gerwig et al., 2016).   



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 22 of 125 

PART 5. EXPERIENCE BASED ON COMMON USE IN FOOD BEFORE 1958 

A. Other Information on Dietary Exposure 

1. History of Traditional Medicinal and Human Food Use 

Stevia has been used as a traditional medicine and sweetener by native Guarani tribes for 
centuries (Esen, 2016; Gerwig et al., 2016; Brusick, 2008; Brandle et al., 1998). Hawke (2003) 
reported that stevia is commonly used as a treatment for type 2 diabetes in South America. 
However, therapeutic doses of 1 gram per person per day or more were reported to be necessary 
to achieve the desired effects (Gregersen et al., 2004). 

For about 30 years, consumers in Japan and Brazil, where stevia has long been approved as a 
food additive, have been using stevia extracts as non-caloric sweeteners (Raintree, 2012). It was 
previously reported that 40% of the artificial sweetener market in Japan had been stevia based and 
that stevia is commonly used in processed foods in Japan (Lester, 1999). Use of steviol glycosides 
as a dietary supplement is presently permitted in the US, Canada, Australia, and New Zealand, 
and use as a natural health product is permitted in Canada. It has wide use in China and Japan in 
food and in dietary supplements. In 2005, it was estimated that sales of stevia in the US reached 
$45 million (Newsday, 2006). 

NewHope360 reported that the global market for stevia in 2014 was $347 million and is expected 
to increase to $565.2 million by 2020. In addition, consumption was expected to increase from 
2014 levels of 5,100.6 tons to 8,506.9 tons by 2020 (NewHope360, 2015).  

Most recently, Nutritional Outlook reported that Mintel data indicated a 48% increase in stevia-
containing products over the last five years (Decker and Prince, 2018). 

B. Summary of Regulatory History of Enzyme Modified Steviol Glycosides 

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; Health Canada, 2012). In the United States, steviol 
glycosides have been used as a dietary supplement since 1995 (Geuns, 2003).  

A brief overview of the most recent regulatory activity regarding steviol glycosides is presented 
below in Part 5.B Sections 1-5; a more detailed historical overview is provided in Appendix 10. 

1. U.S. Regulatory History 

Based on available information from FDA’s GRAS Notice Inventory website (FDA, 2020) as of 
August 5, 2020, FDA has issued 64 “no questions” letters on GRAS notices on rebaudioside A, 
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rebaudioside D, rebaudioside M, or high purity steviol glycosides, including those undergoing 
enzyme modification.  

In addition, the Flavor and Extract Manufacturers Association (FEMA) includes 20 steviol 
glycosides preparations, as detailed in Appendix 10, six of which are for enzymatically modified 
stevia extracts, on their GRAS lists. 

2. Canadian Regulatory History 

On November 30, 2012, Health Canada published its final clearance for use of steviol glycosides 
as a sweetener in foods (Health Canada, 2012). 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 (Health Canada, 2014). 
On January 15, 2016, Health Canada approved the use of rebaudioside M as a high-intensity 
sweetener under the same conditions as the previously approved steviol glycosides (Health 
Canada, 2016).  

Health Canada’s Food Directorate updated its List of Permitted Sweeteners to allow for the use of 
steviol glycosides as a sweetener in “unstandardized snack bars,” including granola bars, cereal 
bars, fiber bars, and protein isolate-based bars (Health Canada, 2017b). Health Canada (2017a) 
also modified the List of Permitted Sweeteners to include “all the steviol glycosides in the Stevia 
rebaudiana Bertoni plant (stevia plant).” 

In April 2019, Health Canada’s Food Directorate modified the List of Permitted Sweeteners to allow 
for the use of steviol glycosides from Stevia rebaudiana Bertoni in canned fruit products (Health 
Canada, 2019c). In May 2019, Health Canada’s Food Directorate modified the List of Permitted 
Sweeteners to allow for the use of steviol glycosides derived from Saccharomyces cerevisiae 
strains CD15380 and CD15407 at the same maximum levels of use as steviol glycosides derived 
from Stevia rebaudiana Bertoni (Health Canada, 2019b). On June 27, 2019, Health Canada’s Food 
Directorate modified the List of Permitted Sweeteners to allow for the use of steviol glycosides from 
various sources in “standardized flavoured milks” (Health Canada, 2019a). 

3. European Regulatory History 

An amendment to the European Union (EU) food additives regulation 231/2012, which became 
active on November 3, 2016, removed the previous requirement for stevia blends to contain at 
least 75% Reb A or stevioside. In addition, the updated regulation ---(EU) 2016/1814---now permits 
the following steviol glycosides in stevia blends: stevioside, rebaudiosides A, B, C, D, E, F and M, 
steviolbioside, rubusoside, and dulcoside (Searby, 2016). 

In 2017, JECFA updated the steviol glycosides specifications to include a minimum requirement of 
not less than 95% total steviol glycosides, on a dry basis, “determined as the sum of all 
compounds containing a steviol backbone conjugated to any number, combination or orientation of 
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saccharides (glucose, rhamnose, fructose, deoxyglucose, xylose, galactose, arabinose and xylose) 
occurring in the leaves of Stevia rebaudiana Bertoni.” Microbiological criteria were also 
established, with specifications of no more than 1,000 cfu per g total plate count, not more than 
200 cfu per g yeasts and molds, and E. coli and Salmonella negative in 1 g and 25 g, respectively 
(FAO, 2017). 

The European Food Safety Authority (EFSA) Panel of Food Additives and Nutrient Sources 
reviewed an application for glucosylated steviol glycoside preparations for use as a new food 
additive. The Panel concluded that the data supplied by the applicant were “insufficient to assess 
the safety” of the glucosylated steviol glycosides preparation. It should be noted that no safety 
concerns were raised in a more recent review by the EFSA Panel where their decision was based 
on the “limited” data provided in the dossier submitted by the applicant (EFSA, 2018).  

On September 24, 2019, the EFSA Panel on Food Additives and Flavourings concluded that there 
is no safety concern for rebaudioside M produced via enzymatic bioconversion and recommended 
that the European Commission consider establishing specifications for the preparation (EFSA, 
2019). 

On March 24, 2020, EFSA published a scientific opinion in response to a proposed amendment of 
the specifications for steviol glycosides, stating that all steviol glycosides share the same metabolic 
fate, and therefore the safety of 60 steviol glycosides identified in the leaves of Stevia rebaudiana 
Bertoni can be based on “read-across” from previously evaluated toxicological data. EFSA 
maintained that the ADI of 4 mg per kg bw applies to all 60 steviol glycosides. The EFSA Panel 
noted that the inclusion of more steviol glycosides, “whilst maintaining the assay value of not less 
than 95%, would allow less pure preparations” onto the market. The Panel stated that they “cannot 
conclude on the safety of the proposed amendment to the specifications of steviol glycosides (E 
960) as [a] food additive if the purity assay value of not less than 95% for the total content of 
steviol glycosides is maintained.” Furthermore, the Panel noted that it is possible to manufacture 
steviol glycosides with a purity higher than 95% total steviol glycosides (EFSA, 2020).  

4. Asian Regulatory History 

No regulatory updates have been identified in recent years. The Asian regulatory history for steviol 
glycosides through 2014 is presented in Appendix 10. 

5. Other Regulatory History 

FSANZ called for submissions on permitting all minor steviol glycosides extracted from stevia leaf 
to be included in the definition of steviol glycosides in the Food Standards Code, noting that “[no] 
evidence was found to suggest that the proposed changes pose any public health and safety 
concerns.” The submission period ended on December 19, 2016 (FSANZ, 2016b). Subsequently, 
on February 8, 2017, FSANZ approved a draft variation of the definition of steviol glycosides to 
include all steviol glycosides present in the Stevia rebaudiana leaf (FSANZ, 2017). 
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FSANZ called for comments on the production of Reb M using enzymes derived from genetically 
modified yeast. The comment period closed on August 31, 2018 (FSANZ, 2018b). Subsequently, 
on October 31, 2018, FSANZ approved a draft variation to include a reference to the production 
method (FSANZ, 2018a). 

On May 14, 2020, FSANZ published an approval report for a draft variation to amend the 
specification for steviol glycosides from Stevia rebaudiana Bertoni in section S3—35 of the 
Australia New Zealand Food Standards Code to include rebaudioside E produced by enzymatic 
conversion from stevia leaf extract. The approved draft variation allows for the use of high purity 
rebaudioside E (≥85% rebaudioside E; ≥95% total steviol glycosides) within the existing 
permissions and limits for steviol glycosides (FSANZ, 2020a). Subsequently, on July 28, 2020, 
Amendment No. 193 was published to include rebaudioside E produced by enzymatic conversion 
from stevia leaf extract (FSANZ, 2020b).  

PART 6. NARRATIVE 

The biological, toxicological, and clinical effects of stevia and steviol glycosides have been 
extensively reviewed (Carakostas et al., 2008; Geuns, 2003; Huxtable, 2002). Additionally---and as 
noted earlier--- national and international regulatory agencies have thoroughly reviewed the safety 
of stevia and its glycosides. Most notably, over the years, JECFA has evaluated purified steviol 
glycosides multiple times (WHO, 2000; WHO, 2006; WHO, 2007; WHO, 2008), and their findings 
have been summarized in Part 5.B.3. FSANZ (2008) also evaluated steviol glycosides for use in 
food. The JECFA reviews, as well as the other reviews completed before 2008, primarily focused 
on mixtures of steviol glycosides. These studies are summarized in Appendix 11. 

Since the JECFA evaluation (WHO, 2008), FDA has received and not objected to over sixty GRAS 
notifications for steviol glycosides or enzyme modified steviol glycosides, many of which were 
discussed by Perrier et al. (2018). In each case, FDA has agreed with the conclusions that steviol 
glycosides are GRAS based largely on the 0-4 mg per kg bw per day ADI on a steviol equivalence 
basis that was established by JECFA. A publication by Roberts et al. (2016) indicates that the ADI 
could be higher, as discussed further in Appendix 8. Among the GRAS notifications submitted to 
FDA, several assessed purified preparations of rebaudioside A, and they were supported by 
additional toxicology and clinical studies that are summarized in Appendix 9.  

Because of their sweetness characteristics, steviol glycosides have viable uses as a non-nutritive 
sweetener in foods.8 Periodic reviews by JECFA over the years indicate the progression of 

 
8  It has also been reported that steviol glycosides may have pharmacological properties, which can be used to treat certain disease conditions 

such as hypertension and type 2 diabetes. Chatsudthipong and Muanprasat (2009), as well as others, have published reviews where they 
note that such therapeutic applications have not been firmly established as being due to steviol glycosides. The reviewers point out that the 
effects occur at higher doses than would be used for sweetening purposes. Furthermore, many effects noted in older studies may have been 
due to impurities in preparations that do not meet the contemporary purity specifications established by JECFA for use as a sweetener. If oral 
doses of steviol glycosides impart pharmacological effects, such effects would undoubtedly occur due to actions of the principal metabolite, 
steviol, but the pharmacological effects of steviol have not been comprehensively investigated. 
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knowledge on the toxicology of steviol glycosides. Several early safety-related studies on these 
compounds were performed on crude extracts of stevia. These studies also included multiple 
investigations with in vivo and in vitro models, which explored the biological activity of stevia 
extracts at high doses or high concentrations. These early investigations raised several concerns, 
including impairment of fertility, renal effects, interference with glucose metabolism, and inhibition 
of mitochondrial enzymes. In recent years, as more and more studies were performed on purified 
glycosides, the toxicology profile of steviol glycosides eventually proved to be rather unremarkable. 
A number of subchronic, chronic, and reproductive studies have been conducted in laboratory 
animals. These studies were well designed with appropriate dosing regimens and adequate 
numbers of animals to maximize the probability of detection of important effects. Notably, the 
initially reported concerns related to the effects of stevia leaves or crude extracts on fertility were 
refuted by the well-designed reproductive studies with purified steviol glycosides. All other 
concerns failed to manifest themselves at the doses employed in the long-term rat studies.   

As discussed in Appendix 11 and elsewhere, at its 51st meeting, JECFA determined that there 
were adequate chronic studies in rats, particularly the study by Toyoda et al. (1997), to establish a 
temporary ADI of 0 - 2 mg per kg bw per day with an adequate margin of safety (Toyoda et al., 
1997). The Committee also critically reviewed the lack of carcinogenic response in well-conducted 
studies. These studies validated the Committee’s conclusion that the in vitro mutagenic activity of 
steviol did not present a risk of carcinogenic effects in vivo and, therefore, all common steviol 
glycosides that likely share the same basic metabolic and excretory pathway and that use high 
purity preparations of various steviol glycosides, are safe as sugar substitutes. Subsequently, the 
additional clinical data reviewed by JECFA allowed the Committee to establish a permanent ADI of 
0 - 4 mg per kg bw per day (based on steviol equivalents).  

More recently, JECFA published a safety evaluation of a number of food additives, including steviol 
glycosides (WHO, 2017). The JECFA Committee reviewed information supporting the safety of a 
Yarrowia lipolytica fermentation-produced rebaudioside A, which included a 90-day rat toxicity 
study and two in vitro genotoxicity studies, as well as in vitro colonic microflorae hydrolysis studies 
in several steviol glycosides, toxicokinetic studies of stevioside in humans and rats, and literature 
published since the 69th meeting.  

The Committee noted that the most recent short-term toxicity studies were consistent with those 
reviewed at or prior to the 69th meeting, and that the new toxicokinetic study in humans did not 
have a large enough subject pool to provide reliable toxicokinetic estimates to derive an update 
ADI for steviol glycosides. The Committee confirmed the current ADI of 0 - 4 mg per kg bw steviol. 
In addition, the Committee prepared new “tentative” specifications for steviol glycosides, which 
were expanded to include “any mixture of steviol glycosides compounds derived from S. 
rebaudiana Bertoni” while retaining the requirement that the total percentage of steviol glycosides 
is ≥ 95% (WHO, 2017).  

Blue California critically reviewed the JECFA assessments and agrees with the calculation of the 
ADI for steviol glycosides. 
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Several published and unpublished studies (summarized in Appendix 9) on purified preparations of 
rebaudioside A showed an absence of toxicological effects in rats (Curry and Roberts, 2008; 
Nikiforov and Eapen, 2008) and dogs (Eapen, 2008) in subchronic studies, and an absence of 
reproductive (Curry et al., 2008; Sloter, 2008a) and developmental effects (Sloter, 2008b) in rats. 
Most notably, pharmacokinetic studies in rats (Roberts and Renwick, 2008) and humans (Wheeler 
et al., 2008) on purified rebaudioside A follow the same pathway of being degraded to steviol by 
intestinal bacteria with subsequent rapid glucosylation and elimination in urine and feces.  

Purkayastha et al. (2014) compared the anaerobic in vitro metabolism of rebaudiosides A, B, D, 
and M with human fecal homogenates. In all cases, the rebaudiosides were hydrolyzed to steviol 
within 24 hours, with the majority of metabolism occurring within the first 8 hours. Metabolism of 
rebaudiosides took longer at higher concentrations (2.0 mg per mL vs. 0.2 mg per mL). There were 
no marked differences in rate or extent of hydrolysis observed between male and female fecal 
homogenates or individual rebaudiosides. 

In a follow up study, Purkayastha et al. (2016) investigated the metabolic fate of two 
concentrations of steviolbioside, dulcoside A, and rebaudiosides A, B, C, D, E, F, and M in an in 
vitro study using pooled human fecal homogenates over the course of 24 to 48 hours. It was 
reported that the glycosidic side chains ---containing glucose, rhamnose, xylose, fructose, and 
those with deoxy-glucose including combinations of α(1-2), β-1, β(1-2), β(1-3), and β(1-6) linkages 
---were mostly degraded to steviol within 24 hours. This observation supports the extrapolation of 
safety data for specific steviol glycosides and steviol to other steviol glycosides found in Stevia 
rebaudiana leaf extract. As previously observed, the rate of metabolism was slower at higher 
concentrations (2.0 mg per mL vs. 0.2 mg per mL). In addition, Purkayastha et al. (2016) reported 
that no appreciable differences in metabolism were observed between fecal homogenates 
obtained from males and females or those obtained from different ethnicities. 

Most recently, Purkayastha and Kwok (2020) investigated the metabolic fate of steviol glycosides 
in fecal homogenates collected from adults and children. Steviol glycosides obtained from stevia 
leaf extract (composed of more than 20 steviol glycosides, with Reb D and Reb M as the principal 
components), bioconversion reaction product (composed of Reb D and Reb M), minor steviol 
glycosides extracted from a stevia leaf extract (composed of Reb AM, Reb W2, Reb U2, Reb V, 
Reb N, and Reb O), enzyme modified steviol glycosides, and rebaudioside A standard were used 
as test samples for in vitro incubation in pooled human fecal homogenate samples obtained from 
adult and pediatric donors. Purkayastha and Kwok reported that all steviol glycosides preparations 
tested “shared qualitatively similar in vitro metabolic fates.” In addition, the authors concluded that 
“safety data for individual steviol glycosides can be used to support safety of all steviol glycosides 
produced by extraction and enzymatic conversion of stevia leaf extract.” 

Blue California concludes that the studies by Purkayastha et al. (2014; 2016; 2020) corroborate the 
presumption of safety of rebaudioside B, given the similarity of metabolism in concert with the large 
number of toxicology studies with other steviol glycosides. Furthermore, the studies on 
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rebaudioside A strengthen the argument that all steviol glycosides that follow the same metabolic 
pathway are safe at the JECFA established ADI.  

Blue California has also reviewed the findings from human clinical studies. Blue California noted 
that the clinical effects reported in humans occurred in patients with either elevated blood glucose 
or blood pressure (or both). JECFA called for studies in individuals that are neither hypertensive 
nor diabetic (WHO, 2006). The supplemental data presented to JECFA and also published by 
Barriocanal et al. (2008) demonstrate the lack of pharmacological effects of steviol glycosides at 
11 mg per kg bw per day in normal individuals, or approximately slightly more than 4 mg per kg bw 
on the basis of steviol equivalents (Barriocanal et al., 2008). Clinical studies on purified 
rebaudioside A showed an absence of effects on blood pressure (Maki et al., 2008a) and blood 
glucose levels (Maki et al., 2008b) at doses slightly higher than the exposures expected in food. 
Blue California concludes that there will be no effects on blood pressure and glucose metabolism 
in humans at the doses of steviol glycosides expected from its use in food as a non-nutritive 
sweetener. 

Two previously published studies summarized in Appendix 9 raised a potential concern regarding 
the toxicological effects of steviol glycosides. In one study, DNA damage was seen in a variety of 
organs as assessed by Comet assay in rats given drinking water containing 4 mg per mL steviol 
glycosides for up to 45 days (Nunes et al., 2007a). Several experts in the field have since 
questioned the methodology used in this study (Geuns, 2007; Williams, 2007; Brusick, 2008). Blue 
California has reviewed the cited publications, along with the responses made by the authors 
(Nunes et al., 2007b; Nunes et al., 2007c), and concurs with the challenges to the methodology 
utilized by Nunes et al. (2007a), thereby discounting the validity and relevance of this study.  

In another study with stevioside in rats, tartrate-resistant alkaline phosphatase (TRAP) levels were 
measured and found to be significantly decreased at doses as low as 15 mg per kg bw (Awney et 
al., 2011). TRAP is an enzyme that is expressed by bone-resorbing osteoclasts, inflammatory 
macrophages, and dendritic cells. This enzyme was not measured in any previous toxicology 
studies on steviol glycosides, nor has it been adequately vetted for application in toxicological 
studies. Critical reviews of this study by Carakostas (2012) and Waddell (2011) revealed a poor 
study design that included: insufficient numbers of animals; group-housing with the potential for 
stress-related changes; unreliable access to steviol via drinking water resulting in suspect dosing 
calculations in group-housed cages; no indication of fasting prior to blood collection (which affects 
many chemistry and hematological values); no urine collection; and no histopathological 
evaluations for confirmation of findings beyond the controls. Additionally, the report did not 
adequately describe mean or individual organ weight data, and it lacked comparison of study 
findings against laboratory historical control data. Blue California concurs with Carakostas (2012) 
and Waddell (2011) evaluations of the Awney et al. (2015) study and concludes that it does not 
impact the safety discussion of Blue California’s BESTEVIA® Rebaudioside B.  

Urban et al. (2013) examined the extensive genotoxicity database on steviol glycosides because 
some concern has been expressed in two publications (Brahmachari et al., 2011; Tandel, 2011) in 
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which the authors concluded that additional testing is necessary to adequately address the 
genotoxicity profile (Urban et al., 2013). The review aimed to address this matter by evaluating the 
specific genotoxicity studies of concern, while evaluating the adequacy of the database that 
includes more recent genotoxicity data not noted in these publications. The results of this literature 
review showed that the current database of in vitro and in vivo studies for steviol glycosides is 
robust and does not indicate that either stevioside or rebaudioside A is genotoxic. This finding, 
combined with a paucity of evidence for neoplasm development in rat bioassays, establishes the 
safety of all steviol glycosides with respect to their genotoxic/carcinogenic potential. Blue California 
agrees with the Urban et al. (2013) conclusions. 

In addition, a paper by Shannon et al. (2016) raises a possible concern of endocrine disruption by 
steviol. Blue California reviewed the publication and noted that the effects on progesterone 
production and on the action of progesterone (both antagonistic and agonistic) were observed in 
vitro in sperm cells. Blue California concludes that it is difficult to translate in vitro concentrations to 
local concentrations in vivo at receptors and that no adverse effects were observed in well-
conducted reproductive toxicology studies. Therefore, this study does not alter Blue California’s 
opinion that steviol glycosides preparations are generally recognized as safe. A summary of this 
study is provided in Appendix 9. 

A commercially available steviol glycoside extract (>99%, composition and brand unknown) was 
used to investigate genotoxicity in human peripheral blood lymphocytes. Uçar et al. (2017) 
observed no significant differences in chromosomal aberration induction or micronuclei between 
the control and treatment groups at 24 and 48 h. These data support previous findings that steviol 
glycosides are not genotoxic. 

Thøgersen et al. (2018) investigated the effect of rebaudioside A, stevioside, and steviol on 
porcine cytochrome p450 (CYP) expression and activity to assess their potential food-drug 
interactions in the IPEC-J2 cell line, which is a non-transformed cell line derived from intestinal 
porcine epithelial cells and in primary hepatocytes. The authors reported that there were no 
changes in CYP messenger ribonucleic acid (mRNA) expression following treatment of IPEC-J2 
cells with rebaudioside A, stevioside, and steviol compared with control. Treatment of primary 
hepatocytes resulted in increases in CYP329 mRNA at low concentrations of rebaudioside A and 
steviol, and at all concentrations of stevioside. The authors reported that while treatment with the 
steviol glycosides tested over 24 hours resulted in minor increases in CYP3A29 mRNA expression 
(< 2.0-fold), “no direct effect on CYP activity” was observed. The authors concluded that 
rebaudioside A, stevioside, and steviol are unlikely to cause a food-drug interaction but noted that 
the study could not predict long term effects and effects in vivo. 

A recently published study addressed the genotoxic activity of stevia (Svetia, purity not 
reported9). Human lymphocytes were treated with 5% and 0.5% Svetia for 2 hours. No 

 
9 While the purity of the material used for the study was not reported by Silva et al. (2018), a search of the manufacturer’s website 
(www.svetia.us) indicates that the trademarked material is a blend of cane sugar and 97% pure Reb A. 
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statistically significant difference in genetic damage was observed in the 0.5% treatment 
concentration compared with the negative control, while the 5% treatment concentration resulted in 
a statistically significant difference (P<0.0001) compared with the control, with a decrease in 
migration average. The authors described the effect as being beneficial. Human lymphocytes 
treated with 10% Svetia demonstrated significant (P<0.0001) genotoxic activity compared to the 
control; however, at treatment concentrations of 0.05%, 0.5%, and 5% Svetia, a significant 
(P<0.0001) decrease in average migration of DNA was observed compared with the control. The 
authors conclude that these results demonstrate the absence of genotoxicity at concentrations up 
to 5% Svetia (Silva et al., 2018). It should be noted that these observations are consistent with 
the weight of the evidence supporting negative genotoxicity and at odds with data reported by 
Nunes et al. (2007a). As discussed above, the validity and importance of the Nunes et al. study 
has been discounted given the questions surrounding the methodology. 

In a seven-week study, 13 subjects (ages 18 to 30 years) without a history of hypertension or 
hyperglycemia were supplemented with four commercial 1 g packets per day of steviol glycosides 
(equivalent to 0.1 g steviol glycosides per day, brand and composition not reported) for six weeks. 
Decreases in triglyceride, cholesterol, and serum TNF-α concentrations were observed. No 
adverse effects were reported (Sánchez-Delgado et al., 2019). 

Wang and Wu (2019) investigated the angiotensin-converting enzyme (ACE) inhibiting activity of a 
95% pure steviol glycosides extract (composition not reported) obtained from an ethanol extract of 
stevia leaves. Steviol glycosides were reported to have doubled the ACE inhibitory activity of an 
ethanolic extract of steviol leaves, were well-accepted in a sensory test in decaffeinated coffee, 
decaffeinated tea, and peanut protein beverages, and had a significant antihypertensive effect in 
spontaneously hypertensive rats. No adverse events in humans or rats were reported. 

The interaction between select prescription drugs and steviol acyl glucuronide, the major 
metabolite of rebaudioside A, was investigated by Zhou et al. (2019). Organic anion transporter 3 
(OAT3) – mediated update of steviol acyl glucuronide was examined in vitro using human 
embryonic kidney 293 (HEK293) cells. HEK293 cells were transfected with human organic anion 
transporter 3 (hOAT3) and rat organic anion transporter 3 (rOAT3). Both probenecid and 
glimepiride were potent inhibitors of hOAT3 and rOAT3 with no apparent species differences 
observed. Pharmacokinetic studies in male Sprague Dawley rats revealed that both probenecid 
and glimepiride significantly elevated plasma steviol acyl glucuronide concentrations, particularly 
between 6 and 8 hours after oral administration of rebaudioside A. The inhibition of OAT3 is a 
potential mechanism for the interaction between steviol acyl glucuronide and probenecid and 
glimepiride, which could be clinically relevant. The authors concluded that “care should be given to 
populations with concomitant use of stevia leaf extracts and probenecid or glimepiride.” 

Blue California has reviewed the Zhou et al. (2019) publication in detail and notes that the 
pharmacokinetic oral dose used in the study was 15 mg per kg rebaudioside A. Plasma 
concentrations of steviol acyl glucuronide were observed to be dose-dependent after oral 



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 31 of 125 

administration of rebaudioside A, with an average concentration maximum (Cmax) of approximately 
39 ng per mL at 5 mg per kg rebaudioside A and 170 ng per mL at 15 mg per kg rebaudioside A, 
respectively, observed at 6 hours post-dosing. Given the observed dose-dependency, it is possible 
that a reduced interaction would be observed between steviol acyl glucuronide and probenecid and 
glimiperide at lower doses of rebaudioside A. Based on a steviol equivalence factor of 0.329 for 
rebaudioside A10, the 15 mg per kw dose corresponds to 4.9 mg per kg steviol equivalents, which 
is higher than the JECFA-established ADI of 4.0 mg per kg bw per day. Given that the 
investigational dose is higher than the accepted ADI for steviol glycosides and the history of safe 
use of steviol glycosides, including the paucity of reported case studies regarding the concomitant 
ingestion of steviol glycosides and probenecid and glimiperide, Blue California concludes that the 
use of steviol glycosides as proposed herein remains safe for the general population and agrees 
with Zhou et al. (2019) in an abundance of caution that care should be exercised in the small 
subset of the population for which probenecid and glimiperide are prescribed; however, more data 
are necessary to draw any specific conclusions about their findings. 

Halasa et al. (2020) published a case study vignette on the investigation of the presence of steviol 
glycosides metabolites in plasma, cerebrospinal fluid, amniotic fluid, and cord blood in samples 
collected as early as 2004. The end date was not provided. Steviol glucuronide, the primary steviol 
metabolite, was detected in all types of samples, but was observed primarily in the plasma. Of the 
samples, seven of the 38 adults (18%) had detectable steviol glucuronide concentrations, while 
two of 13 (15%) amniotic fluid samples and one of 15 (7%) cord blood samples contained steviol 
glucuronide. The authors noted that steviol glucuronide was detected only in samples obtained in 
and after 2008, which corresponds to the dates of the first GRAS Notices submitted to FDA for 
steviol glycosides. 

It should be noted that Halasa et al. (2020) did not discuss their findings in relation to the time of 
consumption and intake levels of steviol glycosides. As steviol glucuronide is a known metabolite 
of steviol glycosides and is expected to be observed in plasma following steviol glycosides 
ingestion, this study serves to support previous published findings.  

Recent studies in rats have been identified in the published literature. Assi et al. (2020) 
investigated the use of an ethanolic extract of dried S. rebaudiana leaves (chemical composition 
not reported) to treat diabetic rats. No adverse effects or unplanned animal deaths were reported.  

