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Foreword 

At the request of Blue California, GRAS Associates, LLC ("GA") has undertaken an independent 

safety evaluation of Blue California's ergothioneine (ErgoActive™). The purpose of the evaluation 
is to ascertain whether the intended food uses of ergothioneine as described in Part 3 are 
generally recognized as safe, i.e., GRAS, under the intended conditions of use. In addition, Blue 
California has asked that GRAS Associates act as agent for the submission of this GRAS 
notification. 

Blue California based its GRAS assessment on a large body of information that addressed the 
safety/toxicity of ergothioneine, history of use of ergothioneine and similar compounds, and 
compositional details, specifications, and method of preparation of the subject notification 
ingredient. 

Safety/toxicity studies performed with animals and human clinical trials were noted to have value. 
The composite safety/toxicity studies, in concert with dietary exposure information, ultimately 
provide the specific scientific foundation for the GRAS conclusion. 

In addition to the product specifications, chemical properties, manufacturing, and safety-related 
information, Blue California also provided consumption/exposure information, along with other 
related documentation. This was augmented with an independent search of the scientific and 
regulatory literature extending through September 19, 2017. A GRAS assessment based primarily 
on the composite safety information, i.e. , based on scientific procedures, was undertaken by Blue 
California, followed by an Expert Panel review coordinated by GRAS Associates. Those references 
that were deemed pertinent to the objective at hand are listed in Part 7. 

PART 1. SIGNED STATEMENTS AND CERTIFICATION 

A. Basis of Exclusion From the Requirement for Premarket Approval Pursuant to Proposed 
21 CFR 170.36(c)(1)1 

Blue California has concluded that its ergothioneine preparation, ErgoActive™, which meets the 
specifications described below, is Generally Recognized As Safe (GRAS) in accordance with 
Section 201 (s) of the Federal Food, Drug, and Cosmetic Act. This determination was made in 
concert with an appropriately convened panel of experts who are qualified by scientific training and 
experience. The GRAS determination is based on scientific procedures as described in the 
following sections. The evaluation accurately reflects the intended conditions of food use for the 
designated ergothioneine preparation. 

1 	See 81 FR 54960, 17 August 2016. Accessible at: https:Uwww.gpo.gov/fdsys/pkg/FR-2016-08-17 / pdf/2016-19164.pdf (Accessed 

4/15/17). 
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(b) (6) 

9/25/17 


Agent for Blue California 

Steven Overgaard Date: 9/25/17 
President 
GRAS Associates, LLC 
27499 Riverview Center Blvd. 
Suite 212 
Bonita Springs, FL 34134 

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 its ergothioneine preparation, which is also referred to ErgoActive™, as described 
in the subject safety evaluation; consequently, ergothioneine preparation, which meet the 
conditions described herein, is 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 ergothioneine. 

D. Conditions of Intended Use in Food 

Blue California's ErgoActive™ preparation (5% ergothioneine with maltodextrin) is intended to be 
added for a variety of technical effects into various food categories as described in Part 3. The 
serving levels reflect good manufacturing practices principles in that the quantities added to foods 
should not exceed the amounts reasonably required to accomplish its intended technical effect. 

E. Basis for GRAS Conclusion 

Pursuant to 21 CFR 170.30(a) and (b), Blue California's ErgoActive™ preparation (5% 
ergothioneine with maltodextrin) has been concluded to be GRAS on the basis of scientific 
procedures as discussed in the detailed description provided below. 

GRAS ASSOCIATES, LLC Page 5 of 213 
000006 



GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

ErgoActive™ 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. 

Blue California and GRAS Associates certify, 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 safety and GRAS status of 
ergothioneine. 

F. Availability of Information 

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

Blue California and GRAS Associates, LLC certify 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 

Ergothioneine is a thiolhistidine derivative, first isolated from rye ergot (Claviceps purpurea) in 
1909. It occurs naturally in common foods, including mushrooms, offal , cereals, and some varieties 
of black and red beans (Phaseolus vulgaris) (EFSA et al., 2016). 

Common or Usual Name: Ergothioneine 

Chemical Name: L-Ergothioneine 


Synonyms: 	 (2S)-3-(2-thioxo-2,3-dihydro-1 H-imidazol-4-yl)-2
(trimethylammonio )-propanoate; (S )-a-Carbosy-N, N, N
trimethyl-2-mercapto-1 H-imidazole-4-ethanaminium 
inner salt; Thioneine; L( +)-Ergothioneine 

CAS Number: 497-30-3 

Molecular Formula: C9H1sN30 2S 


Molecular Mass: 229.30 Da 


The chemical structure of ergothioneine is shown in Figure 1. 
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Figure 1. Chemical Structure of Ergothioneinea 

a From Sigma (2017). 

B. Manufacturing Processes 

Blue California uses a novel multi-step biosynthesis pathway process to manufacture 
ergothioneine using Escherichia coli (E. col!} that contain four biosynthesis proteins that facilitate 
the enzymatic conversion of histidine to ergothioneine. 

1. Production of the Microorganism 

The parental strain is E.coli K12 MG1655. This bacterium normally lives in the intestines of people 
and animals. Most E. coli are harmless and are an important part of a healthy human intestinal 
tract. The microbe is gram-negative, non-spore forming, facultative anaerobe, nonpathogenic and 
nontoxigenic, and has a long history of safe industrial use. The E. coli K12 strain is the most 
commonly used industrial strain, and complies with 21 CFR 170.36 specifications. 

Four genes encoding for a formylglycine-generating enzyme-like protein (EgtB), a glutamine 
amidotransferase (EgtC), a histidine methyltransferase (EgtD), and a pyridoxal 5-phosphate 
binding protein (EgtE), respectively, were cloned and expressed in E. coli K12 MG1655. The 
plasmids carrying related genes were constructed following standard molecular cloning protocols. 
EgtD and EgtB were cloned into pConB7A with ampicillin (Amp) resistance, whereas EgtC and 
EgtE were inserted into pConA5K with kanamycin (Kan) resistance. These two constructs have 
been reported in the patent application PCT/US2015/027977. Together, the EgtB, EgtC, EgtD, and 
EgtE proteins convert histidine to ergothioneine, as shown in Figure 2. 
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Figure 2. Bioconversion of Histidine to Ergothioneine 

The two plasmids were confirmed by sequencing and integrated into the genome to avoid using 
any antibiotic selection. They were then transformed into the E. coli parent strain to obtain one 
working strain. 

2. Fermentation Process 

The glycerol stocks of the transformed E. coli are stored at -80°C. To prepare the inoculating 
culture, the stock is removed from the freezer, thawed in a water bath, and streaked on a plate 
prepared with appropriate antibiotics to separate a single colony. The plate medium is prepared 
with yeast peptone, yeast extract, sodium chloride, and agar. The media is sterilized at 121°C for 
30 minutes, and after streaking, the plates are cultured at 37°C for 10-16 hours, under static 
conditions. 

A single colony is chosen from the plate and inoculated into seed culture medium comprised of 
yeast peptone, yeast extract, and sodium chloride, and which has been previously sterilized at 
121°C for 30 minutes. The inoculated seed culture medium is maintained at 37°C for 8-10 hours 
while shaken at 220 rpm, to an ODsoo-2.0.2 

A basal medium is prepared from monopotassium phosphate, dipotassium phosphate, citric acid, 
yeast extract, antifoaming agent, ammonium hydroxide, and distilled water, adjusted to pH 6.7 with 
aqueous ammonia, and sterilized in the fermenter. Added to that is a pre-sterilized media 
composed of magnesium sulfate heptahydrate, thiamine, and glucose dissolved in distilled water 
and sulfuric acid, which is filter-sterilized with a 0.22 µm sterile filter. Feed medium, composed of 
magnesium sulfate heptahydrate, glucose, and ferric citrate, prepared in distilled water with sulfuric 
acid, and which is filter-sterilized with a 0.22 µm sterile filter is also added to the fermenter. 

2 Blue California uses older, larger cells to perform the measurement. 
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The seed culture is inoculated into the fermenter at a concentration of 7% of the initial fermentation 
volume, along with ammonium iron (II) sulfate. The culture temperature is controlled at 37°C, at pH 
7.0 (with aqueous ammonia), and a dissolved oxygen level of 30%, with agitation and aeration 
cascading. After 2 hours, aliquots are sampled to detect the sugar concentration and 00600. The 
~lucose concentration is maintained between 0.1-0.2 g per L, for a specific growth rate of 0.1-0.3 h
. For protein expression, the genes are induced in the mid-exponential phase (00600 35-40). The 

fermenter is held at 25°C until a final concentration of 500 ng per ml is achieved. Fermentation 
runs are terminated after 16-20 hours of induction. The supernatant is then collected by 
centrifugation. 

3. Extraction and Purification 

The supernatant is transferred to an ion-exchange resin column, which is washed with warm water 
and eluted with sodium chloride solution. The eluent is condensed with a wipe-film evaporator. The 
condensate is transferred to a crystallization tank and chilled. The resulting crystals are re
dissolved in water, decolorized with activated charcoal, and dried in a baking oven before being 
crushed into fine powder. 

A manufacturing process flow chart for the production of the ergothioneine raw material is provided 
in Figure 3. 

The ergothioneine (2:: 98%) raw material is then blended with a maltodextrin carrier derived from 
Zea mays seed, resulting in Blue California's ErgoActive™ finished product, which contains 5% 
ergothioneine. 

Raw materials used in the manufacturing process are suitable food-grade materials, and are used 
in accordance with applicable US Federal Regulations. Maltodextrin from Zea mays (corn) is 
GRAS for food use, with no limitation other than good manufacturing practice, under 21 CFR 
184.1444. All filters and resins comply with 21 CFR 173 specifications. Supporting documentation 
for the raw materials and processing aids is provided Appendix 1. 
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Figure 3. General Reaction Scheme of Ergothioneine Raw Material Production Process 
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C. Product Specifications 

1. Specifications for Ergothioneine 

There are no known established standardized specifications for ergothioneine; however, 
specifications for Tetrahedron's ergothioneine preparation were reviewed and reported by EFSA et 
al. (2016). Tetrahedron's specifications, compared with the specifications and analytical results for 
Blue California's ergothioneine raw material, are shown in Table 1. These data demonstrate that 
Blue California 's ergothioneine raw material is substantially chemically equivalent to Tetrahedron's 
ergothioneine material. 

Table 1. Specifications and Analysis for Blue California's Ergothioneine Raw Material 

Physical and 
Chemical 

Parameters 

Appearance Form & Color 

Optical Rotation 

Assay- HPLC 

Total Residual Solventsb 

Loss on Drying 

Impurities 

Heavy Metals 

Lead 

Arsenic 

Cadmium 

Mercury 

Total Viable Count 

Total Coliform 

Tetrahedron 
Specifications• 

White Powder 

[a]o 2 (+) 122° 
(c=1 , H20) 

2 99.5% 

< 1,000 ppm 

<0.5% 

< 0.8% 

NS 

<3 ppm 

NS 

< 1 ppm 

< 0.1 ppm 

s 1,000 cfu/g 

NS 

Specification 

White Powder 

NS 

2 98% 

NS 

s 5% 

NS 

< 10 ppm 

< 1 ppm 

< 1 ppm 

< 1 ppm 

< 1 ppm 

< 5,000 cfu/g 

< 100 cfu/g 

Blue California's Ergothioneine Raw Material 

Lot NoMethod 3330-160524 

Visual White Powder 

NA NS 

HPLC 99.1% 

NA NS 

USP 34 1.80% 

NA NS 

USP 34 Pass 

ICP-MS <0.20 ppm 

ICP-MS < 0.50 ppm 

ICP-MS < 0.25 ppm 

ICP-MS < 0.10 ppm 

AOAC < 1,000 cfu/g 

AOAC < 3 cfu/g 

Lot No Lot No 
3330-160605 3330-160610 

White Powder White Powder 

NS NS 

99.2% 99.2% 

NS NS 

<2% 1.70% 

NS NS 

Pass Pass 

<0.20 ppm <0.20 ppm 

< 0.50 ppm < 0.50 ppm 

< 0.25 ppm < 0.25 ppm 

< 0.10 ppm < 0.10 ppm 

< 1,000 cfu/g < 1,000 cfu/g 

< 3 cfu/g < 3 cfu/g 
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Physical and 
Chemical 

Parameters 

Tetrahedron 
Specificationsa 

Blue California's Ergothioneine Raw Material 

Lot No
Specification Method 3330-160524 

Lot No 
3330-160605 

Lot No 
3330-160610 

Total Yeast & Mold ~ 100cfu/g < 100 cfu/g AOAC < 10 cfu/g < 10 cfu/g < 10 cfu/g 

E. coli Absent in 1 g Negative AOAC ND ND ND 

Salmonella NS Negative AOAC Pass Pass Pass 

a From EFSA et al. (2016) 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

b Total residual solvents as sum of methanol, ethyl acetate, isopropanol, and ethanol. 

NS Not specified; NA Not applicable; ND Not detected 


2. Specifications for Blue California's Ergothioneine Preparation and Supporting Methods 

Blue California has adopted product specifications for its ergothioneine raw material that meet or 
exceed Tetrahedron's specifications, as reported by EFSA (2016), for ergothioneine as a 
consumable human food substance. This raw material is then blended with maltodextrin to 
produce a 5% ergothioneine finished product. The compositions of five lots of Blue California's 

ErgoActive™ 5% ergothioneine preparation, as well as product specifications, are provided in 
Table 2. 

Table 2. Specifications for Blue California's Ergothioneine Preparation 

Physical and 
Blue 

California
Chemical 

Erg0Activen1Parameters Specifications 3332-1606-01 

Appearance Form White Powder Pass
& Color 

Bulk Density 0.3-0.6 g/mL 0.48 g/mL 

Tap Density ~ 0.6 g/mL 0.70 g/mL 

Particle Size 
> 90% through 

97%mesh #80 sieve 

Assay- HPLC ~ 5% 5.28% 

Loss on Drying ~ 6% 5.30% 

Heavy Metals < 10 ppm Pass 

Lead < 1 ppm <0.20 ppm 

Arsenic < 1 ppm <0.50 ppm 

Cadmium < 1 ppm <0.25 ppm 

Results of Batch Numbers 

3332-1610-03 3332-1611-04 

Pass Pass 

0.50 g/mL 0.50 g/mL 

0.72 g/mL 0.72 g/mL 

97% 97% 

5.38% 5.35% 

5.20% 5.20% 

Pass Pass 

<0.20 ppm <0.20 ppm 

<0.50 ppm <0.50 ppm 

<0.25 ppm <0.25 ppm 

3332-1611-05 3332-1608-02 

Pass 

0.48 g/mL 

0.71 g/mL 

96% 

5.38% 

5.30% 

Pass 

<0.20 ppm 

<0.50 ppm 

<0.25 ppm 

Pass 

0.50 g/mL 

0.72 g/mL 

97% 

5.35% 

5.20% 

Pass 

<0.20 ppm 

<0.50 ppm 

<0.25 ppm 
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Physical and 
Chemical 

Parameters 

Blue 
California 

ErgoActiveTM 
Specifications 3332-1606-01 

Results of Batch Numbers 

3332-1610-03 3332-1611-04 3332-1611-05 3332-1608-02 

Mercury < 1 ppm <0.10 ppm <0.10 ppm <0.10 ppm <0.10 ppm <0.10 ppm 

Total Plate Count < 5,000 cfu/g < 500 cfu/g <500 cfu/g <500 cfu/g <500 cfu/g <500 cfu/g 

Total Coliform < 100 cfu/g < 3 cfu/g <3 cfu/g <3 cfu/g <3 cfu/g <3 cfu/g 

Total Yeast & Mold < 100 cfu/g < 10 cfu/g < 10 cfu/g < 10 cfu/g < 10 cfu/g < 10 cfu/g 

E.coli Negative ND ND ND ND ND 

Salmonella Negative Pass Pass Pass Pass Pass 

ND " not detected 

Blue California analyzes its ergothioneine preparation by HPLC. A method verification report, 
which includes representative chromatograms, is provided in Appendix 2. 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 ergothioneine are provided in 
Appendix 3. 

Blue California has also analyzed representative lots of material for pesticides (Appendix 4 ), and 
no concerns were noted upon review. 

The collection of these reports demonstrates that the substance is well characterized and meets 
the established purity criteria. 

D. Physical or Technical Effect 

Ergothioneine will be added to conventional foods and beverages as a nutrient supplement as 
defined by 21 CFR 170.3(0)(20). 

E. Stability 

1. Published Stability Data on Ergothioneine 

Tetrahedron reported that results of a stability study on its ergothioneine material was expected to 

remain stable and within specification under normal storage conditions (2-8°C) for one year, based 

upon a six-month accelerated stability study (40 ± 2°C, 75 ± 5% relative humidity) and a 12-month 

intermediate stability study (30 ± 2°C, 65 ±5% relative humidity). The EFSA panel "considers that 
the data provided sufficient information with respect to the stability" of Tetrahedron's ergothioneine 
(EFSA et al., 2016). 
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2. Stability Data for Blue California's Ergothioneine Raw Material 

Blue California is currently conducting a 36-month shelf-stability study on its ergothioneine raw 
material under ambient storage conditions. A summary of the shelf-stability results is presented in 
Table 3, and a product stability report is provided in Appendix 6. 

Table 3. Blue California's Ergothioneine (~ 98%) Raw Material Stability Data 

Ergothioneine Lot# FB160307 

Duration Appearance Ergothioneine 

t=O 99.5%White Crystalline Powder 

White Crystalline Powder 99.3%6 months 

12 months White Crystalline Powder 99.4% 

Ergothioneine Lot# FB160310 

Duration Appearance Ergothioneine 

t=O White Crystalline Powder 99.3% 

6 months White Crystalline Powder 99.1% 

12 months White Crystalline Powder 99.2% 

Ergothioneine Lot# FB160313 

ErgothioneineDuration Appearance 

t=O White Crystalline Powder 99.6% 

99.5%6 months White Crystalline Powder 

12 months White Crystalline Powder 99.5% 

The stability data in the scientific literature for ergothioneine, along with Blue California's stability 
testing results for their ergothioneine (~ 98%) raw material, support the position that Blue 

California's ErgoActive™ 5% ergothioneine preparation is well-suited for the intended food uses, 
as no change in stability is expected to be observed after blending with maltodextrin. 