Cho et al. (2018) investigated the impact of stevia and obesity on fertility and reproductive 
outcomes in Sprague Dawley rats. Rats were administered 2-3 mg per kg bw per day rebaudioside 
A in drinking water starting two weeks prior to mating and throughout lactation. The authors 
reported that obese rats supplemented with rebaudioside A displayed a lower fertility index than 
untreated obese rats (53.3% vs. 85.7%, respectively); however, the rate of successful pregnancies 
was higher in obese rats supplemented with rebaudioside A than untreated obese rats (100% vs. 
60.7%). No animal deaths were reported.  

 
10 Calculated as the ratio of molecular weight of Steviol to the molecular weight of Rebaudioside A 
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A follow-up study examined the impact of maternal low-dose rebaudioside A consumption on 
adiposity, glucose tolerance, gut microbiota, and the mesolimbic pathway in obese dams and their 
offspring (Nettleton et al., 2020). Pregnant obese rats and their offspring were fed high fat/sucrose 
diet plus 3 mg per kg bw per day rebaudioside A (Sigma-Aldrich) through 18 weeks postpartum. 
The authors noted that rebaudioside A consumption reduced the fertility of dams, as previously 
reported (Cho et al., 2018). The study supports findings that low-calorie sweeteners may not be 
metabolically inert. No animal deaths were reported. 

Blue California notes that the effect of steviol glycosides on fertility and reproductive outcomes has 
been the subject of a number of investigations as discussed further in Appendix 9, and that these 
recent publications by Cho et al. (2018) and Nettleton et al. (2020) corroborate previous findings by 
Planas and Kuć (1968), where 5% crude stevia leaf extract was observed to reduce fertility to 21% 
in female rats.  

The effects of non-nutritive low-calorie sweeteners on gut microbiota were reviewed by Plaza-Diaz 
et al. (2020). It was noted that there have been no reports of negative interactions between steviol 
glycosides and colonic microbiota; however, it is possible that steviol glycosides modify the gut 
microbiota. The authors note further studies are necessary to “clarify its specific effects.” 

A recent review by Ray et al. (2020) focused on the effects of Stevia rebaudiana on glucose 
homeostasis, blood pressure, and inflammation. The authors reported that no hypersensitivities or 
allergies were reported since 2008, and that the few prior reports were for “improperly filtered 
stevia extracts.” Furthermore, Ray et al. noted that additional randomized controlled trials are 
needed to confirm the beneficial effects of stevia. No significant adverse effects were noted from 
any study included in the review. 

Zhao et al. (2020) reported that stevioside improved hyperglycemia-induced cardiac dysfunction in 
male C57BL/6 mice. Stevioside supplementation reduced the expression levels of cardiac fibrosis 
producing lysyl oxidase family and weakened the collagen cross-linking lysyl oxidase-like 2 caused 
by hyperglycemia, as well as promoted the elimination of existing fibrosis via the regulation of 
matrix metalloproteinase and tissue inhibitors of metalloproteinase. No adverse events or 
unplanned deaths were reported. 

The effect of steviol on cytotoxicity, adipogenesis, ROS concentration, and gene expression were 
studied in the murine 3T3-L1 cell line. Kurek et al. (2020) reported that there was no observed 
effect on the proliferation of cells, lipid accumulation, or intracellular ROS generation at steviol 
concentrations up to 100 µM. Furthermore, it was reported that steviol reduced the expression of 
genes regulating the adipogenesis and lipogenesis process. Results of this study further support 
the safety of steviol—and by extension—steviol glycosides. 

Abolhasani et al. (2020) evaluated the in vitro cytotoxicity of stevioside on cancerous liver 
(HepG2), colon (HT29), and breast (MCF7) cells, as well as normal kidney cells (Hek293), 
compared to cisplatin. Stevioside was reported to display higher cell growth inhibition on the 
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HepG2 cell line and was not observed to have high toxicity on the Hek293 normal cell line. The 
authors concluded that stevioside “showed less cytotoxic effects compared to cisplatin” (abstract 
only). 

Blue California agrees with the safety conclusions of the 64 GRAS Expert Panels in the notices for 
steviol glycosides previously submitted to FDA that resulted in "no questions" responses from FDA, 
JECFA (WHO, 2006; WHO, 2008), and Renwick (2008) that a sufficient number of good quality 
health and safety studies exist to support the determination that purified preparations of steviol 
glycosides, when added to food at levels up to full replacement of sucrose on a sweetness 
equivalency basis, meet FDA’s definition of safe.   

Blue California concludes that it is reasonable to apply the JECFA ADI of 4 mg per kg bw per day 
for steviol glycosides (expressed on a steviol basis) to BESTEVIA® Rebaudioside B. Therefore, 
with the steviol equivalence values shown in Table 5, Blue California concludes that, for the 
general population, the estimated maximum daily intake of the BESTEVIA® Rebaudioside B 
preparation described herein is 6.19 mg per kg bw or 2.44 mg per kg expressed as steviol 
equivalents. Based upon these calculations, the intake of Blue California’s BESTEVIA® 
Rebaudioside B preparation described herein safely aligns with the 4 mg per kg bw per day ADI 
expressed as steviol equivalents as determined by JECFA. 

Blue California’s BESTEVIA® Rebaudioside B preparation contains not less than 95% rebaudioside 
B. Given the structural similarities with rebaudioside A, stevioside, and other steviol glycosides, 
and considering analogous metabolic pathways for all these substances, the safety data on stevia 
and its other components have a direct bearing on the present safety assessment for BESTEVIA® 
Rebaudioside B. This is further supported by over a decade and a half of scientific studies on the 
safety of these substances, along with the fact that the major regulatory bodies view the results of 
toxicology studies on either stevioside or rebaudioside A as applicable to the safety assessment of 
all known steviol glycosides, since all are metabolized and excreted by similar pathways, with 
steviol being the common metabolite for each. The foundational safety of Reb A, other steviol 
glycosides and steviol has been summarized, with key studies summarized in Appendix 9. 

Furthermore, Blue California has reviewed this safety information and has concluded that 
BESTEVIA® Rebaudioside B is generally recognized as safe for the proposed uses. 

A. GRAS Criteria 

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

“…reasonable certainty in the minds of competent scientists that the substance is 
not harmful under the intended conditions of use.”11  

 
11 See 21 CFR 170.3 (e)(i) and 81 FR 54959 Available at: https://www.federalregister.gov/documents/2016/08/17/2016-19164/substances-
generally-recognized-as-safe (Accessed on 8/3/20). 
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Amplification is provided in that the conclusion of safety is to include probable consumption of the 
substance in question, the cumulative effect of the substance and appropriate safety factors. It is 
FDA’s operational definition of safety that serves as the framework against which this evaluation is 
provided. 

Furthermore, in discussing GRAS criteria, FDA notes that: 

“…General recognition of safety requires common knowledge, throughout the 
expert scientific community knowledgeable about the safety of substances directly 
or indirectly added to food, that there is reasonable certainty that the substance is 
not harmful under the conditions of its intended use.” 

“‘Common knowledge’ can be based on either “scientific procedures” or on 
experience based on common use of a substance in food prior to January 1, 
1958.” 12 

FDA discusses in more detail what is meant by the requirement of general knowledge and 
acceptance of pertinent information within the scientific community, i.e., the so-called “common 
knowledge element,” in terms of the two following component elements:13 

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

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

General recognition of safety based upon scientific procedures shall require the same quantity and 
quality of scientific evidence as is required to obtain approval of a food additive. General 
recognition of safety through scientific procedures shall be based upon the application of generally 
available and accepted scientific data, information, or methods, which ordinarily are published, as 
well as the application of scientific principles, and may be corroborated by the application of 
unpublished scientific data, information, or methods. 

The apparent imprecision of the terms “appreciable,” “at the time,” and “reasonable certainty” 
demonstrates that the FDA recognizes the impossibility of providing absolute safety in this or any 
other area (Lu, 1988; Renwick, 1990; Rulis and Levitt, 2009). 

 
12 See 81 FR 54959 Available at: https://www.federalregister.gov/documents/2016/08/17/2016-19164/substances-generally-recognized-as-safe 
(Accessed on 8/3/20). 
13 See Footnote 1. 
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As noted below, this safety assessment to ascertain GRAS status for high purity steviol glycosides 
for the specified food uses meets FDA criteria for reasonable certainty of no harm by considering 
both the technical and common knowledge elements.  

B. Expert Panel Findings on Safety of BESTEVIA® Rebaudioside B 

An evaluation of the safety and GRAS status of the intended use of Blue California’s BESTEVIA® 
Rebaudioside B (≥95%) preparation has been conducted by an Expert Panel convened by GRAS 
Associates. The Panel consisted of Robert Kapp, Ph.D., Fellow Academy of Toxicological 
Sciences (ATS), Fellow Royal Society of Biology (FRSB) & European Registered Toxicologist 
(ERT, UK); Kara Lewis, Ph.D.; and Katrina Emmel, Ph.D., as Panel Chair. The Expert Panel 
reviewed Blue California’s dossier as well as other publicly available information available to them. 
The individuals who served as Expert Panelists are qualified to evaluate the safety of foods and 
food ingredients by merit of scientific training and experience.  

The GRAS Expert Panel report is provided in Appendix 12. 

C. Common Knowledge Elements for GRAS Conclusions 

The first common knowledge element for a GRAS conclusion requires that data and information 
relied upon to establish safety must be generally available; this is most commonly established by 
utilizing studies published in peer-reviewed scientific journals. The second common knowledge 
element for a GRAS conclusion requires that consensus exists within the broader scientific 
community. 

1. Public Availability of Scientific Information 

The majority of the studies reviewed on steviol glycosides and steviol have been published in the 
scientific literature as summarized in Appendix 9. Most of the literature relied upon by JECFA has 
also been published---most importantly the chronic rat studies on steviol glycosides. JECFA did 
make limited use of unpublished studies, and they were summarized in the two JECFA 
monographs. Moreover, JECFA publicly releases the results of their safety reviews, and their 
meeting summaries and monographs are readily available on their website. 

With regard to the safety documentation, the key pharmacokinetic data establish that steviol 
glycosides are not absorbed through the gastrointestinal (GI) tract, per se; they are converted to 
steviol by bacteria normally present in the large intestine, and the steviol is absorbed but rapidly 
metabolized and excreted (Gardana et al., 2003; Koyama et al., 2003b). The action of bacteria in 
the large intestine is directly supported by the published study that showed that steviol glycosides 
can be converted to steviol in the large intestine by normal anaerobic GI flora as demonstrated by 
an in vitro study in fecal homogenates (Koyama et al., 2003b; Renwick and Tarka, 2008). Two 
publications confirm that the metabolism of rebaudioside B follows the same pathway as other 
steviol glycosides (Purkayastha et al., 2014; 2016). 
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The ADI for steviol glycosides has been set largely based on a published chronic study in rats 
(Toyoda et al., 1997) and several published clinical studies that report no pharmacological effects 
in humans at doses several fold higher than the ADI (Barriocanal et al., 2006; Barriocanal et al., 
2008; Wheeler et al., 2008). As mentioned above, Roberts et al. (2016) noted that the ADI could 
be higher using a chemical-specific adjustment factor (CSAF), as defined by the WHO in 2005, 
determined by comparative studies in rats and humans, which they conclude can justify an ADI 
value of 6-16 mg per kg bw per day for steviol glycosides. 

The toxicity of the metabolite, steviol, has been well reviewed in the published literature (Geuns, 
2003; WHO, 2006; Urban et al., 2013).  

In addition, there is a large, publicly available, collection of GRNs regarding steviol glycosides on 
FDA’s website. 

2. Scientific Consensus 

The second common knowledge element for a GRAS conclusion requires that there be a basis to 
conclude that consensus exists among qualified scientists about the safety of the substance for its 
intended use.  

A number of well-respected regulatory agencies, including JECFA, EFSA, FSANZ, the Switzerland 
Office of Public Health, and Health Canada, as well as numerous well-respected individual 
scientists, have indicated that steviol glycosides are safe for human consumption at doses in the 
range of the JECFA ADI (FAO, 2010; EFSA, 2010; FSANZ, 2008; Switzerland Federal Office of 
Public Health, 2008; Health Canada, 2012; Xili et al., 1992; Toyoda et al., 1997; Geuns, 2003; 
Williams, 2007). Since December 2008, over sixty GRAS notifications have been submitted to FDA 
for highly purified stevia-derived sweetener products, and FDA detailed reviews have consistently 
yielded “no questions” letters.  

In summary, a compelling case can be made that scientific consensus exists regarding the safety 
of steviol glycosides when of sufficiently high purity. The central role of conversion to steviol and 
subsequent elimination with these naturally occurring steviol glycosides extends to the manner in 
which the various steviol glycosides molecules are metabolized and eliminated from the body. 
While the scientific conclusions are not unanimous regarding the safe human food uses of steviol 
glycosides, Blue California believes that a wide consensus does exist in the scientific community to 
support a GRAS conclusion as evidenced by several publications (Carakostas, 2012; Geuns, 
2007; Urban et al., 2013; Waddell, 2011; Williams, 2007; Brusick, 2008) that refute safety concerns 
expressed by a minority of scientists. Roberts et al. (2016) suggests that the ADI could be higher 
than has been previously accepted by the scientific community.  

D. Conclusion 

In consideration of the aggregate safety information available on naturally occurring steviol 
glycosides, Blue California concludes that BESTEVIA® Rebaudioside B (≥95%) defined in the 
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subject notification are safe for use as a general purpose non-nutritive sweetener in foods other 
than infant formulas and meat and poultry products. The JECFA ADI for steviol glycosides of 4 mg 
per kg bw per day (as steviol equivalents) can be applied to Blue California’s BESTEVIA® 
Rebaudioside B preparation. Based on published dietary exposure data for other approved 
sweeteners and adjusting for relative sweetness intensity, intake was estimated for healthy non-
diabetic children and adults, and diabetic children and adults with the following findings. 

The worst-case estimated intakes of Blue California’s BESTEVIA® Rebaudioside B preparation for 
several population groups summarized in Part 3.A. are no greater than 2.44 mg per kg steviol 
equivalents per bw per day, which is well below the ADI of 4 mg per kg bw expressed as steviol 
equivalents as established by JECFA. The dietary levels from anticipated food consumption are 
not likely to exceed the ADI when high purity steviol glycosides composed of at least 95% total 
steviol glycosides are used as a general non-nutritive sweetener. 

Accordingly, BESTEVIA® Rebaudioside B (≥95%) as produced by Blue California and declared 
within the subject notification meet FDA’s definition of safety in that there is “reasonable certainty 
of no harm under the intended conditions of use” as described herein and, therefore, are generally 
recognized as safe (GRAS). 

 

 

 

[Remainder of page is blank] 
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PART 7. LIST OF SUPPORTING DATA AND INFORMATION IN THE GRAS NOTICE. 

A. References 

1. List of Acronyms 

ACE   Angiotensin-converting enzyme 
ADI   Acceptable Daily Intake 
ADME   Absorption, Distribution, Metabolism and Excretion 
ALT   Alanine aminotransferase 
AST   Aspartate aminotransferase 
ATS   Academy of Toxicological Sciences 
AUC   Area under the plasma-concentration time curve  
AVA   Agri-food and Veterinary Authority of Singapore 
BP   Blood pressure 
bw   Body Weight 
CFR   Code of Federal Regulations 
cfu   Colony Forming Unit 
CGMP   Current Good Manufacturing Practice 
Cmax   Maximum serum concentration 
CSAF   Chemical-Specific Adjustment Factor 
CYP   Cytochrome P450 
DBP   Diastolic blood pressure 
DNA   Deoxyribonucleic Acid 
EDI   Estimated daily intake 
EFSA   European Food Safety Authority 
ERT   European Registered Toxicologist 
EU   European Union 
FCC   Food Chemicals Codex 
FD&C Act  Federal Food Drug and Cosmetics Act 
FDA   Food and Drug Administration 
FEMA   Flavor Extract Manufacturers Association 
FOIA   Freedom of Information Act 
FRSB   Fellow Royal Society of Biology 
FSANZ   Food Standards Australia New Zealand 
FSSAI   Food Safety and Standards Authority of India 
g   Gram 
GA   GRAS Associates 
GEMS   Global Environment Monitoring System 
GGT   Gamma-glutamyltransferase 
GI   Gastrointestinal 
GRAS   Generally Recognized as Safe 
GRNs   GRAS Notices 
h or hr   Hour 
HbA1c   Glycated hemoglobin 
HEK293  Human embryonic kidney 293 
hOAT3   Human organic anion transporter 3 
HPLC   High performance liquid chromatography 
IADSA   International Alliance of Dietary/Food Supplement Associations 
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INS   International Numbering System 
JECFA   Joint FAO/WHO Expert Committee on Food Additives 
kg   Kilogram 
L   Liter 
LD50   Median (50%) lethal dose 
mg   Milligram 
Mins   Minutes 
mL   Milliliter 
MPL   Maximum permitted level  
mRNA   Messenger ribonucleic acid 
MW   Molecular Weight 
ng   Nanogram 
NHANES  National Health and Nutrition Examination Surveys 
NHPs   Natural Health Products 
NMT   Not more than 
NOAEL   No observed adverse effect level 
NS   Not specified 
OAT3   Organic anion transporter 3 
OECD   Organisation for Economic Co-operation and Development 
ppm   Parts per million 
Reb A   Rebaudioside A 
Reb M   Rebaudioside M 
rOAT3   Rat organic anion transporter 3 
SBP   Systolic blood pressure 
TAC   Total antioxidant capacity 
TFC   Total flavonoid content 
Tmax   Time at which maximum (peak) plasma concentration (Cmax) of substance is observed 
TPC   Total phenolic content 
TRAP   Tartrate-resistant alkaline phosphatase 
UDS   Unscheduled DNA synthesis 
ug   Microgram 
WHO   World Health Organization 
WHO/JECFA  World Health Organizaiton/Joint FAO/WHO Expert Committee on Food Additives 
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B. Appendices 

Appendix 1 List of Scientific Publications Regarding the Synthesis of 
Rebaudioside B 

1. Transformation of Pichia pastoris to produce engineered strains for producing non-caloric sweeteners. 
International Published Patent Application WO2016/168413 and European Patent No. EP 3283614 B1. 

2. Protein expression in Pichia pastoris: recent achievements and perspectives for heterologous protein 
production. Appl. Microbiol. Biotechnol. (2014) 98: 5301-5317. 

3.  Production of Reb B and other steviol glycosides by hydrolysis of steviol glycosides by beta-glucosidase. 
International Published Patent Application WO2019/006244 (PCT/US2018/040193).   

4. Non-Caloric Sweetener. United States Patent Nos. 10,654,881 and 10,597,418. 

5. Non-caloric sweeteners and methods for synthesizing. United States Patent Nos. 10,442,831 and 
10,450,338 

6. Bioconversion of Rebaudioside I from Rebaudioside A. Molecules (2014) 19:17345-17355; (describing 
enzymatic bioconversion). 

7. Functional genomics uncovers three glucosyltransferases involved in the synthesis of the major sweet 
glucosides of Stevia rebaudiana. The Plant Journal (2005) 41:56–67 (identification of UGTs involved in 
steviol glycoside biosynthesis from stevia). 

8. Synthesis of Rebaudioside-A by enzymatic transglycosylation of stevioside present in the leaves of 
Stevia rebaudiana Bertoni. Food Chemistry (2016) 200:154–158.  
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Appendix 2 Regulatory Status of Raw Materials and Processing Aids 
Used in the Manufacture of BESTEVIA® Rebaudioside B 

Raw Material Use Regulatory Status 

21 CFR Approved Uses 

Yeast extract Fermentation 
and Culture 
Media 

184.1983 Used as a flavoring agent and adjuvant at levels not to exceed 
5% in food . 

Yeast Peptone Fermentation 
and Culture 
Media 

184.1553 Peptones are GRAS affirmed for use as processing aids 

Glycerol Fermentation 
and Culture 
Media 

GRAS; standard material used within food industry 

Potassium 
phosphate 

Fermentation 
Medium 

GRAS; standard materials used within enzyme industry 

Ferric chloride Fermentation 
Medium 

184.1297 Used as a nutrient supplement and processing aid with no 
limitation other than cGMP 

Ammonia Fermentation 
Medium 

184.1139 Used as a leavening agent, pH control agent, surface- finished 
agent, and boiler water additive with no limitation other than 
cGMP 

Sucrose/ 

sugar 

Reaction 
Medium 

GRAS; standard material used within food industry 

UDP-glucose Reaction 
Medium 

FDA's approval of UDP-Glucose is noted in GRAS notice # 
00045, GRN 000626 and GRN 000106 

Ethanol Elution solvent 
Crystallization 

182.1 GRAS when used in accordance with cGMP 
JECFA specifications for steviol glycosides specify a level 
of not more than 5,000 ppm for ethanol residues 

Methanol Fermentation 
media and 
Crystallization 

182.1 GRAS when used in accordance with cGMP 
JECFA specifications for steviol glycosides specify a level of 
not more than 200 ppm for methanol residues 

Activated 
charcoal 

Decolorizing 
agent 

GRAS; standard material used within the food industry 

Microporous 
resin 

Purification Used in accordance with § 173.25 
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Appendix 3 Analytical Method 

Please refer to the Appendix 3 document, provided as a separate file. 
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Appendix 4 Certificates of Analysis for Multiple Lots of BESTEVIA® 
Rebaudioside B 

Appendix 4.1 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200303 

Appendix 4.2 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200423 

Appendix 4.3 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200514 

Appendix 4.4 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200521 

Appendix 4.5 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 20180508-01 
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Appendix 4.1 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200303 

 

30111 Tom 
a ho S n t.a M rgari ca. CA 92688 

Tel: 949'.635.1 ~90 
F ~ 'H'J,6 5. 1988 

CERTIFICATE OF ANALYSIS 

Pn,duct: BESIEVIA , ltebaudiioside B 95% 
Dem#: B.El 70831111]) 

Lot . llJllbet·: 8300-100,303 Ori,giwd l!.(amna1:fun1~: Bl f Caftifotim 
~faoufac1m-e Dat~: 03-0'3-?011:0, QC ai:cepfanc,f dare: 03-09-20"20 
E~ira1ionlJJf-fet dat-e,: IB-03-:20-U Co:anhJ of Origin: Ohina 

ATIRIBUTES MEDIODS RESUI.TS 

APPiEARANO:E 
FOREIGN MI\.TI'EIR 

White powder 
J\BSENT 

VISUAL 
VISUAL 

PASS 
PASS 

ODOR CHAR.ACTBR'.l:STIC DI.FACTORY PASS 
TASTE CHAR.ACTER'.!ISTIC GUS-IAIOR'Y PASS 

REBAUDIOSIDE B. >95%, 96.5%, 

LOSS ON DRYrnG ::: 6 • USP 4 .. :85 • 
HEAVY MEI Af..S < lOppm USP PASS 
ARSENIC < 10.S[il,pID. ICP-MS <= O.Olppm 
C.AJI!illliM -=: 10,5~ ICP-MS <= 0.005ppm 
lEAD 
MERCURY 

< 105~ 
<10.5~ 

ICP-MS 
I,CP-MS 

0.00824ppm 
<= 0.005ppm 

E1HM OL < l ,OOO[P,pm USP <= 200ppm 
MEIHANOL < 200!1),pm USP <= lOOppm 
SOLUBILITY Slightly so1nble in a mixture ,of JECFA PASS 

e&mol &water (50:50) 
ASH .'.::. 1 • USP 0.11% 
PH 4.5-7.0 USP PASS 
BULK.DENSITY -== 10.15 ~m] USP PASS 
TAP DENSITY .== 10.30glml USP PASS 
PARTICLE :SJZE: > '90"/• through Mesh mm Siei.te USP PASS 

TOI AL PU.IE COUNI' < 1,000 c:fu/gm AOAC <= 1000 ,em/'gm 
TOI AL OOIJFOR'.Ml 
YEAST A._NI) MOI.ns 

< lO oful'gm 
< 100 cfufgrn 

AOAC 
AOAC 

<= 3 clillgmii 
<= 50 ,c-fnlgm 

E. roI..l: NEiGATIVE AOAC Not Detected 
:S.AIMONEll.A NEGATIVE AOAC otDeteoted 

SHEI.FUFE PASS 

App,m ed b)': X : !\,fao (QC anage,· Revision dare: 08-3'1-20_JJ 
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Appendix 4.2 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200423 

 

30 11 1 To= 
a c:ho S fl t.I M rgarica, CA 91688 

Tcl; 90.6J5. 19'90 
F , 949.635 .1988 

CERTIFICATE OF Al"'fALYSIS 

Produr.t: BESTEVL!\ , Rebaudioside B 95% 
Dem#: B-El 708300 

Lot .. mn.bet·: 8300L?004?3 Ori,giml l\fau:lllfadun t : Blae Californiia 
Manu.fuc,mn"f' Date:: 04-23-?0 .. 01 QC ai:reptance date: O~-?S-2020 
fupirationlre-test d.,te: 0~-13-?iOll Country of Origin: Ohina 

ATIRIBlffES S:PECIFICA11O .. il,tETIIODS RESULTS 

APPEAR.ANOE 
FOREIGN Ji."TI'EIR 

White powder 
ABSENT 

VISUAL 
VISUAL 

PASS 
PASS 

OOOR CHARACIERiISTIC O1.FACIORY PASS 
TASTE CHARAC'Tm!ISlIC GUSTAIORY PASS 

REBAUDliOSIDE B 

LOSS ON DRYING 
HE.A 'VY MEI A1LS 

:: 6"/4 
< l0ppm 

USP 
USP 

4.S • 
PASS 

ARSENii!C < 10-5 A)fil [CPJb.ilS < O.Olppm. 
CADMIUM < 10.5 ppm [CPJb.>IS < 0.005ppm. 
lEAD < 10_j ppm [CP--N15 O.OOS23ppm 
MER!CURY < 0.5 ppm [CPJb.>IS < 0.005ppm 
ETIIANOL < l ,OOOAJm USP < 200ppm 
METHANOL < 200ppm USP < lOOppm. 
SOLUB.ll.ITY Sligbfly solrible m ,a llllllifme of JECFA. PASS 

e&mol & wafer (50::50) 
ASH :: 1% USP 0.11% 
PH 4.5-7.0 USP PASS 
BUI...K DENSITY :::'..o.1swm1 USP PASS 
'I.AP DENSITY .:::_OJOwitil USP PASS 
PARTICLE SJZE: > 100% thrclugb. Mesh #80 Siei.;,e USP PASS 

1101' J\L PLAIE COUNT < 1 000 cfu/gm AO.AC < lOOOdi!J!gm 
T101' AL OOLIFOR:li,if < lOdir/gm AOAC < 3 cfu/gm 
YEAST AND MOIDS < 100 c,fu{gm AO.AC < 50ie:fn(gm 
E.rnll: NEGATIVE AOAC Not Detected 
SAI..M:O:NELI..A. NEGATIVE AOAC of Detected 

PASS 

Approved X. : ~iao ( ,QC. Manager ) Revis ion dare: 08-31-2 O:...f) 
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Appendix 4.3 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200514 

 

30 111 T0mu 

CERTIFICATE OF AN.I\L YSIS 

Pmdud: :BESTE'\lIA® Reba.ucliooide B 95% 
De,m#: BEl 083001 

Lot Num.be,Jf: 8300-!0!!1514 Orig;in:11 l\l:m.m11dllll'H: Blue Caliifol'nia 
lifaomac'filll'e:Oa~ t!!l5-14-l01l0 QC acceptance Wlite<:: 05-10-1010 
bp:irancm!~eat :de: 015-14--102! Counn-y of Origin: China 

RESULTS 

APPEAlt.iU«E Ui~powda- VISUAL PASS 
FOREIGN MATI'ER ABS VISUAL PASS 
ODOR OHARA.CTERISTIC Oll'A.CT10RY PASS 
1'.ASIB CHARA!CTERISTIC GUSTA. IDR.Y PASS 

HPLC 96.6% 

WSS ON DR.YING ~ ,6 ,-. USP' 4.78%, 
REA VY :ME'r AlI.S < lO iPpm USP' PASS 
A.RS C < 05 iPpm ICP-MS < CUOl ppm 
CAmmJM[ c:: 05 ppm ICP-MS < CUOOSppm 
I...EA[!11 c:: 05 iPpm ICP-MS O.i0105 ppm 
MEROURY < 0.:5 ppm ICP-MS < 0.00:Sppm 
ETIIANOI.. < l ,000 ppm USP' < 200ppm 
METIIANOL < lOO ppm USP' < l (IOppm 
SOUJBILITY Sliglitly .sobible in a. om::tnre of JBCFA PASS 

elbanol & waler ¢50:50) 
A.SH ~l% USP' 0.14-0 ' 

lPH 45-7J)i USP' PASS 
BIBX Dfil'ilSITY ::. 0 .1 S g.i'iml USP' PASS 
TAP DE.iNSITY ::. 0.3 0 g.i'iml USP' PASS 
lP'A.E:TICil.E SIZE.: ::i ,go . °' lhmugh Mesh ~o Sre'lise USP' PASS 

TOTAL JPLA. rn co. , < l ,000 cml',gm AOA.C < lOOOcm/gm 
TOTA.LCOI: .. wow < lO cfufgm AOA.C < 3cfufgm 
YEAST .AND MOl..IlS < lOOe gm AOA.C < 50e gm 
E. COLlli: .· A.TNE AOA.C Not Dete.ded. 
SALMONELLA. .·A.TNE AOA.C ot Dmctedl 

HPLC 

Appro ed by: X Y. i\Jao ( QC . at1age,· R'e risi"o11 date: 08-0 -- O_ 0 
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Appendix 4.4 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 8300-200521 

Flan ho S ca M~ r Clll, CA 9268 
Tel: 9.6]j_ I 

il.lC 9 9,6-35.19 

1CERTIFICATE OF AN.U YSIS 

Prndud: BESTEVIA® Rebaudio-sidle B 95% 
lite,m#;: :BEl 708300 

Lot Nwnbe-F': 831JO-l005H Oi:,,igioal! lba.u&du:re-F': Bhte Califul"uia 
Mamd'~elbte: 105-ll-•. lOiW 1Q_;(: a;ttepfam:-e date: 05-M-?O?JO 
E::q,iraticmfi:-e-ie311!· dl:1fe: IIIIS-? 1-202? Coon.tr)- ,of~.: Clwi-:1 

SPECIDC.i\.TIO - RESULTS 

.APPE!ARANCE \Vhitepowder· ilISUAL PASS 
FOE'.EIGN :iMATI'fill .ABSENT VISUAL PASS 
ODOR. 10HAR.ACTERISTIC 01.Ji' ACiPOR.Y PASS 
'f.AS"IB 10HAR.ACTE!R.ISTIC iGU.S"fA 'iPOR.Y PASS 

UB ~UDIOSIDE B BPI£ 96.5% 

LOSSONDR: .G ~ 16% USP 4.1S a, 

REA VY MEJ'Al.S c::: lO ppm USP PASS 
.A.RS C c::: 10.5 ppm ICP-MS C: ljl1_10l ppm 
C.ADMUJMI < 0.5 ppm ICP-MS < 01_100S ppm 
LE.A!D < i0..5 ppm ICP-MS OJU23 ppm 
MEilOCJKY ·C::: 0.5 ppm ICP-1\.fS < liluOOS ppm 
ETHANOL < l ,OOOppm USP < 200ppm 
· IBTIIANOL c::: :l OOppm USP HO ppm 

SOUJBillTY .Slightly solnbl'e m a:miiltture of JEQii'A PASS 
ol&wmr (.50:50) 

ASH ~1% USP 0.13%, 
PH 4.5-1Ji11 USP PASS 
BUl.K DfflSITY ~ 10.15 rJ, USP PASS 
'F.AP DENSITY ~0..}0 rJ, USP PASS 
PARTia..E SIZE.: > '90 ~ Mesh #60 Sie1,~ USP PASS 

"ffflAL PLA 'I'E COUNT < 1,000 c:fufgiD AOAC < .000 cfu/gin 
'fOTAL CCH.Jf'ORM c::: IO c.fu.lgm AOAC < 3 cfufgm 
YEAST . .AND MOWS < IOO efu/gm AOAC < 50 e:fulgm 
E. COU: NEGATIVE AOAC Not Dete.cied 
SALMONEU.A GATIVE .~OAC otD~ 

HPLC 

Appro ·ed by: X .r:. Mao R.msiofl date: 0 -04- fJ fJ  
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Appendix 4.5 Certificate of Analysis for BESTEVIA® Rebaudioside B Lot 20180508-01 

 

  

Rani.hg S ta M r ca. CA 9268 
Tel: 9.635. 1 -no 
ax: 9•9.6J 5.19 

CERTIFICATE OF' AN.AL YSIS 

P~odu:d: BESTEl/ IA Rebau:dios:i:dle B 95% 
lte,m#: B-E17083001 

2018051[118-0!J. Original Manufad:ure:r: Blue C:aliforoi.-, 
'l'.ilanw i£'1uFe ][b:re: IOlli-W-2010 QC. ue~tao.()e ,cl!af:e: 01-!S-2.0~!l 
fu;piration.lre-l:e:it cbf:e: 01-?.til-:?Jfl:U Cooob1· ,of 0~: Cihma 

RESULTS 

.A.PPEA.RANOE "41hife powde:r VISU.AL PASS 
FOREIGN MATI'Ell ABS VISU.AL PASS 
ODOR OHAR.A1CTERIS11C OlJF ACiflOR.Y PASS 
1'.AS1l'E: OHAR.A1CTERJi5TIC GUS1'AIDRY PASS 

R:EB.AUDIOSIDE B HPLC 

LOSS: ON DRYING ~,6 • USP 4.fiO , 
HEAVY MErALS < IO ppm USP PASS 
ARSENIC < 10.5ppm ICP-MS < 0.iOl [Ppm 
CADI\.m:JM < 10.5 [Pplll ICP-MS < (l.i005ppm 
I..EAD1 < i0.5ppm ICP-MS 0,0102 ppm 
:MID«:iUR.Y < i0.5 !PPlll ICP-MS < 0.1005 ppm, 
ETIIANOL < l,.000 ppm USP < 200ppm 

IB'fHANOL < 200 ppm USP < l iOO ppm 
sm..um:I.ITY Slig,b:tly solnb'le m. a mioctnre of JBOFA. PASS 

,l!ihanol &: w:m,r (50:50) 
ASH ~ 1% USP 0.13' a, 

PH 4 . .5-1.0 USP PASS 
BID .. K DHNSITY ~i0.15 ~ ml USP PASS 
'I.AF DEiNSITY ~ ,0_3,0 g1m1 USP PASS 
PARTICiI..E SIZR:. > 90 , ll:u:ou§h 1em ~ O Sie. se USP PASS 

T01'AL NATE COUNI' < 1,000 cliJJgm AOAC < 11000 cfu!gm 
T01'AL iCOUFORM < lO clu.lgm AOAC < 3du/gm 
YEAS'il' AND MOillS < 100 efu/gm AOAC < 5'0 efulgm 
E. COU: NiEGATNE AOAC Not Detected 
SAI..MONEUA NEGATIVE AOAC ofDetected 

PASS 

(} Manager Re ·isi'oi~ date: 08-()4-_ O:.. 0 
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Appendix 5 Representative Chromatograms for Multiple Batches of 
BESTEVIA® Rebaudioside B 

Appendix 5.1 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200303 

Appendix 5.2 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200423 

Appendix 5.3 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200514 

Appendix 5.4 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200521 

Appendix 5.5 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 20180508-
01 

 

Note: The following key identifies corresponding analytical sample and production batch numbers 

Eurofins NIMS# 9655139, BESTEVIA® Rebaudioside B Lot 8300-200303 

Eurofins NIMS# 9655140, BESTEVIA® Rebaudioside B Lot 8300-200423 

Eurofins NIMS# 9655141, BESTEVIA® Rebaudioside B Lot 8300-200514 

Eurofins NIMS# 9655142, BESTEVIA® Rebaudioside B Lot 8300-200521 

Eurofins NIMS# 9655143, BESTEVIA® Rebaudioside B Lot 20180508-01 
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Appendix 5.1 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200303 

 

 

 

 

 

Chromatoeram and Results 

Injection Detaills 
hjection Name.· ilmn T11me i(~· :30..00 
WallM!mber. 1:B11 irjection Vol'ume: §JOO 

hjection Tw,e.: Channel: UV:.JllS1 
~tion t..eltf!I: Wav;elengltl: 210 
lnslrumenl l'iletllolj_- Reb B.JIEOIFA2010 ll!lf'LC_04 &mdwidlh: n.a. 
Proce.ss.i'lg Method: Sfl!'riosid'es DillOOR Factor: '!IOltoOOO 
ln.iedion Dai'Elr,me: 1!5i'Jull'20 100:M Sar,de Weqit 10. 1101,3 

On'omatogram 

60.0 
l!J MISC OC-BR-.200712-4 Rab B 110 

11 · Reb!lt.:lklellle B · 21.668 

I 

40.0 

I 

..,. :30.0 I 

I 
8 
C 
fB i 20.0 I 

~ 
' I 

10.0 I 

I 

0.0 iJ l 
I 

•6,0 
16.0 :zo.o 25.0 :;m.o 

Tirne [min) 

55.0 - Aoex Reooi.4iOSide E!. 100½ :it 21 67 min 

1% _..,;!ioi.iclc BM¾ .121 44, ill ~,~. 
SD.0 -

197.5•1 ~ «) • ..di,:,&ldu ~ ~ al ;:!US 1111 ,ri 001:1 ·~ 

,4 i'.J.O-

3D.0 -

:m.o-

10.0-

0.1)-

rm 
-!5.0 -

190 ::200 220 24!0 2130 280 300 

lntenation Results 
No. Peak Name Reiention Time Alrea Heiglrt Re1al:r.e· Area Relative Hleighi Amooni· 

min n\1\.1.lf'"min m'!.U 'Mi 'Mi moo/a 
1 Rebaudioside B .21.668 1Q.Q52 45..32§ 100..00 mo..oo 96373§.4138 
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Appendix 5.2 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200423 

 

 

 

 

 

Chromato1m1m 

Chromatoe:ram and Results 

Injection Detai~ 
lfyeCOOf'ltilame." 9655UO-E _ ESAC-740-2020-000400115 Run Tmie i(nrmJ: 30._l)D, 
~ Mlmber. 1:H4 l:ryedion Voi'lm'Je! 5JOO 
lfyeCOOl'I TJIPE!(" l!lllillonown Chaooel: UV:._VIS1 
Calibration t.evet Wav,e!lenglh: 2101 

lnstrumel1f Method: lb!!b B JECfA2010 ll!!lPL!C_04 ,Bandwidltl: n.a. 
~ g Method: stewDSides Dirmori Factor. 11001.0000 

I i!nieCOOl'I DatefflJ'l'le." 151Jull'201 !02:117 Sammie We.i!Jht 10.110411 

~0.0 
l!] MISC OC-BR-.2007 12-4 Rao B #1::l Aoex Re'lltuAiO~ide B 100½ .at 21 1)9 min 

55.0 
1 · Reball'dklekle B - 21.61!~ '% t..-l io i(Jc B t;O%...t 147 ,n' 1000 01> 

5D.0 -
197.1!17 ..diotidi. ~ 5()1),l. 1 .. 1000 01> 

40,0 

I 
-40.0· 

.,,.. 3M 
~ 
~ 3D.0 -

f 
,::: 

"' i ;io,o I 

;li :20.0 -

' 10.0 

10.0-

' ) \ 
0.0 I 

O.Ca-
•6,0 

ij,0 :ZQ.O 215.0 :JO.Cl -5.0 
nn 

Tirne lminJ 190 :200 220 2410 260 280 300 

lntem ation Results 
No. Peak liame ReiEmiion Time ,Area Height R.e-1a-t:ive Area RelaliveHeig .Amount 

min mA.U"min mA/U 'M, 'M, mcolfl 
1 Rebaudioside B 2 1.69•2 .29..500 4tl..563 100..00 100..00 963622.411:18 
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Appendix 5.3 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200514 

 

"on Results 
Peak l',lame Relemion Time 

min 
Area 

nv!!.U"min 
l-leig 

nv!!.U 
ReJam.oe Area 

'Mi 
Relalive Heighi 

'Mi 
Rebaudioside IB .21.srn 20.030 45.453 mo.oo 100.00 

 

 

 

 

 

Chromatoeram and Results 

lnjecdon 
l r:jecfion .Name: 

Det• 
frun Tane ,(l'ffl'!J: 30 . ..00 

V~Mlmbe-r.: 1:.C11 i r:jecfion Vdume: .5JOO 
lr:jecfion Type.· Ch.anoel: UV_VIS1 
Calibration tel.lei: Wa~: 210 
lnslrume.nl Ad'eltiolj: Reh B JBDFA2010111LlPLC_04 Bandwidth: n.a. 
~g ftlelhod: Sfeviosid'es Diuoori Faci'w: 1100 .. 0000 
I ~coon Oal'a/r,me: 1!511Jull'20i 104!:52 SarrdeW~t ,1uo113 

Chroma m 

50.0 
ISC_OC-BR-.2007'12-4 Rab B #18 

55.0 

40.0 

..., 30.0 
~ 
~ 
8 
C 

"' i 20.0 

~ 

0.0 

0.0 

•5,0 
5.0 ~0.0 

, 1 - R!iba lldioalde B - 21.810 

25.0 
Ti rn [min] 

50.0 

40.0 

30.0 

:w.a 

10.0 

:30,0 -5.0 
90 :200 220 2-tO 2€10 

rm 

280 300 
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Appendix 5.4 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 8300-
200521 

 

 

 

 

 

 

Chromatoeram and Results 

lnjecdoo Detailis 
1'¥d'ion rlllame: Run T1171e ,tminJ: .30J)Q, 

Vial ,tilumbe,: f¥!dion Vol'llll7lf': 5JOO 
i'¥ction T.ni,e: Cha~: UV_VIS,1 
Calibraoon level: Wa~: :210 
lnslrumenf Method: Reb B JEOIFA2010 ll!lli'LC_04 B:andwidltl: n..a_ 
~g Method: stev.iosides Diuli::Jn Factor: 1101l0000 
I miection Oa:t.e/r1111e: 151'J ulr.l0 1 106.:25 Sande Weait 10_ 11050 

ChromatoBam 

(;0,0 I!] MISC _OC-BR--2007'12--<I Rab B #21 

~ - ~b,n.dloekle D - ~Lo.i ll 

4-0.0 

..., 30,0 

I 
8 I 
C .,, 
~ 20,0 

I i 

10.0 

0,0 
,) 

I 

•6,0 
16.0 :zo.o 26.0 :m,o 

Time [min] 

55_0 _ A~ Reoow ot ide B 100½. at 21 114 min 

% L..1io idc El !;(1% .)!{ :21 ttt 1'!l.-, 1000 01) 

r\' 
.'.l...:lio&ld& ll: ~ .'.II ;;i o::i rnir, r:ir:ig, llO 

50.0 -

<I CUJ. -

30.0 -

:m.o-

' 10.0-

IHI-

rm 
-!HI-

190 :wo 220 2CO 280 280 300 

lnteeration Results 
Nb. Peak Name R-eientilon Time hea Height R,e:Jati,,,e hea Relative hleighl: AmounT· 

min mi'!.U"min mi'!.U 'M, 'M, mcoJ'C!I 
1 Rebaudioside• B .2U M0 20-716 46_906 100..00 rno..oo 965473.0000 
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Appendix 5.5 Representative Chromatogram for BESTEVIA® Rebaudioside B Lot 20180508-
01 

 

  

Chromatoeram and Results 

lnje,ctioin Detaills 
hjecfiofJName: Frun Tme i(l"l'in,I: JaOO 
Vial ,lfiloolber. 1 :0 11 frjecfiofJ Vo!'ume! 5JOO 
hjecfiofJ T)PE Char:JBeil: UV_VlS1 
Calibration i...evel: Wa~: 210 
lnslrurnenl lllettl,;JQ: Reb B..IIEOFA2010 I LC_04 Bandwid!'tl: n.a. 
Processwii9 Method: Sfmosioes DiUOOR Faclor: 1100 .. 0000 
' - c:m,J Datetr1me: 15i'JuLr20 !07:58 Sa ·, t 10.11050 

Olromarogram 

60.0 
I!] M ISC OC-BR-.200712--4 Rab B #.241 

1 - Rebaudioalde B - 21.85D 

40.0 

..,. :30.0 
I 

I 
B 
C ... 
~ 20,0 

~ 

10,0 

0.0 1J \. 
I 

•6,0 
16,0 :zo.o 25.0 :JO.O 

T!rne [min) 

55.0 - Agex Reool,JIJi0Side El 100'1, ilt 21 a5 min 

% R.!ioo...-:lio~i,:.i,, B ~ % oil 21 ~ ,n" 1000 0~ 

5D.0 -
197, g ~ • ..diollldu II: ~ al~ .o, 111'1if'I 000 ·00 

.4 1'.J.O-

3D.0 -

:20.i'.I -

10.0-

O.Ca-

rm 
-!5.0-

100 :mo 220 2;1!0 2130 280 300 

Integration Results 
No. Peak Name RetEmion Time Rea HeigJrt Relatii.e-Area Relaiive Hlei'ght Amount 

min mA..11.lf'"min nv\U 'M, 'M, moaro 
1 Rebaudioside B .21.850 .20.85Q 47.147 10CI.OO rno.oo Q72133.678'!i 
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Appendix 6 BESTEVIA® Rebaudioside B Pesticide Testing Reports 

Appendix 6.1 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200303 

Appendix 6.2 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200423 

Appendix 6.3 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200514 

Appendix 6.4 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200521 

Appendix 6.5 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 20180508-01 
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Appendix 6.1 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200303 

  

:;~ e U r Of I n S J Eur,ofins Scientific Inc. (Peta'luma) 

Emmin.s SciBllfific Inc. ~Peialuma'I 

1365 Redwood W'ay 
Pelaruma. CA 94954 
• 11 707 7'92 731JO 
ESAOClienl:Servioes@EuronnsUS.oom 

Blue Ca'fifamia Co. C l ie111.t Code: ~ K0000075 
PO Ni.mber: 1!160220-A 

HacfiOmrani ANPJLY111CAL REPORT 
301'1111 Tomas Reee;ivedl On: 04Jun2000 

Raocho Senta Margarita. GA 92688 AR-20-l<!K-OOOOO!ii--02 ~ported On: :22.Ju'l2000 
Report Supersedes AR-20-IKIK-(]{)!Q205-01 

Eurofins Sample Code: 740-:2D20-060400 14 Sample Regisbration Date: D4Ji.n2020 
Client Sample Codie: Condition Upon Receipt ac,cepilable. 2D"C 
Saq,lle DesClliption: Bestevia Rebaudioside B Sample RefB'ence: 

.igrediert.?: 951M. wJw 
dry-basis. PO'Ader. LD1# 
8300-200303 

QA23Q - Bromide, inorganic (GC) Refen!nce Accreditation Completed Sub 
EU~-SRM, Bromine Containing A2LA ISO/lEC 1!iiJun2020 1 
Fumig;ants H0CIB:2005 2993-IJ1 

Parametl!I" ResuH Dly lBasis Theot1efieall 
Bromiicm <H mg,'k:Q 

QA602 - BBDCs (Oithiocalbamatest l:CS2 Refl!rence Completed Sub 
method, GC-MS) J. Ag.ric. Food Cherne Vol 4Q pp 2 15:2, 1!iiJun2020 1 

200 1 

P'ilrametl!I" ResuH Theorefie.11 
Tc Dliltiioc.alba:m81 es, as CS:2 <OJ01 mg.!tg 

QA.256 - Eithanolll, Residual tUSP l67• Refl!rence Completed Sub 
USPJNF 467 1!iiJun2020 1 

P'ilrametl!I" ResuH Theorefie.11 
Efuaool. Residual <200 mgt,k:g 

FS001 - Heavy Metals (As, Cd, fig, and Refl!rence Accreditation Completed Sub 
Pb) AOAC Q93. 14 Mod. ISOJIEC 17005:2005 11Ju_n:2000 2 

A:2LA2Q 18 .01 

Re.suH Th eot1efieal 
Alsemic <Oum 00 FJPm ppm 

Cadmium <OU00!500 PFJIII ppm 

Lead 1[100824 pm ppm 

Mercury <OU00!500 PFJIII ppm 

QA367 - Methanol (GC-IIS, UISP Dietairy Reference Completed Sub 
Supplementsf, USP 467 proc A class I and II 1!iiJun2020 1 

Page 1 of 4 7.l22!2D 11>1Sam 



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 68 of 125 

B lue C ifom ia Co_ ,c l ielilt Code!: K!K0000075 
PO I LE1ber: 060200·-A 

Ha Omra i ANALYTICAL REPORT 
3011'1 'Tomes Reeewed On: 11MJuJ1i20i20 
Rlailildlo Senta MaJ!Q'Sllita. GA Q2tl88 AR-2~-(]09.i20§-02 ~ported One 22Juli20i20 

Re,po:it Supersedes AR-:2D-l<!K-(]OQ205"01 

Eurofins Sample Code: 740~2020-06040014 Sample Regisbr.ltion DE: 04Jun2020 
Client Sample Code: Condition Upon Receipt: .accepmble. 2D"C 
Saqile DesCl!iption: Bestevia Rebaudiosidle B Sample Refaence.: 

ingredient li!: 95~ wiw 
dry-basis. P~er-. Lot# 
8306-.200303 

QA367 - llefhaool (GC-IIS, UISP llietal!y Reference Completed Sub 
Supplementst, USP 467 proc A dsss I and II 15Jun2020 1 

IP:aramefl!f' Result 
· elhana <100 1,1gfg 

QA 12C - Pestiicide-s - IUSP 561 Scn!en Reference Completed Sub 
(USP4211 USP!56 1 15Jun2020 1 

IP:aramefl!f' Result 
Acephate <:O _ '1 mglkg1 

Alachklr <:0J02 rnglkg 

di Di:el'dri (sum oij <:0J02 rnglkg 

Azinphos--elhyl <:OJ02 rnglkg 

Azin:phos-mefhyl <:OJOO rnglkg 

Bro1Tr1o;phos-eth, <:0J02 rng,!lg 

Bromophos-methyl <:() J02 rng,!lg 

Bromo;proPJ ate <:OJOO rnglkg 

C hl'ord e (s'l!lm ,of d s-., t rans- and <:OJOO rnglkg 
Oxydtlcmfalile) 
Olill'odenvinphos <:OJ02 rnglkg 

C - ~ <:0J02 rnglkg 

Ohlotipyliims-melhyl <:OJ02 rng,!lg 

Ohlmthaklimefuyl <:O JD 1 rng,!lg 

Cyfmlliri I (S'Uffl of) <:()_'1 mgl~g 

Cy.ha'lotlnin. lambda-(i cl. Cyhalothrin. <:0J02 rnglkg 
gamma-) 
CypelilDet'h - .an dl isomers (sum ol) <:() -'1 mgl~g 

DDT (to- I <:0J02 rnglkg 

D el'tamethrin <:O _ '1 mglkg1 

D i~on <:() J02 rng,!lg 

Die , Hua -di <:OJ02 rnglkg 

Dichkl1V05 <:0J02 rnglkg 

Dicofu l <:OJ02 rnglkg 

D imethoare/Omelihoate {sum) <:O -'1 mglkg1 

IE dosuffalil {sum of isomE!IS a111d encfo_ sulfate} <:OJ02 rng,!lg 

Endrilil <:0J02 rng.!'lrg 

IB m:m <:OJ02 rnglkg 

IEmmifus <:OJOO rnglkg 

Page.2 of-4 :nll.l2iJ 11 5-,Bm 
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Bl1.1e C ifam ia Co,. Client C:ode•: l()K0000015 
PO I. LE:tber: OBD:220~ 

Ha Ora;a i ANALYTIICAL REPORT 
3D1'111 'Toma,s Reee:w edl On: I[MJuni2'0120 
Ralildlo S Ma,g,alil"'ta, GA 12688 AR-2~-000i2'05-02 ~ported One 22J 1201

I 20 
Re,polit S ,persedes AA-2D-l!(!K-0[J!Q12(]~,-iD1 

Eurofins Sample Code: 740-2D20-060400 141 Sample Registtation Date: 04JLR2020 

Client Sample Code: Condtion Upon Receipt: accept.able. 2D-C 
Sample Descliiption: Bestevia Rebaudiaside B Sample Referience: 

ingredient~ 95'Mi wtw 
dry-basis. Powder-. Lo1# 
83()0-200303 

QA112C - Pesticides - USP 561 Scn!en Refen!nce Completed Sub 
(USP'"2. USP56 1 15.Jun:2020 1 

P'aramefl!f" Result Dry Basiis 
IFenoh orip'lnos ( sum ) <0.11 mgl'kg 

IFenitrolnicm <O JD2. rtil8tk.Q 

IFenpro,pallilrin <OJOO mglkg 

1Fen5-'l!I ion i:sumoi paren· -oxorn:s 13fld <0JD5 mg;il;g 
SU es) 
1Fenthio11 (surm of femhion. -oxotil!S , -sulfones) <O JD5 r111glkg 

IFenva e rate• <0.2 mgl'kg 

Ruqithrina.le <0JD5 rng)l;g 

IRL.r.ila'I" ··e , IE.1!1- <OJD5 mg)l;g 

IFooofo:s <O JD2. rtil8tk.Q 

IHepta , oc (hepia-clilorr+ cis-. trans- h. <OJOO rmglkg 
epoxide) 

Heme , oro'be~rte <OJOff mg;!tg 

IHexaclnlorncydlohex.ane i901lilers (ollner t han <0JD2 mglkg 
gamma} 
Lind'ane• (g,armma-HCIHI) <OJOff ~g 

olricn ( sum oij <O JD2. rmg;il;g 

<0JD5 mglkg 

<OJD5 mglkg 

' eihamic!lophos <0JD5 mglkg 

eihid'athion <0JD2.~g 

elhoocychloc <O JD5 rtlQ')'kg 

· irex <OJOff mglkg 

OODCICI . I iS <0.11 mgl'kg 

Para.1hicm-eth 13fld Parao~cm-ethyt {sum ,of) <0.2 mgl'l!:g 

Parathicm-mefh. aoo ParcoorK.011-meihy,I (sum <0.2 mgl'kg 
of) 

P e ooimetha.1in <0.1 mgl'kg 

IPe li!iBdilb:ra.ni:sole <OJOU~g 

IPermethrin and isomers (sum of) <0.2 m,gJ'kg 

IP osa'lcme <O J041 rmg)l;g 

IPhDiSmeli <OJD5 mglkg 

Prpemnyl butoxide jPBO) <ff rngf,kg 

p · -mrpln.o5-ethyl <O JD5 rmg;il;g 

Page3of4 
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Blu:e Ca'lifamia Co. Client Code: KiK0000075 
PO NlEl'ber: 0602ZCI-A 

Ha Omr;a i ANALYTICAL REP-ORT 
301'1111 Tom a.s Reeeffivedl On: 04 u:nZCli20 
Ralildio Santa M.3FQ!Bliita, CA @2600 AA-2IWJK-OOO•ZCl&-02 Re,ported One 22..Ju l00i20 

Re,porit Supersedes AR-2D--KIK-000205-01 

Eurofins .Sample-Code: 740-2020-060400 14 Sample Registmration Dab!-: 04Ji.m2020 
Client Sample Codie: Coildiion Upon Receipt: .aooepllable. 20-C 
Siillllple Descnpoon:: Bestevia Rebaudioside B Sample Refelrence: 

ingredient.!: 95-% wfw· 
dry-basis. Powdet", lo1# 
830~.200300 

QAti2C-Pes6cide-s -USP 561 Scn!en RNl!n!nCe Completed Sub 
(USP42t, USP56 1 15.Jun2020 1 

IP'arametl!f" Result Tlheore&:all 
p · "rmiplit~tin, (ind. N-deset:nyl-) <0.1 mgl'~g 

Procyrmoolcme ·<0.1 mgl'~QI 

Profenofus ·<0.'1 mgl'~g 

Prcrtliiiofos <OJ05 rng)lg 

Pyretlilru m (Sl!lm of cinerilil.S, ji3lS'ITIO s, <3 rmgfikg 
p)lleflllinS) 

Q ilil!Blp'lilos ·<OJ05 rng)lg 

Q ilill:o:zene (Sl!lm <0."1 mgl'~QI 
quilill:ozene.p,eliltaclillora , ililre.JMPPS) 

542 11 ·<OJ02, rng,!\g 

T~ e ·<OJ05 mg.i'tg 

TelFadifu_n ·<OJ05 rng)lg 

V-inclozdr <OJM rng)lg 

This wiafyfi reparil: revisioo indlu:des ·fhe removal of M003G Rebau:diogd'e B andl M.mDU R Moisture by Karl IFisclner 
test. results per client request. 