In addition, Blue California claims a 2-year shelf life for ErgoActive™ 5% ergothioneine. 

PART 3. DIETARY EXPOSURE 

The subject ergothioneine preparation is intended to be used in a limited number of human food 
categories as a nutrient supplement. The intended food use categories and use levels of 
ErgoActive™ are presented in Table 4. 
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Table 4. Blue California's Intended ErgoActive™ Food Uses 

FOOD CATEGORY LEVEL OF USE 

Cakes, cookies, pastries (including granola bars) 5 mg/serving 

Coffee 5 mg/serving 

Tea 5 mg/serving 

Fruit drinks and ades 5 mg/serving 

Carbonated soft drinks 5 mg/serving 

Candy containing chocolate 5 mg/serving 

A. Estimate of Dietary Exposure to ErgoActive™ 

In 2016, EFSA reviewed a petition for the use of synthetic L-ergothioneine as a novel food 
ingredient at levels of up to 5 mg per serving in specific conventional foods: alcohol-free 
beverages, cereal bars, milk, fresh dairy products, and chocolates, as well as in dietary 
supplements with a recommended daily dose of 30 mg ergothioneine per day for adults and 20 mg 
ergothioneine per day for children (EFSA et al. , 2016). 

As part of their evaluation of estimated dietary intakes of ergothioneine in the European population, 
EFSA reviewed a recently published intake assessment by Ramirez-Martinez et al. (2016). EFSA 
noted that the mean chronic dietary intake of ergothioneine in a number of European countries 
ranged from 0.051 to 0.255 mg per kg bw per day for adult consumers and 0.306 to 0.409 mg per 
kg bw per day for adolescent consumers. 

The estimated combined intake from all sources, including the background diet, was estimated to 
be less than 1.7 mg per kg body weight (bw) per day for adults (excluding pregnant and 
breastfeeding women) and less than 3.7 mg per kg bw per day for children over 3 years of age. 
The EFSA Panel concluded that based on a no observed effect level (NOAEL) of 800 mg per kg by 
per day for ergothioneine, the estimated combined intake values were within sufficient margins of 
safety (470 for adults and 261 for children) (EFSA et al., 2016). 

Ramirez-Martinez et al. (2016) also estimated the dietary intakes of ergothioneine in the US 
population , where the consumption of mushrooms, beans, meat organs, and oat meal ---the main 
dietary sources of ergothioneine--- was considered. In the US, the mean chronic dietary intake of 
ergothioneine was estimated to be 0.153 mg per kg bw per day for adult consumers and 0.299 mg 
per kg bw per day for adolescent consumers. As compared with the European populations, US 
consumers are estimated to have a lower overall consumption of ergothioneine in the diet. 

GRAS ASSOCIATES, LLC Page15of213 
000016 



GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Blue California intends to use ErgoActive™ in conventional foods similar to those identified in the 
EFSA review, at a use level to provide 5 mg of ergothioneine per serving3

, as detailed in Table 4. 
FDA's methodology was used to estimate mean and high total consumption using USDA survey 
data on daily consumption of various food types (FDA, 2006). FDA methodology is recognized as a 
method that overestimates consumption. Estimated Daily Intakes (EDls) for these proposed 
conventional food categories, with respect to the intended use levels, are provided in Table 5. 

Table 5. Conventional Foods Dietary Intake Estimations for Ergothioneine 

USDA Mean 
Maximum Use Mean mg Mean x 2 mg

Grams of Food RACC 
Level of Ergothioneine Ergothioneine Reference Number,

Food Category Consumed serving
Ergothioneine Consumed Consumed Page Number

(All size (g)b,c
(mg/serving) (All Individuals) (All Individuals) 

Individuals)• 

Cakes, Cookies, 

pastries 


5 38 40 4.8 9.5 (2) table 9.1, page 26
(including 


granola bars) 


Coffee 
 5 259 360 3.6 7.2 (2) table 9.7, page 32 

Tea 5 133 360 1.8 3.7 (2) table 9.7, page 32 
Fruit drinks and 

5 95 360 1.3 2.6 (2) table 9.7, page 32
ades 


Carbonated soft 

5 332 360 4.6 9.2 (2) table 9.7, page 32

drinks 

Candy containing 
 (1) Appendix B, page

5 4 30 0.7 1.3 
chocolate 244 

Total 16.79 33.58 
• Mean grams food consumed for all individuals taken from Reference 2 or calculated from Reference 1 
b Reference Amounts Customarily Consumed (RACC) as indicated by FDA, Available at: 

https://www.fda.govIdownloads/food/guidanceregulalion/gu idancedocumentsregulatorvinformation/labelingnutrition/ucm513820.pdf (Accessed 716117). 

c For liquids, assume 1ml =1g. 

Reference List 

1 Foods Commonly Eaten in the United States Quantities Consumed Per Eating Occasion and in a Day, 1994-96 Helen Smiciklas-Wright, Diane C. Mitchell , 

Sharon J. Mickle, Annetta J. Cook, Joseph D. Goldman. Available at: http://www.ars.usda.gov/SP2UserFiles/Place/12355000/pdf/Portion.pdf (Accessed 7/6/17). 

2 DATA TABLES: Results from the USDA's 1994-96 Continuing Survey of Food Intakes by Individuals and 1994-96 Diet and Health Knowledge Survey Table Set 

10 Food Surveys Research Group, Beltsville Human Nutrition Research Center, Agricultural Research Service, U.S. Department of Agriculture, 10300 Baltimore 

Ave., Bldg. 005, Rm 102, BARC-West, Beltsville, Maryland 20705-2350. Available at: https://www.ars.usda.gov/ARSUserFiles/80400530/pdf/Csfii3yr.pdf 

(accessed 7/6/17). 


In addition, the estimated daily intake of ergothioneine from ErgoActive™ was determined for 
specific subpopulations, as shown in Table 6. 

3 This is equivalent to a use level of 100 mg ErgoActive™, as the finished product contains 5% ergothioneine. 
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Table 6. Estimated Daily Intake of Ergothioneine from Conventional Foods by 

Subpopulation 


Subpopulation 
Default Body 

Weight1 

(kg) 

Estimated Daily Intake 
(mg/kg bw/day) 

Mean mg 
ErgoActiveTM 

Consumed 
(All Individuals) 

Mean x 2 mg 
ErgoActiveTM 
Consumed 

(All Individuals) 

Adults 70 0.24 0.48 

Children, 3-10 years old 21.6 0.78 1.55 

Children, 10-14 years old 42 0.4 0.8 

Children, 14-18 years old 60 0.28 0.56 

a Default body weight values obtained from EFSA (2011 ). 

In adults, the combined intake of ergothioneine from fortified conventional foods (0.48 mg per kg 
bw per day) plus high consumption from the background diet (0.153 mg per kg bw per day) would 
result in a maximum ergothioneine intake of 0.633 mg per kg bw per day. For adolescents, the 
combined intake from fortified conventional foods from the high-consumption subpopulation of 
children 3 to 10 years old (1 .55 mg per kg bw per day) plus high consumption from the background 
diet (0.299 mg per kg bw per day) would result in a maximum ergothioneine consumption of 1.849 
mg per kg bw per day. 

In all subpopulations, the estimated combined daily intake of ergothioneine is lower than the levels 
evaluated by EFSA: 1.7 mg per kg bw per day for adults and 3.7 mg per kg bw per day for 
children. It is important to note that for the subpopulation of children aged 3 to 10, the combined 
daily intake in Table 6 is highly overestimated by including coffee and tea drinks in their total 
consumption, as this subpopulation is not expected to be high consumers of these conventional 
foods. 

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

No other substances are expected to be formed in or on food under the intended conditions of use 

for Blue California's ErgoActive™. 

C. Dietary Exposure to Contaminants or Byproducts 

There are no known concerns regarding dietary exposure to contaminants or byproducts of 
ergothioneine. 
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PART 4. SELF-LIMITING LEVELS OF USE 

There are no known self-limiting levels of use. 

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 

There are no known documented medicinal or human food uses of ergothioneine prior to January 
1J 1958. 

Ergothioneine is naturally occurring in a number of foods that are part of the typical American diet, 
including mushrooms, red and black beans, cereal , and offal (EFSA et al. , 2016). 

2. U.S. Regulatory History 

A search of FDA's GRAS Notification database using the term "ergothioneine" resulted in no 
results. 

On April 20, 2012, Nutralngredients reported that Oxis International completed the "self-affirmed 
GRAS process" for their L-ergothioneine product, EGT™, in the fall of 2011 (Watson, 2012). 

Tetrahedron, a company based in Paris, France, announced an independent GRAS assessment of 

their ergothioneine product, ERGONEINE™, in February, 2015 (Tetrahedron, 2015). 

3. Canadian Regulatory History 

A search of the Health Canada website, using the term "ergothioneine" resulted in no results 
relevant to food additive regulations. 

4. European Regulatory History 

In October 2016, the European Food Safety Authority (EFSA) responded to a novel food 
application for synthetic L-ergothioneine (Ergoneine®) submitted by Tetrahedron. The EFSA Panel 
noted that the specifications, representative batch data, and stability data presented for 
Tetrahedron's Ergoneine® was sufficient and did not present any safety concerns. For non
alcoholic beverages, cereal bars, milk, fresh dairy products, and chocolate, up to 5 mg 
ergothioneine per serving use level was indicated. As a food supplement, a daily dose of 30 mg 
per day for adults and 20 mg per day for children was also proposed. Using a NOAEL of 800 mg 
per kg bw per day derived from two subchronic toxicity studies in rats and estimated intake levels, 
the EFSA Panel determined a margin of safety of 470 for adults and 216 for children three and 
older. It should be noted that pregnant and breastfeeding women are not part of the target 
population. The Panel concluded that Ergoneine® is safe as a novel food under the intended 
conditions of use proposed by Tetrahedron (EFSA et al. , 2016). 

GRAS ASSOCIATES, LLC Page 18 of 213 
000019 



GRAS Notice -Ergothioneine 
Blue California 9/25/17 

5. Asian Regulatory History 

A search of the websites of Japan's Ministry of Health, Labour and Welfare, FDA Philippines, the 
Agri-Food and Veterinary Authority of Singapore (AVA), and FDA Taiwan using the term 
"ergothioneine" resulted in no regulatory results for use as a food additive. 

6. Other Regulatory History 

A search of the Food Standards Australia New Zealand (FSANZ) website using the term 
"ergothioneine" resulted in no regulatory results for use as a food additive. 

PARTS. NARRATIVE 

A. Discussion on Safety Data on Ergothioneine 

1. Acute Toxicity Studies 

The acute oral toxicity of L-ergothioneine (Tetrahedron, Vincennes, France, >98% purity) was 
evaluated in six, nulliparous female, 8-week-old Sprague-Dawley Rj Han:SD rats (Forster et al., 
2015). Ergothioneine (EGT, 100 mg per ml, dissolved in water) was administered as a single dose 
by gavage to three rats according to OECD Technical Guidance 423. The first group of rats was 
fasted overnight and treated with 2,000 mg EGT per kg bw at a dosage volume of 20 ml per kg 
bw. The second group of three females was treated 7 days later. All animals were observed for 14 
days post-treatment. Daily observations included mortality, morbidity, and clinical signs. Body 
weight was recorded on days 1, 8, and 15. Post mortem macroscopic examination was conducted 
on all animals and included digestive tract, heart, kidneys, liver, lungs, pancreas, and spleen. 
There was no mortality and no treatment-related findings of weight gain, morbidity or pathology. 
The authors concluded the Acute Toxicity Estimate was >2,000 mg per kg bw, the highest dose 
tested. EGT is not classified for toxicity according to European Regulation 1272/2008. The median 
lethal dose (LDso) of EGT is greater than 2,000 mg per kg bw. 

2. Subacute Toxicity Studies 

In a 2-week, subacute toxicity, dose-ranging study, EGT (Tetrahedron, Vincennes, France, >98% 
purity) was evaluated in Sprague-Dawley Crl CD (SD) rats (n=2 per sex per dose) (Forster et al., 
2015). EGT was mixed with SAFE A04 C P2.5 diet (SAFE, Augy, France) at 0, 0.3, 0.5, and 0.9% 
by weight. Animals were observed twice daily for mortality and morbidity and once daily for clinical 
signs. Body weight was recorded before treatment, on day 1 and then twice per week. Food 
consumption was recorded twice per week. Macroscopic post-mortem examination was performed 
on all animals at sacrifice. 

There was no mortality and no differences among the groups in clinical signs of toxicity, body 
weight or food consumption, or in treatment-related findings in the post-mortem macroscopic 
examination. The achieved dose levels of EGT in the 0.3%, 0.5%, and 0.9% groups were 222 ± 
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28.4, 348 ± 19.6, and 662 ± 82.5 mg per kg bw per day for males and 236 ± 13.8, 398 ± 27.4, and 
721 ± 57.6 mg per kg bw per day for females , respectively. 

In a 28-day, repeated dose toxicity study, EGT (Mironova Labs Inc, Fairfield , New Jersey, >98% 
purity) was administered daily by gavage to Sprague Dawley Crl CD (SD) rats (n=5 per sex per 
dose) (Marone et al., 2016). Animals were treated with 0, 50, 200, or 500 mg per kg bw per day. 
The study was conducted under OECD Guidelines for the Testing of Chemicals, Section 4, No. 
407. Animals were observed for changes in clinical signs, body weight, body weight gain, food 
consumption, food efficiency, or macroscopic findings at necropsy. Gross necropsy included 
examination of the external surface, all orifices, musculoskeletal system, cranial, thoracic, 
abdominal, and pelvic cavities, and associated organs and tissues. 

There was no mortality in any of the test groups and no treatment-related abnormal clinical 
findings. While there were no treatment-related clinical observations noted in any of the dose 
groups, intermittent alopecia in males and females was observed in all groups. Ocular and nasal 
discharge was observed in 1 male in the high dose group; this was attributed to malocclusion of 
the upper incisors. There were no test substance-related changes in body weight, body weight 
gain, food consumption, food efficiency, or macroscopic observations. A consistent increase in 
overall mean body weight, body weight gain, and food consumption was observed in the low-dose 
male group. Because this was not dose-dependent it was not considered test substance-related. 
Other than fluid-filled uterus in 1 female each in the control, low- and mid-dose groups, there were 
no macroscopic observations at necropsy. The observed changes in the uterus were attributed to 
normal variation in the estrus cycle and were not considered test substance-related. 

3. Subchronic Toxicity Studies 

In a combined subchronic toxicity and reproductive/developmental toxicity study, Sprague-Dawley 
Crl CD (SD) (n=10 per dose per sex) were fed EGT (Tetrahedron, Vincennes, France, >98% 
purity) mixed with the commercial rat chow (SAFE, France) diet at 0, 0.1, 0.3 and 0.9% by weight 
(Forster et al., 2015). Males received the diet for 13 weeks (10 weeks before pairing and during the 
3-week pairing period) and females received the diet for 13 weeks before pairing, during the 
pairing and gestation period and through day 5 of lactation. The study was based on OECD No. 
422 and OECD No. 408 guidance. Fo rats were checked twice daily for mortality and morbidity and 
once daily for clinical signs. A weekly, detailed clinical examination included evaluation of skin, fur, 
eyes, mucous membranes, clonic/tonic movements, stereotypes and behavior, gait, posture, and 
response to handling. Body weight and food consumption were recorded weekly until mating and 
periodically throughout gestation and lactation. The mean achieved doses in the 0.1, 0.5, and 0.9% 
groups were 67, 203, and 615 mg per kg bw per day for males and 73, 238, and 721 mg per kg bw 
per day for females, respectively for the pre-mating period. 

Five male and five female animals per dose group were examined at the conclusion of the pre
mating period. There was no mortality, no clinical signs of toxicity, and no differences in feed 
consumption for any of the groups. Compared to the control group, the group mean body weights 
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for the male rats trended lower but the difference was not statistically significant and was not dose
dependent, which the authors suggested was a palatability issue. There were no differences in 
body weight among the female rat groups during the pre-mating period. Compared to the control 
group, the highest female dose group trended towards a lower body weight during gestation and 
lactation but the difference was not statistically significant. There were no between group 
differences in organ weight changes; any observed organ weight changes were of low magnitude 
and not dose-related. Necropsy findings were described as commonly reported for rats of this 
strain and age, and the normal incidence and severity were similar across the different groups. 
There were no treatment-related histopathological findings. The NOAEL was estimated based on 
the highest equivalent dose tested, 615 mg per kg bw per day and 725 mg per kg bw per day for 
males and females, respectively. 

In a 90-day, subchronic toxicity study, EGT (Mironova Labs Inc, Fairfield, New Jersey, >98% 
purity) was administered daily by gavage to Sprague Dawley Crl CD (SD) rats (n=10 per sex per 
dose) (Marone et al., 2016). Animals were treated with 0, 400, 800, or 1,600 mg per kg bw per day. 
The study was conducted under OECD Guidelines for the Testing of Chemicals, No. 408. Animals 
were observed for changes in clinical signs, body weight, body weight gain, food consumption, 
food efficiency, or macroscopic findings at necropsy. Gross necropsy included examination of the 
external surface, all orifices, musculoskeletal system, and cranial, thoracic, abdominal, and pelvic 
cavities and associated organs and tissues. Ophthalmologic evaluations were conducted prior to 
commencement of treatment and at day 89. Blood samples were collected during week 12 and 
evaluated for hematology and clinical chemistry. Urine was collected during week 12 and 
evaluated for quality, pH, ketone, color, glucose, bilirubin, clarity, specific gravity, blood, volume, 
protein, urobilinogen, and sediment. Histopathological examinations were conducted on preserved 
organs and tissues from control and high-dose groups and any gross lesions of potential 
toxicological significance of the low- and mid-dose groups were recorded . 