5ubconlF.3iC'lf.ng partners: 
11- Ei:.-cftl&. Ol!IJlr.iJ .::al l..3Jolaxltle6, ILA 
2 - Ei:.-cftl&. Alod Chen't:&ty g lJIS lilallsoo, ii\11 
3- Ei:.-cftl&, B<lla!O::al T1!61D:!g IS Brea. USA 

Monica Tran 
Quality Coliltrnl Sl.!I~ 

~ -500M1 I• ilhl& rapoct ll!le'e 51:iel)' m lllE I ·l!fll Wll11tiea fDr a11"J516. I My qp1 na'l•ieqi,c:etalloos ,~ oo -report are~ 1 ependi!t:rt Dl'1M 
lalclal_llf)l'S s:iope ~1111. 11 · rewl\&. are Irepctte11 oo "As Recelve:ll' 1110!;1!& unl:ess oltll!f'M5e :staled. I Reporii. sllall I . . Ille IE?OOooed except: I II 
lil1ttiru1.Mltterl ~1111 or El:nOl& Sd'E!lltlffc, tii:. I A:I imrt oone ~~·wlllli ElllJllll!i 1Geal!fill TemJli.arn:I cm cm&. or sate: 
iA-.ecmll1151JS..Ollm.i1:ams .-id coodmOC1S.Jpcl 11..J lodlc:ates .a sillcooll'ildi ~ ti) a . · lab.. L.alJ{ are I ea all ,end orttie report FCI' 111:111,er mi.alJ&abooi 
file 1perroonlng llabs please coolad. ,-ooraEtD:rrer ser oocrtad.ali E . Meawlt!me•i. mcemalnt)' can Ille OOlaClJed UJIIOO reql.lefit. 
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Appendix 6.2 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200423 

, :: e u rofi ns I Eurofins S•cientlific llilC. (Pe,tallumaJ1 

IEl!lrofins Sere ilic Inc,_ (P etak!Jm a,J 

1365 IR,e,dwDOd Way 
IP'eml: ma. CA 94El54 
+1 707 7'92 73(10 
IESACC :nIBf!il'w'ice-s@Eurofilll!S/US..oom 

Bl ue• Ga Dmia Oo. Cll ient Code: KJK.000007.5 

PO lilumbe;r: OBOi22D-A 
IHacfi Ormra:n ANAJLYTICAL REPORT 
:mt Rece,iived One 11 04Jun2D20 Tomas 
IRarncho, Sa:nm Margama,. •CA Qi2600 AJR-2.0-KK-0092.06-02 Re,portedl Ont: .i22Jll!IJ:2D20 

Report S:upersedes AJR--2~K--00.92.06--0'1I 

Eurufins Sample Code: 74D-i2D.2D-0604DD 15 S~le Registration Da~: MJuni2D.2D 
Client Sample Code: Condition Upon Receipt acceptable. 2D"C 
Sample Description: Bestevia Rebaudioside B SanQ>le RefNence: 

-n,gredient ~ 95'!f. w/w 
dry-basis. PowdE!f". Loi# 
8300-2004.23 

QA2JQ - Bromide, inorganic (Get, Refenmce .Acc.-editation Completed! Sub 
EURL-S RM , Brom ine Containing A2LA ISOJIEC 1§Jun2D20 
Fu:m~ants 170i2§:2.0D5 2993-m 

ParamefN Result lny·Basis Theo11etica11 

Bromide <110mgllcg 

QA602 - EBOCs (Dithiocarbamates) (C:S2 Refenmce Completed! Sub 
method, GC-111S) J _ Agric_ Food Clhem . Vol . 49 IPP 21§2. 1§Jun2D20 

200 1 

ParamefN Result 
·1:0 Di'llhiocari:Jam.a.les. as GS2 <0J01 mgltg 

QA256 - E1hano~ Residual ~SP 461) Refenmce Completed! Sub 
USPINF467 1§Jun2D20 

ParamefN Result 
Efu.a o'II. IResool:u <200• m g.!lg 

FS001 -Heavy Metals (As, Cd, Hg, and Refenmce .Acc.-editation Completed! Sub 
Pb) AOA.C gg3_ 14 Mod_ ISO/ [EC 17025 :2005 11Jun202[) 2 

A2LA 2918.D 1 

ParamefN Result OfiYRasis Theo11elicall 

.lusenic <DJ0 1001Ppm ppm 

Cadmium <DJOO§OO•ppm ppm 

Lead 0 J00823 ppm ppm 

Mei,;culiY <DJOIJ§[)O ppm ppm 

QA367 - Methanol (GC~S, USP IIDietairy Refenmce Comp'letedl Sub 
Suppleme:msl1 USP 467 procAcl.ass I and II 1§Jun2D20 1 

Page 1 of4 
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IBlu:e Ga Dflil.18J Oo. 0 1 ient C•ode: IKKDOOOD:7.5 
PO Num'berr: I000220-A. 

Ha O mr,ani ANALYTIICAL REPORT 
::m 111 liomas Rece:iived One 04Julil2D20 

IRalilC'ho Santa Margarita,. •CA.926813 A/R--2D-KK~0921J6-U2 Reiported Olilc 22Jlill2D20 

Report Supersedes AJR-2~K-0D9206-0'1I 

E..-ofins ~le Code: 740-202D-060400 15 S~le Registration Dam: IMJun2020 
Client Sample- Code: ConditiOln Upon Receipt acceptable. 20"C 
Sample Description: Bestevia Reba-udioside B ~le Refl!l'ence: 

ingredient :i!- 95% wtw 
dry-basis. Powder-. Loi# 
8300-.201M23 

QA367 - Methanol (GC-MS, USP Dielariy Reference Complete-di Sub 
Suwlemems• USP 467 pr,oc A class I an.d II 15JU1n2.IJ20 1 

Pal7ilmefN Result ·Theo11etica'I 
Me,thaoo < 1100 pgJ'g1 

QA12C -P·estiicides - USP 561 Se.-een Reference Complete-di Sub 
pJSP42. USP56 1 15JUln2.IJ.20 1 

Pal7ilmefN Result DqBa.sis 
.Acepihaie <ft1 m~ 
AFachl'o.rr <OJ02 mg/lg 

.Al'drin and O:ieldmi (sum oij <OJ02 mg/lg 

.Azmp'loos-elh)d <OJ02 mg/lg 

.Azmp'loos-m.eihyl <OJD5 mg/lg 

BromDJl os-etnyl <OJ02 mg/lg 

BromDJl D!nnetti <OJ02 mg/lg 

BromDJlropyla.i:e <OJD5 mg/lg 

Ctitordane (surm ofcis-. lrans,- and <OJD5 mg/lg 
Oxyohlo:rdanel 
ctilorfen - ph.os <OJ02 mg/lg 

ctilorpyrims-eihyl <OJ02 mg/lg 

ctilorpyrifus-methyl <OJ02 mg/lg 

ctilortlla methyl <OJ01 mg/lg 

Gyfluthrin (sum of) <O_ 1 mgl,Jqj 

Gyh1Bfoihliin. lambda-{iooL Cyhal'o.thrin. <OJ02 mg/lg 
gamma-) 

Gypemietlii:rin and i= mer s i:sum of) <O_ 1 m gt,Jqi 

D'DT ~tolal) <OJ02 mg/lg 

Deltame,thrin <O_ 1 mgl,Jqj 

DiBIZi cm <OJ02 mg/lg 

Die lofl ua111ool <OJ02 mg/lg 

Die 'lo:NOS <OJ02 mg/lg 

Dieofol <OJ02 mg/lg 

Dimethoa.i:e.tOmetlooate (surm) <O_ 11 m gi,Jqj 

Encfos,u[fan (surm of isom ers and endo. Sl!l[fate) <OJ02 mg/lg 

E cf.rin <OJ02 mg/lg 

E ,-cm <OJ02 mg/lg 

Eirimfo.s <OJD5 mg/lg 

Page 2 of 4 il22t.m 11 · ... 5 am 
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B Ile• Ga5f I · a, Co. Cf"ient Codec KIKD00007.5 
PO INum1bE!ir: I000220-A 

IHad'i O mrani ANAIL YlilCAL RE1PORT 
3U111 amas Recei:ved One 04Julil2D.20 

IRalllc'ho Santa Margarita,. CA9•2688 AJR-20-KK-009206--02 Reported Olil,: .22J'ul2020 
Repoot Supersedes AJR--2[)...l(jK-009206-01 

Emufins Sample Code: 74D-2020-060400 15 ~le R!egistration Da~: MJun202D 

Client SamJ)le Code: Condition Upon Receipt: acceptable. 2D"C 
Sample Description: Be stevia Rebaudiasicle B Sa~le, R!efl!tren.ce: 

ingredient :i!- 95% wtw 
dry--bazsis. P,owder-. Loi# 
8300-200423 

QA 12C - P'e-sticide.s - USP 561 Screen R efenmce Gompleted Sub 
fUSP421r USP56 1 15Jul'IL2.020 1 

Paramefs Result Dl!Y Basis Theorre1lica'I 

Fenc loi;ploo,s (su:m) <0.1 mgtkg 

Fenilraihiolil <O 02 mg/lg 

Fenpropaihm, <OJD3 mg/lg 

Fen sulfotlhion 1:Sl!lm of pa:r;e:n ·· -oxolll'5 and <0J05 mg/lg 
su l'lae-s} 

Fent , ·001 (sum of fentti ion. -oxcms, -suffi:mes) <O 05 mg/lg 

Fen-Yalerat:e <0.2 mg/kg 

Rucythrinate <OJ05 mg/lg 

Fluva Iii.ate. tau- <0J05 mg/lg 

Fa Dfus <OJ02 mg/lg 

Hepme , oo- jhe,ptach'lo.rr+ cis-. t ralilS- h. <OJD3 mg/lg 
e,po "cfei) 
He-xachlorabE!im::ene <OJ01 mg/l·g 

He-xachlorocyclche•mrte iiscmers (oiher th.an <0J02 mg/lg 
gamma] 

Lindane (gamml3l-l-lGH) <OJ01 mg/lg 

M athion and rna'laol!lcm (sum oij <0J02 mg/lg 

M!ecarbam <OJ05 mg/lg 

M!ethac ,· .os <OJ05 mg/lg 

M!e.11113'mi !lop'loos <O 05 mg/lg 

M!e,111 iclathian <OJ02 mg/l·g 

t. 'ethoicychl.or <OJ05 mg/lg 

Mfirex <O 01 mg/lg 

001.ocra o,pl,.o.s <0.11 mg/kg 

Parat , ·cm-ethyl a:lild Parao:.:cm-e1ih (sum o1i) <0.2 mg/kg 

Pa:ratmcm-metlilyl .and ParaoocolHlilE!ilih (s m <0.2 mg/kg 
of) 

Peoormetha <0.1 mgtkg 

Pentach'loranisole <0J01 mgJl;·g 

Permeihrilil a d i9Dlllers (sum 00, <0.2 mg/kg 

Phosakme <0J04 mg/lg 

Phosm et <OJ05 mg/lg 

Piperonyl ooto:w:oole IRBO) < 1 mgfkg 

Pir'imipl,.os-ettiyl <0J05 mg/lg 

Page-3 ofi-4 
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Blue Ga omia Oo. Cf"ient ()od'e: !KtilllJOOIJ7.5 

PO INum'be;rr: 1000220-A 
Hi3id'i0mrm,· ANAILYTICAL REPORT 
30 11 1 Tomas Reeei:ve-d One 04Jul'll2020 

Ri3indhoi Sa:ni:a Margam:a,. CA Qi268B A!R-2IH<K...OIJ920~2 Reported On,: .22.lllul2D20 

Report S · persedes AIR-2~K-OD9206-IJ'1 

E..-ofins Sample, C,ode: 740-2D2D-06D41JD 15 Sample Registration Dam-: IJ4Ju:n2D2D 

Client SamJ)le Code: Condition Upon Receipt: acceptable. 2o•c 
Sample Description: Besi:evia Reba:udioside B Sample, Refl!ll'en.ce: 

ingredient ~ 95"Kt wtw 
dry-basis. PowdE!f". Loi# 
8300-200423 

QA12C -Pe-sticides - USP 561 .Screen Reference Completed Su'b 
pJSP42. USP561 15JU!l'll2020 1 

Par;amefs Result Dl!YBasis 

P irimi,phos-metny;I f cl. N--dese-1:tiyl-) <0.1 rnglq 

Proqrmido:ne• <0.1 mgikg 

Profenofus <IJ.1 mglikg 

Proihiofus <OJD5 mg/lg 

Pyrelhrum (sum ofcinerins. jasma lil!S. <3 rngikg 
pyreihliinsl 

Qui piles <O D5 mg/lg 

Qui DZe:ne (surm <0.1 rngiilqj 
quintc.rene,,pentachlorani ne•.t. PPS) 

S421 <IJJD2. mg/lg 

TemB!2lene <OJD5 mg/lg 

Tell'adifun <OJD5 mg/lg 

Vinclom'I" <OJD5 mg/lg 
This anatyfical repoit iie'in!S'ion · d i.roes the remova1 of MQIJ3G IReb.audlioside B :and MOO 1 IR MoistLIJ'E! b:tr Ki3ilil F ischerr 
I.est resu:tts per- c'lient reqµe.st. 

StJbcon'bra.-cting parimers: 
1 - E laDflas 101!111:ral Anla~l:3I L.aborallll1es_, I.A 
2 - IElaDflas Food Cbeml6tryTE!6tlhg US Mall5oo,, lll'I 
3 - E laDflas IBo I ~ US Blea,, ILISI.. 

Res,peclfiJliy Submitted. 

Monica Tran 
Qua • Control Supervisor 

R,ewttJ; soo ~ lllls re,port ref.ate so1e1r · o 1l1E' tern wxna:ie,c1 nm aria~ . I NJY qpll'lJIICl&illltspr,etalln :s eJII~ oo ~rt are gl'l"e. 111-lllepemleai. Df Ile 
I~ scope ,Df aa::red on. I All 1N,1Jtb; are 1reported oo a •&. fl-eceNed"' ba616. • nle:66-atberwllie 5lated. I R:e:porti;. no± be reJ:nJIIUi:ed except. In 1'1:/ 
Wlioo•i:Wl:lttE ~ • ot BJrnl1ns SCll!ll Inc.. I lilJ •wort «me 111 accme:u:e 'Mr1tl:I BJmflns Gl!lleral Il!IIlllo .in11 icoo !01\'S ot s.aie: 
www ,etJmDiJ!jWj c,gn,Jtern:1§ 1ml $2POll'®oli 'p,d1'/ I ,/ l•cll:ate:6. a ,i;ltJcoo.'iradi te:5t ill, a, different b. b(sJ are 6telll at e11cl c:ifthe 1r,epoo.. Ftt 11ather det3: aboo1i 
ttle p-elifllll:riln.g1 labs pl.ease i:o tad: JOlli l:ll&tomer seivllle Clllltaci a; Euro .• JMeesi.-emeat Df uace!ilia'I ca be ctJt:aJn.ea ,~ reqlll!!&'i. 

Page 4 of4 i1221'2D 11>!:5am  
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Appendix 6.3 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200514 

, :: e u rofi ns I Eur,otiins s,cientifi:c Inc. (PetallumaJ1 

Euro!ms Scientific In c,_ l,F etall.!lrna) 

1365 RedwCXJd Way 
P'el:al:Uma. CA 94954 
+ 1 707 7'92 1300 
E:8AC.-CfiefliSE!INices@5 1.JJ!)fin,sUS..oom 

Blue• Ga Dfli\ia Oo. Cil'ient Code: KJ<DIJOOl175 

PO !Number: 06022.IJ-A 
IH:a, O mra:ni ANALYTICAL REPORT 

Recew ed O n: 04 Jun21120 30 111 Tomas 
Ranc'loo, Sa:nl:a Margama,. CA Q,2688 A!R-20-l<K-009207-02 Re1po:rted Onr: 22J'l!lll2.IJ20 

ReplJlrt Sllpersecfe.s A/R-2~K-OD92.0'7-IJ'11 

Euro.fins Sample Code: 74D-2D20-06041JO 16 Sample Registration Da~: IMJun2D2.IJ 
Client Sample Code: Condition Upon Receipt: acceptable. 2.IJ "C 
Sample Description: Bestevia Rebaudiosi:le B ~le Refelrenee: 

ingredient l! 95'!f. wJw 
d~ asis. PowdE!f'. Loi# 
8300-2005 14 

QA23Q - Bromide, ino.-gan'ic (Gq, !Reference .Accreditation Complleted Sub 
E URL -:SRM , Brom ine C DJ1l:ain ing A2LA ISOJIEC 15Jun2D20 1 
Fum igants 17025:2.005 2983-01 

ParamefN Result OJ!YRasis 'Tlheor,e'llicall 

Bromid e <11D mgllk:_g 

QA602 - EBOCs (Dithiocarbama'lle.s) (C:52 Reference Complleted Sub 
method, GC~S) J_ Atiric_ Fo od Ch enn . Vol. 4Q pp 2 152. 15Jun2D20 1 

201) 1 

Paramefe1r Result llJ!Y Bas is Theorce'llicall 
'To:- IDi'tlhiocaibamaie.s. as CS2. <DJ01 mg/kg 

QA256 - E1h,anol, Residual fUSP 461) Reference Complleted Sub 
USP/NF467 15Jun2D20 1 

Parame,tN Re-suit Ol!)'Rasis Tlheorce'llica'II 
E ihano'fl. Resoolu <!001 mgll,g 

F.5001 - Heavy Metals (As, Cd, Hg, .and Reference .Accreditation Complleted Sub 
Pb) AOA.C QQ3_ 14 Mod_ ISOJ[EC 17.025 :20D5 12Jun2D20 2 

A2LA 291 B.01 

Parame,fN Result llJ!Y Basis 'Tlheorce1lica111 

Arsenic <DJ011JO ppm ppm 

GadmiLr111 <DJ005001 ppm pj!llllil 

Lead IJJ0 105 ppm pj!llllil 

!!'R:Uli)I' <DJ005001 ppm pj!llllil 

QA367 - Methanol (GC-MS, U SP Dielal!y !Reference Complleted Sub 
S~plemems. USP 467 proc A class I and II 15Jun2.IJ20 1 

P a ge 1 of 4 ill22QD 11 )(5 .am 
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Blue Califu.mia. Oo. Cil'ie m Code: l<lK0000075 
PO Number: 1000220-A. 

Haer Omran· ANALYTICA1L REPORT 
301 'H Tomas IReceivecl On,: 1CM 2020 
Rancho Salilla Margam:a, CA192688 AR-:1:0cKIK-'0000:07-'02 !Reported One 22.Jul20.20 

Re;port Supe,sed'es AR-20-KK~9207~ff 

Eurofins Sample Code: 746-.202D-060400 16 Sample Registntion Date: D4Ji.n2D2D 
Client Sample Code: Condilion Upon Rl!Ceipt: accepmble, 20°C 
Sample Desmptionc Besie\lia Rebaudioside B Sample Refl!n!nc::e: 

ing,edient:.!:95%w1w 
dry-basis. Powder-, Loi# 
8300-200514 

QA.316;7 - Methanol (GC-MS, USP Dietary IReference Completed Sub 
Suppl1E!1111!m5) USP 467 l]fOCA d BSS I and II 15Jun202D 1 

P:a:rameteri Result Dry Basis 'Theoretical 
Melhal!lillil <ff 00 1,1gfg 

QA12C - Pesticides - IUSP 56,1 Screen1 IReference Completed Sub 
(USP 42) USP56t 15Jun202D 1 

Pa:rameteri Result DI}! Basis 
Aoeplilate <Oi. ff m!J!lg 

Alac'Hlor <(li.OQ mgl'kg 

Aldrin alild Diel'dliin ( !:il!lm nf) <(li.OQ mgl'kg 

A:2i~os-eth)'I <(li.OQ mgl'kg 

A:2inploos-mettryl <(]1.05 mgl'kg 

Brornopoos-ethy,I <(]1.0Q mgl'kg 

Bmrnopoos-mettryl <(]1.0Q mgl'kg 

Bro:mopropytate <(]1.05 mgl'kg 

O,loro.ane (sum m cis-. trans- and <(]1.05 mgl'kg 
Oxychl'Drdane) 

atilo.rfemtinpho.s <(Ji.Di2 mgl'kg 

atilo.rpyrifDs-ethyl <(]1.0,2 mgl'kg 

O,Jo.rp)lrifos-mettryl <(]1.0Q mgl'kg 

O,lo:rthal-dimteihyl <01.0 I mgtkg 

Cy,fluthriin (sum of) <(]1_ ff n;i!J!lg 

Cyh otlilrin. lembd. cl. Cyh oftuin,, <(]1.0Q mgl'kg 
gemme-} 
Cypemiteihrilil w,d iisomers ( !:iUm nf) <01• ff rm!J!lg 

DDT (mtal) <(]1.0Q mgl'kg 

Deliamethrin <01• ff rm!J!lg 

Diazinon <(11.012 mgl'kg 

Dic'tlofltlanid <(11.0,2 mgl'kg 

DiDllloN0:5 <(11.0Q mgl'kg 

Dicofol <(11.0Q mgl'kg 

Dimeihoate/Omethoate jsumj <(],_ ff m!J!lg 

Elil!lilosuH'an (sruim ,of isomers andl e ndo,. sruil ate} <01.0Q mgl'kg 

Emm <0,.oi:2 mgtkg 

<(11.0Q mgl'kg 

<(11.05 mgl'kg 

l~e2m'4 mN.!lJ 11;45 
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BlLIE Calimrnia Go. Cll'iem C ode: ~1(()00007§ 
PO Number: I00~. 

Ha1fOm ran· ANALYTICA!L REPORT 
301'H Tomas Received On: 1[M 2020 
Ram::f;1,0Salilla Ma-rgam, CAil2.688 AR--20--Kli(-'000007-02 IRl!Plilrled Oni: 22.Jul2020 

Report Supersedes AR-20-KK-009207-81 

Eurofins Sample Code: 740-.20~ 16 Sample Regisb ation Date: 04Ji.n2D2D 

Client Sample Codie: Condiion Upon Receipt accEJ!lable., 29ac 
Sample Descriptionc Besievia Rebaudioside B Sample Reh!n!nc::e: 

irve<lientl!:Q5%w1w 
~sis. Powder-. Loi# 
8300-200514 

QA12C - Pesticides - IUSP 56,1 Screen1 Reference Completed S'Llb 
(USP 42) USP561 '15Jun202D 1 

P:a:rameteir Result DI}! Basis 
Femdilmphos (sum) <O. ff mg!lg 

Femfuothlon <Oi..02 mgl'kg 

Fempropa'lhrin <(1,..03 mgl'kg 

Femsulfu· 1 • 1 (sun;ulf par;ern, -ol!!ons alild <(]1..05 mgl'kg 
su'lfones) 

Femlhian (s,'Um ioffernhicm. -a!X.ons. -s,,JJ es) <01..05 mgl'kg 

Fenvalerale <(]1.2 llilg!lg 

Al!lcythrinate <(]1..05 mgl'kg 

Al!l\li nate. 1:au <(]1..05 mgl'kg 

FoliliDfo5 <(]1..0'2 mgl'kg 

~ptach or (heptaotilorit- cis-,. ·iFmis.-- n. <(]1..0•3 mgl'kg 
epoxid'e) 

He:adrlorobenzene <(]1.D1 mgl'kg 

Hexadrlcm::iqn::l'o'hexane i someliS {o1hef'·llilan <(]1..0'2 mgl'kg 
gamma) 
Liooane (gamma,-HOH) <01..0 I mgt~ 

Marathion di llila18i!IXO (Sll!lllill 11lf} <(]1..0'2 mgl'kg 

MeC3.1"bam <(]1..05 mgl'kg 

Melhacriphos <(]1..05 mgl'kg 

Meililamidophos <(]1..05 mgl'kg 

Meimi:dathian <(]1..0,2 mgl'kg 

Meiho.:qro'h'l'or <(]1..05 mgl'kg 

re.x <(]1..0 1 mgl'kg 

Manoc.mtqphos <01• ff rmg!lg 

Pa:ratlil.ion-elh alild IParaoxon-elhyJ (Sll!lm of) <(]1.2 rmg!lg 

Pa:mthion-melhy:I and IP13ra.Ol!!an-meltryl (sum <(]1.2 mg!lg 

~ 
Rend'imefuar <01• ff mg!lg 

RentacldcraliUISOle <(]1.D1 mgl'kg 

Rerme.thrin alild isom~ ( sum of) <(]1.2, llilg!lg 

Rhosa.l:ome• <(]1.D4 mgl'kg 

<(]1..05 mgl'kg 

P1ipemn: bulnxide (PHO ) <ff mgftgi 

Ririmiphos-efu <(]1..05 mgl'kg 

lfla@e3af4 
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OJ'iem:Gode: KK008007§ 
PO Number: 1000220.,A 

HacifOmra3n· ANALYTICAL IREPORT' 
3(] 1 'U Tomas Received On: 1[M[Jun'2020 
Rmicho,S:alil'3 M.lrgalilla, CA1Q2.688 A.R-20-KK -00920 7-00 Reported One. 22J 2020 

Report SupetSed'es AR-2~9207-m 

Eurvfins Sample, Code: 74D-2D2D-060400 16 Sample Regilslration Dale: D4Jun2D2D 
Client Sample Code: Condiillion Upon Receipt: .aooepiable, 2011C 
Sample Descnptiol(: Be5E'llia R,ebaudiaside B Sample Refl!rence: 

irve<ient:i!:95'Lwlw 
dry-basis. Powder. Loi# 
8300-208514 

QA12C - Pesticide-s - USP 561 Sueen Rl:!fen!nce Completed Sub 
(USP 42) USP561 15Jun202D 1 

IP:arametetr Res>ult DI}! Basis 'Theoretical 

IP,irimiphos-mefuyl (ilild. r-klese~) <0.1 mg.Ilg 

IPtocymidolile <0.1 mg.Ilg 

IP,rofenofas <0.1 mg.Ilg 

IPrnthiofus <0.ll§ mg/lq]J 

iPyrelhlillRil (sum of' cine · s. • srmo'lililiS, <3 mgl)g 
pyrethrins'j 

a "lila'll!lhos <0.ll§ mg/lq]J 

a "liliozene ( 91!1m <0.1 mg.Ilg 
l:lluintozene,pentachlora3n ne, PPS) 
S.4.21 <0.11,2 mg/lq]J 

Teciuzene• <0.ll§ mg/kg 

etrad ifan <0.ll§ mg/lq]J 

VililCJomlill <(].I]§ mg/qJ 
This , lyfica'l r;epalit revi!:iicn - dudes ihe re:mov cf MQD3G Reb.audio:s.'Xile B aoo ' 90'1 R Mbi sh!Jre by· 1Kl31 r1 f ;isclite!i 
test re91!1 • per client request 

Suboontradill'ltl partners: 
I - IEllllClhs C8nll'ill rArlaly.[<:a'I LaJIN'iii:!~es,, IL.A 
2 - IEllllClhs Food 1Cllern'i&tyTe&111g US Madlsm,. W1 
3- IEllllClhs Botanlcal -~ I.S Brea, I.SA 

MmucaTrall 
Qual Ccnln::J Suipen.risor 

Rl!<SIJ · lili:M1l iltfr, reprt reiae SDI tottle ttsn wml:'led . , a-ialylt:s. I NI)' op:r10r1&.n erpretn:005 ~ oo ws repoo.ara gt, rnc1epeooenh 1rDE 
I~ &rope c:if ~ 11111 re&Ults are-~rted oo "As R 'ell' llml:s uni~ otli:IWl&e 51:ati!a. I RepN"I&. &hall nllli be~ excepltl It/ 
wllllo:~ den [IBIDl!iS:00 c:if Ermlmi,Sd Inc.. I· ' IKll lilDOE! I alXXlfdaace• . Eurollns Ge!Bi3II Term6, a11II COOlllloo!i orsaie: 
•www.etllllliJsu.comn'amli. ~ 000lil oor..pdf I., ll:ldlr.etes a 5lilcocliract te~ .1D a Iii bl>. Lab,{r.] a:e ai.,ead c:if1he1repm. Forn:.tl:lerdetalls .abot& 
'Ille pl![fllln'.1iJj lab6-[plBa!ie cmtad. flU CIEIIIJli!F~ooniadi at Eurol1 • E!36111!mi!l:ii oll'~ 131 l:e CCJtilllJi!II ~ raque6IL 

nunD 11:;45  
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Appendix 6.4 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 8300-200521 

:::: e LI rof Ins I Eurofins Scientific Inc .. (PetallumaJ1 

Eurolins Scientific l lilC. jPtf ma) 

1365 Remvocd Way 
P,et.a1uma. CA 94JQ54 
+ 1 7i07792 7300 
ESACC ntSecvices@6 · rofins.US..oom 

Blu:e Ca mmia Co.. Ol'iem Code: Kl<OD0007§ 
PO Number: 1000220-A 

Ha.or 10mrani ANALYTICA!L RJBPIORT 
30 11'1 ff omas Received On: 104 21I20 

Rancho Santa Margarita, C-A. 192688 AR-:20-IKli(-0092()8-02 Reported One 22.Ju12020 
Report Supersedes AR-2D-l-0<-009200-eff 

Eurufins Sample- Code: 748-2020--060400 17 Sample Registration Date: 04Ji.m2D21J 
Client Sample Code: Condiion Upon Receipt: accepiable, 20"C 
.Sample Desaipoon: Besievia Rebaudio!lide B Sample Reference: 

ingJedient ~ 95'fi wiw· 
my-basis. POMIEf". Loi# 
8300-2005.21 

QA23Q - Bromide, inoJrganie (Gq, Rt!fen!n.ce Accreditation Completed Sub 
EURL-SRM. Bromine Containing A.2LA ISO/I EC 15Jun2021J 1 
Fuinga:nts 1700!i:20Do 2919•3-01 

P,a:ramets Result DI}! Basis Theoretical 
Bromide < ff Omgllkg 

QA,60•2 - EBDCs (E)ifhiocamamate.s) (CS2 Rt!fen!n.ce Completed Sub 
method, GC:-MS) J . A.gric. F,ood Chem Vol. 49 pp 2152. 15Jun202.0 1 

200 1 

Parameter Result Theoretical 
Total IDiltuom:rbamates, a,s CS2 <0.D1 mg/~ 

QA,256- Ethanol~ Residual (USl''467) Refen!nce Completed Sub 
USP/NF 467 15Jun202.IJ 

Parameter Result Theoretical 
Ethanol. Resid't!J <200 ~QI 

FS001 - Hlea.vy llle&ls (As, Cd, Hg~ a nd Rt!fen!n.ce Accreditation Completed Sub 
Pb. AOAC 99•3 .14 Mod. iSOJIEC 17005:2005 11Jun2020 2 

A.2LA2Q 18..0 1 

P,a:rameter Result Theoretical 
Af;senic <0.D101J ppm ppm 

Cacfmium <0 .005001 ppm ppm 

Lea OJ01.231P.PJ1i1 ppm 

<0 .005001 ppm ppm 

QA,367 - Methanol (GC:-MS, USP' Dietary Rll!fen!nce Completed Sub 
.Suppl1!111ents) USP 467 procA dB56 I and II 15Jun202.0 

Page 1 of 4 
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Blu:e Ca[fu.llilia Co. Cil'iem: !Code:: KiKOIJOIJOl§ 
PO Number. 1[]!60220-,A 

Ha1;fOmran· ANALYTICA!L RJBPORl'' 
00 1111 Tomas IReceilfed On: M.Jun:21120 
Ranclia, Salilla Margalil"b, C-A.19:26188 .AR,-20--IKK-0092Cl8-00 IRE!1)Drted °'11c· 22.Jul:20.20 

Report Supersede.s AR-2D-.KK--009:2~1 

Eumfins Samp~ Code: 740-2029-060400 17 Sample Registration Date: 04Ji.m2D:2D 
Client Sample Code: Condition Upon Rl!ceipt: aiccepiable, .20°C 
Sample Descripfio11c Bes1evia RebaudK>side B Sample Refl!n!nee: 

ingJedient :i!: 95% wtw· 
dry-basis. Powder-. Loi# 
8300-200521 

QA.367 - Methanol (GC-MS, US!P' Dietary Refetalce Completed Sub 
Supplements) USP 467 procA d ass I and II 15Jun2D:2D 1 

IP,a:ramets Result Dry Basis lbeoretical 
Melhal!l!l!°I 'H O pgfg 

QA12C - Pesticides - USP 561 Screen Refen!nce Completed Sub 
(USP,42) USP561 15Jun2D:2D 1 

IP,a:ramets Result Dry Basis lheoretical 
Aoephate <0.1 mg/kg 

Alaoh'lor -<O . .D2 mgikg 

AJ'dri and [)je{dliin ( !:il!lm of) -<0.0,2 mgikg 

A2i .·05-ethyl -<O . .D2 mgikg 

A2i~I -<01]5 mgikg 

IBrormopoos-ethy;I ,<(IJl,2 rngtkg 

IBrnn;io,poos-metllyl <01]2 mgikg 

IBrnlTIOJlIDp)'tate <0Jl5 mgikg 

Oilo:malile (sum of cis-. , s- and <01]5 mgikg 
Oxyclilfordane) 

Oilo.rfenwnp'hns <OJl,2 mgikg 

Oilo.rpyrifos-e'lhyl <OJl,2 mgikg 

Oilo.rp~I <OJl,2 mgikg 

OilorthaHlmelhyl -<OJl 1 mgikg 

Cy:llutl,M (sumoij -<0.1 mglk.g 

~ icthrin. lambda-{i ell. Cy!, olmilil, ,<(IJl,2 rngtkg 
gamme-·i 
Cypetmeihrilil and isomers ( !:il!lm of) -<0.1 mg/kg 

DDT (total~ ,<(IJl,2 mgikg 

DeliBmetMn <0.1 mg/kg 

Diazinon <OJl,2 mgikg 

Dio'hl'ofll!lan id <OJl,2 mgikg 

Dio'hl'oivos <OJl,2 mgikg 

llliaafol <OJl,2 mgikg 

Dimeihoate!Omethoate, jsumj <0.1 mg/kg 

IEm,do:su'ffi,m (su m ,of iso:me1S and endo,. s'l!II ··e} <OJl,2 mgikg 

IEm,dm -<0Jl,2 m,gtkQ 

,<(IJl,2 mgikg 

-<01]5 mgikg 

IPqe 2 oif4 m2'2!l 11:AS 
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Blue Calim:mia Oo .. Cil'iem: Code: Kilro00007§ 
PO Number: 100~ 

Ha1f 10mrani ANALYTIC.Ail REPORT 
301'1Iff Tamas IReceived On: 1D41J ·2929 
Rancho, Salilia t.b-rgalilb, GA.192688 AR,-2()-IKK4J082Cl8JOO' IRl!Plilrled One 22Jul2020 

RE!jpO!i Supersedes AR-20-Kt(-009200-eff 

Eurofins Sample- Code: 740-.2029-060400 17 Sample Registration Date: 04Ji.m2D2D 
Client Sample Code: Condition Upon Rl!ceipt: .B!C0epiable, 20~c 
Sample Desc:riptio11c ~ Rebaudioside B Sample Refl!n!nce: 

ingJedient .!: 951M. wtw· 
~sis, PO'lllider-, Lai# 
8300-2005:z ff 

QA12C - Pesticides - USP 561 SCfl!ell Refen!n.ce Completed Sub 
(l!JSP42) USP561 15Jun2020 1 

f',a:rameteir Resull!: IJry Basis Theoretical 
Fet'ldIICUjphaS (s1m1) •<01. ff mg!'kg 

Fenfuotlilictrr1 <01JJ,2mgtkg 

Fenpropa1hrin <01J],3 mgtkg 

FeflSUffi::JfliliOtr1 (S1111m ,cf parent, -ollions alild <01Jl§ mgtkg 
sult:ones) 
Fern- ·en (sulm ,offenlhicm. -o,xons, -!5l!I 

Fenva'leraie •<Or.2 mg!'kg 

Flucythrinate ·<0Jl5mg1kg 

FluVi llitne,, bu- •<Or.I]§ m,gikg 

FOli!Ofus •<OrJl,2 mgikg 

Heptadhl'or (heptac'Hlo.r+ cis-., ba rns,- r • •<OrJ],3 mgikg 
epo:xicle) 

He:i(edllarobenzeli\E' •<Or.I] 1 mgikg 

~edllorocyctohexane isameliS (other Uilalil •<OrJl2 mgikg 
gammBJ) 

Lioo'ane (gamm1e-rl-lOH) •<Or.I] 1 mgikg 

Marathi.on and m BJOxon (S1111rrr1 ,cf) •<OrJl,2 mgikg 

Me<:arl>am •<Or.I]§ mgikg 

Melhacrip'hos •<Or.I]§ mgikg 

Melhamidaphos •<Or.I]§ mgikg 

Mellim'a1hicn •<Or.1] 12 mgikg 

Melho~lor •<Or.I]§ mgikg 

rex •<Or.(] 1 mgikg 

Monocrotophos •<Or. ff mg!'kg 

Pamttoon--elh aoo P:ammoon--eihyl (sum of) ·<0.2 mg!'kg 

Pamtiioon-methy;I alililil JPlaraoi(on-rnetlhyl (sum <0,.2 mg!'kg 
~ 
Pencfimelhal'" <01• ff mg!'k.g 

PerrtachJoral!lisdle <01.1] 1 mgtkg 

Rerrne1hri and isomers (sum m) <0,.2 mg!'k.g 

P,hosarone •<01.D4 m,wkg 

P,lilosme,t <01Jl§ mgtkg 

P,ipemlil' buioule (PBO) <ff mgtlg 

P,irimiphos-efuyl <01Jl§ m,wkg 

IP:a.-ge3of 4 
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Bl u:e Ca MJJ'lilf.iil Go. IDl'ient rC,ode:: Kil«JOOD075 
PO Number: r[li6Q221hi\ 

HacfOmran· ANALYTICA!L REPIOR1i' 
00 1111 Tomas ]Received On: rMJun2D.20 
Rancho, Safll· Margama, C-A.19'26188 AR-20--Kl<--0092Cl8-00 IRE!l)Df'ted Onr.. 22.Jul2D.20 

Report S~es AR-2D-iKK-009'2DB-m 

Eurofins Sample Code: 740-2020-060400 17 .Sample Registration Dale: 04JLD2D2D 
Client Sample Code: Condtion Upon Receipt: .acceptable, .20",C 
Sample Descriptiol11: BE!5levia Rebaudioside B Sample Refl!t-enee: 

ing,edient:i!:Q5%wtw 
~sis. PO'lllitdet". Loi# 
8300-200521 

QA12C -- Pesticides -- USP 561 Screen Refen!Ace Completed Sub 
(USPG) USP561 15Jun2D.2D 1 

IP,a:rameteir Result Dry Basis lheoretical 
IRilllililiphos-mellilyJ (i lild.. N-dese:lhyl-) <0.1 mgll;g 

IRrocymid'Dme <0.1 rmgll;g 

IProfemolbs <0.1 rmgll;g 

IProthiofos <0.05 mgl'kg 

IPyrelhliURil (Sl!lm of cine · s. · smo ili'IIS, <3 mglt;g 
pyrethrins) 

Quina1,phos <0.05 mgl'kg 

Q ·nmzene (Sl!lm <0.1 mgll;g 
qufntozene,pentaclilroran e,,. PPS) 
S,421 <0.a,2 mgl'kg 

Tecnazene <0.05 mgikg 

Tetradifun <0.05 mgikg 

Viookl , Iii <0.05 mgl'kg 
This tyfica'I report revision • dudes lhe renoova1 m MQOOG Rebau:d io:soole B amt 98'1 R Moisture by Karl F,ischer 
;test reSl!J ]Peil" cl iem request 

Suboontradlng partners: 
1 - 115111111hs cenlFal Mal)1'.<:a'I l.aJol'alo:~~ LA 
2 - 115111111hs Food ICliernl&'q' R1!i1ng S Madlsoo, WI 
3 -- ~IEllli:ls Botanical ~ r.s Brea, IJ!JSA 

Mlomica, Tran 
Quality Centro SlllpeNisor 

Hl!Rl · ma.m 11r1 n rfllO[t retate, &111 · to 11:e rt:fm w:mt1eti JOO .-:ialyll:s. 1 ~ Of111i:!11&11~ expres&e0 oo 11116 r,epoot..re gri txJepeooentocrillE 
1~6-&OOpe Of ~on I IIII IE5UIIS are1reported 00 "N, H~ll>aslls Ullle6s al!Erwl&e 5ta1!!!:I. I Hepor15 Shall DC be l'flJfClll):led exoep'l.ti 'Ill 
'IIIIIIElt IMfflen ]IIEfflllSslOO (if El:IOltl&,Sd Inc.. 1 ·. , wen. i,ooe, I aDOORlance IBJral111S Genaall ~ -.-iii COOill!oos ,orsate-: 
'www..e11111lt!W.oom1b:m11; . .-iii oooa m>.p;ll' 11 <1 lrdr.ates a 6IDlOOtract tesUo a i, .ltio. ~ ] ,are 116tedl .eodl orlne,rrepm. F<mn:itt:ier m1ans atiOl.t 
the ~ lalJ6.l)le:ar,,e, eoota:il. fllCI" roalomer&elllloecocrtad at EtJmnns.. eaar:emem.ocr~ 131 re ctJtljlJ!!ll lll)CCl ~ 

1Pqe4 of4 m!N.l!J fl :;!15  
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Appendix 6.5 Pesticide Analyses for BESTEVIA® Rebaudioside B Lot 20180508-01 

:;:: e LI irof11 ns I Euro,fins -SC!ientific Inc. (Ptet:al'uma]1 

Eurofins Scientific oc. j_PeiBfuma) 

1365 RE!lil!Mocd Way 
P,e.ta1uma. CA 94954 
+ 1 707 792 7:1()0 
ESAGC6em:Seni1ices@E1!1rofinsl.JS.oom 

BIi.re Cali.furm.a Oo. Olien!: Code-~ Kil«JIJ0007§ 
PO Number: 1000220-A 

Ha1fOm ran· ANALYTICAIL REPORT 
JCM11 Tamas Received On: 1CMJ un2020 
Rancno, Sa111.la Marga111.u , CA '926:88 .AR-,20-Kli(--0092CIQ-OO IRieported One 22J 2020 

Report Supetsed'es AR-W -KK--009200-m 

Eurofins Samp~ Code: 740-282D-060400 18 Sample Regisb.ation Date: 04Ji..n2D:2D 
Client Sample Codie: Qindition Upon Receipt: acceptable, 28"C 
Sample Desaripfionc Besil:!Ma R€baudK>side B Sample Refl!tence: 

ing,edient:.!:95%w1Y,l 
dly-basis. Pawde,-. Loi# 
20180508-01 

QA23Q -IBtromide, inmganic (Gq, Refefien.ce Accreditilfion Completed Sub 
EURL-SRM. Brornine Containing .A2LA ISOJI EC 15Jun2D:2D 1 
Fulrigants 17'025:2000 2QIQ3-0 1 

IF',a:rameteir Resulli: Dry Basis Theo:retical 
Bromide· <m~ 

QA602 - EBDCs (Dithioeal!bamates) (CS2 Refefien.ce Completed Sub 
method, GC-MS) J . Agriic.. F,cxxl Chem. Vol. 49 pp 2152, 15Jun2D:2D 1 

20(1 1 

IP,a:rameteir Resulli: Dry Basis Theoretical 
Total [)iimioca:rbam ··es, ,a,s GS2 <Cl.a 1 mgl'kg 

QA256 - Ethanol~ Rl!Sidual (US!P' 467) Refefien.ce Completed Sub 
USP/NF 467 15Jun2D:2D 1 

IP,a:rameteir Result Dry Basis Theo:retical 
1Ethano1. Residul <200m~1 

FS001 - Hea.vy lletals (As, Cd, Hgi, and IRiefefien.ce Accreditilfion Completed Sub 
Phi, AOAC 993.14 Mod .. ISOJIEC 17Cl25:2005 11Jun2020 2 

.A2LA2Q 18..0 1 

IF',a:rameteir Result Dry Basis 'Theo:retical 
Alisenic <CI.O UJO ppm ppm 

Cadmium <Cl.00000 ppm ppm 

Leadl DJ0102R!l'l11 ppm 

Mereury <Cl.00000 ppm ppm 

QA.367 - Methanol (GC-MS, USP' Dietary Refefien.ce Completed Sub 
Suppll!lllen1s) USP 467 procA d a.ss I and II 15Jun2D:2D 1 

IP.age 1 ofi4 nu'l!J fl ,l.5 
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Blu:e Califumia1 iOo. IOl'iem: C•ode: l(Jl<000007§ 
PO Number. 100~ 

Halll i Omran· ANALYTIC.AL REPORl' 
Received On: 1[]!4Jllli2020 301'111 Tonus 

Rancho Saifll Margaliita, GA..19:26813 .AR-20-KK-4:J09209-00 IRefJ(!lfted Onr.: 22Ju!2020 
Report Sl.lpE!f5edes AR-2~9:200-m 

Eurofins Sample Code: 7410-.~ 18 Sample Registration Date: D4Ji.m2D2D 
Client Sample Code: Condition Upon Receipt: acceptable, .2011C 
Sample Oesaiipfiolr: Beslevia Rebaudioside B Sample Refl!t enc::e: 

Rg,e<ient :i!: 95% wiw 
~ sis. PCl'llli!der-, Lai# 
201ao5oa-m 

QA367 - Methanol (GCMS, USP Dietary IRl!fen!ftce Completed Sub 
.Supplemems) USP 467 procA d ass I a nd II 15Jun2D2D 1 

IF.'a:rameter Result Dry Basis Theoretical 
Mellilaoo <1 00 j.Jg/g 

QA12C - Pesticides - USP 561 Screen IRl!fen!nce Completed Sub 
(USP42) USP561 15Jun2D2D 1 

IF.'a:rameter Result Dry Basis Theoretical 
Acephate <(U m!Ji'kg 

Alachlor <(L0i2 mg/kg 

Aldri ailild ]Dje(dliin (5Um of) <O ..Oi2 mg/kg 

A:zinpl;J,os-Ethyl <O..Oi2 mg/kg 

A:zinpoos-methyl <Cl..05 mg/qi 

B.ro:rnopoos-ethy;I <O..Oi2 mg/kg 

BrnflilOjlOOs-methyl <CJ..a,12 mg/qi 

B.ro:rnopropytate <Cl..05 mg/kg 

OhlCiltl!a11e ( sum of cis.-. trans- and <Cl..05 mg/qi 
Oxy:chtordane) 

Oh'l'orfenvinp'ho:s <Cl ..Oi2 mg/kg 

Ohlorpyrifos-e1hyl <CJ..a,12 mg/qi 

Ohlorp~thyl <Cl ..Oi2 mg/kg 

Ohlorl:h a'l-dil1ilelhyl <().D,1 mg/qi 

Cy.fluthm, (sum oii) <Cl. ff m!Ji'kg 

Cyh otlilrin. lam'bdlar-(i cl .. Oyh Dlmin, <CJ..a,12 mg/qi 
gamm8!-} 

Cypefmefhri I and ilsomers (51!1m of) <Cl. ff m!Ji'kg 

ID•T ~total) <O..Oi2 mg/qi 

IDeliamel:livin <Cl. ff m!Ji'kg 

llliazinan <0..a,12 mg/kg 

Dx:,'hlofluan id <O..Oi2 mg/kg 

[Djc'l,forvos <Cl ..Oi2 mg/kg 

Dicx:Jfoll <CJ..a,12 mg/qi 

DimellioatelOmefhoate !:sum} <Cl. ff m!Ji'kg 
IEMosulfan (Sl!lm ,of i!lDllilets an endo. S'!!JI le} <CI..01i2 mg/qi 

!Em.drill <CI..01i2 mg/kg 

IEthillm <CJ..a,12 mg/qi 

IEbinms <0..05 mg/kg 
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BJu:e Ca furri.a Oo .. Cll'iem Code:: ~l«J00007§ 
PO Number. 100~ 

Halif 0.mrani ANALYTICAL REPO'RT 
30 H1 Tomas Received On: 1[M un20.20 
Rlancho, Salll! Margarita, CA192688 AR-2Q...IKl;(-'0092CJQ..!OO !Reported One 22Jul2020 

Repol'ii Super.;edes AR-20-KK-0092D9-0ff 

Eurofins Sample- Code: 740--2920--060400 18 Sample Registration Date: D4JLD2D2D 
Client Sample Code: Condi6on Upon Receipt: aooepiable, 2D"C 
Sample Desariptiol11: Be5levia R,ebaudioside B Sample Refl!n!nce: 

ingredient .!: 95% wlw 
my-basis. Powder-. Loi# 
20 180500-01 

QA12C - Pesticide-s - USP 561 SCll!eD R1!fen!n.ce Completed Sub 
(\USP 42) USP561 15Jun202D 1 

11?,a:rameteir Result Dry Basis lbeoretical 
IFemdlloqihas (sum } ·<0 .. 1 rmg)l;g 

1Felill1rothiolil ·<O..OQ mg/kg 

IFempropalhrin <0..0,:3 mgf kg 

1Fefi1,SUlf.oflilio11 (s'l!lm of par;errt. --0:!:ons Silild ·<0..05 mgfkg 
su'lfones) 
Fe r· .. oo (sumoffenthicm. -oxons. -S'l!I es:) <0..05 mgfkg 

IFelil.valeraie <0.2 mg/kg 

IFl\!Jcythrinate <0..05 mgfkg 

IFll!Jv; inate, bu- ·<0..05 mgfkg 

lFomrofus <O..OQ mg/kg 

ll-leptac'hlor ( lileptaohl'oril- ais-. trans- lit. <0..0,:3 mgf kg 
epoxid'.e) 

ll-le!!:a.dilorobenzen.e 

ll-le!!:adlloroqn:::lo'hex.ane isomeliS (o1her ilitan <0..0,2 mgf kg 
gsmme) 
Lindline (gamme-H OH) <0..0 1 mg/kg 

Marathioo di rm ao:!:O (Sl!lm of) ·<O..OQ mgf kg 

Meca:rbam ·<0..05 mg/kg 

Meiha~p'hos ·<0..05 mg/kg 

Metliiami:dop'hos <0..05 mg/kg 

Meflnfllilathioo <O..OQ mgfkg 

Meiho:eyohlor <0..05 mg/kg 

<O.D1 mgfkg 

Monocrmqphos <0 .. 1 mg/kg 

IP,ara.lmcm--elh Sililid IParamcon-ellilr)IJ (Sl!lm ,of) ·<0.2 rmg)l;g 

IP,ara.lmon-rne:lhy,1 alild IParaoiilCCHTiethyl (:sum •<0.2 rmg)l;g 
oij 
1Reil1d'imlefuar <0 .. 1 mg/kg 

1Rentac:lil.1oralllisidle <0..0 1 mgfkg 

IRermethri aoo isomers (sum of) <0.2 mg/kg 

IP,hosal'.one ·<O.D4mgl'kg 

IP,lnosrnet ·<0..05 mg/kg 

P,ipemlil' ooloxide {PBO) <1 mg/lg 

IRirim iphos-e - ·<0..05 mgfkg 

1Pa-ge3o1i4 nur.!lJ 11 :AS 
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Blue Califu.miia Co .. OJ'ient C ode; K l<0000075 
PO Number: 100~ 

Had .. 10mrani ANALYTICAL IREPORT' 
3111 'H Tomas IReeeived On: r[M!_J 2020 
Rancho, S:amla t.brgalil.b, CA 1Q2.688 AR-20..,KK.!00920Q.!OO Reported One 22J 2020 

Report Supetsied'es AR-20-¾K-009200-81 

Eurvfins Sample· Code: 740-2029-060400 18 Sample Registration Date: CMJLm2D:2D 
Client Sample Code: Condition Upm1 Receipt: .acceplable, 2011c 
Sample Desc:riptiOlr: Beslewi Rebaudio!:ide B Sample Refen!nce: 

ingJedient :i!: Q5% wlw 
dry-basis, P(M![je,-, Loi# 
2018 0508-81 

QA12C - Pes~s - USP 561 Screen IReferil!Rce Completed Sub 
(USP 42) USF'561 15Jun2D:2D 1 

Parameter Result DI}! Basis Theoretical 
Piirimiphos-melhryl (irad. ~ se.lhyl-) <0.1 mgil;g 

IPtocymidolil.e <0.1 mgil;g 

IPtofem.ofas <0.1 mgil;g 

Rrothiofos <O.D5mglqi 

iPyrelhlillRil (Slilm m cinenns. - SITrlo1ins, <3 mgflg 
1PYrethrins) 

a ·na1.l!lhos <O.D5 mg/qi 

a 0 1i1.IDzene ( 91!1m <0.1 mgil;g 
(J!uirrtozene,pentaclnforan e. PPS) 

S.4.21 ..:o.n,2 mg/qi 

Tecmazene <O.D5 mg/kg 

Tetmdiftm <O.D5 mg/kg 

Vioo'lomli lil <O.D5 mg/qi 
This ~-ca1 r;epari revi!:iicn · dudes lhe remov cliMQ03G Rebalfdio:soole B .aoo ' 00'1R Mbi stune by1K:a r1 Rischer 
tes,t re 91!J · tper client request 

Suboontraclimg partners: 
I - IELnC!l:15 cenlFal ~cal LaJOfalo:~:es. IL.A 
2 - 1Ellllllh5 Food ICIM!m'l&q'Te&111g us llacllsoo, W1 
3 -1Ellllllh5 Botanlcal -~ S E!raa, .S'A 

MmucaTralil 
QLral Centro &lpen.risor 

Reai dlCM'll iltfS report l1!lae SDI to lte Item Wlll'G:1e!I a-ialylil's. I MJ op)10r1&XI oos exprE!8&l!!il oo ilhls r:epo(l..n gh ~ d'UE 
li31Jofato!)"'li, ~or~ I .Al l resuts arerreporte!I oo 'As R 'ell' ltmrs uniKS CJIIEIWllie &tali!a. I Repirtr;. !iliall lllll be~ except ti ·ru 
·wllllo~ IMl!ll!ll IJIEfllilsStci or Ermlh&.Sd Inc:.. I· r.Kll lilooe I alXXlfdilace · 
www.etl1llltelf.~ .mil 00lllil oos.pdf I lildlr.a tes a wx:ooiract tea.ma Iii llab. Lab,{r.] .n at,end or'lherrepm. For1'1Ittlerdatal l:s abcu 
'Ill!! pet:flllTr{Djj latJ6.[pll!la6e cmtacl. fill Cll!illlllli!Uil!f\!klecomad at Etlrollnr... ' Ba6111!1TI!!nloli'IJIIC!:ltmty 131 be CC!talned ljpoo ~ 

IP,age4 m 4 :nunrJ fl :'4-5  
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Appendix 7 Sweetness Intensity Report 

 

SWEETNESS EQUIVALENCY OF BESTEVIA REB-B 

INTRODUCTION: 

Sucrose, more commonly known as table sugar, is the standard by which sugar substitutes are 
compared to in terms of taste, texture, and caloric values. Bestevia-B, a trademarked product 
produced by Blue California, is made from isolating the sweetest compound of bioconversion, 
Rebaudioside B, in order to create a non-caloric sweetener that can be used in similar applications 
to sucrose. 

PURPOSE: 

To determine the sweetness equivalence of Bestevia-B (Rebaudioside B) produced by Blue 
California in comparison to sucrose. 

TEST SAMPLES: 

Samples of BESTEVIA-B and Sucrose were prepared in water at room temperature respectively 
for comparison. 

EQUIPMENT & MATERIALS: 

Bestevia-B 
Sucrose 
Purified water 
Analytical Scale 
1000ml beakers 
Glass stirrers 
Plastic cups 

PROCEDURE: 

13 participants were pre-screened for taste acuity prior to completing the taste panel 

Sensory evaluation of Reb B was performed using sucrose as a control. The sucrose sample 
purchased from Sigma-Aldrich and prepared control samples at three different concentrations of 
1.0%, 3.0%, and 6.0% sucrose in purified water (w/v) at room temperature.  

The Bestevia-B at 300ppm for sensory evaluation was prepared by adding corresponding mass 
into a 1000 mL of bottled water.  
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The mixture was stirred at room temperature until complete dissolved. 

The Bestevia-B sample was evaluated against several control sucrose samples at 1.0%, 3.0%, 
and 6.0% by a panel of 13 volunteers.  

RESULTS: 

All the value from tasters were averaged and converted to the sweetness equivalency comparing 
to sucrose.  The blind results showed consistent results among volunteers.  The result indicates 
that the Bestevia-B is 160 times sweeter to sucrose. 

 

 

 

[The remainder of this page is blank] 

 

  
 

  



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 89 of 125 

Appendix 8 Estimated Daily Intake Levels of Steviol Glycosides 
Preparations 

Food Uses as Addressed by JECFA, EFSA, FSANZ & Others 

JECFA reviewed various estimates of possible daily intake of steviol glycosides (WHO, 2006).  
Merisant (2008) also listed intended use levels of rebaudioside A for various food applications in 
their GRAS Notice. Cargill (2008) estimated the possible daily intake of rebaudioside A assuming 
the use levels would be comparable to aspartame and (Renwick, 2008). BioVittoria (2009) used an 
exposure estimate of “sucrose equivalents” and the sweetness intensity of Luo Han Guo fruit 
extract. 

A.  Estimated Daily Intake  

Using different approaches, JECFA (WHO, 2006), Merisant (2008), and Cargill (2008) estimated 
daily intakes (EDIs) ranging from 1.3 – 4.7 mg per kg bw per day. 

1.  JECFA 

• JECFA (WHO, 2006) evaluated information on exposure to steviol glycosides as submitted 
by Japan, China, and the European Commission by the Scientific Committee on Food. They 
used the Global Environment Monitoring System (GEMS)/Food consumption database to 
prepare international estimates of exposure to steviol glycosides (as steviol). JECFA 
assumed that steviol glycosides would replace all dietary sugars at the lowest reported 
relative sweetness ratio for steviol glycosides and sucrose, which is 200:1.   

• The intakes ranged from 1.3 mg per kg bw per day with the African diet to 3.5 mg per kg bw 
per day with the European diet. Exposures to steviol glycosides assumed full replacement of 
all dietary sugars in the diets for Japan and the US.  

• JECFA concluded that the replacement estimates were highly conservative. Furthermore, 
the calculated dietary exposures were overestimates and would probably be 20 – 30% of 
these values, or 1.0 - 1.5 mg per kg bw per day on a steviol basis or 3.0 – 4.5 mg per kg bw 
per day for rebaudioside A, based on the molecular weight adjustment. 

2.  EFSA 

• On January 13, 2011, EFSA revised its dietary exposure assessment of steviol glycosides. 
For high consumers, revised exposure estimates to steviol glycosides remain above the 
established ADI of 4 mg per kg bw (steviol equivalent). For European children aged 1-14 
years, revised intake estimates ranged from 1.7 to 16.3 mg per kg bw per day, and for 
adults, the range was reported to be from 5.6 to 6.8 mg per kg bw per day (EFSA, 2011b). 
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3.  FSANZ 

• FSANZ (2008) estimated the steviol glycoside dietary intake for adult consumers in New 
Zealand, assuming a full sugar replacement scenario. The estimated exposure to 
rebaudioside A ranged from 0.3 – 1.0 mg per kg bw per day for a consumer at the mean 
and 0.5 – 1.5 mg per kg bw per day for a consumer in the 90th percentile. FSANZ concluded 
that there were no safety concerns for either adults or children.   

• In 2009, Cargill applied to FSANZ to increase the maximum usage levels of steviol 
glycosides in the high-volume food categories with increased usage levels by presenting 
market share analyses that overestimate actual intake while remaining well below the 
generally accepted ADI.  

• FSANZ (2010) accepted the increased usage levels as requested from Cargill since no 
public health and safety issues were identified. 

4.  MERISANT 

• Merisant (2008) utilized food consumption survey data from the 2003-2004 National Health 
and Nutrition Examination Survey (NHANES) to determine the estimated daily intake from 
the proposed uses of rebaudioside A.   