One male in the mid-dose group died on day 66, which the authors attributed to problems with 
gavage administration, and one female in the mid-dose group was found dead on day 85 with 
pathology consistent with moderate epidermal necrosis but with no obvious cause of death. The 
absence of dose-response effects or significant macroscopic or microscopic findings led the 
authors to conclude the death was not related to treatment. Thus, there were no treatment-related 
mortalities. The only clinical findings attributed to EGT treatment were soft feces and diarrhea in 
the high-dose group. Other clinical observations were not dose-dependent, mild, and not 
considered treatment-related. There were no treatment-related changes in body weight, body 
weight gain, food consumption and food efficiency. Hematology, coagulation, and clinical chemistry 
results revealed decreases in mean corpuscular volume, absolute eosinophil counts, and absolute 
reticulocyte counts and an increase in red cell distribution width in the high dose females. There 
were increased alkaline phosphatase levels in the high-dose males and females and decreases in 
creatinine, total protein and albumin in the high-dose females. All but the eosinophil counts fell 
within historical control levels. There were no absolute or relative organ weight changes in the 
males but a decrease in absolute and relative thymus weights and increase in relative kidney and 
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liver weights in the high-dose females. These changes were not associated with hematological or 
histological changes and were therefore considered non-adverse and incidental. The high 
incidence of microscopic findings in the control animals complicated interpretation of these 
findings, therefore, the increased incidence of microscopic findings in the high-dose group males 
and females were not considered in the evaluation of adverse effects. Based on hematological, 
clinical chemistry, and organ weight changes in hematopoietic system, liver and kidney in the high 
dose group, the NOAEL is considered to be 800 mg per kg bw per day. 

4. Reproductive/Developmental Toxicity Studies 

The reproductive/developmental toxicity of EGT (Tetrahedron, Vincennes, France, >98% purity) 
was evaluated in the Fo parents (n=10 per sex per group) and F1 offspring following the subchronic 
dietary administration described above (Forster et al. , 2015). The study was based on OECD No. 
422 and OECD No. 408 guidance. F0 females were mated with F0 males treated at the same 
dietary concentration. Confirmation of mating was confirmed by presence of a vaginal plug or 
sperm in the vaginal lavage. Females were allowed to litter normally and rear the F1 progeny until 
day 5 postpartum. 

There was no effect on mating index, days to mating, fertility index, number of females with live 
born pups, gestation index, number of females that delivered, duration of gestation, corpora lutea, 
implantations, pre-implantation loss, number of pups, or post-implantation loss. There was no 
treatment-related effect on litter size, mean pup body weight, incidence or nature of clinical signs 
or the repartition of found dead/cannibalized pups. A slight decrease in mean body weight 
compared to control was observed in the high-dose group in both male and female pups but this 
did not attain statistical significance and fell within historical control range for day 5 postpartum rat 
pups. The NOAEL is based on the maximum dose tested, 615 mg per kg bw per day and 725 mg 
per kg bw per day for males and females, respectively. 

The effect of EGT on embryopathy was evaluated in diabetic Wistar rats (Guijarro et al., 2002). 
Diabetes was induced in females by administration of streptozotocin and confirmed 5 days later by 
analysis of glucose in the urine. The rats were administered a daily subcutaneous dose of insulin 
throughout the remainder of the study. After mating with untreated males, the pregnant females 
were divided into 4 experimental groups: diabetic control (n=5), diabetic plus EGT (n=6), control 
(n=9), and control plus EGT (n=8). EGT (Oxis International, >99% purity) was administered by 
gavage at a dose of 1.147 mg per kg bw per day. All animals were sacrificed on day 11.5 of 
gestation. The number of somites and the crown-rump length was lower for both groups of diabetic 
rats compared to their corresponding control groups. The incidence of neural tube defects for the 
diabetic rats was higher than in the control groups but the diabetic plus EGT group had fewer 
malformations than the diabetic group and was not different from the control plus EGT group. 
Thus, the authors concluded that EGT "modulated the hyperglycemia-dependent malformations." 
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5. Genotoxicity Studies 

EGT (Oxis International, >99% purity) was tested for its potential mutagenic activity using a 
bacterial reverse mutation assay (Schauss et al. , 2010). The study used four strains of Salmonella 
typhimurium (TA98, TA100, TA1535, and TA1537) and one strain of Escherichia coli (WP2 
pKM101 ). The test was in compliance with OECD Guidelines for Testing of Chemicals, No. 471, 
ICH Guidance on specific aspects of regulatory genotoxicity tests, and principles of good 
laboratory practice. The test was conducted both in the presence and absence of metabolic 
activation with post-mitochondrial supernatant 89. EGT was tested over a range of concentration 
from 15.8 to 5,000 µg per plate and mutagenic activity was compared to the appropriate positive 
and negative controls. No biologically relevant increases compared to solvent controls were 
observed in the number of revertant colony numbers of any of the five test strains with EGT at any 
concentration. The authors concluded EGT did not induce gene mutations and has no mutagenic 
activity under the test conditions used. 

Marone et al. (2016) evaluated the potential mutagenic activity of EGT (Mironova Labs, >98% 
purity) using both the plate incorporation and preincubation assay. The test used four strains of 
Salmonella typhimurium (TA98, TA100, TA1535, and TA1537) and one strain of Escherichia coli 
(WP2uvrA) both in the presence and absence of metabolic activation with post-mitochondrial 
supernatant 89. The test was conducted in conformance with OECD Good Laboratory Practices 
and under OECD Guidelines for Testing of Chemicals, No. 471. EGT concentrations ranged from 
1.58 - 5,000 µg per plate and the results were compared to the appropriate positive and negative 
controls. Assessed both by revertant colony counts and mutation ratio, EGT did not cause gene 
mutation activity in any of the tester strains. There was no precipitation, no toxic effects, or 
biologically relevant increases in revertant colony numbers at any dose of EGT. 

In an unpublished study [Vivotecnia (2013) as cited in EFSA et al. (2016)], EGT (Tetrahedron,> 
99% purity) was tested in four strains of Salmonella typhimurium (TA98, TA100, TA1535, and 
TA1537) and one strain of Escherichia coli (WP2 pKM 101) in compliance with the OECD test 
guideline, No. 471 . The EGT concentration ranged from 60 - 5,000 µg per plate both in the 
presence and absence metabolic activation with post-mitochondrial supernatant 89. No increase in 
mutant colonies was observed for any strain at any concentration of EGT. 

Schauss et al. (2011) evaluated the clastogenic and mutagenic potential of EGT (Oxis 
International, >99% purity) in an in vitro chromosome aberration assay with V79 CHO cells and an 
in vivo mammalian erythrocyte micronucleus test. The chromosome aberration study was 
conducted in compliance with OECD No. 473 and Good Laboratory Practices. EGT at 
concentrations ranging from 1,250 to 5,000 µg per ml both in the presence and absence of 89 mix 
was incubated with the CHO cells for various treatment and sampling times. Toxicity was 
determined by cytotoxicity and polyploidy. EGT did not induce structural chromosome aberrations. 
For the erythrocyte micronucleus test, healthy (SPF) CRL:NMRI BR mice (n=5 per sex per dose) 
were treated with 375, 750, and 1,500 mg per kg bw EGT under assay conditions compliant with 
OECD No. 4 7 4, Guidance S2A, and EC 220/2008 guidelines. Bone marrow was obtained 24 and 
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48 h after administration of the EGT; 2,000 polychromatic erythrocytes (PCE) were scored for each 
animal. Frequencies of micronucleated PCEs were compared to the values in the concurrent 
negative control groups. The very low frequency of micronucleated PCEs observed were within 
acceptable range. There was no biologically or statistically significant increase in micronucleated 
PCEs in either the 24 or 48 hr samples compared to the control group. The authors concluded that 
EGT had no clastogenic or mutagenic activity under these experimental conditions. 

6. Human Studies 

In a randomized, placebo-controlled, double-blinded study healthy male volunteers (n=15 per 
group) were divided into three groups: placebo, 5 mg EGT (Tetrahedron), or 25 mg EGT (Cheah et 
al., 2017). Subjects were administered treatment daily for 7 days, blood and urine samples were 
collected over 35 days. EGT was quickly absorbed and retained with significant elevations in 
plasma and whole blood during the entire observation period, while only< 4% of administered EGT 
was excreted in the urine. Allantoin, 8-hydroxy-2'-deoxyguanosine (80HdG), plasma protein 
carbonyl, F2-isoprostanes, and C-reactive protein were measured as markers of oxidative damage 
and inflammation. There were no differences in blood allantoin levels. Urinary 80HdG levels were 
decreased only in the low-dose group on day 35. There were no changes in plasma protein 
carbonyl or C-reactive protein. Although the trend towards decreasing levels of Fz-isoprostanes 
was temporally correlated with blood EGT levels, the trend did not attain statistical significance. 
There were no differences observed in liver function tests (albumin, bilirubin, alanine 
transaminase, aspartate transaminase, alkaline phosphatase and lactate dehydrogenase) or lipid 
profiles (fasting glucose, low/high-density lipoprotein cholesterol, triglycerides, and gamma
glutamyl transpeptidase) during the study. No adverse effects were observed and subjects 
reported no side-effects. 

The effect of ergothioneine-supplementation on kidney health and quality of life in participants with 
impaired kidney function (Chronic Kidney Disease stages 3 and 4) is being assessed in an 
unpublished, ongoing one year clinical study, as reported by Walley (2017). Over the course of the 

study, 60 patients will receive 2 supplement capsules per day (Ergo4Health™/Kidney, a proprietary 
formulation of Pleurotus eryngii mushrooms containing 0.75 mg L-ergothioneine and 1,250 IU 
Vitamin 02 per 500 mg capsule). Various clinical measurements are to be assessed at 0, 3, 6, 9, 
and 12 months, along with a Kidney Quality of Life (KDQOL) survey at 3 months. Preliminary 
results obtained after 3 months demonstrate improvements in estimated glomerular filtration rate 
(eGFR) and mean blood urea nitrogen (BUN) levels from baseline values, and indicate an overall 
improvement in kidney function. 

Benson et al. (2012) evaluated the anti-inflammatory effects of a L-ergothioneine-containing 
supplement on 12 subjects who consumed the treatment over a period of 6 weeks. No safety 
parameters were reported. 

An EFSA review on the safety of EGT addressed concerns about the effect of EGT on glucose 
homeostasis (EFSA et al. , 2016). Several studies of observational design were considered as part 
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of this review. Salt (1931) determined the EGT content in healthy, diabetic, nephritic, and patients 
with miscellaneous diseases. Salt found no correlation between EGT and blood glucose levels and 
no association related to any stage of the disease or treatment. Fraser and Jegard (1950) reported 
elevated EGT levels in diabetic patients compared to healthy subjects but no correlation with 
duration of diabetes, age, sex, blood cholesterol, uric acid or non-protein nitrogen. Epand et al. 
(1988) observed higher EGT concentrations in males than females, subjects with type 2 diabetics 
than type 1 diabetics, and in diabetics receiving a higher insulin dose. EGT was not correlated with 
HbA 1 c. The variability of the findings among these studies and the observational study designs do 
not support a causal relationship between blood EGT and diabetes. These studies are not 
considered relevant to the evaluation of safety of EGT. 

Calvo et al. (2016) evaluated 37 adult subjects with metabolic syndrome in a retrospective analysis 
of a clinical trial in which the subjects consumed white button mushrooms for 16 weeks with a 4
week post treatment follow-up. Because white button mushrooms are a good source of EGT, 
serum EGT levels increased from 317 ng per ml to 677 ng per ml and remained elevated at the 
conclusion of the follow-up period (496 ng per ml). The retrospective analysis focused on serum 
risk factors for diabetes, including inflammatory and oxidative stress markers, as well as measures 
of insulin resistance and glucose metabolism. Although as part of the original trial design subjects 
received various levels of vitamins D2 and D3, vitamin D status had no influence on these 
parameters and the results of all the experimental groups were combined for this retrospective 
analysis (Mehrotra et al., 2014). Associated with the increased EGT levels were increased serum 
oxygen radical absorption capacity (ORAC) and the anti-inflammatory hormone, adiponectin and 
decreased measures of serum oxidative stress inducing factors, carboxymethyllysine and methyl 
glyoxal. There were no changes in 8-isoprostane, leptin, insulin resistance or glucose metabolism. 
The authors concluded that white button mushrooms rich in EGT may provide anti-inflammatory 
and antioxidant benefits in adults predisposed to type 2 diabetes and do not appear to effect 
glucose metabolism or the risk of diabetes. 

The EFSA review on the safety of EGT addressed concerns about the effect of EGT on 
autoimmune diseases such as Crohn's Disease (CD) and rheumatoid arthritis (RA) (EFSA et al. , 
2016). Studies have associated mutations in the EGT transporter OCTN1/ETT with susceptibility 
to CD in Caucasian populations (Peltekova et al., 2004, Taubert et al., 2005, Taubert et al., 2009, 
Leung et al., 2006, Huff et al., 2012) but not in Japanese patients with CD (Kato et al., 2010). A 
particular OCTN1/ETT variant, 503F, was singled out for association with higher EGT 
concentrations in cultured fibroblast cells and CaCo-2 epithelial cells (Taubert et al. , 2005) and 
peripheral blood mononuclear cells (Taubert et al., 2009). EGT levels were elevated in mucosal 
biopsies from inflamed segments of CD patients correlating with an increase in OCTN1/ETT 
expression (Taubert et al., 2009). Huff et al. (2012) attributed the apparent increase in frequency of 
the 503F variant in CD patients to positive selection and not to an association with the 
inflammatory bowel disease 5 gene, rather a result of genetic hitchhiking. The EFSA panel 
concluded that "no relationship can be inferred from the above described studies with regard to 
dietary or supplemental EGT and the susceptibility for CD." 
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One observational study reported lower EGT concentrations in red blood cells in patients with 
rheumatoid arthritis (RA) compared to healthy volunteers (Reglinski et al., 1991 ), while another 
observational study reported increased EGT levels in RA patients compared to patients with 
coronary heart disease or osteoarthritis (Taubert et al., 2006). Susceptibility to RA has been 
negatively associated in the Japanese population with SLC22A4, a 22 member, 4 gene family 
encoding OCTN1 (Tokuhiro et al. , 2003). The variability of the findings and the observational study 
designs do not support a causal relationship between blood EGT and RA and thus, these studies 
are not considered relevant to the evaluation of safety of EGT. 

Various observational studies investigated the association of EGT and various disease states. Red 
blood cell EGT levels were decreased in patients with chronic granulocytic leukemia but not in 
other leukemia patients compared to normal subjects (McMenamy et al. , 1960), were increased in 
pre-eclamptic pregnant women compared to normotensive women (Turner et al. , 2009), and were 
decreased in cataractous lenses (Shukla et al., 1981). These studies do not support a causal 
relationship between EGT and the respective disease states and are not considered relevant to the 
evaluation of safety of EGT. 

7. Absorption, Distribution, Metabolism, and Excretion (ADME) 

The absorption, distribution, metabolism, and excretion (ADME) of ergothioneine has been recently 
reviewed (EFSA et al. , 2016). EGT is absorbed from the diet in the gastrointestinal tract, selectively 
taken up by the tissues, and resorbed by the kidneys via a specific transporter, OCTN1/ETT. 
Tissue concentrations are tightly regulated and metabolic turnover in organs is low. There is no 
proportional increase with dose or duration and excretion of EGT metabolites occurs primarily 
through the kidney. Information on the overall percentage of the dose absorbed and excreted could 
not be found in the literature. 

8. Summary 

Three subchronic oral toxicity studies, two subacute oral toxicity studies, one acute toxicity study, 
and a reproductive/developmental toxicity study in rats administering EGT from different 
commercial sources all support the determination of a NOAEL of 800 mg per kg bw per day. All of 
these studies have been published in peer review journals. In addition, three bacterial reverse 
mutation studies, a chromosomal aberration study, and a mouse micronucleus study all support 
the conclusion that EGT is not genotoxic. A seven-day human safety study in which EGT was 
administered at 5 and 25 mg per person per day followed by a 28-day observation period supports 
the conclusion of safety. With the exception of one of the bacterial reverse mutation studies, all of 
these studies have been published in the peer review literature. Various studies of observational 
design and in vitro studies were evaluated to address potential relationship between EGT and 
diabetes, autoimmune disease, leukemia, and other disease states. None of this evidence 
supports a causal relationship between EGT and any disease state. 
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B. 	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 conditions of its intended use."4 


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 

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 in food prior to January 1, 1958." 5 


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:6 

• 	 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 

4 See 21CFR170.3 (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 4/15/17). 

5 See 81 FR 54959 Available at: https://www.federalregister.gov/documents/2016/08/17 /2016-19164/substances-generally

recognized-as-safe (Accessed on 4/15/17). 

s See Footnote 1. 
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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). 

As noted below, this safety assessment to ascertain GRAS status for ergothioneine for the 
specified food uses meets FDA criteria for reasonable certainty of no harm by considering both the 
technical and common knowledge elements. 

C. Expert Panei7 Findings on Safety of Blue California's Ergothioneine Preparation 

The Expert Panel, having reviewed the available published studies, and the EFSA expert 

committee evaluation on ergothioneine, concludes that Blue California's ErgoActive™ preparation 
is generally recognized as safe in foods at the usage levels described herein. 