• On a per user basis, the mean and 90th precentile daily consumption levels of rebaudioside 
A were estimated as 2.0 and 4.7 mg per kg bw per day, respectively.   

• On a steviol equivalent basis, the Merisant estimates were calculated to be 0.7 and 1.6 mg 
per kg bw per day, respectively. 

• On December 17, 2008, Merisant (2008) received a “no questions” letter from FDA for the 
use of rebaudioside A using NHANES food consumption data. 

5.  CARGILL 

• Cargill (2008) estimated dietary intake figures for rebaudioside A by assuming that use 
levels of rebaudioside A would be comparable to those of aspartame in the US via post-
market surveillance consumption data and published data for consumption of aspartame 
and other high intensity sweeteners (Renwick, 2008). 

• On December 17, 2008, Cargill (2008) received a “no questions” letter from FDA for the use 
of rebaudioside A using comparative aspartame data. 

• On May 13, 2011, FSANZ approved a Cargill application to increase the allowed 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). 
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6.  BIOVITTORIA 

• BioVittoria Ltd (2009) used an exposure estimate of “sucrose equivalents” and the 
sweetness intensity of any particular sweetener based upon data published by Renwick 
(2008). 

• These data resulted in a maximum of 9.9 mg per kg bw per day for any population. 
• BioVittoria (2010) received a “no questions” letter from FDA for the use of Luo Han Guo fruit 

extract using Renwick’s “sucrose equivalents.” 

7.  Other Publications 

• Roberts et al. (2016) suggested that a higher ADI is justified based on metabolic factors to 
reduce the 100X safety factor. A chemical-specific adjustment factor (CSAF), as defined by 
the WHO in 2005, is determined by comparative studies in rats and humans. 

o A CSAF that is less than the standard 100X safety factor will result in an increase in 
the ADI, independent of the no observed adverse effect level (NOAEL). 

o The authors determined that using a CSAF can justify an ADI value of 6-16 mg per 
kg bw per day for steviol glycosides, depending on whether area under the plasma-
concentration time curve (AUC) or Cmax data are used when considering the 1,000 
mg per kg bw per day NOAEL (which is equivalent to 400 mg per kg bw per day of 
steviol) for stevioside reported by Toyoda et al. (1997). 
 

 

[The remainder of this page is blank] 
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Appendix 9 Studies on Steviol Glycosides Preparations  

Part 1.  Preparations that are Primarily Mixtures of Stevioside & Rebaudioside A 

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

1.  In vivo and In vitro Studies 

• Studies investigating the hydrolysis of steviol glycosides by intestinal microflora have 
demonstrated that both stevioside and rebaudioside A are hydrolyzed to steviol following in 
vitro incubation with various cecal microflora (Wingard Jr. et al., 1980; Hutapea et al., 1997; 
Gardana et al., 2003; Geuns et al., 2003a). 

• Various animal studies that show stevioside is not readily absorbed from the GI tract: 
o Rats – Wingard Jr. et al. (1980); Nakayama et al. (1986); Koyama et al. (2003b);  
o Hamsters – Hutapea et al. (1999) 
o Pigs – Geuns et al. (2003a); and 
o Chickens – Geuns et al. (2003b). 

• In vitro metabolism studies show that steviol glycosides are transformed to steviol which is 
better absorbed in rats and humans (Geuns, 2003; Koyama et al., 2003b; Gardana et al., 
2003; Wang et al., 2004). 

• In vitro hydrolysis of rebaudioside A to steviol was found to be slower than that of stevioside 
(Koyama et al., 2003a). 

o The major pathway for rebaudioside A is conversion to stevioside with a minor 
pathway of conversion to rebaudioside B prior to being ultimately converted to steviol. 
Stevioside is further converted to steviolbioside, steviolmonosides, and finally steviol, 
with glucose being released with each subsequent hydrolysis. 

• Koyama et al. (2003b) showed steviol can be converted to various glucuronides.  
• Roberts and Renwick (2008) identified free steviol (82 to 86%), steviol, glucuronide (10 to 

12%), and two unidentified metabolites (5-6%) in rat plasma following treatment with either 
stevioside or rebaudioside A eight hours post oral administration. Steviol Tmax for plasma 
was noted within 30 minutes of oral administration as opposed to rebaudioside A, which has 
a Tmax of 2 to 8 hours. 

o Following rebaudioside A treatment, significant amounts of unchanged rebaudioside 
A (29% in males and 19% in females) and stevioside (3% in males and 4% in 
females) were excreted in the feces. 

o Urinary excretion accounted for less than 2% of the administered dose. 
o Steviol was the predominant component found in plasma samples after oral 

administration of rebaudioside A, stevioside, and steviol in rats. The majority of all 
samples were found to be excreted rapidly---primarily in the feces---within 48 hours. 

o The predominant compound detected in the bile was steviol glucuronide, while the 
prominent material in the intestine was steviol. 



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 93 of 125 

o The authors concluded that the overall data on toxicokinetics and metabolism 
indicate that rebaudioside A and stevioside are handled in an almost identical 
manner in the rat after oral dosing. 

• Wheeler et al. (2008) assessed the comparative pharmacokinetics of steviol and steviol 
glucuronide following single oral doses of rebaudioside A and stevioside. 

o Following administration of rebaudioside A or stevioside, steviol glucuronide 
appeared in the plasma of all subjects, with median Tmax values of 12.0 and 8.00 
hours post-dose, respectively. 

o Administration of rebaudioside A resulted in a significantly (~22%) lower steviol 
glucuronide geometric mean Cmax value (1,472 ng per mL) than administration of 
stevioside (1,886 ng per mL). The geometric mean AUC0-t value for steviol 
glucuronide after administration of rebaudioside A (30,788 ng*h per mL) was 
approximately 10% lower than after administration of stevioside (34,090 ng*h per 
mL). 

o The authors concluded that rebaudioside A and stevioside underwent similar 
metabolic and elimination pathways in humans, with steviol glucuronide excreted 
primarily in the urine and steviol in the feces.  

o No safety concerns were noted as determined by reporting of adverse events, 
laboratory assessments of safety, or vital signs. 

• Excretion of metabolites of stevioside after oral doses has been shown in urine and feces in 
rats (Sung, 2002) and hamsters (Hutapea et al., 1999). 

• Oral doses in pigs led to the detection of metabolites in feces but not in urine (Geuns et al., 
2003a).   

• Since the 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. 

2.  Human Studies 

• Geuns et al. (2006) measured blood, urine, and fecal metabolites in 10 healthy subjects 
who received 3 doses of 250 mg of purified stevioside (>97%) three times per day for 3 
days: 

o Free steviol was detected in feces but not in blood or urine. Steviol glucuronide was 
detected in blood, urine, and feces. Approximately 76% of the total steviol 
equivalents dosed were recovered in urine and feces. 

o The authors concluded that there was complete conversion of stevioside in the colon 
to steviol, which was absorbed and rapidly converted to the glucuronide. 

• Renwick and Tarka (2008) reviewed studies on microbial hydrolysis of steviol glycosides 
and concluded that stevioside and rebaudioside A are not absorbed directly but are 
converted to steviol by gut microbiota in rats and in humans. This hydrolysis occurs more 
slowly for rebaudioside A than for stevioside.  
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B.  Acute Toxicity Studies 

A summary of the studies that investigated the acute toxicity of stevioside (96% pure) is presented 
in Table 9.1. 

Table 9.1.  Acute Toxicity of Stevioside (Purity 96%) Given Orally to Rodents 

Species Sex LD50 (g/kg bw)      Reference 
Mouse Male and Female >15 Toskulkac et al. (1997) 
Mouse Male > 2 Medon et al. (1982) 

Rat Male and Female >15 Toskulkac et al. (1997) 
Hamster Male and Female >15 Toskulkac et al. (1997) 

bw – body weight; g – gram; kg -- kilogram 

No lethality was noted within 14 days after administration, and no clinical signs of toxicity, or 
morphological or histopathological changes were found, indicating that stevioside is essentially 
nontoxic in acute oral exposures. 

C.  Subchronic Toxicity Studies 

• Akashi and Yokoyama (1975) dosed rats with up to 2,500 mg per kg bw per day of 
stevioside for 3 months and reported no adverse effects. 

• Mitsuhashi (1976) added up to 7% stevioside to the diets of F344 rats for 3 months and 
report no adverse effects.   

• Aze et al. (1990) added stevioside at 0, 0.31, 0.62, 1.25, 2.5, and 5% to the diets of F344 
rats for 13 weeks and reported no adverse effects. The apparent NOAEL was >5% dietary 
stevioside. 

• The Awney et al. (2011) study revealed toxicity in rats dosed at 15 and 1,500 mg per kg 
stevioside, which resulted in a NOAEL of 15 mg per kg per day. This study is considered to 
be an outlier in critical reviews by Carakostas (2012) and Waddell (2011) for the following 
reasons: 

o Insufficient number of animals; 
o Animals were group housed leaving unreliable drinking water quantification; 
o No evidence of fasting before blood collection; 
o No urinalyses; 
o No histopathological confirmation of effects; 
o No organ weight data; 
o No laboratory historical control comparisons; and 
o Use of tartrate-resistant alkaline phosphatase (TRAP) enzyme, which has not been 

properly vetted for application on toxicological studies. 
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In summary, the data presented by Awney et al. (2011) are probably not representative of changes 
due to the subchronic dietary administration of steviol glycosides because of overall inadequate 
study design and reliance on the findings of the untested enzyme TRAP. 

D.  Chronic Toxicity Studies 

• Yamada et al. (1985) added stevioside to the diets of F344 rats at 0.1, 0.3, and 1.0% with 
95.2% steviol (75% stevioside/16% rebaudioside A) for 22 months in males and 24 months 
in females. Differences were noted in some parameters; however, the authors concluded 
that after 2 years of exposure, there were no significant changes that could be attributed to 
the administration of stevioside and reported no adverse effects. The calculated NOAEL 
was 550 mg per kg bw per day. 

• Xili et al. (1992) added stevioside (86%) to the diets of F344 rats at 0, 0.2, 0.6, and 1.2% for 
3 months and report no adverse effects. The calculated NOAEL was 794 mg per kg bw per 
day (high dose – 1.2%). 

• Toyoda et al. (1997) added stevioside (96.5%) to the diets of F344 rats at 0, 2.5, and 5% for 
104 weeks. The authors reported dose-dependent body weight gain decreases in both 
sexes. Kidney weights were significantly lower in 5% stevioside males; ovary, kidney and 
brain weights were significantly increased in 5% stevioside females; and there were 
decreased survival rates in males receiving 5% stevioside. However, stevioside was not 
carcinogenic at any level. The apparent NOAEL was the dietary level of 2.5%. 

• No treatment-related increase in tumor incidence was seen in any of these studies. 

E.  Reproductive & Developmental Toxicity Studies 

• No effects were observed in rats at doses of 96% stevioside dosed at 0, 0.15, 0.75, or 3% 
(equivalent to 2,000 mg per kg bw per day). The NOAEL was determined to be 2,000 mg 
per kg bw per day (Mori et al., 1981). 

• No effect on fertility or reproductive parameters was seen in a three-generation study in 
hamsters at doses of 90% stevioside at 0, 500, 1,000, and 2,500 mg per kg bw per day 
(Yodyingyuad and Bunyawong, 1991). The NOAEL was determined to be 2,500 mg per kg 
bw per day. 

• No teratogenic effects were observed in an additional rat study that was reviewed by Geuns 
(2003) in which pregnant female Wistar rats were administered stevioside (95.6%) at 0, 250, 
500 or 1,000 mg per kg bw per day for 10 days (Usami et al., 1994). The NOAEL was 
determined to be 1,000 mg per kg bw per day. 

• No effects on pregnancy or developmental parameters were observed in Swiss albino mice 
administered stevioside or aqueous stevia extract at doses of 500 and 800 mg per kg bw 
per day for 15 days to female mice (Kumar and Oommen, 2008). 
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F.  Genotoxicity Studies 

The following key genotoxicity studies have been conducted on stevia extracts and stevioside and 
showed negative responses: 

• Bacterial mutagenicity studies negative for mutagenic response: 
o Medon et al. (1982); 
o Pezzuto et al. (1985); 
o Suttajit et al. (1993); 
o Matsui et al. (1996); and 
o Klongpanichpak et al. (1997). 

• Mouse lymphoma (L5178Y/TK+/) study negative for mutagenic response:  
o Oh et al. (1999) 

• Chromosome aberration studies negative for mutagenic response: 
o Human lymphocytes – Suttajit et al. (1993) 
o Chinese hamster lung fibroblasts – Nakajima (2000a); Ishidate et al. (1984) 

• DNA damage (Comet assay) negative for mutagenic response: 
o Sekihashi et al. (2002); and 
o Sasaki et al. (2002) 

• Mouse bone marrow/liver micronucleus studies negative for mutagenic response:  
o Oh et al. (1999)  

• In two separate reviews by Carakostas et al. (2008) and Brusick (2008), research on 
rebaudioside A was summarized and combined with the body of knowledge on stevioside. 
These authors noted the following: 

o Steviol glycosides, rebaudioside A, and stevioside are not genotoxic in vitro. 
o Steviol glycosides, rebaudioside A, and stevioside have not been shown to be 

genotoxic in vivo in well-conducted assays. 
o The Nunes et al. (2007a) study was improperly interpreted as positive. 
o Stevioside is not a carcinogen or cancer promoter in well-conducted rodent chronic 

bioassays. 
• Urban et al. (2013) examined the genotoxicity database on steviol glycosides concluding 

that the current database of in vitro and in vivo studies for steviol glycosides is robust and 
does not indicate that either stevioside or rebaudioside A is genotoxic.   

G.  Cytotoxicity 

Abolhasani et al. (2020) evaluated the in vitro cytotoxicity of stevioside on cancerous liver 
(HepG2), colon (HT29), and breast (MCF7) cells, as well as normal kidney cells (Hek293), 
compared to cisplatin. Stevioside was reported to display higher cell growth inhibition on the 
HepG2 cell line and was not observed to have high toxicity on the Hek293 normal cell line. The 
authors concluded that stevioside “showed less cytotoxic effects compared to cisplatin.” 
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H. Clinical Studies & Other Reports in Humans 

In South America, stevioside is used as a treatment for type 2 diabetes. These effects were key 
concerns for JECFA. In 2006, JECFA summarized the available clinical studies on stevioside and 
further studies were recommended (WHO, 2006). Subsequently, several additional studies were 
conducted and, in 2009, JECFA again reviewed these new studies (WHO, 2009). JECFA’s 
summaries of the key studies are included in Table 9.2. 

Table 9.2:  Human Studies with Stevioside Preparations 

Author/ 
Year 

Substance 
Tested Total Daily Dose Population 

Characteristics 
Study Design and 

Duration 
Noted Effects 

Safety parameter Results 

Curi et al. 
(1986) 

Aqueous extracts S. 
rebaudiana leaves 

5 g at 6 h intervals 
for 3 days = 20 

g/day 

16 healthy patients – 
extract/ 6 healthy 

patients – arabinose 

3-day glucose 
tolerance in healthy 

adults 

The extract of Stevia rebaudiana 
increased glucose tolerance. The 
extract decreased plasma glucose 

levels during the test and after 
overnight fasting in all volunteers. 
No adverse effects were reported. 

Chan et al. 
(2000) 

Stevioside (purity 
not stated) 

750 mg (11 mg per 
kg bw/day) 

60 hypertensive 
Chinese men and 

woman (aged 28-75 
years) + 46 patients 
were given placebo. 

Multicenter 
randomized, double-

blind, placebo-
controlled for 12 

months 

3 months: mean systolic and 
diastolic BP decreased and 

continued through the 12 months. 
Minor side effects occurred with 2 
test group and 1 placebo group 

patient withdrawing. 
Other side effects were minor and 

resolved. 

Hsieh et al. 
(2003) 

Stevioside (purity 
not stated) 

1,500 mg (21 mg/kg 
bw/day) 

85 hypertensive 
Chinese men and 

woman (aged 20-75 
years) + 89 patients 
were given placebo. 

Multicenter 
randomized, double-

blind, placebo-
controlled for 24 

months 

Mean systolic and diastolic blood 
pressures were decreased 

commencing from about 1 week 
after the start of treatment. At 2 

years test group patients had a ↓ 
in incidence of left ventricular 

hypertrophy. 3 patients withdrew. 
Other side effects were minor and 

resolved. 

Anonymous 
(2004a) 

Steviol extract: 
(~73% stevioside  

~24% Reb A) 

100 mg (3.3 mg/kg 
bw/day) 

48 hyperlipidemic 
volunteers (24/24) 

Randomized, double-
blind, placebo-
controlled for 3 

months 

Analyses of serum concentrations 
of triglycerides, liver-derived 

enzymes, and glucose indicated 
no adverse effects. 3 patients 

withdrew. No adverse side effects 
were reported. 

Anonymous 
(2004b) 

Steviol extract: 
(~73% stevioside 

~24% Reb A) 

3.25, 7.5, or 5 
mg/kg bw/day 

12 patients per test 
group 

Randomized, double-
blind, placebo-

controlled for 30 
days 

No adverse responses in blood 
and urine biochemical parameters. 
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Author/ 
Year 

Substance 
Tested Total Daily Dose Population 

Characteristics 
Study Design and 

Duration 
Noted Effects 

Safety parameter Results 

Gregersen et 
al. (2004) 

Stevioside - 
91% + 9% other 
stevia glycosides 

1 g stevioside or 1 g 
starch 

12 patients with type 
2 diabetes total 

Acute paired cross-
over study, single 

dose study 

18% ↓ in glucose concentrations:  
Systolic and diastolic blood 

pressure unchanged. No adverse 
effects. 

Temme et al. 
(2004) Stevioside 97% 

750 mg/kg bw/day 
(288 mg/kg bw 

steviol) 

4 male and 5 female 
healthy patients 

Short term study 
days 

– 3 Blood chemistry, blood pressure 
and urinalyses were 

unremarkable. 

Barriocanal 
et al. (2006) 

Stevioside – 64.5% 
+ 18.9% Reb A 750 mg/kg bw/day 

Type 1 (n=8) + Type 
2 (n=15) diabetics + 
non-diabetics (n=15) 
+ matching controls - 

placebo 

Double-blind, 
placebo-controlled 

trial study for 3 
months 

Blood chemistry,  glycated 
hemoglobin (HbA1c), blood 

pressure and urinalyses were 
unremarkable. No adverse effects. 

Barriocanal 
et al. (2008) Stevioside - >92% 250 mg/kg bw/day 

Type 1 and Type 2 
diabetics, placebo 

controls 

Randomized, double-
blind, placebo-
controlled for 3 

months 

No changes in systolic BP, 
diastolic BP, glucose, or glycated 

hemoglobin from baseline. No 
adverse effects. 

Ferri et al. 
(2006) 

Stevioside (purity 
not stated) 

3.75, (7 weeks), 7.5 
(11 weeks), 15 (6 
weeks) + placebo 
(24 weeks) mg/kg 

bw/day 

Patients with mild 
hypertension 

Randomized 24 
week study 

No changes in systolic BP, 
diastolic BP. No adverse effects. 

Silva et al. 
(2006) Stevioside: 70% 

Equivalent to 1.04 
mg steviol/kg 

bw/day + placebo 

49 Mild 
hyperlipidemic 

patients: Stevioside 
group (n=24) placebo 

controls (n=25) 
Age: 20-70 years 

Placebo-controlled 
double-blind trial for 

90 days 

No effects of treatment on ALT, 
AST, or GGT were found. No 
relevant adverse effects were 

noted. 

Jeppesen et 
al. (2006) 

Stevioside (purity 
not stated) 

1,500 mg/kg bw/day 
or maize starch 

placebo 

55 patients with Type 
2 diabetes:  

Randomized, double 
blinded, placebo-
controlled study 

No effects on the HbA1c fasting 
blood glucose levels, lipids, or 

blood pressure 
ALT – alanine aminotransferase; AST – aspartate aminotransferase; BP – blood pressure; bw – body weight; g – gram; GGT – gamma-
glutamyltransferase; h – hour; HbA1c – glycated hemoglobin; kg – kilogram; mg – milligram  

I.  Other Studies 

• Thøgersen et al. (2018) investigated the effect of rebaudioside A, stevioside, and steviol on 
porcine cytochrome p450 (CYP) expression and activity to assess their potential food-drug 
interactions in the IPEC-J2 cell line. 

o There were no changes in CYP messenger ribonucleic acid (mRNA) expression 
following treatment of IPEC-J2 cells with rebaudioside A, stevioside, and steviol 
compared with control.  

o Treatment of primary hepatocytes resulted in increases in CYP329 mRNA at low 
concentrations of rebaudioside A and steviol, and at all concentrations of stevioside. 



GRAS Notice – BESTEVIA® Rebaudioside B 95%  
Blue California           9/3/20 
 

GRAS ASSOCIATES, LLC                                                                                                         Page 99 of 125 

o Treatment with the steviol glycosides tested over 24 hours resulted in minor 
increases in CYP3A29 mRNA expression (< 2.0-fold), while “no direct effect on CYP 
activity” was observed.  

o The authors concluded that rebaudioside A, stevioside, and steviol are unlikely to 
cause a food-drug interaction but noted that the study could not predict long term 
effects and effects in vivo. 

• Zhao et al. (2020) studied the effect and mechanism of stevioside on preventive and 
therapeutic cardiac fibrosis caused by hyperglycemia in male C57BL/6 mice. 

o Stevioside supplementation reduced the expression of the cardiac fibrosis producing 
lysyl oxidase family (LOX) and weakened the collagen cross-linking lysyl oxidase-like 
2 (LOXL2) caused by hyperglycemia.  

o Stevioside supplementation promoted the elimination of existing fibrosis via the 
regulation of matrix metalloproteinase (MMP 2/9) and tissue inhibitors of 
metalloproteinase (TIMP2/4).  

o No adverse effects were reported. 

Part 2.  Preparations That Are Primarily Rebaudioside A 

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

Studies investigating the ADME of extracts from stevia are available on stevioside, rebaudioside A, 
and other steviol glycosides. Data evaluating the absorption and fate of these extracts from various 
animal species and humans indicate that one can extrapolate these results from rats to humans. 

• Sloter (2008a) examined the potential of rebaudioside A toxicity in rats at up to 2,000 mg 
per kg bw per day. 

o Low levels of rebaudioside A were detected in the peripheral blood of rats post- 
administration of 2,000 mg per kg bw per day. 

o Estimates of absorbed dose for rebaudioside A of 0.6 µg per mL in plasma 
(corresponding to 0.02%) were based on amounts measured in urine collected over 
24 hours in comparison to the daily administered dietary dose. 

o Mean fecal rebaudioside A and measured hydrolysis products, expressed as Total 
Rebaudioside A Equivalents, compared with daily administered dose results in an 
estimated dose recovery of approximately 84%. 

• Zhou et al. (2019) investigated the interaction of organic anion transporter 3 (OAT3)-
mediated update of the rebaudioside A metabolite, steviol acyl glucuronide, with selected 
prescription drugs.  

o The inhibitory potency of therapeutic drugs (those frequently prescribed for treating 
hyperglycemia, hyperlipidemia, and hyperuricemia, including probenecid and 
glimepiride) was examined against human renal excreter - organic anion transporter 
3 (hOAT3) and rat organic anion transporter 3 (rOAT3) for uptake of steviol acyl 
glucuronide. 
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o OAT3-mediated update of steviol acyl glucuronide was examined in vitro using 
hOAT3 and rOAT3 transfected human embryonic kidney 293 (HEK203) cells. Both 
probenecid and glimepiride were potent inhibitors of hOAT3 and rOAT3, with no 
apparent species differences observed. 

o Pharmacokinetic studies in male Sprague Dawley rats revealed both probenecid and 
glimepiride significantly elevated plasma steviol acyl glucuronide concentrations, 
particularly between 6 and 8 hours after oral administration of rebaudioside A. 

o The inhibition of OAT3 is a potential mechanism for the interaction between steviol 
acyl glucuronide and probenecid or glimepiride, which can alter pharmacokinetic and 
safety profiles of steviol acyl glucuronide and steviol glycosides—specifically 
rebaudioside A. 

o The authors conclude that this interaction might be clinically relevant, and that care 
should be given to populations with concomitant use of stevia leaf extracts and 
probenecid or glimepiride. 

B.  Subchronic Toxicity Studies 

• Curry and Roberts (2008) added up to 100,000 ppm of rebaudioside A (97%) to the diets of 
Wistar rats for 13 weeks and reported no treatment-related adverse effects. Hence, the 
NOAEL was reported to be 9,938 mg per kg for males and 11,728 mg per kg for females – 
the highest level of treatment. 

• Rebaudioside A (99.25%) was added to the diets of CRL:CD(SD) rats for 90 days at target 
doses of 500, 1,000, and 2,000 mg per kg bw per day with no treatment-related effects.  
The NOAEL was determined to be >2,000 mg per kg (Eapen, 2007; Nikiforov and Eapen, 
2008). 

• Eapen (2008) added rebaudioside A (97.5%) to the diets of Beagle dogs for 6 months at 
target doses of 500, 1,000, and 2,000 mg per kg bw per day and reported no adverse 
effects. The NOAEL was determined to be >2,000 mg per kg bw per day. 

• The oral administration of fermentative Reb A to Sprague Dawley rats for 91 days did not 
lead to any adverse effects at consumption levels up to 2,057 mg per kg bw per day for 
males and 2,023 mg per kg bw per day for females, which were concluded to be the 
NOAELs (Rumelhard et al., 2016). 

C.  Genotoxicity Studies 

• In vitro and in vivo genotoxicity assays covering mutation, chromosome damage, and 
deoxyribonucleic acid (DNA) strand breakage consistently and uniformly revealed negative 
results for rebaudioside A. 

• Evaluation of fermentation-derived rebaudioside A demonstrated a similar safety profile to 
plant-derived rebaudioside A (Rumelhard et al., 2016). 

The following key mutagenicity studies have been conducted on rebaudioside A and are negative 
for mutagenic responses: 
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• Bacterial mutagenicity studies negative for mutagenic response:  
o Wagner and Van Dyke (2006); 
o Williams and Burdock (2009); and 
o Rumelhard et al. (2016). 

• Mouse lymphoma (L5178Y/TK+/) studies negative for mutagenic response:  
o Clarke (2006) and 
o Williams and Burdock (2009). 

• Human lymphocyte study negative for mutagenic response: Rumelhard et al. (2016) 
• Chromosome aberration studies negative for mutagenic response: 

o Chinese hamster lung fibroblasts – Nakajima (2000a) and  
o Human lymphocytes – Williams and Burdock (2009). 

• Mouse micronucleus studies negative for mutagenic response:  
o Nakajima (2000b) (BDF1 mouse bone marrow); 
o Krsmanovic and Huston (2006); 
o Williams and Burdock (2009); and 
o Unscheduled DNA synthesis (UDS) study negative for mutagenic response - Williams 

and Burdock (2009) 
• Bacterial forward mutation study negative for mutagenic response – Pezzuto et al. (1985) 

D.  Reproductive & Developmental Studies on Rebaudioside A 

• Curry et al. (2008) conducted a 2-generation reproductive toxicity study on rebaudioside A 
administered in the diet at 7,500, 12,500 and 25,000 ppm in Han Wistar rats. There were no 
signs of toxicity or adverse effects on body weights, body weight gain, or food consumption. 
rebaudioside A did not affect reproductive performance parameters including mating 
performance, fertility, gestation lengths, estrous cycles, or sperm motility, concentration, or 
morphology in either the F0 or F1 generations. The NOAEL for reproductive effects was 
25,000 ppm, and the NOAEL for the survival, development, and general condition of the 
offspring also was considered to be 25,000 ppm, or 2,048 to 2,273 mg per kg bw per day 
(the highest dose tested). 

• An unpublished study on rebaudioside A was conducted on four groups of male and female 
Crl:CD(SD) rats (30 per sex per group) that were fed either a basal diet or the diet 
containing rebaudioside A (purity 95.7%) for at least 70 consecutive days prior to mating 
(Sloter, 2008a). The test diet was offered to the offspring selected to become the F1 
generation following weaning (beginning on postnatal day 21). The F0 and F1 males 
continued to receive rebaudioside A throughout mating, gestation, and lactation until the day 
of euthanasia. Both for parental systemic and reproductive toxicity, the NOAEL was ≥2,000 
mg per kg bw per day (highest dose administered). 

• In another unpublished study, the embryo/fetal developmental toxicity effects of 
rebaudioside A when administered via gavage were studied in rats (Sloter, 2008b). The 
NOAEL for maternal and embryo/fetal development was determined to be >2,000 mg per kg 
bw per day. 
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• Cho et al. (2018) investigated the impact of stevia and obesity on fertility and reproductive 
outcomes in Sprague Dawley rats. Rats were administered 2-3 mg per kg bw per day 
rebaudioside A in drinking water starting two weeks prior to mating and throughout lactation. 
The authors reported that obese rats supplemented with rebaudioside A displayed a lower 
fertility index than untreated obese rats (53.3% vs. 85.7%, respectively); however, the rate 
of successful pregnancies was higher in obese rats supplemented with rebaudioside A than 
untreated obese rats (100% vs. 60.7%). No adverse effects or animal deaths were reported.  

• Nettleton et al. (2020) investigated the impact of maternal low-dose rebaudioside A 
consumption on adiposity, glucose tolerance, gut microbiota, and the mesolimbic pathway in 
obese dams and their offspring. Pregnant obese rats and their offspring were fed high 
fat/sucrose diet plus 3 mg per kg bw per day rebaudioside A (Sigma-Aldrich) through 18 
weeks postpartum. The authors noted that rebaudioside A consumption reduced the fertility 
of dams. The study supports findings that low-calorie sweeteners may not be metabolically 
inert.  

E.  Clinical Studies on Rebaudioside A 

A summary of the clinical studies conducted on rebaudioside A is presented in Table 9.3. 

Table 9.3.  Human Studies with Rebaudioside A Preparations 

Author/ Substance Total Daily Population Study Design and Noted Effects 
Year Tested Dose Characteristics Duration Safety parameter Results 

Maki et al. 
(2008a) 

Rebaudioside 
A (97%) 

Reb A: 
1,000 mg 
Placebo: 0 

(n=100) 
Age: 18-73 

years 

Primarily female patients 
with normal and low-
normal systolic blood 
pressure (SBP) and 

diastolic blood pressure 
(DBP) 

Randomized, 
double-blind, 

placebo-controlled 
trial for 4 weeks 

The extract of Stevia rebaudiana 
increased glucose tolerance. The extract 
decreased plasma glucose levels during 
the test and after overnight fasting in all 

volunteers. 

Reb A: 1,000 No treatment related changes in blood 
mg (n=60) Randomized, pressure, body weight, and fasting lipids 

Maki et al. Rebaudioside Placebo: 0 Men and women with double-blind, were noted. Rebaudioside A was well-
(2008b) A (97%) (n=62) Type 2 diabetes placebo-controlled tolerated, and records of hypoglycemic 

Age: 33-75 trial for 16 weeks episodes showed no excess versus 
years placebo. 

DBP – diastolic blood pressure; mg – milligram; SBP – systolic blood pressure 

F.  Safety of Rebaudioside A 

There have been a significant number of studies regarding the safety and toxicity of rebaudioside 
A: 

• GRAS Notices submitted to FDA: 
o GRN 252: Merisant (2008) conducted studies that augmented genotoxicity data in 

three systems recognized by FDA as good predictors of carcinogenic potential. Two 
of these assays were conducted in mouse systems. 
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o GRN 253: Cargill (2008) conducted studies that provided significant insight into the 
pharmacokinetics of rebaudioside A, while demonstrating clinical safety of 
rebaudioside A regarding lack of effects on blood pressure and glucose metabolism 
that could result from doses expected from use in food. 

• JECFA concluded that all naturally occurring steviol glycosides are deemed to be safe as 
long as there is a combined purity of not less than 95% and determined the ADI of the 
steviol glycosides applied to rebaudioside A because the pharmacokinetics are virtually the 
same (FAO, 2017).  

• Carakostas et al. (2008) summarized the Cargill research program findings on rebaudioside 
A: 

o Steviol glycosides, rebaudioside A, and stevioside are not genotoxic in vitro. 
o In well-conducted in vivo assays, steviol glycosides, rebaudioside A, and stevioside 

have not been found to be genotoxic. 
o A report indicating that stevioside produces DNA breakage in vivo appears to be 

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

by excessive concentrations of the compound. 
o The primary evidence for steviol genotoxicity is derived from very specific bacterial 

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

bioassays. 
o While studies with rebaudioside A indicated minimal gastrointestinal (GI) absorption 

of the glycoside per se, the predominant metabolic pathway is comparable to that of 
stevioside. The use of the ADI established by JECFA, which was determined in 
studies employing stevioside as the main component, can be used as the ADI for 
rebaudioside A. 

o The dietary levels expected from consumption of rebaudioside A as a total 
replacement of sugar (Renwick, 2008) are lower than the ADI and, therefore, there is 
no safety concern for consumers. 

• JECFA has evaluated the use of steviol glycosides in foods and agrees that, at the present 
time, the ADI for steviol glycosides of adequate purity, as defined by JECFA specifications, 
has been properly determined to be 4 mg per kg bw per person as steviol equivalents, 
which corresponds to 12 mg per kg bw per day for rebaudioside A, on a dry weight basis. 
Therefore, the JECFA-derived ADI was adopted as a safe exposure for rebaudioside A and 
the corresponding food uses meeting the specifications within the limits determined by this 
esteemed international body of food safety experts can be considered to be GRAS. 

• Williams and Burdock (2009) reviewed 3 in vitro and 2 in vivo genotoxicity and mutagenicity 
studies on rebaudioside A conducted according to Organisation for Economic Co-operation 
and Development (OECD) guidelines and found the studies revealed that rebaudioside A is: 

o non-mutagenic in an Ames test using Salmonella typhimurium and Escherichia coli; 
o non-mutagenic in a chromosomal aberration test using Chinese hamster V79 cells; 
o non-mutagenic in a mouse lymphoma assay using L5178Y+/- cells; 
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o non-mutagenic a bone marrow micronucleus test in mice at doses up 750 mg per kg 
bw; and 

o non-mutagenic in an unscheduled DNA synthesis test in rats at 2,000 mg per kg bw. 
o The authors note that these studies provide additional evidence that rebaudioside A 

is not genotoxic at the doses tested and further support the GRAS determination of 
rebaudioside A. 
 

G.  Other Studies 
• Afonso et al. (2020) investigated changes in reactive oxygen species (ROS) in response to 

rebaudioside A in a neuronal system. 
o The aim of this work was to characterize the effect of rebaudioside A, which can pass 

through the blood-brain barrier, in neuronal ROS formation. When the balance 
between ROS and antioxidant defenses is destabilized, oxidative stress occurs. The 
brain is prone to be affected by excessive ROS due to reduced levels of antioxidant 
defenses and high levels of fatty acids. 

o The authors report that rebaudioside A causes an increase in both ROS and flavin 
adenine dinucleotide (FAD)-linked autofluorescence in the brain, which is in line with 
steviol glycosides having insulin mimetic properties, where enhances glucose uptake 
and glycolytic activity are observed. 

o Because of these effects, and even though stevia can be decomposed in nature, 
continuous accumulation of residues from stevia processing facilities, as biomass or 
wastewater, may cause undesired effects in the environment during long exposure 
times.  

o The authors suggest that the effects of high levels of steviol glycosides should be 
assessed for potential effects on biological systems as well as ecosystems. 

Part 3. Studies on Other Steviol Glycosides Preparations 

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

• Koyama et al. (2003b) published an in vitro study where α-glucosylated steviol glycosides 
were degraded by fecal microflora to steviol glycosides. These glycosides are subsequently 
hydrolyzed to the aglycone, steviol, demonstrating that the metabolic fate of α-glucosylated 
steviol glycosides follows that of non-modified steviol glycosides. Due to the similarities in 
metabolic fate, the safety of α-glucosylated steviol glycosides can be established based on 
studies conducted with non-modified steviol glycosides.  

• Purkayastha et al. (2014) compared the anaerobic in vitro metabolism of rebaudiosides A, 
B, D, and M with human fecal homogenates.  

o The rebaudiosides were hydrolyzed to steviol within 24 hours, with the majority of 
metabolism occurring within the first 8 hours.  

o Metabolism of rebaudiosides took longer at higher concentrations (2.0 mg per mL vs. 
0.2 mg per mL).  
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o There were no marked differences in rate or extent of hydrolysis observed between 
male and female fecal homogenates or individual rebaudiosides. 

• Purkayastha et al. (2016) investigated the metabolic fate of steviolbioside, dulcoside A, and 
rebaudiosides A, B, C, D, E, F, and M in an in vitro study using pooled human fecal 
homogenates over the course of 24 to 48 hours.  

o The glycosidic side chains ---containing glucose, rhamnose, xylose, fructose, and 
those with deoxy-glucose including combinations of α(1-2), β-1, β(1-2), β(1-3), and 
β(1-6) linkages ---were mostly degraded to steviol within 24 hours.  

o The rate of metabolism was slower at higher concentrations (2.0 mg per mL vs. 0.2 
mg per mL).  

o No appreciable differences in metabolism were observed between fecal 
homogenates obtained from males and females or those obtained from different 
ethnicities. 

• Purkayastha and Kwok (2020) investigated the in vitro metabolic fate of steviol glycosides in 
fecal homogenates collected from adults and children.  

o Steviol glycosides obtained from stevia leaf extract (composed of more than 20 
steviol glycosides, with Reb D and Reb M as the principal components), 
bioconversion reaction product (composed of Reb D and Reb M), minor steviol 
glycosides extracted from a stevia leaf extract (composed of Reb AM, Reb W2, Reb 
U2, Reb V, Reb N, and Reb O), enzyme modified steviol glycosides, and 
rebaudioside A standard were used as test samples.  

o All steviol glycosides preparations tested “shared qualitatively similar in vitro 
metabolic fates.”  

o The authors concluded that “safety data for individual steviol glycosides can be used 
to support safety of all steviol glycosides produced by extraction and enzymatic 
conversion of stevia leaf extract.” 

B.  Toxicity Studies 

• One study showed a toxic response and was conducted by Nunes et al. (2007a). The 
Nunes study was conducted on rat liver, brain, and spleen on rats dosed 4 mg per mL 
steviol glycosides in drinking water (estimated 80 to 500 mg per kg bw per day) for 45 days, 
which resulted in positive findings in all tissues – notably the liver. This study is considered 
to be an outlier in critical reviews conducted by Geuns (2007), Williams (2007), and Brusick 
(2008). These critiques were responded to by the authors (Nunes et al., 2007b; Nunes et 
al., 2007c). However, the consensus appears to be that Nunes et al. (2007a) used flawed 
methodology and improperly interpreted data as a positive response. 

• Silva et al. (2018) addressed the genotoxic activity of stevia (Svetia, purity not reported14). 
o Human lymphocytes were treated with 5% and 0.5% Svetia for 2 hours.  

 
14 While the purity of the material used for the study was not reported by Silva et al. (2018), a search of the manufacturer’s website 
(www.svetia.us) indicates that the trademarked material is a blend of cane sugar and 97% pure Reb A. 
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o No statistically significant difference in genetic damage was observed in the 0.5% 
treatment concentration compared with the negative control, while the 5% treatment 
concentration resulted in a statistically significant difference (P<0.0001) compared 
with the control, with a decrease in migration average.  

o Human lymphocytes treated with 10% Svetia demonstrated significant (P<0.0001) 
genotoxic activity compared to the control; however, at treatment concentrations of 
0.05%, 0.5%, and 5% Svetia, a significant (P<0.0001) decrease in average 
migration of DNA was observed compared with the control.  

o The authors conclude that these results demonstrate the absence of genotoxicity at 
concentrations of up to 5% Svetia (Silva et al., 2018). It should be noted that these 
observations are inconsistent with data reported by Nunes et al. (2007a); however, 
as discussed above, the validity and importance of the Nunes et al. study has been 
discounted given the questions surrounding the methodology. 

 
C. Other Studies 
 

• Sánchez-Delgado et al. (2019) studied the effects of steviol glycosides in a seven-week 
study on healthy young adults aged 18-30 years old. Thirty-eight patients were assigned to 
one of three study groups and “washed out” for one week prior to study initiation. 

o  For six weeks, study participants were administered one of the following dosage 
regimes: 
 Sucrose (8 X 5 g packets per day) 
 Sucralose (8 X 5 g packets per day) 
 Steviol glycosides (4 X 1 g packets per day) 

o Results were as follows: 
 Subjects in the sucrose treatment group showed increased triglycerides and 

cholesterol. 
 Subjects in the sucralose treatment group showed increased body weight. 
 Subjects in the steviol glycosides treatment group show decreased fat mass, 

decreased triglycerides, and decreased tumor necrosis factor-α. 
o The authors concluded that steviol glycosides may have positive effects on metabolic 

parameters. 
• Halasa et al. (2020) published a case study vignette on the investigation of the presence of 

steviol glycosides metabolites in plasma, cerebrospinal fluid, amniotic fluid, and cord blood 
samples from as early as 2004. The end date was not provided. 

o Steviol glucuronide was detected primarily in the plasma. 
o Seven of the 38 adults (18%) had detectable steviol glucuronide concentrations, 

while two of 13 (15%) amniotic fluid samples and one of 15 (7%) cord blood samples 
were observed to contain steviol glucuronide. 
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Part 4. Studies on Crude Stevia Extracts 

In several studies, pharmacological and biochemical effects of crude extracts of stevia leaves and 
purified steviol glycosides have been investigated. 

• In experimental studies in rats, crude stevia leaf extract (5%) was administered to female 
rats at 0 or 5% for 12 days. The female rats were subsequently mated with untreated males 
for the last 6 days, making a total of 18 days of exposure for the females (Planas and Kuć, 
1968). Fertility was reduced to 21% of the fertility of control rats and remained reduced 
during the 50- to 60-day recovery period. The study report did not discuss histological 
examinations, weights of organs, blood analysis, urine chemistry, and necropsy. 

• The use of S. rebaudiana as an oral contraceptive has been reported by indigenous 
populations in Paraguay (Planas and Kuć, 1968; Schvartaman et al., 1977). 

• In rat studies, dried stevia leaves were administered at 0.67 g per mL in 2 mL doses twice 
per day for 60 days (Oliveira-Filho et al., 1989). The only difference due to treatment was 
seminal vesicle weight, which fell to 60% compared with control. No treatment-related 
adverse effects were noted. 

• Wang and Wu (2019) studied the angiotensin-converting enzyme (ACE) inhibiting activity of 
an ethanolic extract of stevia leaves and purified steviol glycosides from the ethanol extract. 

o Steviol glycosides were reported to have double the ACE inhibitory activity of the 
ethanolic extract from stevia leaves. 

o Sensory tests in decaffeinated coffee, decaffeinated tea, and peanut protein 
beverages prepared with steviol glycosides demonstrated the preparations were well-
accepted. 

o Steviol glycosides had a significant antihypertensive effect in spontaneously 
hypertensive rats. The authors suggest that the effect was dosage-dependent. 

o No adverse effects were reported. 
• Assi et al. (2020) studied the efficacy of stevia extract alone and in combination with the 

commonly used sulfonylurea, glimepiride, in a trial to introduce a new effective therapeutic 
regimen for type 2 diabetes mellitus. 

o Rats with type 2 diabetes were treated orally with 300 mg per kg per day stevia 
extract for 21 days. 

o Results indicated that treatment with stevia extract showed good control of blood 
glucose levels and that a significant elevation in insulin release to glimepiride was 
observed.  

o The authors reported that stevia extract reduced blood glucose, triglycerides, 
cholesterol, ALT, AST, urea, creatinine, tumor necrosis factor, and malondialdehyde 
levels, while improving insulin and adiponectin levels. 

o No adverse effects were reported. 
• Ray et al. (2020) studied the effects of Stevia rebaudiana on glucose homeostasis, blood 

pressure, and inflammation.  
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o No hypersensitivities or allergies were reported since 2008, and that the few prior 
reports were for “improperly filtered stevia extracts.”  

o No significant adverse effects were noted from any study included in the review. 

Part 5. Studies on Principal Metabolite: Steviol 

A.  Acute Toxicity Studies 

• Toskulkac et al. (1997) administered single doses of steviol (90%) to rats and hamsters as 
follows: 

o Rat, oral LD50 >15 g per kg; and 
o Hamster, oral LD50 5.2 g per kg bw in males and 6.1 g per kg bw in females. 
o Histopathological examination of the kidneys of hamsters revealed severe 

degeneration of the proximal tubular cells, and these structural alterations were 
correlated with increased serum blood urea nitrogen and creatinine. The authors 
concluded that the cause of death was acute renal failure. 

B.  Developmental Toxicity Studies 

• Wasuntarawat et al. (1998) treated groups of pregnant golden hamsters with steviol (90%) 
at doses of 0 mg (n not reported), 250 mg (n=20), 500 mg (n=20), or 1,000 mg (n=12) per 
kg bw per day by gavage in corn oil on days 6 -10 of gestation. 

o A significant decrease in body weight gain and increased mortality (1/20, 7/20, and 
5/12) were observed at the three highest doses. 

o The number of live fetuses per litter and mean fetal weight decreased in parallel. 
o No dose-dependent teratogenic effects were seen. 
o The NOEL for both maternal and developmental toxicity was 250 mg per kg bw per 

day. 

C.  Mutagenicity & Genotoxicity Studies 

The following key mutagenicity studies have been conducted on steviol and are negative for 
mutagenic responses: 

• Bacterial mutagenicity studies negative for mutagenic response: 
o Compadre et al. (1988); 
o Procinska et al. (1991); and 
o Klongpanichpak et al. (1997). 

• Chromosome aberration studies negative for mutagenic response: 
o Chinese hamster lung fibroblasts – Matsui et al. (1996) 

• DNA damage (Comet assay) 
o Sekihashi et al. (2002) 

• Mouse bone marrow/liver micronucleus studies negative for mutagenic response:  
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o Oh et al. (1999) 
• Micronucleus studies negative for mutagenic response:  

o Matsui et al. (1996) (mouse); 
o Temcharoen et al. (2000) (rat); 
o Temcharoen et al. (2000) (mouse); and 
o Temcharoen et al. (2000) (hamster) 

The following key mutagenicity studies have been conducted on steviol and are positive or 
equivocal for mutagenic responses: 

• Bacterial mutagenicity studies positive for mutagenic response: 
o Pezzuto et al. (1985) – Mutagenicity was dependent on pretreatment of rats with 

Arochlor and NADPH addition, as unmetabolized steviol was inactive. None of the 
other metabolites tested was mutagenic. 

o Compadre et al. (1988) – Mass spectral analysis of steviol and analogues under 
conditions known to produce a mutagenic response. 15-oxo-steviol, a product of the 
metabolite, 15-alpha-hydroxysteviol was found to be a direct-acting mutagen.  

o Matsui et al. (1996) – Steviol was equivocal for mutagenicity. Steviol was weakly 
positive in Umu chromotest, either with or without metabolic activation. Steviol was 
negative in the reverse mutation and other bacterial assays even in presence of S9 
activation. 

o Temcharoen et al. (2000) – Mutagenic effects of steviol and/or metabolites found in 
S. typhimurium TM677 by tranversions, transitions, duplications, and deletions at the 
guanine phosphoribosyltransferase (gpt) gene. 

o Terai et al. (2002) – Steviol was found to be mutagenic in Arochlor-induced rat liver 
S9 fraction. 

• Chinese hamster lung fibroblast study positive for mutagenic response: 
o Matsui et al. (1996) – Gene mutations found in Chinese hamster lung fibroblasts after 

metabolic activation of steviol. In hamsters, several metabolites of stevioside found 
that have not been found in rats or humans. Therefore, experimental relevance 
should be questioned when hamsters are used. 

Each of the positive mutagenicity studies noted above had special circumstances or slightly 
different procedures. The positive mutagenicity studies were collectively not believed to present 
sufficient toxicological concern as determined by JECFA (WHO, 2006). 

D.  Endocrine Disruption Studies 

• Shannon et al. (2016) investigated the endocrine disrupting potential of stevioside, 
rebaudioside A, and steviol in a series of in vitro bioassays and found that steviol: 

o antagonizes progesterone nuclear receptor transcriptional activity, 
o increases progesterone production, and 
o induces an agonistic response on the progesterone receptor of sperm cells (Catsper). 
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o The authors conclude that steviol might not qualify as a safer alternative to sugar or 
synthetic sweeteners. However, one must consider the fact that it is difficult to 
translate in vitro concentrations to local concentrations in vivo at the receptor level 
and no adverse effects have been noted in any reproductive studies. 

E.  Other Studies 

• Panagiotou et al. (2018) observed that steviol and steviol glycosides exert glucocorticoid 
receptor-mediated effects in human leukemic T-cells (Jurkat cells) but not in normal human 
peripheral blood mononuclear cells, which they concluded was due to a cell-type specific 
manner of glucocorticoid receptor-modulation. 

• Kurek et al. (2020) reported on the effect of steviol on cytotoxicity, adipogenesis, ROS 
concentration, and gene expression in the murine 3T3-L1 cell line. 

o There was no observed effect on the proliferation of cells, lipid accumulation, or 
intracellular ROS generation at steviol concentrations up to 100 µM.  

o Furthermore, it was reported that steviol reduced the expression of genes regulating 
the adipogenesis and lipogenesis process. 

 

 

[The remainder of this page is blank] 
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Appendix 10 Summary of the Regulatory History of Steviol Glycosides 

A.  History of Traditional Medicinal and Human Food Use 

• Stevia use as a sweetener and in traditional medicine by the Guarani tribes can be traced 
back for centuries (Esen, 2016; Gerwig et al., 2016; Brusick, 2008; Brandle et al., 1998). 

• Stevia is commonly used to treat Type 2 diabetes in South America (Hawke, 2003). Doses 
in the range of 1 gram per person per day or more were reported to be necessary for 
therapeutic effects (Gregersen et al., 2004). 

• Japan and Brazil approved stevia as a food additive in the 1980s (Raintree, 2012). Lester 
(1999) reported that 40% of the artificial sweetener market in Japan was stevia based. 

• Use of steviol glycosides as a dietary supplement is presently permitted in the US, Canada, 
Australia, and New Zealand, and use as a natural health product is permitted in Canada. 

• In 2005, it was estimated that sales of stevia in the US reached $45 million (Newsday, 
2006). 

• In 2010, Zenith International estimated stevia sales of 3,500 metric tons, which represents a 
27% increase over 2009 figures. The market value is estimated to have increased to $285 
million (Zenith, 2011). 

• In 2013, worldwide sales of stevia were reported at 4,100 tons – representing a 6.5% 
increase over 2011 figures with an overall market value of $304 million (Zenith, 2013). 

• In October 2014, it was reported that worldwide stevia sales increased 14% to 4,670 tons, 
with a market value of $336 million. It has been projected that the total market for stevia in 
2017 would be 7,150 tons with an associated market value of $578 million (Zenith, 2014). 

• NewHope360 reported that the global market for stevia in 2014 was $347 million, and that is 
expected to increase to $565.2 million by 2020. In addition, consumption is expected to 
increase from 2014 levels of 5,100.6 tons to 8,506.9 tons by 2020 (NewHope360, 2015).  

• Nutritional Outlook reported that Mintel data indicated a 48% increase in stevia-containing 
products over the last five years (Decker and Prince, 2018). 

B.  Summary of Regulatory History of Enzyme Modified Steviol Glycosides 

1.  U.S. Regulatory History 

• As of August 5, 2020, FDA has issued 64 “no questions” letters on GRAS Notices on 
rebaudioside A, rebaudioside D, rebaudioside M, or steviol glycosides, including those 
undergoing enzyme treatment (FDA, 2020). 

• In addition, the Flavor and Extract Manufacturers Association (FEMA) has included several 
steviol glycosides preparations that are used to formulate flavors on their GRAS lists as 
shown in Table 10.1. 
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Table 10.1. FEMA GRAS Status for Steviol Glycoside Preparations 

Steviol Glycosides Preparation FEMA Number Reference 
Rebaudioside A 4601 Smith et al. (2009) 
Rebaudioside C; dulcoside B 4720 Leffingwell (2011) 
Glucosyl steviol glycosides; 
enzymatically modified stevia extract 4728 Leffingwell and Leffingwell (2014); Marnett 

et al. (2013) 

Stevioside 4763 Leffingwell and Leffingwell (2014); 
et al. (2013) 

Marnett 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 60% 4771 Marnett et al. (2013) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 80% 4772 Marnett et al. (2013) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside C 30% 4796 Cohen et al. (2015a); Cohen et al. (2015b) 

Steviol glycoside extract, Stevia 
rebaudiana, Rebaudioside A 22% 4805 Cohen et al. (2015a); Cohen et al. (2015b) 

Steviol glycoside extract, Stevia 
rebaudiana Rebaudioside C 22% 4806 Cohen et al. (2015a); Cohen et al. (2015b) 

Glucosylated stevia extract Steviol 
glycosides 80% 4845 Cohen et al. (2017) 

Enzyme modified stevia, 
stevioside 20% 4876 Cohen et al. (2017) 

 

2.  Canadian Regulatory History 

• On September 18, 2009, the Natural Health Products Directorate, Health Canada (Health 
Canada, 2009) adopted and revised the maximum limit for steviol glycosides in Natural 
Health products (NHPs) to be in accordance with the full ADI of 4 mg steviol per kg bw 
established by JECFA (WHO, 2008).  

o As a Medicinal Ingredient: The maximum daily limit without cautionary labelling and 
additional safety evidence was set at 4 mg per kg bw per day expressed as steviol 
content. This limit is equivalent to 10 mg per kg bw per day (i.e. ~ 710 mg per day for 
an adult) for stevioside or mixed steviol glycosides, 12 mg per kg bw per day (i.e. ~ 
850 mg per day for an adult) for rebaudioside A, or 50 mg per kg bw per day (i.e. ~ 
3,550 mg per day for an adult) of stevia leaf. 

o As a Non-Medicinal Ingredient: As a sweetener or flavor enhancer, the quantity used 
should be according to conditions of CGMP and should not exceed the amount 
required to accomplish the purpose for which that non-medicinal ingredient is 
permitted to be added. As a non-medicinal ingredient, it should not exceed 4 mg per 
kg bw per day expressed as steviol content. 
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• On November 30, 2012, Health Canada published its final clearance for use of steviol 
glycosides as a sweetener in foods (Health Canada, 2012). 

• 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 (Health Canada, 2014). 

• On January 15, 2016, Health Canada approved the use of rebaudioside M for use as a 
high-intensity sweetener under the same conditions as the previously approved steviol 
glycosides (Health Canada, 2016). 

• Health Canada (2017b) also modified the List of Permitted Sweeteners to include “all the 
steviol glycosides in the Stevia rebaudiana Bertoni plant (stevia plant).” 

• On August 30, 2017, Health Canada’s Food Directorate updated its List of Permitted 
Sweeteners to allow for the use of steviol glycosides as a sweetener in ‘unstandardized 
snack bars,’ including granola bars, cereal bars, fiber bars, and protein isolate-based bars 
(Health Canada, 2017b). 

• On August 27, 2018, Health Canada’s Food Directorate updated its List of Permitted 
Sweeteners to provide stakeholders with further information on the Lists of Permitted Food 
Additives as well as guidance on how to interpret and use these lists (Health Canada, 
2018). 

• On April 3, 2019, Health Canada’s Food Directorate modified the List of Permitted 
Sweeteners to allow for the use of steviol glycosides from Stevia rebaudiana Bertoni in 
canned fruit products (Health Canada, 2019c).  

• On May 14, 2019, Health Canada’s Food Directorate modified the List of Permitted 
Sweeteners to allow for the use of steviol glycosides derived from Saccharomyces 
cerevisiae strains CD15380 and CD15407 at the same maximum levels of use as steviol 
glycosides derived from Stevia rebaudiana Bertoni (Health Canada, 2019b). 

• Most recently, on June 27, 2019, Health Canada’s Food Directorate modified the List of 
Permitted Sweeteners to allow for the use of steviol glycosides from various sources in 
“standardized flavoured milks” (Health Canada, 2019a). 

3.  European Regulatory History 

• The Joint Expert Committee on Food Additives (JECFA) reviewed steviol glycosides at its 51st, 
63rd, 68th and 73rd meetings and published its original review in 2000 (WHO, 2000). 

• In 2006, JECFA established a temporary ADI (acceptable daily intake) of 0 - 2 mg per kg (on a 
steviol basis) at its 63rd meeting (WHO, 2006). 

• In 2007, JECFA finalized food grade specifications (FAO, 2007b), although they were 
subsequently updated in 2008 (FAO, 2008) and 2010 (FAO, 2010). 

• In 2008, Switzerland’s Federal Office for Public Health approved the use of stevia as a 
sweetener citing the favorable actions of JECFA (Switzerland Federal Office of Public Health, 
2008). 
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• In June 2008, the European Commission requested for 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. 

o EFSA reexamined the safety of steviol glycosides (EFSA, 2010) and 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. 

o On May 25, 2011, EFSA published 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, 2011a). 

o In 2014, EFSA evaluated extending the use of steviol glycosides as ingredients in food 
categories to include coffee, tea, and herbal and fruit infusions (assessed at 10 mg per L 
steviol glycosides) (EFSA, 2014). 

o In 2015, EFSA revised exposure estimates based on the EFSA Comprehensive 
European Food Consumption Database and the proposed  extension of use for tea 
beverages and instant coffee and cappuccino products up to 29 mg per L of steviol 
equivalents, rather than 10 mg per L, as assessed in the previous 2014 EFSA opinion. 
EFSA noted that the mean exposure estimates remain below the ADI of 4 mg per kg bw 
per day for all population groups, with the exception of toddlers (in one country) at the 
upper range of the high-level exposure estimates (95th percentile: 4.3 mg per kg bw per 
day), which remains above the ADI. EFSA 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). 

• In 2009, 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 2009, several countries and the Calorie Control Council submitted a request to the Codex 
Committee on Food Additives to modify the JECFA specifications for steviol glycosides to 
include 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). 
The proposal was discussed at the June, 2010 JECFA Meeting (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).   