Blue California's ergothioneine is substantially chemically equivalent to other synthetic 
ergothioneine preparations already in commercial use. The Expert Panel considered the following 
evidence developed using the other commercial preparations as evidence for the safety of Blue 
California's ergothioneine: 

• 	 ADME studies in animals and humans indicate that tissue concentrations of ergothioneine 
are highly regulated, and there was no evidence of a dose- or duration-dependent increase 
in tissue concentrations in multiple studies. 

• 	 Animal toxicity studies show ergothioneine displays a low order of toxicity in animal 
testing, yielding a LD50 value > 2,000 mg per kg bw in mice. Subchronic rat studies 
determined the NOAEL to range between 615 and 800 mg per kg bw per day. 

• 	 Subchronic animal studies revealed no changes in mortality, no clinical signs of toxicity, 
no differences in feed consumption, and no treatment-related histopathological findings. 
Minor gastro-intestinal effects were observed in certain high-dose groups, which included 
soft feces and diarrhea. 

• 	 Reproductive and/or developmental toxicity was not observed at dietary doses of up to 
615 mg per kg bw per day and 725 mg per kg bw per day for male and female rats, 
respectively. Ergothioneine was found to "modulate the hyperglycemia-dependent 
malformations" in diabetic rats at doses of 1.147 mg per kg bw per day by gavage. 

• 	 Genotoxicity and mutagenicity studies have shown no in vitro mutagenesis or 

genotoxicity. 


7 Drs. Falk, Lewis, and Emmel have extensive technical backgrounds in the evaluation of food ingredient safety and in participating 
in the deliberations of GRAS Expert Panels. Dr. Emmel served as chair of the Panel. 
GRAS ASSOCIATES, LLC Page 28 of 213 

000029 



GRAS Notice - Ergothioneine 
Blue California 9/25/17 

• 	 Clinical studies also show ergothioneine is well-tolerated in humans. No adverse effects 
were observed and no side-effects were reported by subjects administered 25 mg 
ergothioneine for 7 days. 

• 	 Synthetic ergothioneine (Ergoneine®, > 99% ergothioneine) was reviewed by EFSA et al. 
(2016) and the Panel concluded that it was safe for use in alcohol-free beverages, cereal 
bars, milk, fresh dairy products and chocolates at levels up to 5 mg per serving, and as a 
dietary supplement with a daily dose of up to 30 mg per day for adults and 20 mg per day 

for children. Blue California's ErgoActive™ is intended to be used in similar conventional 
foods and at the same levels as those presented in EFSA's review. 

• 	 Blue California's ErgoActive™ is produced under cGMP. 

• 	 Based on results from an on-going shelf stability study on the raw material, Blue California's 

ErgoActive™ is expected to be stable for at least twelve months when stored under ambient 
conditions. 

In summary, a compelling case can be made that scientific consensus exists regarding the safety 

of Blue California's ErgoActive™ in support of a GRAS conclusion under the conditions of its 
intended use. 

D. 	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 studies reviewed on ergothioneine have been published in the scientific literature. 

EFSA has published a critical evaluation of ergothioneine, and has concluded that ergothioneine is 
safe for use as a food ingredient (EFSA et al., 2016) 

Furthermore, clinical studies have shown ergothioneine is well-tolerated in humans (Cheah et al. , 
2016, Cheah et al., 2017, Kumosani, 2001 ), and it has a low order of toxicity in single dose studies 
as well as repeated dose studies (Forster et al., 2015, Marone et al. , 2016). 
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2. Scientific Consensus 

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

EFSA reviewed the body of data available on ergothioneine and concluded that a synthetic 
ergothioneine preparation with >99% purity was safe under the intended conditions of use in 
conventional foods and dietary supplements. 

Blue California and the Expert Panel maintain that well-qualified scientists would conclude that 
ergothioneine is generally recognized as safe for use in food given the regulatory and safety data 
available. 

E. Conclusion 

In consideration of the aggregate safety information available on ergothioneine, Blue California and 
the Expert Panel conclude that ergothioneine, when consumed in foods as described with in this 
GRAS notification, is generally recognized as safe (GRAS) within the meaning of the Food, Drug, 
and Cosmetic Act. 

Blue California's ergothioneine preparation, when produced in accordance 
with FDA Good Manufacturing Practices requirements and when meeting 
at a minimum the FCC purity specifications for ergothioneine and those 
specifications presented by Blue California in Table 2, is Generally 
Recognized As Safe when consumed in certain conventional foods and 
non-alcoholic beverages at a use level of up to 5 mg per serving. It is 
important to observe good manufacturing practices principles in that the 
quantity of a substance added to food should not exceed the amount 
reasonably required to accomplish its intended technical effect. 

This declaration has been made in accordance with FDA's standard for food ingredient safety, i.e., 
reasonable certainty of no harm under the intended conditions of use. 

(b) (6) 

Katrina V. Emmel, Ph.D. 
Chair (b) (6) 

(b) (6) 

Michael Falk, Ph.D. Kara Lewis, Ph.D. 
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PART 7. LIST OF SUPPORTING DATA AND INFORMATION IN THE GRAS NOTICE. 

A. List of Acronyms 

80HdG 

ADI 

ADME 

AMP 

AVA 

BMI 

bw 

CAS 

CD 

CFR 

CFU 

cGMP 

Co 

Da 

DABT 

EDI 

EFSA 

EGT 

EgtB 

EgtC 

EgtD 

EgtE 

EU 

FAO 

8-hydroxy-2'-deoxyguanosine 

Acceptable Daily Intake 

Absorption, distribution , metabolism, and elimination 

Ampicillin 

Agri-Food & Veterinary Authority of Singapore 

Body Mass Index 

body weight 

Chemical Abstract Service 

Crohn's Disease 

Code of Federal Regulations 

Colony Forming Unit 

current good manufacturing practices 

Company 

dalton 

Diplomat of the American Board of Toxicology 

Estimated Daily Intake 

European Food Safety Authority 

L-Ergothioneine 

Formylglycine-generating enzyme-like protein 

Glutamine amidotransferase 

Histidine methyltransferase 

Pyridoxal 5-phosphate binding protein 

European Union 

Food and Agriculture Organization of the United Nations 
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FCC Food Chemical Codex 

FDA Food and Drug Administration 

FD&C Federal Food, Drug, and Cosmetic Act 

FOIA Freedom of Information Act 

FSANZ Food Standards Australia New Zealand 

FSSAI Food Safety and Standards Authority of India 

g gram 

GA GRAS Associates 

GRAS Generally Recognized as Safe 

GRN GRAS Notification 

HbA 1 c glycated hemoglobin 

HPLC High-Performance Liquid Chromatography 

ICH International Conference on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use 

JECFA Joint FAO/WHO Expert Committee on Food Additives 

Kan Kanamycin 

kg kilogram 

L Liter 

LDso Median lethal dose 

LLC Limited Liability Corporation 

Ltd. Limited 

mg milligram 

min. minimum 

ml milliliter 

n number 

NA Not applicable 
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ND Not detected 

NHANES National Health and Nutrition Examination Survey 

No. Number 

NOAEL No Observed Adverse Effect Level 

NS Not Specified 

OECD Organization for Economic Cooperation and Development 

ORAC Oxygen radical absorption capacity 

PCE(s) Polychromatic erythrocytes 

Ph.D. Doctor of Philosophy 

ppm parts per million 

RA Rheumatoid arthritis 

RACC Reference amounts customarily consumed 

rpm revolutions per minute 

t Time 

µg microgram 

UK United Kingdom 

us United States 

USDA United States Department of Agriculture 

WHO World Health Organization 
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Appendix 1 Specifications and Certificates of Analysis for Production 
Processing Aids 

Appendix 1.1 

Appendix 1.2 

Appendix 1.3 

Appendix 1.4 

Appendix 1.5 

Appendix 1.6 

Appendix 1.7 

Appendix 1.8 

Appendix 1.9 

Appendix 1.10 

Appendix 1.11 

Appendix 1.12 

Appendix 1.13 

Appendix 1.14 

Appendix 1.15 

Appendix 1.16 

Appendix 1.17 

Appendix 1.18 

Appendix 1.19 

Appendix 1.20 

Glycerin 

Yeast Peptone 

Yeast Extract 

Sodium Chloride 

Ampicillin 

Agar 

Monopotassium Phosphate 

Dipotassium Phosphate 

Citric Acid 

Antifoam 

Ammonium Hydroxide 

Ammonia 

Magnesium Sulfate Heptahydrate 

Thiamine 

Glucose 

Sulfuric Acid 

Iron (Ill) Citrate 

Ammonium Iron (II) Sulfate 

Ion-Exchange Resin 

Activated Charcoal 
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Appendix 1.1 Glycerin 

{b) (6) 
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(b) (6) 
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Appendix 1.2 Yeast Peptone 
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Spl"c i tication Po\\·der 

Ange l Yeast Co__Ltd 

/\ naly-;i" l~cqucs1 
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I e"t f{ep.1r1 

'Jn . :.'.() I (1-Sl'I llJi :'

r-
I 

Sample Name I 
I 

I Sample llrnck 
1 -

Test Unit l\ame 

Req11estor J\ilmc 
---

Man u facturcr ( trn ctcma rk) 
-

Samp ling Personne l 
- - -· -

SC!mpli ng Location 

Sampli ng Quan tit~ 

Sampling Base 

-
I c~I Item 

Test Comp! iancc 

Test Cunclusion 

- -

I 

i 
No tec; 

-- 

I 
I 
' 

i\ngcl Yeast Pcptonc I 
Cl'cost Ex tract) 

~pecilication 
-

I }pc PmHk r 
I 

- T·adcma rl\ An gel 
-
/\ngel Yeast Co.. Ltd I Test lJ nit Address -

--· -
,\ngl.' I Ye,1c;1f'o .. I td Tl.'st Type Anal) sis f~ eq ue'\t 

-
A ngel Yen.;!< ·o .. I td 

Ma11 11hic t 11ri11g Oa te 
2016 112102 ll8

or Batch Number -
- Rcqucstor Ruo. l3iying 

- - - -----
"iampling lhnc 

500g" 2 Received Dale 20 16-1~-2 1 

2016-1 2-22 -
Testin g Dal..: 

20 17-01 - 19 

Sec attached SompJ ;) IJescript ion NL• rnrn l. requiremen t' 
mer 

QNLl2l 87S-201 5 

Sampk mc.:t"t S the sti:t ndard nf Q/Y l32 l1! 7S-:!O 15. 

- -

ln:-.pection Sta111 p 
Appro,. ;11 Ont..:: 

-- --- -- --

- - ----- --  -

I 

I 

I 

:\naly7\.!U h) :1\ppmvcd hy: 
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StandardrJ .1:cl111ica I 
No. • 1 est hi:ms l 'ni ts I i:st f{c:su lh I hat1la1in11 

Rc<]ll ircmcnts -- -· - Light yd k1w to light I I Color Yclkm PASS
! bro\\ 11 ·

Standard Gdur of
:2 OJor ~o odur PASS 

_ycn~t pcptonc 
-- -- -- I 3 Appearance Powder or paste Powder Pl\~~

· - -
No visiblt· 

·1 Impurities No visible impurities PASSimpuritiesI 

I s Total Nitrogen (dry basis> % >8.0 11.8 PASS
I 

Amino Nitrogen (dry ba::. is) % ::.:: 1.5 .) ...) ' " PASS~ 
7 Moisture Content % ~6.0 3.8 PASS

8 Ash % :515.0 9.0 PASSI -
l} Sodium Chlori ne I %1 :$2.0 0.5 PASSI I  -

I 0 ! pH 5.1- 7.2 5.8 PAS~
I-
I 

11 LeaJ (bascJ Ll ll Pb) l lll!-!/ k.g ::::2 <0.1 PASS
I I

I::'. Arsen ic (oascd on As) mg/kg ~1 0.1 J PASS I I
13 Tota l Number of Colonies cfu/g <.50000 :[!00 PASS

14 ( 'oli fonn<> MP'l\1g $0.J <O.J l' A, SS _,
I 

Staph~ lococcus 
mg/ I. \ic ga liH: 1'° 4..·~al i\• t: . 125g PASS 

illlfCll~ I IS Pnth ogcns --- --- - - '--- -- -----
Salmondla \Jcgativl.! Negative. /25.g PASS

-- f 
--~ - --- - -- - -- --- ----

Blanh. Belo" 

- - -

- -
I 

 

I
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Appendix 1.3 Yeast Extract 
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l'es1 R<'port 

Pw~iu~t Na. ne ; /\nµc l Y t!ast l:,'.'\Ua1.:t PO \\ der 

f' MXO.: 

Requestor: /\ 11 gcl Y~~1st Co .. I td 

Test type: 1\11alysi..; Rcquc~t 
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---

--

- -

---- --

---- --

- - --

--- --

--- ---

I Sample i\'ame I 
r\ngd Ycas1 Extrat:1 ' I~pi:c ificatio11 T! pc ,-f\1802

Powder ' l -- - '---- - --- -·-- 
~ample Grade 
 - TrackmarJ.. A11gl.'I 

I e<:t l lnit i\amc Ang.e l Yt!<1st Co.. I tel I est I Intl Address -
Tcs1·1 ypc Rcqucstor Name Ange l Ycns1 Co.. Ltd A nalysis Request 

-·-  -
Manufacturing I >lltC 

\1anufacturcr (tmdcmnrk ) /\ngel Ycnst <o., I tel :.!lll 61 UJIU B9
1.ir Batch Number 

Sampling l'cr'\onncl Hcquestor Ihm. lli) ing _ -j,___ 

S::impling Location I Sampling Date 

I IRei:eived Date 2016.12-21Sampling Ouantit> SOOg x 2 

--· --- - --1 

2016-11-22 
Sampling Base I Te>ting Dnte 

2017-01 -13 I 

Normal. rc;-4u irc11 1e11t~ 
l"t·st I 1cm Sec attached Sampl.: Description 

met 

Test Compliance 0/Y B2 l:OS-'.!016 

Sample meet~ the standard ofQtY821-t7S-20 16. 


!"est Conclu~ion 

lnspcc1ion Stomp 

Approval Date: 

-
I 

I Notes 

- · 
Re\ iewed b~ : Anal~ zed by: 
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rl1rcc Gorges Center for Food and Drug Co111rol 

'J11. ::!O I <•·S f> 139:1 I 


No. ·1 est Item'> I.n il'> 
Standard/ rl.'dllliL· al 

I est lk.,u lt s 11-\ :tfu:it inn 
. - _ Rcq uir~mcn1i'

-1 
lolur 

Yel low to li gh1 
Yellow I PASS

' ) cl low - - - --  -
' 

rrn it '\ Powder 1'c1 wdcr fl/\ "-,~ 

-  · - -
I Appearance Standard oder of ~tandar<I odor 

Odor. rnstc yeast ext1-ac1. no and taste or item PA SS 
corrup1 S!_!!~ tc:stt:d 

·  -  -  ---  -
l111pu ri1 ics l\ o visible impurities No " isihlc P/\SS

impurities 

2 Total "! itrngen ( <l r~ ba~h·) 0 ' , o 2'.9.0 12 PA SS 

I 
' 

3 Amino Nitrogen (dry basis) I % 2'.3.0 - '"\)._ PASS I 
'~ l\1(l isturc Content ~~ l <.6.0 

5 A~h % ~ 1 5 . 0 

·- -- - l -  -

6 pll (2% solut iM ) I 5.3- 7.?. 
-  - - 

7 Lead (based on Pb I mg.1kg <2 

8 Arsenic (based on As) mglkg <2 
-

9 rotal Number of Cu Ion ie~ cfw'g ~50000 

I 0 ( 'olifonns Ml' ' 'i; ~cu 

- - · 
Staphyloco~cus 

mg/L 1cgative 
II Parhogcns 

aure u~ 

Sahnon..:- 1111 N..:ga1i,·c 
- 

Bl ~111k I k lcm 

3.8 PASS 
-

9.8 P/\SS 
-  --  - --- -

5.6 PASS 
---  -  - -

-

I 

<0.1 PASS 

0.13 PASS 

1600 PASS 
- - 

<0.3 P:'\SS 

Negativ~, 1~5g PASS 

'kgativ..:. l~Sg J>l\SS 
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Appendix 1.4 Sodium Chloride 

T,est Report 


Product Name: Non-iodiied reftin edl 5alt 
Stp ecificat~cns and Model : r l.A 

ra dlemark: NlA 
rust U njit .Zhanig;rain Do:ngxinig Y,an hu a Co_. Ltd. 

r·/ianufact re: Z ongvaf'l Dongxing Yanhua Co .. Lta. 
Test Cat,e gory·: Ccm miss.ioneidl in spedic n 

QlJl.A.Llinf SUPERVlSION INSPECTION CENIER OF NATIONAL LIGHJT 
l~~ DUSTRY 1.'1/ELL MtNERALSALTAD~liUHSTR:ATION 
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Oescr i111tion 
1. E It 1uste cf i spie ction ~ s. .on~y respor,sible for the sample. 
2. is lnspectjc n Repo.rt is i 1,•alad if no official seal o t he inspection 

unit. 

3. The cop'{ cf this lns:pecl!io.n Re1Port is involi dl if no official seal of i! e 
re-.stam lJJ edl inspection unit. 

4. Altered " linsJJeotao:n R:etPort" is. invaiDic!L 

5. If t ihere is an\' o~je.c1ti o111 to the Inspection ReiPort, p lease sulbm~t 

v.•r itten Oljl inioins to t he inspection unit v.•iiltfiin 15 da ~r.s ·rom 1l:he date o 
rece~pt of th e Inspection Report, a d shaOI be deemed to recog ize t he 

Ins.pection Re port. 

6. If no preparation, inspection, review, and app:ro•.ral of t he signat u e, 
t he lmi[pection Report ~s invaUict 

7. If no o!Jje,cltiori to t he ln.s:p ectio:n Re1Port i.vithmn o rrie month after 
rece~pt, t31 e sample shou3d be taken back, othen·1~s.e it v1·i11 b e dealt 'll'l~th 
i·n accordlance 'tNilth tne relevant jp rovisions. 

Bri ef lntroduc tiorn of Qualitv Supervision and lesting Center of 
Nat~onal Light IndustJ)1 '1.Ne 11 Salt 

he Cen~er has pas.s.ecil the China NationasAccredlit ation Board fer 

accreditatjcn of Confor mi ty Assessmer\it Labcrat OJ)' and food 

Inspection Agenci,·. The labcra~ory· is in good co nd~tic n and '•"•'ell 
equ ipped.. mainly· to carry out salt proIi cts... food, dlemical prod cts, 

food ad ai1ives, and feed additi1.re!i t esting, b:ut also lb ear the quality 

.supervision and inspect~on, rev ismo:n ·Of nationa~ sta ndardls., in ditJ s.trw 
sta1ndard!i an dl test methods of r eseair·ch, tes.ti g per!ionnel tec hn~cal 

trai ning, and te.chinical advice bus~ness. 

Address: Ne . 11 Dcng:.:ijng Temple, Zigo 11g Ci!t',', S.ich an Prov~nce 

ZiGJ code: 643000 

el : (0813) 8104587 

Fax: fl0813) 82.0727g 
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Prod•Jct t, ; me Non -iod ".zec refinec s; t lr;dem;•..: N,i'A 

T r•Js-t lf'l 't Z: 'Nlf"li;:'f iilr Oon E"... i '1S: "ri ; 'lh•Jil S.::iecifCiiltio r ~ ;;,r :i N:'A 

Co., Ltd . rv1otel 

Ad ""e::is. Dirt"l" L:u: S; t tl° 'le , S.iii mpli ne: R>iiltc t- f:Ctt 
Dir ~r1J:;.n Courty, ChL z.nou 
Ci•:y. tent- L · ft'r,o-.·-ru 

Zi pC~e 't'J/A S.iiimple A i"i O•.Jr t 5~ 

Proouct r ' t ! nrnnb)'iil r. o~i;:--:i e: ~·;.nhu; S.ii1 rt1pl e Gr;de N/A 
Co., Ltrl . 

:5:im nl' ~ ID:;te r-J/.M 5-ent D•iil':e 01/07/ 201 5 
;;,r c 'Site 

Productio r ~D1S.Of .05 ~ntBy S.'U-=. l"IS: C!ter 
ID;te / Lot 
~~ .:ml:s.er 

iTesi: D;:e 01,.':B:'2lll15 Te~ C:i':e:orr· Cormm:S::.; ior.:ed 
in::.n'!!ct ior 

iTes': Gl95461.-2000 Er:·Jirorm e 'lt 11 ·· !""· .... 
:5t:m c ; rd(?:-1 GS/ir'SOOSl.15-1003 

GB/TS.009'.17-1003 
:5;;impJe r'.'1::; ' ed, !Ill iilt. '= n:;.; p;;;cko;._;in;, il iilC O: :ilS:· '1,; ir. tac-:, t°lie !iiilm lJ~C j::,; white !jr. r 'lJ iilr 
IRece;i::on ::;olic .. 
Oe?:-Cr.il: :.i.n 

iresr. 8;sec. i:1 l'1 ~8 S4'5:1-20DJ ;; 'ld G6l:7,fi2-2012, t ne ::.;;;, mple rmee~~ r.h e 
wnclu ",nn reqL "re 'T"1e '1': <:>.: nor-i·:ldi:.ed renr e.zl ec 'o ~ :;;I: e xce ~nt b· ;;,de . 

[S: iil rt"lp :• 

D;':e of Ju ue: 01/2~/2015 
Re miilrk:r; f.i. ir fo ·ma: '13n rel:;ted to t h e s:; ,-,p ~. e:~ce :it t'l<e ins.oectior en: It . is 

pro•1ide c ::i ·~· tr~ cliert. W'lO is re~ ~on~ ·::i ~ ·or r.h e iilL. tl-:!!n':ici':y <ll.:- th e 
in.:orrn; ti or n Nlo".·~ced. 
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QUAUT~· SUPERVISION INSPEC ION CENTER OF NA 10 ~AL LI G ~T 


l~,~ DUSTRY \'v' ELL ~11lr~ ERAL Sti.LT ti.or·rJ!lNI STR:.~TION 


e!it Report 


Apl'"\D "o/i!!:r: We:'lf e Lei E:..;;,min er: 5., u•ti l"ll; FL 
Pre:piirec b it: Z'l ~~· on.; C'le: n 
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O.U.A.UTY SUPERVfSION INS.PEC ION CENTER1DF NA IONA.L LIG HT 
lt·~ DU.STR''{ V~' ELL MINERALSALT ADf'.'UN lSTFt~TION 

l est Repcrt 
P:ii=:e 3 O.Jt r!I.:- .! 

Te.s~ Item.:; Spe•: '°iii::;;;tio'I Tes.t ~e:; J t!: E.,..; L.iiltio r 

L:;/c D'f •.,.,+.ite'less, dc; riee :·= e.o ff,!J Pas:; 

•i3r,;,r: i.: ;,ri~ ·l" illJ.15 - o.e.51 
.mm, % 

:·= ©S g.g p-.,....... 

J'il ;,CI, ~· :·= 9!UIJJ ~3..:15 P;,z 

Molfi!iti:: n:.. ~ ·== 0.3.lll -: C.01. iP ilS.l 

'' 
11l.;,tcr-ir:.;o luble, :;,O ..:-= 0.05 •: IIUJ'1 1 Pa~.; 

As,,. rm~·'ks: r:: 0.5 I( tll. 15 P;,s.s 

Pb, m; /.iq; ~i.o .i:: 2.€1 F';,s.s 

C"l:I, .,-,i;/ k; •:= 0.5 0: 1ll.OOS1 iPass 

To·t ill Hs:. rm~··k£ •:?-= 0.1 r: c.mzs F'as.:s 

Ila, rn,; / k\'l,; ·:::: 15'.0 r: 1S.O Pa~.s 

life 1: Cft: tcl"", m1;/ ks: •::= l iD.O 4 .5. P.mis.~ 

II, rn,;/ l!I;,; ·= 5 1CIJ! F'a:;.s 

Sen:;il~ion : ...... t-ite . t;.ste ;:;cty . 

no !itr• ns;e :;mell, no ob".•ioL.,s 
furei;n =-~-'ti.st; 'Ice t i: ii~ i:; r o1: 

•elated to !<oil:. 

f/ eet the require 1t11 er.t!: F/.eet t he 
rei:p1i rcm~rU. 

'P -~!< 
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:l.11ri?J !1y: 1 r:.Jl •1> l'."r>....1..!.IJ 

r,..,I. ,• ,; ';°_."(.IJ•.,.S95~ ./(l_I (\_~/J.. tfld6~ :19 

CH:lfflfK'1\TlON° Of .o\NAl.YSJS 

1l t~ l~:j li"eq J Lt •!.n:!r ts 
A~!:~•r . ·~9. (». 

ID ~t:rr r. t.ion 

Spet' I r i (" '\N 11: I ·u:1 

Ii. 5 lfl , (I 

llt!i'.~·_. fJI! La I!" 

I R:!.o.;11 H s 
99.{12~ 

[t_ lt 

1.<fi-1 \(, 

l:r 1.l1 ol 11\ , I . 

I11a 11 r ~to! .111 i . i I '." 
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m~~IHIHt~~flll*iif· 
§i.n~ Che•i cal Reagent Co., Ltd 

hl!:ii!'iUlf$. 
QA/<:f.", Center. 

tUHt: ..tilf;tr~ lltiftlKl'lIfa1600-1}. 
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Appendix 1.6 Agar 

SCECSHZQZC-05R-25A 


FQC No.: CCP2016009063 
 • Nfti~ Alit~~Jllf-li~~ ..1 
...r ~ioopharru C'hl'micJI ReJl?"Dt (o.. Ltd 

Ule" rfi"i' ifH/152-1}
No.52 Ningbo Road 
Shanghai China 
P.C.:200002 
TEL:86-21-6321965I 

Certiftcation ofAnalysis Fax:86-21-632 14037 
www.reagent.com.en 


jf'ijrl"li t.\il47 Commodity No. I 0000561 

,\7..!r. : 1*Hfi't} • !Ht Name : Agar-agar powder 

1'1:.:j)(: t.l?tit~tllll)},t; . 


Property condition: Pale yellow fine powder. 

1-r (;:\: Formula: (Cl2Hl809)n ~} f fil Molecular Weight : NA 

~~ Specification : 1 t1tiJl:J}lj BR § :Yi Packing: 250g 

lli: Y. Lot No : 20161I18 

f~!J~1ldm Standard of Analysis: Q/CYDZ 488-2014 


HE If~ *- ill: 

Specitlcallon 


f~~~ViiiR .ft1;1fWi );~ljf(i 
Item of Analysis Standard Rcsull 

;j(l'j;ffi~.% < 1.0 <1.0 
Water-insoluble matter 

~llx'l!Rllt (I Sg/L. 20 "C)/(g/cm2) ;;;. 400.0 400.0 

Grl strength 

fii:~}h\!J~ 
Starch trst 
~'l:~AA~lltiA!J~ 
Sensitivity to microbial 
11\l ;j( 'l'r/mL < 75.0 75.0 

Water absorption 

:l%·M.JGW , % < 5.0 3.2 

Residue on ignition 

l"-~ .'.Jdil: , % .;; 15.0 7.3 


Loss on drying 


~'ii{?; Rrsult : frtX (To pass test) 

~~!J~A Analyer: Ji'ib'i. 'ifi~A ReviC'wcd by: '~!JU 
~~!)~11 lPJ DatcofAnalysis: 2016-12-08 11tIftA Approved by : .XilH.i 
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T st A port 
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Appendix 1. 7 Monopotassium Phosphate 
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Tt·~t lkpo.-t 

t\n . I l::W I 7WTSO1 66 

~ccurity Code: 13L6.f l 0 

Product /\'.ame: Pota~'ium Phospha11..• t\fo11oba.sic 

I >istrrbutor: 

Vlanufocturcr: .l iang~11 Kcllod food l11gredi1.:nt!-i C11 .. I td. 

1<1..·queswr: Jia11~su Kol<1d Fu(l<l ln!!n:<lk111~ Cu .. l. t<l . 

rest Kind: t'\nnl)sis Request 
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- - - - -

- - -- - --

--

- -
- -

------

N0: IJ~01 7 V. ISOl66 Total :! l'a~c!> / I 'age I 

PnidL1ci Namt: Potassium Phos phate 
l'vlonobasic 

Iradcma~~--~-
Spcci fication I 

Kolod 

I 
--  ---j 

Manufoct11rer .lian g:::-11 Kn lnd Food lngrcdienh Co .. I td.I 
-

Rcqucs:or/ l\ddrcss 1 Jian~su Kol1)d Food Ingredients Co .. Ltd./Guan)11n Economic Development 
Phone/ Posta l lode Zorn~ Wei' er Rd So111hl()S 18 -851 105~8 f222000 .-- - ·- - - -

Distributor 
·------ - - - --- 

·1est Kind Analysi~ Request Sample Number I120 17W r SOJ 66 

Sampling Quantity IOOg Sample Grade 

Manufacturing Date/ 
Testing Dnte 201 7-02-07- 2017-02-10 

Hatch Number 

Analy!> iS rcquirelllt'llb 
Sample Cr11ldition IJatc llccc i,1cd 2017-02-1 ()

met 

Scal ing State Scaling State Inspector Li. ZhenZhen 
-~ --------~-- -·--

rest Location Lianyungang Product Ouality Supervision & lnspcclit111 In sti tute 

GB~5560-~0 I 0 ( PDlassium Plrl1splialt: Munobask National Standard t1f F\lOd
·1 est Compliance 

Safety of Fo0d Additi \ CS ) 

I est Result Sample in ~0mpl iu 111.:\: "ith GB25560-20 I 0 standards. resu lt as PASS 


Notes 


Analyzed by: 

I 

I . I 
I Rt" \' h :"\\ Cl IJ\': CA11a l~. 7 i11g un it ~•amp)I •. 

I /\pproved J:'t: /\pproval Date: February 13. 201 7 
- - - _ 1 

GRAS Notice -Ergothioneine 
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1.ian) ung:ing Prr<luct Owdit~ Supi.>n i:.;ion &. Inspection l11sti1 11t l'. 

Analysis Rqiort 



GRAS ASSOCIATES, LLC Page 62 of 213 
000063 



GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Nu: H201 7\.VTSOl 66 Tt•lal ~ Pagc:>~ / Page 

1\nnl~ s i :. Rc:.ult 


2 


- -
Tcsti ng llcm 

I 

Ip;
- - - -

- · Ctilur-1
l 
I 

I /\ppcnmncc 
Slatt: 

I 

t - - - - - f ., Pola!>~ i um Phosphate 
Monobasic 

-
3 Waler insoluble 111nttcr 

4 Arsenic (As) 
- - ----

~ Hca \ly Mt:tal (111nm1111 n f Ph) 

6 Lead (Ph) 

7 Fluoride (amrnml nf F) 

& I Pll ( IOg/ L solntion ) 

9 Loss on Df}ring 

N111cs 

-
Un it I 

I Standard Result E\aluation 
- - - - - --~ -

Whi1t: Wl tih.: P.l\SS 
------- -

Cr)Sl:illi1.cd JX\Wdcr or Crysta II ized 
PASS 

gran ules powder 

I>98.0 98.6 !'ASS 

- - ---- - - . 
~0 .2 Neg:itiH~ 

_ PASS ~~ - . - -
mg/kg <~ <3 PASS__, 

- - - ---
111 g/ J..g ~1 0 < 10 PASS I 

mgl l-.g g e.2 PASS 

mp/ kg ~ 10 5 PASS 

4.2-  1.7 4.3 PASS-
~ I .Cl 0.6 PASSI --------- -
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Appendix 1.8 Dipotassium Phosphate 

Jiangsu Kolod Food Ingredients Co., Ltd 

CERTIFICATE OF ANALYSIS 

Dibasic potassium 
Production name Product standard GB 25561-2010 

phosphate( Anhydrous) 
December January 2. 

Lot No. 1612280 1 Production date Delive1y date 28. 2016 2016 

Items Requirements Analysis method Test value Analysis results 

Color White 
Tran sf er ce11aiu 
amom1t of product into 
50ml beaker and check 

White Qualified 

Fonn Po\\·der 
its color and form in 
natural light Powder Qualified 

Quality Indicators 

Items 

Dibasic potassium 
phosphate(based on dry 
mass). %W 

Insoluble. % W 

Arsenic(As). (mg/kg) 

Heavy metals(ba<,ed 011 

Pb). (mg 1'kg) 

Lead(Pb ). (mg 'kg) 

Fluo1ide(ba<,ed 011 F). 
(mg •kg) 

pH value(l Og L solution) 

Loss on drying. %W 

Analysis results 

Indicators Test value<> Analysis basis Analysis results 

GB 25561-2010 
~98 . 0 99.67 

Appendix A. A4 
Qualified 

:::0.2 0.03 
GB 25561-2010 

Qualified
Appendix A. A5 

'.S3.0 <3 
GB 25561-2010 

Qualified
Appendix A. A6 

'.S lO.O <10 
GB 25561 -2010 

Qualified
Appendix A. A 7 

'.S2.0 <2 
GB 25561 -2010 

Qualified
Appendix A. AS 

'.S lO.O 7 
GB 25561-2010 

Qualified
Appendix A. A9 

9.0±0.4 9.11 
GB 25561 -2010 

Qualified
Appendix A. AlO 

'.Sl .O 0.21 
GB 25~61-2010 

Qualified
Appendix A. A 11 

Passed the requirements ofGB 25560-2010 (Food additin 
monobasic potassium phosphate) . 

Analyzed by: Chen. Hm Auditor: Xu. Guangsheng 
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cCF.C 5f.Q( ZC·- 0;F-:;.~ ·BQC No.: FQC0014120 
'l' lll!!HE 

Certification of Analyaia 
M J~!~ 1; Corrvnodity No. 10007118 

u.J f'I: ~j· f~f~ . 1};. 
Name: Obie acid monohydrat11 
fl ~"Property condition:: ;( t. i .•, ,\,' !'!(. ( 1(!!~·. t:.• 
~i f A Fonnula: C6H807·H20 
td;~ Specification: '<Hl;tt; AR 
lit(; Lot No. 20151208 

l'.if~<!, !i\ Standard of Analysis: GB/T 9855-2008 

I' !):JIU I 
Iu:n of A,-,3} ysis 

1,1 ll'W;(C204) . •. 

Oxalate(C204 1 


,[!ii'.i/l.l:U\i.1/P, 

Transparency of solution 
l~(ca), "~ 
calcium(ca) 

Assay 

t4tlltl {P04) . • 

Phosphate(P04) 


lr'~IWJ~(S04) . •. 

Sulphate{S04 ) 


fA IWJ{O). "• 
Chloride(O) 


lll{Pb), •. 