• In 2009, France published its approval for the food uses of rebaudioside A with a purity of 97% 
(AFSSA, 2009a; AFSSA, 2009b). 

• On December 2, 2011, the EU approved steviol glycosides use as food additives (EU, 2011) 
based upon agreement between the JECFA and EFSA that steviol glycosides are safe for all 
populations to consume and are a suitable sweetening option for diabetics. 

• On October 13, 2016, the EU updated regulation EU 2016/1814 to permit the following steviol 
glycosides in stevia blends: stevioside, rebaudiosides A, B, C, D, E, F and M, steviolbioside, 
rubusoside, and dulcoside (Searby, 2016). 
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• On November 3, 2016, the EU food additives regulation 231/2012 was amended to remove the 
previous requirement for stevia blends to contain at least 75% Reb A or stevioside. 

• On January 31, 2018, the EFSA Panel of Food Additives and Nutrient Sources reviewed an 
application for glucosylated steviol glycoside preparations for use as a new food additive. The 
Panel concluded that the data supplied by the applicant were “insufficient to assess the safety” 
of the preparation. No safety concerns were raised by the EFSA Panel; however, their decision 
was based on the “limited” data provided in the dossier submitted by the applicant (EFSA, 
2018). 

• On September 24, 2020, the EFSA Panel on Food Additives and Flavourings concluded that 
there is no safety concern for rebaudioside M produced via enzymatic bioconversion and 
recommended that the European Commission consider establishing specifications for the 
preparation (EFSA, 2019). 

• On March 24, 2020, EFSA published a scientific opinion in response to a proposed amendment 
of the specifications for steviol glycosides, stating that all steviol glycosides share the same 
metabolic fate, and therefore the safety of 60 steviol glycosides identified in the leaves of Stevia 
rebaudiana Bertoni can be based on “read-across” from previously evaluated toxicological data. 
EFSA maintained that the ADI of 4 mg per kg bw applies to all 60 steviol glycosides. The EFSA 
Panel noted that the inclusion of more steviol glycosides, “whilst maintaining the assay value of 
not less than 95%, would allow less pure preparations” onto the market. The Panel stated that 
they “cannot conclude on the safety of the proposed amendment to the specifications of steviol 
glycosides (E 960) as [a] food additive if the purity assay value of not less than 95% for the total 
content of steviol glycosides is maintained.” Furthermore, the Panel noted that it is possible to 
manufacture steviol glycosides with a purity higher than 95% total steviol glycosides (EFSA, 
2020). 

4.  Asian Regulatory History 

• In May 2010, Hong Kong amended its food regulations to allow the use of steviol glycosides 
as a permitted sweetener in foods based upon the detailed safety evaluation and favorable 
findings as reported by JECFA (Hong Kong Centre for Food Safety, 2010). 

• In July 2011, the Codex Alimentarius Commission adopted proposed maximum use levels 
for steviol glycosides in all major food and beverage categories which resulted in steviol 
glycoside approvals in Vietnam, the Philippines, Malaysia, Singapore and Thailand 
(Whitehead, 2013). 

• 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 (NewHope360, 2011). 

• On September 20, 2012, the Food Safety and Standards Authority of India (FSSAI) 
approved the use of steviol glycosides as a non-nutritive sweetener in a variety of foods 
using specifications and purity established by JECFA (FSSAI, 2012). 
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• Since December 10, 2012, over thirty registrations have been granted by FDA Philippines to 
stand-alone steviol glycosides sweeteners or foods containing steviol glycosides as 
ingredients (Philippines, 2014). 

• Steviol glycosides are also listed under International Numbering System (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) 

5.  Australia and New Zealand Regulation History 

• In 2008, the Food Standards Australia New Zealand (FSANZ) completed its evaluation of an 
application for use of steviol glycosides in foods and 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). 

• On May 13, 2011, 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 to 200 mg per kg, 
and in plain soy beverages to 100 mg per kg (FSANZ, 2011). 

• In 2015, FSANZ concluded that the use of Reb M does not pose any “public health and 
safety issues” (FSANZ, 2015). 

• On January 14, 2016, Reb M was approved for use “as a food additive in accordance with 
the current permissions for steviol glycosides” (FSANZ, 2016a). 

• In 2016, FSANZ called for submissions on permitting all minor steviol glycosides extracted 
from stevia leaf to be included in the definition of steviol glycosides in the Food Standards 
Code, noting that “[no] evidence was found to suggest that the proposed changes pose any 
public health and safety concerns” (FSANZ, 2016b). 

• On February 8, 2017, FSANZ approved a draft variation of the definition of steviol 
glycosides to include all steviol glycosides present in the Stevia rebaudiana leaf (FSANZ, 
2017). 

• In 2018, FSANZ called for comments on the production of Reb M using enzymes derived 
from genetically modified yeast. The comment period closed on August 31, 2018 (FSANZ, 
2018b). Subsequently, on October 31, 2018, FSANZ approved a draft variation to include a 
reference to the production method (FSANZ, 2018a). 

• On May 14, 2020, FSANZ published an approval report for a draft variation to amend the 
specification for steviol glycosides from Stevia rebaudiana Bertoni in section S3—35 of the 
Australia New Zealand Food Standards Code to include rebaudioside E produced by 
enzymatic conversion from stevia leaf extract. The approved draft variation allows for the 
use of high purity rebaudioside E (≥85% rebaudioside E; ≥95% total steviol glycosides) 
within the existing permissions and limits for steviol glycosides (FSANZ, 2020a). 
Subsequently, on July 28, 2020, Amendment No. 193 was published to include 
rebaudioside E produced by enzymatic conversion from stevia leaf extract (FSANZ, 2020b).  
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6.  South Africa 

• On September 10, 2012, the South African Department of Health promulgated a new 
sweetener regulation: Regulation R733 (Regulations Relating to the Use of Sweeteners in 
Foodstuffs), allowed for the use of extracts of stevia rebaudiana, in composition and 
quantities in line with Codex standards, in food and beverages. Steviol glycosides can be 
used to a maximum level of 330 mg per kg (Food Stuff South Africa, 2012). 
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Appendix 11 Summary of Published Safety Reviews 

A.  Summary of JECFA Reviews 

• 51st Meeting (WHO, 2000) – Stevioside evaluation determined that there was insufficient 
and inconsistent information on the stevioside or steviol. No human metabolism data or 
mutagenicity data were available. JECFA determined that the ADI could not be determined 
without further data. 

• 63rd Meeting (WHO, 2006) – More data were submitted; however, the data were inadequate 
to assess whether these pharmacological effects would also occur at lower levels of dietary 
exposure, which could lead to adverse effects in some individuals (e.g., those with 
hypotension or diabetes). The Committee allocated a temporary ADI, pending submission of 
further data on the pharmacological effects of steviol glycosides in humans. A temporary 
ADI of 0–2 mg per kg bw was established for steviol glycosides, expressed as steviol, based 
on a NOEL for stevioside of 970 mg per kg bw per day (or 383 mg per kg bw per day, 
expressed as steviol) in the 2-year study in rats and a safety factor of 200. 

• 68th Meeting (WHO, 2007) – Further data were submitted showing the purity at 95% and 
that all steviol glycosides hydrolyze to steviol upon ingestion. JECFA determined that it was 
unnecessary to maintain a limit for the sum of stevioside and rebaudioside content that 
could include product that was at least 95% stevioside or at least 95% rebaudioside A. The 
Chemical and Technical Assessment report, written after the 2007 meeting, explained the 
Committee’s thinking, which resulted in flexibility in the identity specifications (FAO, 2007a; 
FAO, 2007b). 

• 69th Meeting (WHO, 2008) – Based on additional clinical studies, JECFA finalized the 
evaluation of steviol glycosides and raised the ADI to 0 - 4 mg per kg bw per day and 
removed the “temporary” designation. A summary of the Committee’s key conclusions was 
published in the final toxicology monograph addendum (WHO, 2009). 

B.  Summary of FSANZ Review of Steviol Glycosides 

• In 2008, FSANZ reviewed the safety of steviol glycosides and concluded that they are well-
tolerated and unlikely to have adverse effects on blood pressure, blood glucose, or other 
parameters in normal, hypotensive, or diabetic subjects at doses of up to 11 mg per kg bw 
per day. FSANZ agreed with JECFA in setting an ADI of 4 mg steviol equivalents per kg bw 
per day (FSANZ, 2008). 

• On May 13, 2011, 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 to 200 mg per kg and 
in plain soy beverages to 100 mg per kg (FSANZ, 2011). 

• On January 16, 2016, FSANZ approved the addition of rebaudioside M as a steviol 
glycoside intense sweetener (FSANZ, 2016a). 
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• On February 20, 2017, FSANZ broadened the definition and, hence, specification for steviol 
glycosides preparations to include any mixture of individual steviol glycosides extracted from 
the stevia leaf. 

C.  Summary of EFSA Review of Steviol Glycosides 

• On March 10, 2010, EFSA adopted a scientific opinion on the safety of steviol glycosides 
(mixtures that comprise not less than 95% of stevioside and/or rebaudioside A) as a food 
additive based upon JECFA’s 2008 findings and in response to the European Commission’s 
request to reevaluate the safety of steviol glycosides as a sweetener (EFSA, 2010). 

o EFSA agreed that the results of toxicology studies on either stevioside or 
rebaudioside A are applicable for the safety assessment of steviol glycosides. 

o EFSA established an ADI for steviol glycosides, expressed as steviol equivalents, of 
4 mg per kg bw per day primarily based on the application of a 100-fold uncertainty 
factor to the NOAEL in the two-year carcinogenicity study in the rat when 
administering 2.5% stevioside in the diet (Toyoda et al., 1997). 

• On January 11, 2011, EFSA revised the exposure assessment of steviol glycosides from its 
use as a food additive, for children and adults, based on the revised proposed uses 
presented. 

o EFSA reduced usage levels in 16 foods by a factor of 1.5 to 3, with no changes for 
12 food groups. 

o The mean estimated exposure to steviol glycosides (equivalents) in European 
children (aged 1-14 years) ranged from 0.4 to 6.4 mg per kg bw per day and from 1.7 
to 16.3 mg per kg bw per day at the 95th percentile. 

o A correction was considered to be necessary for the consumption of non-alcoholic 
flavored drinks (soft drinks) by children, and the corrected exposure estimate at the 
95th percentile for children ranged from 1.0 to 12.7 mg per kg bw per day. 

o For adults, the mean and 97.5th percentile intakes were estimated to range from 1.9 
to 2.3 and 5.6 to 6.8 mg per kg bw per day, respectively. 

o These revised exposure estimates to steviol glycosides remain above the established 
ADI of 4 mg per kg bw (steviol equivalent).   

D.  Other Published Reviews 

• Stevia and steviol glycosides have been extensively investigated for their biological, 
toxicological, and clinical effects (Carakostas et al., 2008; Geuns, 2003; Huxtable, 2002). 

• Four additional reviews have appeared on the toxicology and biological activity of stevia 
extracts and steviol glycosides (Yadav and Guleria, 2012; Brown and Rother, 2012; 
Brahmachari et al., 2011; Chatsudthipong and Muanprasat, 2009). The studies are not 
always closely comparable because: 

o These reviews do not clearly differentiate between studies on crude stevia extract 
and purified steviol glycosides. 
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o Studies on biological activity used routes of administration other than oral. 
o Some studies may have used doses that are much higher than anticipated human 

use levels. 
o Roberts and Munro (2009) criticized the Chatsudthipong and Muanprasat (2009) 

review with points that are applicable – in general – to all the reviews:  
 Lack of purity of the material,  
 Route of exposure in relation to metabolism and safety assessment - in vitro 

and intravenous, intraperitoneal, or subcutaneous dosing studies are not 
relevant to the safety of steviol glycosides consumed orally. 

 Paucity of discussion of worldwide regulatory authorities affirming the safety of 
purified forms of stevioside and rebaudioside A as a food ingredient. 

• In 2015, Urban et al. 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 statements to consumers about allergy to highly purified stevia extracts. 

• The effects of non-nutritive low-calorie sweeteners on gut microbiota were reviewed by 
Plaza-Diaz et al. (2020) It was noted that there have been no reports of negative 
interactions between steviol glycosides and colonic microbiota; however, it is possible that 
steviol glycosides modify the gut microbiota. The authors note that further studies are 
necessary to “clarify its specific effects.” 

• A recent review by Ray et al. (2020) focused on the effects of Stevia rebaudiana on glucose 
homeostasis, blood pressure, and inflammation. The authors reported that no 
hypersensitivities or allergies were reported since 2008, and that the few prior reports were 
for “improperly filtered stevia extracts.” Furthermore, Ray et al. notes that additional 
randomized controlled trials are needed to confirm the beneficial effects of stevia. No 
significant adverse effects were noted from any study included in the review. 
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Appendix 12 GRAS Associates Expert Panel Report 

 

GRifS 111810 Grand Park Ave 

ASSOC ATES, LLC Su ite 500 
North Bethesda, IMD 20852 

THE 1GENERALLY RiEOOGNIZED AS SAFIE (GRAS) STATUS O:f' THE PROPOSED USES OF 
IBLUE CALIFORNIA'S BESTE.VIA RE1BAUIDtOSID:E B 

Sept,em er , 2020 

Foreword 

An 1ndependent panel of ex erts ("Expert Panel'1 was conve ed by GRAS Associates , L Co 
behalf of th eir client, Blue California, to eval ate the safety and Generally Recognized as Safe 
(GRAS), status of Blue Californ ia's proposed uses of BEST EVIA Rebaudioside B in oonven iornal 
foods. The members of is Expert Panell are quali ed to serve in 1tl is capacity by qualifica ·on of 
sd en ific training and ex erienoe in the safety of food and food ingred"ents. 

l!lis,cus:si:on 

A significant amount of safety info:rmafo related to 1tle cons mptton of steviol glycosides in 
generally avai!ab e; and has been discussed i Part 6, as well as in Appendices 8-11 , of Blue 
Califo11 ia's BESTEVIA® Rebaudioside B GRAS dossier. First, there is a history of safe 
consump ion of steviol glycosides when used as an ingredient i food produc s irn the U.S., 
Canada, Soul, America; Europe, As"a, and Australia and ,ew Zea land. Second, a rnu mber of 
expe ·mental stu d"es have i vestigated the safely of steviol glyoosides. The ,composite evidence 
from istorical safe consumption and experimental stud·es collectively demonstrate the safety of 
BESTEVIA® Rebaudioside B fo:r human food consumptiorn. 

The majo ity of 1tle studies reviewed on stevio glyoos"des and steviol have ee discussed in 
detail i previous GRAS otioes i(GR s),, including GRN 278, GRN 667, GRN 715, GRN 823, and 
GRN 911, ioh were submitted by Blue California. Rebaudioside B is listed as a recognized 
steviol glycoside by the Joint FAO/WHO Expert Committee on Food Additives (JECFA) in the 
"Stevie Glycosides from .Stevia rebaudiana Berton i" monograph published in 2017 (F.AO, 201 7). 

VVith regard to the safety documentation, e key pharmacoki etic data esta lis that steviol 
glyoosides arie not absorbed throug the gastrointestinal (GI ) tract, per se; t ey are oonv,erted to 
steviol by bacteria normally resent in e large intestine, and the ste1/o is absorbed but rap"dly 
metabo ized to steviol gl c ronide and excret,ed . It has been well -established experimentally from 
various publi s ed studies that the stev·o glycoside mo ecules are not abso· bed from the GI ract 
(Garda a et al., 2003; Koyama et al. 2.003b). The action of bacteria in the large irntestine is directly 

-Dr. Emmel, Chai of &pen. Pan , is a ~herist with subslanti' food safety· experienre in addressing s,teviol gl)!oosid:e-s a,w other· tood 
ingredie-n s. Dr-. Kapp is ,a toxicologisl ·with mrer 35 yean;. of e.xperience. He is a f ,ellow of Ille Aeadem~ Toxicologica'I Sciences, a ellow ·, the 
Royal Sociefy of iliolog,y, andl a l:wq:ean egistered Toxioologist Dr. Levris is a bdogi~ with more lhan 10 years ., experience peparir:ig 
GRAS dossiffl. All lhree panelisl.$. have extenme technical bac~grounds in the ,evaluation ,or food ingredient :safety and in paiiticipa1ing1 in 
delibera · ns of GRAS IE:xpet1 Panels. 
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sup orted by tile publis ed study that showed -~hat steviol glyoosides can be oo verted to, s ,eviol in 
· e large intesti e by ormal a aerobic GI or.a as dem onstrated by an in vitro study i lecal 
homogenaies (Koyama et al., 2003a; Ren · ·ck and Tarka, 2008). Furthermore, Purkayastha et al. 
(20 14; 20116} r-eported a reba , dios"de Ba d rebaudioside A ar,e metabolized to sieviol in a 
similar, conoentratio:n-dependent ma ner in a pair o,f ir1 vitm, fecal homogenate stud·es. Mos 
recently, Purkayastha a d Kwok (2020) oo:ncluded that samp es of stevia leaf 1extrac , biooonve~ed 
steviol glyoos·d,es, a preparation of mi or steviol glycosides, and e zy111 e 111od irfied steviol 
glyoosides stiar-ed qua litatively similar in vitm, metabo ic fates as rebaudioside A in pooled uman 
fecal 0111 09,enate samples lead ing th1e au ors to co olude tll at safety data for i divid al steviol 
glyoosides can be used to, support safety of all siev·o1 glyoosides pmduoed by ex·ractio:n and 
e zymatic conv,ers·o ofstevia eaf extract " 

The Expert Panel reviewed til e recent publicai ions o:n stev1ol glyoos1des includi g those by 
Abo I asa i et al. (2020), .Afionso et al. (2:020), Assi et al. {2020), Halasa et al. (2020), Kurek et al. 
(2020 , etlleton et al. (2020), Plaza-lDiaz ,et al. (2020), Ray 1et al. 1(21120), and Zhao et al. (202.0}i, 
a d did o i entify any at raise safety conoer s wit regard io t e se of steviol glycosides i 
oonve ti ona I foods. 

The aocep a le daily intake ADI ,1 for s~eviol glyoosides as bee set arigely based o:n a published 
o ronic study in rats (Toyoda ,et al., 1997) a d several pubtis ed siudies that show there are o 
p armaoo og·cal 1effects in , mans at doses s,ev,eral fo d higher ttian th,e ADI (Bar ·ocana l et al., 
2006; Barrio ca al et al., 2008; Wheeler et al., 2008 .. Recently, Roberts et al. (2:016) oted i a 
persuasive argu 111 ent using a chemical-specific adjust 111 ent factor (CSAF.1 that the ADI 001.JJ!d be 
hig er. The toJIJic"ty of the metabolite, stevio , as been well reviewed in the publi s ed lite ature 
(Gern1s, 2003; WHO, 2006; Urban et al. 2013). In additio , FDA as 1issued II o questions" letters 
en respo:nse to 64 GRN submissions for stevio glyoosides preparations. 

The Expert Panel ates that Blue California's manufacturing rooess for BESTEVIA® R,ebaudroside 
B is similar ~o · e prooess,es deso "bed for previous GRAS steviol glycosides materials synt es·zed 
from .Ste via rebaud'kma leaf extracts by genetically 111 odified yeast, as described i GRN 1667 GRN 
715, GR 82:3, and GR 911. 

The GRAS Associates x.:pert Panel oo:nvened o:n be alf of Blue Ca liforn ia has reviewed t e 
proposed uses for BES TEVIA - Rebaud iosi de B. Ti e highest '90111 pe roentile oo s I mpfon by any 
populations subgroup o,f BESTEVIA® Rebaudiosid,e B was calou lated to e approximately 16. 9 mg 
per kg body weig t (bw. per day, v1.r io is equivalent ID 2.44 mg er kg b ·1 per day steviol 
equivalents (calc.u la ed by a we·g ted -sum est imate) fo r any pop lation gro p on a worst-case 
scenario, bas·s. TI is estima ed intake value is well below th,e JECFA ADI of 4, mg per kg bw per 
day expressed as steviol equiva e ts. TI erefo:re, BESTEVIA® Rebaudios"de B is expected to, be 
safe withi 1established al o .vab!e limits. 

A 00111 pelli g case can be 111 ade that scie ti 1c oonsensus exists regarding e sa·1ety of steviol 
glyoosides . en of suffic~ently high purity. T e oentral roe of oo:nv1ers·on to st,eviol and subseque 
e imi aiio with ese na~urally occur ·ng steviol glyoosides extends ID e 111 an er in ich e 
various stevio glyoosides moleou!es alie metabo ized and eliminated from the body . il e t e 
scie tific co ctus·o:ns are not una imous r,egard [ng the safe uman food uses of steviol glyoosides, 
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t e Panel believ,es at a · "de conse' s , s does exist in ·~ e soienti ' re oommunity to, support a GRAS 
oonclus·o:n as evide:nced by severa l in-depth mv1ew pu li cations (Geuns, 2007; 1/Nilliam s, 2007; 
Brus"ck, 2008; Waddell , 2011 ; Carakostas, .2012; 11ba ,et al. , 20 13) ~hat refute safety oonoerns 
expr,ess,ed by a minority of soientists. I add itio , Ro erts et a l. (2016) s ggest that t e ADI for 
steviol g lyoosid,es 0011 d be as i gh as 6 to 6 mg pe r kg bw per day, Ii io is i gher t a as bee 
p"eviously aocepted by the sDie tific com munity, prnii di g ii e ole tial fo r an eve more rob , st 
saiety pro de, 

I s mmary, s11.Jffide t qualitative a11d qua titatillie sd e t ific ,eiide oe 1 t e oom osit,e is availab e 
to sup ort f e safety-in-use of Blue California's BES'TEVIA€: Reba . dios"de B (;e95% rebaudioside 
B) pr,eparalion give e following co difo:n s: 

• Blue Califom ia's BESTEVIA® ·e audios"de B oo:n1Ji11ues to mee the desig ated 
specifications; 

• The mi imum s\ :eetn ess intensity for BESTEVIA: Rebaudios"de B mmains , ncha ged; a d 
• BESTEVIA® Re a d"oside B is produced in aooorda11ce "th Current Good Manutaciuri g 

Ptracfoes (CGMPs). 

Com;:lush;m 

The Expert Panel rGliitically revie.ved tlhe data provided by Bl , e Carifom ia fort e-ir BESTiEVIA® 
Rebaud ioside B prreparatio , as well as publioly availab e puhli s ed information obtained fmm 
peer-reviewed journals and ot er safety assessments prepared by ottier Expert Panels a d wen
respected intema iona l regulatory bodies. 

The ingestio of Blue Calffiomia's BESTIEVIK R,ebaudioside B from the i · tended . ses riesults i 
1 takes 1Jhat ar,e saf,e · "thi t e li mits of restablished istorical use a d pub lished safety stud ies and 
t e v1ridely aooepted ADI of 4 mg per kg bw per day stev·o equivale ts. 

The Expert Panel unanimously ooncl I ded at e proposed ses of Bue California's BESTEVIA8 

Rebaud ioside B pr,eparatio , manufaciured as descri ed in Part 2.b. of Blue Ca liforn ia's GRAS 
dossier , a d deolar,ed w i i t e subject notification meets the FDA defini~io of safety in at t ere 
is "ireas,onable oertainty of o arm u der the intended oond itio s of , s,e'" as described erein, a d 
Bl . e Califor ia's BES'TEVIA® eb a . dios"dre B preparatio:n is generally recognized as safe (GRAS). 

Robert W. Kapp , j r, P .D. 
Fello~, A TS, RSB & ERT (UK) 

Kara Le., ·s, P . . Katri a V. mmel, Ph. 
Panel Chair 
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FDA USE ONLY 
GRN NUMBER DATE OF RECEIPT
000968 Sep 15, 2020

 DEPARTMENT OF HEALTH AND HUMAN SERVICES 
Food and Drug Administration 

GENERALLY RECOGNIZED AS SAFE 
(GRAS) NOTICE 

ESTIMATED DAILY INTAKE INTENDED USE FOR INTERNET

NAME FOR INTERNET

KEYWORDS 

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

PART I – INTRODUCTORY INFORMATION ABOUT THE SUBMISSION 

1. Type of Submission (Check one) 

New Amendment to GRN No. Supplement 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 

N/AFDA on the subject substance (yyyy/mm/dd): 

3b. For Amendments or Supplements: Is your (Check one) 
amendment or supplement submitted in □ Yes If yes, enter the date of 
response to a communication from FDA? □ No communication (yyyy/mm/dd): 

PART II – INFORMATION ABOUT THE NOTIFIER 

Name of Contact Person Position 

Hadi Omrani Director - Technical & Regulatory Affairs 

Company (if applicable) 
1a. Notifier Blue California 

Mailing Address (number and street) 

30111 Tomas 

City State or Province Zip Code/Postal Code Country 
Rancho Santa Margarita California 92688 United States of America 

Telephone Number Fax Number E-Mail Address 
949-635-1990 X131 949-635-1984 hadi@bluecal-ingredients.com 

Name of Contact Person Position 

William J. Rowe President 

1b. Agent 
or Attorney 

(if applicable) 
Company (if applicable) 
GRAS Associates 

Mailing Address (number and street) 

11810 Grand Park Ave., Suite 500 

City State or Province Zip Code/Postal Code Country 
North Bethesda Maryland 20852 United States of America 

Telephone Number Fax Number E-Mail Address 
519-341-3367 888-531-3466 wrowe@nutrasource.ca 
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                                                       PART III – GENERAL ADMINISTRATIVE INFORMATION 

□ 

□ 
□ 
□ 
□ 
□ 

□ 
~ 

□ 
□ 
□ 

□ 
□ 
□ 

□ 

□ 

3. For paper submissions only:2. Submission Format: (Check appropriate box(es))

□ Electronic Submission Gateway Electronic files on physical media 
with paper signature page

□ Paper 
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)
Yes (Proceed to Item 5) 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
c) Food Additive Petition No. FAP
d) Food Master File No. FMF
e) Other or Additional (describe or enter information as above)

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

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

Yes (Proceed to Item 8)
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)

 Yes, see attached Designation of Confidential Information
 Yes, information is designated at the place where it occurs in the submission
 No 

9. Have you attached a redacted copy of some or all of the submission? (Check one)
 Yes, a redacted copy of the complete submission
 Yes, a redacted copy of part(s) of the submission
 No 

PART IV – INTENDED USE 

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

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

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

NoYes 
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1. Name of Substance
BESTEVIA® Rebaudioside B (Reb B, reb B, high purity Rebaudioside B)



Name of Substance 1 
Registry  

Used 
(CAS, EC) 

Registry No. 2  Biological Source 
(if applicable) 

Substance Category 
 (FOR FDA USE ONLY) 

1 

Rebaudioside B CAS 58543-17-2  Biosynthesis of 
Stevia rebaudiana 
Bertoni leaf extract 

2 

3 

 

 
 

  

  

  

                                                                                       PART V – IDENTITY 

1. Information about the Identity of the Substance 

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

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

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. 

Chemical formula: C38H60O18 

Molecular weight: 804.87 Daltons  

Rebaudioside B is synthesized from purified Stevia rebaudiana Bertoni extract by genetically modified Pichia pastoris  yeast and is 
purified to yield a >95% rebaudioside B finished product. 

There are no known toxicants . 

3. Synonyms 
Provide as available or relevant: 

13-[(2-O-β-D-glucopyranosyl-3-O-β-D-glucopyranosyl-β-D-glucopyranosyl)oxy] ent-kaur-16-en-19-oic acid; (4α)-13-[(O-β-D-1 glucopyranosyl-(1-->2)-O-[(β-D-glucopyranosyl-(1-->3)]-β-D-glucopyranosyl)oxy]kaur-16-en-18-oic acid; Reb B 

2 

3 
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PART VI – OTHER ELEMENTS IN YOUR GRAS NOTICE 
(check list to help ensure your submission is complete – check all that apply) 

 Any additional information about identity not covered in Part V of this form 
 Method of Manufacture
 Specifications for food-grade material
 Information about dietary exposure
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)
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) 

 Comprehensive discussion of the basis for the determination of GRAS status 
 Bibliography

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

Yes No 
Did you include this other information in the list of attachments? 

Yes No

                                                                                  PART VII – SIGNATURE 

1. The undersigned is informing FDA that  Blue California 

(name of notifier) 

has concluded that the intended use(s) of BESTEVIA® Rebaudioside B (Reb B, reb B, high purity Rebaudioside B)
(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 

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

Blue California   agrees to make the data and information that are the basis for the 
    determination of GRAS status available to FDA if FDA asks to see them. 

2.   
                        (name of notifier) 

Blue California   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)

30111 Tomas, Rancho Santa Margarita, CA 92688 
       (address of notifier or other location)

Blue California   agrees to send these data and information to FDA if FDA asks to do so.
                        (name of notifier)

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,  
    Agent, or Attorney  
Katrina Emmel Digitally signed by Katrina Emmel 

Date: 2020.09.03 09:25:13 -07'00' 

Date (mm/dd/yyyy) 

9/3/2020 

Printed Name and Title 

Katrina Emmel on behalf of William J. Rowe, President 

FORM FDA 3667 (7/12) Page 4 of 4 

http:2020.09.03


PART VIII – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Appendices 1-2 and 4-12 in the body of the dossier 

Appendix 3 as a separate file on the CD 

OMB Statement: Public reporting burden for this collection of information is estimated to average XX 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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