Lead{Pb) 

If, 1-ili1'1, • 

Water-insoluble matter 
l~{Fe), •• 
Iron( Fe) 

IM{Cu)."· 
Copper( Cu) 
1:,!,ilfU)JH1 
Really carbonized substances 

•:, 1i: Result: i·!i\ (To pass test) 

ffilff!Ulllt,_iatllHI RB~ ;;i 
Siaopllua Ch.,mK~ l Ru;.-al (u..ltJ 

1,t)11i · , ·;1u•;,5: ~; 

So. s: Ni n:bo f!oad 

Sh•nt~·•i Ch1n• 

P. C . . :COOO: 
r.1 : S6- :1-63:1ss;1 

Fu : 66-:1-6?:1 103; 

rt:"i!:". rta.~ttii:: . coll. en 

~I!"~ Molecular Weight: 210.14 
H YE Pad<ing: SOOg 

Specification 

i , . ;~. ft'l "U''ifn 
S t:rnd:i.rd R~sult 

~0.05 0.05 

4 

~0.005 0.001 

<!:99.5 99.9 

~0.001 0.001 

S0.005 0.005 

~0.0005 0.0005 

~0.0005 0.0004 

~0.005 0.005 

S0.0005 0.0003 

S0.0005 0.00006 

I'..!~'.: 1, Analyer: l I! 'lf~ #, \"•ri!1•d 3:·: f!1•1~ 

1~1'!f 1l!J. Date of Analysis: 2016-01-04 rfi !II. I, Ap~ro,· •d Br: lf;t;1 

llf:i•mit!1uO•f!ill'LH!I· 
~~Chaical.Reacmt 9!, ,Ltd 

QC/QA Center···-~~"''° 
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Appendix 1.10 Defoamant 

Date 2016-11-24 (YY'fY-M:'.-0.')) Tine 02:40:19 (G.reen wicn Mean Time) Page l of 1 
I 

200031 
DOW Cf!EMICAL PACICI C J,TMITEO I <Pr!J 

Iship 

I 
5}-:tfi iifO)l/ 


Certificate of N'lalysis 


t'ilif.A-15-/Product Numbe r 00000101924 'li=?~f:l\/Customer Name 
Fo"!.?.if~/Product Name 

$?l:r1Jl.-15"/Customer PO 
Kl\ND0201625

numberDOWFAX"' DF 103 . mffi.*1J 

12i:tli'./ll.~/;)elivery No . 809219769 I 000010 

~J lf!.·IH)ll/Order Number 10590615~ 

~~f,{!$;-E}/Containe r 10 WH!.U2877849 

$~-i} /Vehi cle4 320- KO!lttlts XIJ/Date Sh1pped 2016 - 11 - 23 (YYYY- MM-DDI 

11!i:U:\%I Specif ica t l.On Nurr~er0000000561~ 4¥c~-1!l. -~/Shipment No . ?. 870SQ27 

llt~/Ilc1Lch Number C499GBL205 

1.f"RX!J/Manufacturin<J Oa t e 2016-11-19 (Yi'Y'i-1"11-DD) 

lji(l'L/u i t r jq;.!lft]/Lower J: i'/!M/upper !A/Value 1f11;/ Me thod 
n Limit Limi t 

~(~ mg/ q 52 . 9 58.5 56 . 9 l'ISTM 04274 0 
Hydroxyl NUlllher 

~fl~~{t{ljl 

0.000 0.026 >.STM 04612*:i~ 
Water 

40 7 J\S'l'M 04890 
Colo r , l'IPHA 
~~' AP!l1\ 

f&"li est 425 495 -461 ASTM 04878 
Viscoeity 

.r£2sm~it 

Quality Coord ina tor 

~~~E . •w~wpm~Al&~•••AA 
For inquiries please contacL Customer Service or local sa les 
E1"~~it'-'¥:~iil ("Al~") li.t-.t~~~i."J.il<J j(ljf;j'; 


€1"' Tradenark of The Dow Ch'em~.::al Comuanv l"Dow"l or an af f:Lli a ted comoanv of Dow 
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_\ ]Perfect BleudJ o:f ~ae-nce :ui.d :'."'.lrure-

FOOD GR.IDE SJ _\TIJ.IEI\1 

BLUE ~·Af..IFOP~'"l.~ her!by o=>..mfi~> d!!.1:>OWf A..'.: DF 1'33 L; a foo:i-g:rade ae:l?l!lcing 
agen.1 'J;\,'e fw:ilier certif~.- thilr &..::~ prod:ILcr c..; c.omplilll:.i wi.ib ~ 1 CFR ~1.::40. 

!El:a:ll OJ:IDllli. 

Tethnk :il M:"lli.:.ger-:Fl..egulata:rJ Affufu::. 
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( 1•rt•1n.._'k' '.ll~a._~u L.'"Un 

.;. ·-.111 Tu::r..:· . J;.~:1 ·~~.1~ ,Ja:il1L.CA \1..::~-~ Tri: '>4•µ:. -: - !;;.)~1 Fm: ~·;i...:1;. 1 •;·~ 
Jlfcf ~f': hh to' J r•·i--·1~-- ',nr:. · •U 
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Producl Name Ammonium hydroxide 
(Food Grade) 

Specification Type ro· /JO 

Tradem:uk -

Trust 
Voit 

Name 

Address 

Yimin Tai.'ting 
C'hemical Co .. Ltd. 
6 Beierbuan we!it road. 
Binjian. Taixing city. 
J~su Pro'\.ince 

Unit being tested -

Manufacturer 
Yimin Tai.~g 
Chemical Co .. Ltd. 

Sampling site - Sampling Date March 15. 2017 

Sample Quantity 500ml Sample Grade -

Sampling Batch - Samples Conditions Qualified 

Serial 1''wnber er 
Manufacture Date - Test Categcny 

Commissioned sample 
inspection 

Test Date 
March 15. 2017 to 
:March 22. 2017 

Test place 

Quality Supeni~g 
and Inspecting Center 
ofTaizhou City. 
Medicine city 

Test Standard(s) 
GB3.29.201-~01 2 ~<l\ational Food Safety Standard. Food additiYe. 
Ammonium hYdroxide». 

Test Conclusion 
Tue product is qualified based on the standard of GB3.29.20 1 -~0 l .2 . 

Date: ~larch 23. 2017 

Remark!> 
Tue test results of this report are based on the ba~is ofthe iuspe-ctlou 
onl\· on the inspection items. does not mean that the tmexamined 
item~ or ftmctiom meet rhe requirement'>. 

Approvet-: Gao. Junwe1 E.'UUUIJler: Zhu. Lei Majen te!.ter. Yang. ~1.in 
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Appendix 1.11 Ammonium Hydroxide 

TEST REPORT 
201 7201F300000-l 

Product :-Jame: A.nuuo1i.ium hydroxide (Food Grade) 


Trnst Cuit: Yimin Taixing Chemical Co.. Ltd. 


Manufacture: Yim.in Taixing Chemical Co.. Ltd. 


Te$t Category: Commi$<>ioued c;ample in<>pection 


TEST REPORT 

2017201F3000004 Total 2 pag~ Page l 
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TEST RESlJLTS 
~01 7~01F3000004 Page~ 

Serial Test Items Unit Specification 
Test
Results 

£yaluation

1 Color - Colorle5~ Colorles5 Qualified 

, 
- Appearance - Tran.sparem 

liquid 
Trampareut
liquid Qualified

3 
NtB content. 
\\.() 0 

- '.?7.0-30.0 ~8.0 Qualified 

4 Pb 1\1g kg so.s 0.03 Qualified 

) 

Residue after 
e\·aporation. 
\1•.o 0 

- SQ.02 0.001 Qualified 

6 
Readily 
oxidation 
$Ubstance 

- Pa~& Pa:)~ Qualified 
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Appendix 1.12 Ammonia 

Test Report 
.2017201F3000004 

Product Name: Food-grade ammonia 


Trust Unit: Taixing Yimin Chemical Co., Ltd. 


Manufacture: Taixing Yimin Chemical Co., Ltd. 


Test Cat egory: Commissioned inspection 


PRODUCT QUALITY SUPERVIS.ING AND INSPECTING CENTER OF 
TAIZHOU CITY 
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Test Report 
201701F3000004 Page 1 out of 2 
Prod t.:ct Naime 

Trns.t Unit N.11me 

Address 

'Sa mpling Site 
Sampling Quantity 
Sa mp ling Batch 

Seria I Number o Manufacture 0<1tc 

es~ D<1~e 

Test St.11ndard(s} 

Test Conclusion 

Remarks 

Fooo-grade Speci "i C.Llt4on 27% 
Ll mmoniLl ype 

Tr<:idem<1 rk N/A 
aixing Yim in U111it being N/A 

ChemicLl1Co. , tcstcd 
Ltd. 

No. 6 West Manu <:icturer Tai xing Yim in 
Road1 2'"d North ChemicLll Co.> 
Ring, BinjiLlng Ltd. 
owin>T;:i ixing 

City 

N/A S<1 m1P ling Date 03/15/2017 
51)0ml 'S<1 mp le Grade N/A 
N/A S<1m1Ples Meet the 

Collditions requirement rOf 

the i;nspection 
N/A Test C<1 tegory Commissioned 

impectio·n 

03/15/2017  Test Place Tc11i z.ll01J Product 
03/22/2017 Quality 

Sup ervisirig & 
Inspecti ng 
Center1 Medical 
City 

GB 29201·2012 ., ation<nl standLlrcis fo food sa ety: 
Food .<ldciitives, Ammonia" 

he sample meets the sta ndards ot GB 29201·2012. 

(stamp·} 

Signilture Da te: 03/ 23/2017 
ih e r esults o this report are lbaised on tihe test basis of 

items inspected only. This does ri ot mean that t ile 
untested project or fum ti on to meet the 
requ~rcments. 

Approver: Junwei Gao Ex<1mjner: Lei Zhu Maj o tester: Min Ya ng 
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l±J 2ilJ!1701F30(}!)004 
Serial Tesll: items Urn it Specm c,at1011 Tcsll: results 

Page 2 out of' 2 

EvJluiltion 

1 Co~or N/.A Co~orilcss Co~o css Pass 

2 St CJtUS N/A Tiransparent 
!1q11.J id 

lfiransp a:re.nt 
iaq1Uid 

Pass 

3 NH3., w/% N/A 27.0 - 30.0 28.0 PJSS 

4 Pb mg/kg <= 0.5 10.03 Pass 

5 Evaporation 
resadue 

N/A <= 0.02 0.001 Pass 

6 ReCJdily 
oxi~i zab l e 

su!!Jst<l!'H:es 

N/A P<:iss t he test Passed the 
test 

PJSS 

D 
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Poi1nts for attention 


1. 	 This report is invalid if in any form by any means altered or 
w~thout the official sea! of the Institute. 

2. 	 Any objection to the result of th is report in test, please present to 
the institute for the consigned test within 15 days upon the 
receiving date. 

3. 	 The Institute is just respons~b.le for the test results of the sam pie 
sent by the cl ient. Thus, the test result is only meant to heip the 
cl ient know the quaUty of the sample. 

4. 	 This report may not be cop~ed in any form without the prior 
permission of the lnstijtute. Tlhe permitted report copy is valid 
under the terms that they are copied in fu ll and confirmed by the 
official seal of the Institute. 

5. 	 The cl ient should get back the remained sample in three months 
upon the receiving date of the report. For sample e.ffect~ve in a 
given per~od time, does according to its limitation period. 
Otherwise sample is at the lnstitute's disposaL 

Th e lnsti~ute Add : '9 Ti anhong Road1 Taizhou. Jiaingsu. China 

G21, No.1 Ave1m.1e China Medical City. Taizhou City 
No.S, Tonigjiang RoJJd1 Taixing Economic Developm ent Zone 

Tlhe l.nsti tute Comp·la~n Tel: 0523 -S.6999978 

ihc lmt~tute Business ·el: 0523-8699·9-900 86882122 (Het1dqu.arters) 
86'9'99981 (Yaocheng) 8073621.S {T.iixing} 

ti e lmt~tute F.c:ix: 0523 -.86'9'9·99861 86882122.• 869999S5. 80736216 

ih e lnstiWte Post : 225300 
ihe lmti~ute Emiljl ~ tt:Jizhouzjs@jsa1ts.P,o·..·.cn 

Web: http ://11.11itrw.tzj.gov.en w•Nw cntgs.com ..

GRAS ASSOCIATES, LLC 	 Page74of213 
000075 


http:ntgs.com
mailto:tt:Jizhouzjs@jsa1ts.P,o
http:Ave1m.1e
http:respons~b.le


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix 1.13 Magnesium Sulfate Heptahydrate 

Test Report 
t~ c . lt2017'1.VTS01ifi7 

Pro.duct Name: lri,11aginesium su~fate he;ptahNidlrate 
Unitbe~ng Tes:ted: N/A 
~.·'lam.1fact rer: Jiairigsu IKoDod Fc 1J1d ,11ng red~e111ts Co•. Ltd. 
Trust Uni1t: Jian.g.su Kolcd rood lrngredie rnts. Co .. Lt!ctL 
Test Cate g:ory: Com nmoss.i one dl ins.pectio n 

ihe Center of Uanylllrigang Pr.odlllct Qua1~·,~· Supervi!iacn and 1lnspectkm 
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!Product r, ilm<C lr;:lern;-k l(edJo 
'1ept;h•rdr.te 
IM iil!:ne.si•J m .s•Jlfa:e 

N/ASc-eci:ic;:ian:.: iilnc t.."..odel 

•1iilr Jf;ctJrer J ·iilr !:CL f.o lod Fooc ln!;rec ie 'I':!; Co., Ltd . 

l n.1s.t IJ'l"t\ J°iilr~L Kolod Fooc ln;recie'I'::: Co., L~d.\ Economic De·.-ielopr.:iert Zor:!: 
Ac·:! re:;~\Tel\ •lJF ,3 Jiii 'lyJn CoL rt'~· 2 ~= 'w\1ei Roiild. S~•J:h :;·ce 'v@51.!H~S 11r053.!J\ 222000 

Zip Corle 

Di!i.tribL1:ior N.•'A 
Uni: 

l e.:r: C:;teE-nr~· fCllrn JT1i~ioned :S;mule r~o. H2iJ1T,'l TS.!J 1157 
-n.:;ped:"on 

:S;rn nle Gr;de10D.; N/e. 
ill!c iilrtity 

lu':'D;':e 

:S•rn12le 

IPrinductior cl ;;rte ." lo': r-u_e.\ ( JIJ.lll .i!:/2l/lD17 
umner02/.27/ 2:017 

.1eet ti-~ in:;~ctior :Sen d Ciil':e:S•rn !lJe 02l1D/2C.17 
C!J."'lditior •equire: rner:t: 

N,.·ASe;;; ed Stiilte :St;ff tl-.ii!': chM<ed the Z11er;:,ner L
:?:;;;mp,e 

T1!10': S"te iThl! ;(:.er.ti!• i:Jf Li; n·i"J Tl~illr !! Proc Ld: Cl~L illli':y :5Jperri:;io r: • nc. lnsc!lectior 

Tes': G&.29207-.2012 ·~Fooc .Sii!fety f'J.'::nr.; • St•nd;rd, Food Ad 'f '-.•e, t:ill;ne si'Urr 

St•nc:;rdf.~· I 'SL fillte·' 

Tl!.st Car. c' c.sion Aftl!r te::;ted, t ne :.:ill rn 11!e i::; ir.i ir.ie with ti- e 1?1equirerment: of ti- e GB l:S'.207
..2012 :.t•ndii!Nl. Thl!•e:ore. the ri~uct i:; cJalifil!d. 

N.:A~~rniilrk:i 

t.1 iiljor Te::;ter: Sh;;; 'l:il-illn XL ln::;~ctior Ur 't 

fa:;rn ·r..er: Ti illrti; r1 GL (5t::ampJ 

Apzi rin·.~r : Lir ,;Lo ·,•/ •n~ D•~e of ls.sue: •D..2/ 2 7l2017 
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he Ce n~er of Uany ngang P oduct O_u aliW Supervi5~cn. and Inspection 

l est Reporit 
N.:i. H:H'.117'1e'T:5D167 Pil~·e 1 oLt of 2 
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,I Q. l. •' ·~ k p;~ OLt O• -" 

Na. T~~bem?; .. 
r • :S~ci;c;:io:m Tc.:i~ 

R~!:iL ts 

E11; f.i;;t.o'l 

1 S.C r..:;orf 
ll:e<Ij .Jirern:!!r ts 

Coll• t•,/ ti. {:.W,or ~s:S or 
·..1.•hrte 

'~1/t- " te P;.ss 

S:•t.u ,......~. ic-!"rtal or 
llcO'NC~r 

C"'Vs.tal P;;;.ss 

.2 Cor:tent of r~".,;so .. after 
bL•r"r..;. w1cl 

t../~. .:-= s:;.o S9.S P- .......... 

3 Eile;;;vy Mi!!tals : !!;~rec 

b;:.ll!d o n F'bl 
rtn~·'kg: ·:= HI ·~ 10 P;;5:;; 

~ Pb M~:/kg: ·:= 2 ·: 1: P;n 

5 Se m~lk~ ·~=:Ml .; 3D P;~Si 

fi pH. ~50;;/1 :Soh.ttior I f't / A 5.5- 7.5' ei.2 p-............ 

7 Ct-lo•ic e rn~;;.sured ll ill!:-eC 

or C ~.· t.\1% 
t;/ A ·:= O.tlJ3 ·: 0.03 p-,. .......... 

.c A:; m~>kE: ·:= 3 ·: 3 P;;SS 

9 f e m~.'kg ·:= 20 2 l?;.:S~ 

10 11.'e i; ht l o~ o" frt.,;E:11e~ ·.J T 1 

SJ f.te neptah~cr;te 
;fter bL rr ir.;. w:ie 

f,/ A 40.0- 51.0 45.1: p- ........... 

II.em ari::: t-, / A 
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Te51I He5ult 
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Appendix 1.14 Thiamine 

I .ti 1l. 'i' it..r'.45c'1 
,.c. 52 S'in!Oo P.cad Stw.U..S. i Chi~a 
P. C :cOOOOc 

--------------------------- Te1 : 86-Zl-63~1%51 

Fu : 86-21-63~1.;037 

,...._r•aen .it- ccm. en 

~ J3i ~ ~ 
Certification of Analysis 

ilH!il,lil~ C=modity No. 6700'.!13·1 

«~ M;.fWi;{tlfti <HI '..U; B1) 
Na.me Thiacine hydr ochloride 
1'.t~ Property condition H & !;',dliiit!'.'; d/,l'Lf;);f- , 
7ti'»J.: Fon11ula Cl2Hl7CL"'40S • HCl ?tT-il: l.tolecular Weight 33i. 27 
~l§ Specification 1:{t~Jl!J BR §?ti'( Packing 25e 
411:~ Lot No. 20150810 
~~~WJ St andard of Analysis Q/ CYDZ 72- 2008 

tt * * flj:Specification 

~tt~!l ~tlt«t 
Item of Analysis Standard 
~lil: (C12Hl iCI:ilOS HCl) ;;,95_0:\ 

Ass~r 

n;:9dil. ,,;s. 01. 

Lot>s on dryine: 
f·Jl.HWHl:l.i.:f\llL';if > ~o. :?\ 

Rf'sidue on itni t ion 
inr.~g:cson .s:;o. Oo\ 
Sulfate 
pH (12. 5~ 'L ~5L') 

~iHtl 
Result 

98. 5\ 

1. 2\ 

0. 0~ 

0. OS\ 

3. l 

tt~8 M Date of Analysis 2015-8- 17 


AAi~ Conclusion t!l--W\ To pass test 


ml fil:Wl!~~i:p.c,. 
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Appendix 1.15 Glucose 

Test Report 


IProdt:IClt ~~ame: Ed~lb le gl case 

Mode~ Spec if1kiiltions:: SOOg/bag 

lrust Ulfil it: Xo•.v.a g Pharma ceutical Co_, Ltd, Zo upjing IBranc 

lest Catego rf Ccmmmss ic rfjed Te.st 

Bi nizho u Oty Food a di Drl.llg lnispection a · d Test1ng Center 
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lPrec aution s 

. Th is re[p ort ~s. inva.I i if o 11 i spectjc r re!P ort special s.e ar· or 


inspe.c~ i on u i't offi ci am s.e a L 

2. This rejport Hs. invali if no chJef iru .µ1ector, aud itor.. and s1gnatiu re of 

aPIP rover. 
:3. The c'DP\i. o t t is. re pc rt is i nva I id if o r1e-5ta npe 11 ins pectuor 

re pon SIP eci aI s.eaI11 or irus.pect io uin it offiicia I seail. 
4. The altered! report is. iri \l·alidL 
5. 	The test esu lt!i a re o n1·.,· responsible o tti i-5 lb atich of s am IP le s_ 

111Vi1thout the eionse t olf the i spectic·n agenc-yr the client shall · ot 
use e test res Its fo r pulb liciti,1

• 
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f ,oo dl a d D·rug lnspectinig ari cl Tes. ~i n.g Centrer of Bi 2 ou Citi~ 

e5t Report 

Nin. ·~•.i -.5-..20170229 -
Pr~uct f, ame Ee · !I~ e: .1co~ rrt~el 

Speci~c•t·eo., 
SCO;f !lilE 

Tru!:t ,,-t ):i!r\tari; Pt-armaceJ': .:;; I Co .. 

:td. ~·.1pin; Br;,r .::'1 

Traccem ark f\/A 

~.1 ar Jf;;~un:r :r-:iwaq; Pl-arrnaceJ':-::;;; I Co .. 

Ltd. ZeupinE Brar·t:'l 
Tert Catea;o'1' Com1t11i!i:·11 'rle c te!it 

Sanu1l" 'IE: Site: rouA Samp~ Gr.11e Exce:lle '1': 

Sam :lie Qua n':i:-~· :i!:ba~ ~l'!:D'1 •,.yno ~rt 
tl-c!! :;am :> ~ 

r.-:.ir_,;z.'1• D He 

Sam :lie 6atd-i f-J ,IA Sent D•tie 03/21/ ..2017 

Sam11!e 
IDe:~r'n::.m 

'•\lh i':e pcr..Yde r ill bai;:;. E:'llOd 
core!! °t'D'I 

p 01I ctio n 01ate 
o• LDt J'Um.11:er 

0 3/19.t..20 17 
201n:u9:;3 

S~cifica':iim-i:; A11pe:ar. '11t::e. :;r:iell. i: a~e. m lor, :spec"fic l"l!ltar; po11.·er, ;lucrue oo '1':ert, 

pH. e:tc. 

Tes': S.tar c ard(s.) Gf../ T 2i!leCi:oJ-200i' 

Tes: Co r c u io n rne :;amp!e pa:;::.cc' tl-:e tert '" te '1\S. 

[.s:a;mpf 

5-'.;r a:ure 01ate: ~/05/2017 

llciTark:; 1. r.,e rep!l'1 i: .,·.•alid i: i': does n ot I- a..-e t he '11 speict ·~n :;~ci; ~al. eo· 
does rot I- a .. -e ·ti- e ;; paro·.\er':s :;i;n;;;tJrie. 

2 . T'le rep!l'1 i ~ · .,·.·a lid i: i: is m~i ;ed ·,.yi:h eoLt addit iora! i '1:;pec: k1n 

:;~ci • ~al. 

Ap:i l\!l'.~i=r : 'l.'e 'l.iJ "' Ha '11 04/ 0i/2017, E-.amine · : Cui Gao 04/ 06/ 2017, f~ajw 
C!/ 06 ..'1:017 

Tu:er: 'N'ann: ·.,.; L' 

GRAS Notice - Ergothioneine 
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No. V'/·S-20170229 
Na. Tes.t lte'il S:::i~cif ic:i~ion Test l!esJ t E•w :ihJ ;;t ·::::i ., 

1 :.ppe il r;; nee Cr~·s~;; llin e C')'st:illi ne Pa:;s 

illO....-de r, 11 0 po·..,·c.e •.. r o 

...·::ib le irms:iuri: ie: -i.~i !ib ~ i 'ilPJr'tie.> 

.2 Sm e ll ~fo :;tr;; 11~e :;me ll t~ o ::;~rilr ::e ~rne ll Pa:;: 

3 T:ils.te IMi ~ .;v.·ee1:. p Lre r~·· ·1c !:'l:io'ee: . !Jl.J r'C Pa~:: 

tils.te, no :;t r;; nE:e ta:;te.. r 11 s:rilr,;e 

tilS.te ta:;te 

.::i Coo• 'J,'/Ji"te or 'Wl- ite ?;a~~ 

c:olo rles.:: 

5 Spec:fic iNJ>tilrf . 52.0 - 53.5 53..lll Pa:;:; 

power, 

5 GIL~e cr.:inte r. t =·=99.5 9'11 .7 Pa:;:, 

fbil~~d Dr d ""f 
~ub:;tance I. % 

7 pH1 ~.0-6.5 5.4 l?a:;s. 

!l Cl-i..oric~, '% •:=C.i!l1 0:: 0.01 P;a:;~ 

9 r.t o"v. ure, ~ ·==10.0 BJi l?a:;s. 

10 Sulfl.-ted ;;~h, ".'..G ·:=O.lS tD.!00 ?iii~!; 

11 F'!I.. lli'l ~·'ks: ·:=C.5 f'> ot c.ce:.ected ~-: Pa:;s

t0.005-1 
12: Toa:. k.m.;..~ ·:=lll .'5 f, ot c'ietected (< Pa:is

10 .~·, 

13 CL.. l't'l ~ik.;: t~/~ f•, ot c.~ i: ected 1;-: N/A 
10.1) 

10:. .SO: resic lie, •:=1~Ul4 10.&:13 ?iil!:iS. 

~lk; 

15 Ta :;; r:umber il!-= tN/~ ·d O N,"A 
co 0 113es.. cfJ / :: 

16 Co ifui•m s... IN/A " 30 r-J,"A 

M P.N/ 100; 
17 Pii:h o;e'l.s ... ~ r,ot c etected N/A 

(SalTto 11 e ll ;;.. 

Shi~ell ;; , 

St• n !l'f xoccL.s 
au reLs·1 

1S :.rl ;toDx·., IB~.. ~/A r... ot c~tected 1: -: N/A 
1- ~/k~ 11 

GRAS Notice - Ergothioneine 
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Food ;andJ Drug Ins.pect io11 a d Test~ng ce11tter cf Binz.hc caw 
e!;t Reporir 

Blain k below 
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To providle users 'iiVith accurate testing concl sioos arud q alit"r' s.er.• ice.. 
Food' a d D•rug lns:peaijng and Tesiting Ce ~e· cf Bir.2 o C!W commit$ 

t o t~e 1Dom mUln ity 

. Comp2~· 't!1·i ~h t a-i e rele •.raint laws, regul ations aflid elatie rn 

egiulaitncnsr ac1co·dinig to the la•.v. 


2. ~lfl acc.crdanice 'iiVit 5tandairds., prc c·ed~res fer pro d ot testi g, 5c 

t at the test dlat a is accurate.. t h.e conclusion is correct. 
3. 	Resist any interiere111 cer impa rti aI servicer bais.ed c ll the s.tandard 

to ens.ure t e aa.n:herrn:icit'{ of t he data. 
4. 	f irn t heir d oes., abi e by· the ru les and reg lations, ot ab'Use cf 

IPD'Ner, net part-time work on ttle i s.pected un its. 
5. Not SJ rovidle t e test data to a1rri,1 party• other t a t he client or t e 

insp e.cted un.ill:. 
6. StrictD~r keep t e techin o~og'{. patents, and business seerets of the 

ansp ected unit. 
1. The ted11nicaRinto rnation provlided by t he inspect!e cil UITT iHs fur 


anspection Clli\r. 
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Appendix 1.16 Sulfuric Acid 

SCRC5~0CZ~-05R-~SA 

FQC No. , IQC0004S24 
p 
....~ 

l~ W:!:Ullt'l' 1UH1l~~\.1 
\Mup..:u• ( 'ti_,M al W:•1s.. 11t <o ,I,_. 

'f- lii l. P.JI~ 

I .~., 1! J · j ~;r~:t;,·5: ~; 

t&~ m ~~ 
Sc. . 5: Siz.~Oo f.o.ad 
Sha.nthai Chir.i1. 

Certification of Analy1i11 P. c. : ~oooo: 
1.1 : so-:1 - 0:,:1965 : 
: a:: : so-: 1- 03: i rn31 
11i"'WT. rt-a~er.'t . com.. en 

(.; ,•,:.>1: !~ Commodity No. 10021618 
ll 11'. ' Ir": tr.! 
Name: Sulfuric acid 
tl iA: Character: ·U~~ nJJitH !

'1r fA Fonnula: H2S04 
Id:) Specification: ~)-lfj f>l AR 

Ill!} Lot No. 20160803 

11 f; II< ti>: Standard of Analysis, GB{T 625· 2007 

l-'.' ~~ J1( 11 
lti-C of Af,i.lp; :. : 

li.d);{NH4). • , 


Ammonium 


Assay 
iU.;\fril!iTm~>Jl•ft( l:J.S02il ), ", 
Permanganate reducing substances( as 502) 

;,'\ fWJ(O). "• 
Chloride(Cl) 

trl(Pb),' • 

Lead{Pb) 

~l'!J '.I' \vi •}• ft' 

Color . Hazen units 


HJ:{As), •• 

Arsenic( As) 


lk(Fe), • 

Iron( Fe) 


l~f(Cu), ' • 
Copper{ Cu) 
~·11Wl,'; (N03). •. 

Nitrate(N03) 

t '·Jl.'::•J.:ih ( t"l,f!.il\'lM;if ). ' 

Residue on ignition( as 504) 

~r i';,; Molecular Weight: 98.08 

{1 '/,, Packing: 500ml 

tt * 5fd tt:
Speci fication 

St&ndtr.rd 

$0.0002 

95.0 · 98.0 

:S0.0005 

$0.00003 

$0.00001 

:00 

S0 .000003 

:S0.00005 

$ 0.00001 

$0.00005 

:SO.CJOl 

"J: ~l!lt 
Rc: Ylt 

0.0002 

96.8 

0.0005 

0.00003 

0.0000003 

10 

0.000003 

0.00005 

0.0000006 

0.00005 

0.001 

GRAS Notice -Ergothioneine 
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!/, ii: Result: :"; "' (To pass test) 

I'! i'.1 J, Analyer: itt':f 

n\U I l !.liJ Date of Analysis: 2016-08·19 

·'' \~ t\ • t 1 ~! 

/~-~{.j-f ;,;...._;/~ ·: 

~P-J•m iJ.~Jitti'J:tr~~m.... 
SiuuplU1111 Cl1t:"• i <--..l Rt:>1gt:nt Cu., Ltd 

·.ei ;l!i'~~.· 
Qll/W(; Cent CT 

~ft = l~..l~tlliHJ~~111~ 
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Appendix 1.17 Iron (Ill) Citrate 

t tJ 1t'i'~n~=~ 
(\\ S(R( OOJ!:iiat';llit~\ll:~JfiJ!l~ftJ So 5: ~in•bo P.c•d Slunft.ai Oans 
".:./' SiDoploum CHmiralx.._.Co.,Ltd P. C :OC'Jo: 

------------- - ------------ Te: 86-21-63::19651 

Fa:: . &6-:1-6321403':' 

...,. rtaient com en 


~ !j ~ ~ 
Certification of Analysis 

ilUlitlil-1} C=odity No. 30107418 

~ft: ti' f?.MI~• .ij(1t 

N:>me Iron (lll ) c itrate trib:i.sic hydrate 

f!~ Property condition B;~tfi'H¥.~~J\ ~fW( . <lHU 

#'Tl:\: Fon1111la C6H507Fe • nH20 ~T:fil: Molecular Weight 


Alita Specification 7Hlrl't AR fl!.~ Pac.kine 500e 

jlt-19- lot No. 20160510 

.fiD flil( St<>ndard of Analysis Q' CYDZ 52-2005 


ti * * ~ Specification 

~?ll{tl~-~ I:'!
!ten of Analysis St andard 

J&l!:~i3MiA!fi ~~ 
Solubi li t y i n diluted ~Cl t o pal::> i.u 

31;11{(! 
Result 

{;~ 

t o pa.:: test 

1;~ 

to p•z: te:t 

16. 6\ 

0.001\ 

0. 05\ 

0. 15\ 

0. 005\ 

ltili f':-~ 
Acconiwa t o pa::; t e .n 
~liJ.(l;J.Fo it ) 16. S-·18. S% 
A::o:say 
1.11.lt t~(Cl) :GO. 005\ 

Cblorido 

fi~;J;(SOI) «:o. 051. 

Sulfate 

at~lj (NL."C03) ~0. 15\ 


Alkali • •tal 

JR1!!A H:ICutt) 

· Hea1o; att &l s 

~- 8 J9! D:i.te of An:i.lysis 2016-5-10 

tfi~ Conclusion ittll To pas s test 

~DA Analyst 

GRAS ASSOCIATES, LLC Page 85 of 213 
000086 


http:ti'f?.MI
http:Slunft.ai


.ft .tt ~ t-
Certification of Analysis 

~Jl,(i~ Coouodit y No. 1000191S 
.g*I: ;,,,, ;';lfW;l\ I II ii"< (ii·~~ •I·\), I~ I 
Name Am::ic•:nwo iron ( II l sulfa:t he~lhrdrate 
tt~ Propertr Condit ion H,:::; '~ C'.!r.' ,\,', 
~Ff;!: Formula Cll il '.'.Fe fSOJ): · !.\:CO ~i1'Jiil: lfolecular feicht 39'.?. 11 
• 1'3 Specification ~} l!jK AR Uri Packi111 500e 
flt.f} Lot No. F:011030i 
lt~f«~ Standard of Analysis G6 T 661-199: 

Spe cification 

~-JJi j;I *Flit!« ~<.« 
Itea of Analysis Standard Result 
ft!l1[ < ~41 :Fo l S04 1 : • E:OJ 100. 1" 
A::a: 

3. s 

Jt,fl;;Vi <o co~~ 
in:cLub!• iTJ vaar 
~ft~ •C ! 0. 001<, 

Chlori~t

~llH!i I P0-1 ~o. ooos=t 0. 0005'> 
Fhosphst+ 

i\J!(:;r;i.'ti:W'.f~· L;(QM!!l;il ~0. 1'-t 

Sub ;t1.:.e1-: r.vt pr~eipitated b:r ~\ri:IJH 

it1 ~:r. 0. 03'< 
!!t.:.!11Jf.:• 

t.i~Fo \ :.:;0.01" 0. 005'o 
!rO!) • III 1 
ff •Zr, .:::o 005~ o. oocs~ 
Zir.c 
!fil •Cu ~o. oo:--'\ 0. 0004'• 
Co;t;:u· 
{{l•Fb l ~o. oo:"' o. ooo:~ 
L•1d 
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Appendix 1.18 Ammonium Iron (II) Sulfate 

~-BJUI Date of Analys i s :oa-3-16 

11lit Conclusion ~~ To PUI ttlt 

GRAS ASSOCIATES, LLC Page 86 of 213 
000087 




GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix 1.19 Ion-Exchange Resin 

LAt 5H ft., F.E5Jt, :SI- a;; •ni I..;;; 'lSI- e., S:iecial Pe~ · ., (<l:I•.. Ltc . 
Crieoi':. lll) more PJ oi lue fo • c ·en': 

Quality Test Report 
JLB.2.4-3 

Pr,lJduct t, Ol l'T'!!! l.5-3e Seri;; r•.J 'Tiber .2C•17~D15 

Tu: Star c ardLs.) Ente·p·i~e Star:;!! ard~ Te:;t Cate Ofi.l lD/ 2017 

A~lJ~;;; "';Ince o~ 
llflll=li uct 

L:i;ht yello~ or ·~'lt! ll~w o:i ac 'lle !;p!!eric;;; narticle~ 

J\lQ. Te;S~ l~rn.s Te~ Re'5u lt: Rernark..s 

1 P;;; -ticle :size r.m;e (tJ .315 - 1.2:5'Ttrm) ::.C 95 .!tJI P.i.sc.s 

.2 \l'~'.Oft:e• CO'l~nt [:ii&) 55'.67 P.i.~..:; 

3 W'e; o: ba::<1: e sc cn ar..,;e capacity •lrr mo l i;l .:;..s2 p-~~ 

4 5tror..; b;;i!:;e e 1-:cl-aq;e cap;;ici•:y lm molli;~ 2:.05. Jl'aS·S 

5 B..1.1lk der ~'"!'~· ir 1o1.·ct :;ta':e f~/inl~ 0.73 Pau 

:fi True der ~'t~· ir 1o1.·ct ~ta':e 1~·· in1 :i 1.l:D Pa~s 

('.zrn clu~·ca l"I P;;;.!;!:i (Stam :i I 

Tes:er S,,, 'IE:.SOnE Z.,. r; Eoc oim· .,er ·r.,u;;; fe'll) 

LAN.SHEt~ RE5lt,-',\.,,\r\1i.S~'.L:.NSHE ~.JOO .1 
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I. Study Identification 

1. Study Title: 

Method Verification of the Determination of L-Ergothioneine (ErgoActive ™) by High 
Perfo1mance Liquid Chromatography (HPLC) and Purity Analysis of Five Production 
Samples 

2. Study Objective: 

The objective of this study was to verify the assay for L-Ergothioneine by High 
Performance Liquid Chromatography (HPLC) and Purity Analysis of Five Production 
Samples (modified Sotgia et al. PLOS ONE method). 

3. Study Coordinator/Performing Laboratory: 
Jeff Lin, Senior Scientist 
Eurofins Scientific, Inc. 

Hong You, Ph.D., Principal Scientist 
Eurofins Scientific, Inc. 

Hilary Rogers, Operations Manager 
Eurofins Scientific, Inc. 

4. Study Monitors: 
Cecilia McCollum. Executive Vice President 
Blue California 

5. Method References: 

Sotgia S, Pisanu E, Pintus G, Erre GL, Pinna GA, I)eiana L, Carru C, Zinellu A. Plasma 
L-ergothioneine measurement by high-performance liquid chromatography and capillary 
electrophoresis after a pre-column derivatization with 5-iodoacetarnidofluorescein (5
JAF) and fluorescence detection. PLoS one. 2013 Jul 29;8(7):e703 74. 

II. Studv Description 

1. Scope: 
This method is applicable to the detern1ination and quantification ofL-ergothioneine, in 
raw materials and ErgoActiveTM products. L-Ergothioneine quantitation was determined 
using the Sigma standard. 5-Iodoacetamidofluorescein (5-IAF) was used as a pre-column 
derivatization reagent, and HPLC-FLD (HPLC with fluorescence detector) was used as 
the analytical instrument. 
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2. Test Materials: 

L-Ergothioneine dietary supplement linishcd produ.:t 


(1) Eurofins sample 740-2016-00017587 ErgoActive 5%, Lot #3332-1606-01 

(2) Eurofins sample 740-2016-00017591 ErgoActive 5%, Lot #3332-1606-02 

(3) Eurofins sample 740-2016-00017595 ErgoActive 5%. Lot #3332··1606-03 

( 4) Euro fins sample 740-2016-00017599 ErgoActive 5%, Lot #3332- I 606-04 

(5) Eurofius sample 740-2016-000 l 7603 ErgoActive 5%, Lot #3332-1606-05 

3. Test Reagents: 
(I) Acetonitrile (HPLC Grade), Fisher Catalog#: A998-4, C.A.S #: 75-05-8 

(2) Methanol (HPLC Grade), Fisher Catalog#: A452-4, C.A.S #: 67-56-1 

(3) Potassium phosphate dibasic (Analytical Grade), Sigma Catalog #: P3786, 
C.A.S #: 7758-11-4 

(4) L-(+}-Ergothioneine, Sigma Catalog#: E7521, C.A.S #: 497-30-3 

(5) Dimethyl sul foxidc, VWR Catalog#: 081-1, C.A.S #: 67-68-5 

(6) Sodium phosphate tribasic dodecahydrate, Sigma Catalog#: 222003-5000, 
C.A.S #: 10101-89-0 

4. Mobile Phase Preparation: 

Mobile phase A: 40% lOOmM potassium phosphate dibasic: 7% acetonitrile: 3% 

methanol: 50% water 

Mobile phase B: 40% l OOmM potassium phosphate dibasic: 20% acetonitrile: 

3% methanol: 37% water 


5. Reference Standards : 

A. Stock standards. 
! . Adjust standard concentration for purity and moisture levels (Sigma). 
Corrections were made based on suppliers' Certificate of Analysis. 

2. On a microbalance, accurately weighed 1.0 ± 0.1 mg of I,..ergothioneine 
Sigma standard; quantitatively added 1 mL water. This is stock solution. 
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L-Eni:othioneine PASS/FAIL 
Retention time (RT) 
Range (minutes) 

4.90 - 4.92 
-

RT%RSD ·- 0.106 PASS 
Peak area range -

272 - 275 -
Peak area RSD 0.331 PASS 

I N umber of Data Points 8 -

GRAS Notice -Ergothioneine 
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Method Verification - Sotgia et al. PLOS ONE method 
4\-·.c ~ euroflns 

Page 4 of7 

B. Calibration working standards werr prepared hy diluting standard s:ock 
solution with water. The range ofquantitation was approximately between 5 
ug/mL and 35 ug/mL in solution. A 5 point curve was utilized for determination 
of linearity for this study. A 3 point ctuve will be used for routine quantitation for 
the current and future sampies. Tht> sample test concentration was approximately 
16 ug/mL L-ergothioneine. based on the expected test sample concentration. The 
adjusted L-ergotllioneine standard curve covered the targeting L-ergothioneine 
sample concentration. 

C. Accuracy test was performed by testing routine samples that were spiked with 
three different levels of the standard stock solution. 

D. Sigma L-ergothioneine standard was utilized for system suitability test and as 
calibration standards. See results section for concentrations. 

6. Single Lab Verification Study Results: 

A. Primary method: See pro, 1idcd method. 

B. System Suitability: 
1. Minimum of 5 injections of an approximately 20 ug/ml standard 
solution were injected during the analysis sequence for L-ergothioneine. 

2. Acceptance criteria: The system is considered suitable if 
USP tailing factor of the standard peak must be T :S 2.0 
Critical resolution must be > l .5 
Standard pe11k area %RSD :S 2.0 
Standard retention time %RSD :S 2.0 

S tandard peak area and retention time results are as follows: 

L-Ergothioneine standard retention t ime %RSD passed the 

criteria of less than 2%. 

L-Ergothioneine standard peak area %RSD passed the criteria 

of less than 2%. 
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3. An Extended Performance report was generated using Agilent Chem 
Station software to include the resolution and USP tai ling for L
ergothioneine. Results are as follows; 

Resolution Tangent method L-Ergothioneine = 2.257 PASS 
USP Tailing L-Ergothioneine = 1.136 PASS 

4. The retention time and identity for L-Ergothioneine were confirmed 
using the derivatizcd Sigma L-Ergothioneine commercial standards. 

C. Linearity: 
1. A 5 point calibration curve for L-Ergothioneine was developed. The 
stock standard was diluted into working s tandard and then injected after 
derivatization. The 5 point calibration curve for validation with relative 
concentrations for L-Ergothioneine was as follows (adjusted for standard 
purity): 
Stock used (uL) Diluent (mL) Relative Concentration (mg/mL) 

70 2 0.0345 
55 2 0.0273 
40 2 0.0200 
25 2 0.0126 
JO 2 0.00508 

Linearity Results L-Ergotbioneine: 
Correlation Coefficient Criteria PASS/FAIL 

0.99955 > 0.999 PASS 

2. The relative standard deviation {RSD) for the response factor 
((anlOunt/area) mg/mUmAU) was determined between calibration levels. 
The RSD expressed as a percent is to achieve a specification of<5%. ·n1e 
%RSDs achieved between calibration levels was acceptable at 2.71 % for 
L-ergothioneine. 

D. Specificity: For purposes of this study, selectivity is specificity 
I. Perform selectivity procedures: 

a. Analyze at least one prep solvent blank. 
2. Results: 

a. Five preparation solvent blanks were tested throughout the 
duration of the study. The chromatograms were free of 
interfering peaks. 

E. Accuracy (Recovery): 
Accuracy was determined by spiking a sample of known value (740-201 6
00017587) with different levels of standard stock solution at the beginning 
of the study. The analyzed final results were used to compare to their 
theoretical results for the percentage recovery result. This test was used to 
detennine if the method can accurately detennine the analyte results 
without significant matrix interference. 
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Spiked stock(uL) Recovcry 0/o Acceptance criteria PASS/FAIL 
60 (low level) 98.5 80-115% PASS 
120 (mid level) 102 80-115% PASS 
180 (h igh level) i02 80-1J 5% PASS 

F. Repea tability (Precision): 
Five ErgoActive testing samples were analyzed for purity. L
Ergothioneine stock standard was prepared at l mg/mL (70 uL, 55 uL. 40 
uL, 35 uL, and I 0 uL stock solution were used to prepare 5 levels of 
working calibration standard solution). The range ofL-ergothioneine 
quantitation was approximate ly between 5 ug/mL and 35 ug/mL The 
testing purity samples were prepared at approximately 0.32 mg/ml with 
5% as their expected purity level. Because the samples were low purity 
finished product, % RSD for precision measurements shall be less than 5 
according to Eurofins' in-house criteria. 

Only one L-ergothioneine signal was found in conesponding 
chromatograms. 

samp e resu ts are as ti0 !!ows: 
~~f~;.,~!!f;~~\~~.~;'~•>;;':.»• ·n:~~~~·.~vl740-2016-17587 Run I Run 2 

Result Result 
1 

Compound 
(%w/w) (%w/w) 

L-Ergothioneine 6.54 6.61 

"~;~tt·~~,~?;il,!'.:}i~i 1'f{¥~:~~~:;_> ',;;.• .,,~,..~;~ 
740-201 6-17591 Run I Run 2 

hCompound 
Result Result 

(%w/w) (%w/w) 

L-Ergothioncine 5.57 5.84 

"~·~w.;~dI~ · · ;~'!~J~~:r,Jt~~-(!.;t:t .. ;"Q~ .. ·-~ ~ :"'-'il'U 

740-2016-17595 Run I Run2 

Compound Result Result 
(%w/w) (%w/w) 

L-Ergothioneine 6.08 6.02 

d1Jli~:Yrt%f~f.'~~·--~  .... ~ • ;i:.? • ~.,;.l ...( ..::~~~~i-:s 
740-2016-17599 Run I Run 2 

Compound Result Result 
(%w/w) (%w/w) 

L-Ergothioneine 6.42 6.46 

': ;"~~-:?~:t. .. .. 
""'~t~fr~U-Sli .. 

i(,•·..,.i..i • • • •;,..f'~ ·'. 
740-2016-1 7603 Run l Run 2 

Compound Result Result 
(%w/w) (%w/w) 

t-

L-ErgoU1ioneine 6.06 6.50 

"'·~k~~: ~tfiQ1~~~fhf-!.~ lffl51~~~~:""'";.";"~~ 
Run 3 
Result Average Relative Standard 

(%w/w) (o/ow/w) Deviation% 

6.1 4 6.43 3.96 (PASS) 

~- -· i§'.~~-it~~}_t ?;ti";t~.·"'~tii;:d~~t.::."':'1:!?;
" 

:'!:..;~ ff !;.. k,~... " 
Run 3 

Result Average Relative Standru·d 
(%w/w) (%w/w) Deviation % 

5.75 5.72 2.38 (PASS) 

' ·~ "'~;.;,;~:~l;li[!1~~ ~~~i~~~-~!.~ .!I • •r • ~ ",.;it , fc.. 

Run 3 
Result Average Relative Standard 

(%w/w) (%w/w) Deviation%-
5.98 6.03 0.82 (PASS} 

.;;";~·-~-,~~~ - ~r.:mir ~;1Hf~~m.:irt: ;~~~~. ~;".fr. "'i:ift· ·~-1~- • . • ~ " t'j : ' • -f''!,'61 ... ~.. • i.: . -""~ 

Run 3 
Result Average Relative Standard 

(%w/w) (%w/w) Deviation % -
6.93 6.60 4.33 (PASS) 

··~A1J·~:r1.i:u•;!:· ·;i;~H!m~ • · ·~ 
;, ... :~~"'f:."i1ti,h"'j.·~!...~ · ~.(:..~.~~i.~ ;:}~ ~·-·~~< •... :;.~n~' ·•• t-~?i&~..._ 

Run 3 -
Result Average 

(%w/w) (%w/w) 

S.81 6.12 

Relative Standard 
Deviation% 

5.66 (FAIL!!) 
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G. Moisture Correction: 
A moisture correction was not conducted because samples are not k11own 
to be hygroscopic. However, this test can be done upon request. 

7. Conclusions: 

The results generated meet and exceed the acceptance c~iteria as established in the 
method verification proposal witl• sample 740..2016-17603 as the ~xception {%RSD > 
5%). All analyses were performed on an Agilent 1260 series HPLC-FLD (HPLC with 
fluorescence detector) and Agilent ChemStation software. The prima ry objective of the 
study has been to show that the method as designed can accurately determine the 
concentration of L-ergothioneine in "ErgoActive 5%" products . The results showed that 
the method is precise and accurate. 

Quantification of L-ergothioneine was accomplished using Sigma L-ergotliioneine 
reference material (standard) as described in Sotgia et al. PLOS ONE method with 
modifications. 

The optimal operational parameters of the fluorescence detector were investigated for 5
!AF derivatized L-ergothioneine and a GAIN of 5 was found to be able to provide an 
optimal signal-to-noise ratio. The derivatization reagent (5-IAF) was found to be unstable 
and therefore needs to be freshly prepared. 

Limit ofdetection and limit ofquantitation were beyond the scope ofthis project. 
However determination of the impurities can be performed at the low levels that are 
found in these samples. The ICH signal/noise method (lCH Validation of Analytical 
Procedures: Methodology, section 6.2) for dete1mining limit ofdetection and limit of 
quantitation was utilized. Limit of detection ru1d limit ofquantitation for these 
compounds are roughly estimated at 0.28% and 0.95% respectively. In the future 
additional work can be performed to statistically determine these limits upon request. 

Five lots of "Ergo Active 5%"' were lested by this method. The results have shown 
accurate ru1d precise determination ofL-ergothioneine without significant matrix 
interference. Sampit 740-2016-17603 failed 1<:urofins repeatability criteri~ (%RSU > 
S'Vo) 
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REFERENCE MATERIAL CERTIFICATE of 


ANALYSIS 


L-( +)-Ergothioneine 
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SIGMA-ALDRICH 

Product Name: L-(+)-ERGOTHIONEINE 

Product Number: 
 E7521 

Batch Number: 
 BCBK8742V 
B rand: 
 Sigma 

CAS Number; 
 497-30-3 

Formula: 
 C9H15N30 2S
Formula Weight: 
 229.30 

Storage Temperature: 
 -20C 
Quality Release Date; 
 26 OCT 2016 

TEST 
 SPECIFICATION RESULT 


APPEARANCE (COLOR} 
 COLORLESS OR WHITE WHITE 


APPEARANCE (FORM} 
 POWDER POWDER 


PURITY (TLC AREA%) 
 ~ 98.0 % 98.8 % 


SOLUBILITY (COLOR) 
 COLORLESS COLORLESS 


SOLUBILITY (TURBIDITY) 
 CLEAR CLEAR 


SOLUBILITY (METHOD) 
 50MG IN 1ML WATER 50MG IN 1ML WATER 


WATER 
 REPORT RESULT 0.79 % 

CARBON CONTENT 
 45.0 % - 48.3 'lo 46.39 % 


NITROGEN CONTENT 
 17.3 % - 18.8 % 17.55% 


(b)(6) 

Dr. Claudia Geitner / 

Manager Quality Control 

Buchs, Swittenand 

3050 Spruoe Street. Soiot lO<llo MO 6J103 USA 
Emall USA techsefV@si1! com 01.:tside USA eurledlSCfV@Stal com 

S191na-Aldnch wa1TAnli that al lhe time of the qual•f'/ r oleasa or subsoqucnt rotost date this product con!otmed to the infurmation ton1a1ned in this pulJHGal.on lhe cLS"renl 

tpcc:ificatlon lhtet may be avaiable al S1gma..AJdrk:h.oom. FOi' further 1nquitics. please contact Technical Ssrvtoo. Purchaser musl determ:ne tho su11abll1ty of lhe product 

for Its particular use. See reverse side of invo~ or packing slip for additional lcm\S and conditions or safe 

Sigma·Aldrich Certificate of Analysis · Product E7521 Lot BCBK8742V Pag<? 1of 1 
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REPEATABILITY 

SAMPLE CHROMATOGRAMS 

%WEIGHT RESULTS 

GRAS ASSOCIATES, LLC Page 109 of 213 
000110 




GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ERT_ 021007 2017 - 02-10 12-07-52\017-P.1-A7 -17591-A . D 

Sample Name: 17591-A 


Acq . Operator Brandi Glover Seq. Line 17 

Acq. Instrument HPLC-30 Location Pl-/17 

Injection Date 2/10/2017 5:28:13 PM Inj 1 


Inj Volume 2.000 µl 
Acq. Method d: \Chem3 2 \2\Data\ERT__021007 2017-02 -10 12 -07-52\ERT. M 

Last changed 2/10/2017 12:07 : 54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 2017-02 - 10 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2:11 : 45 PM by Hong You 
Method Info L- ergothioneine 

ECM Server http:/ /us05apvp001/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma \I,C\HPLC-3 0 \Data \ERT_ 021007 2 017-02-10 12 -0?-52. SC. SS I zip 
ECM Version 7 (modified after loading) 
-----FLD1A.Ex,;49~Em~8 (ERT,_021-007 2017-o2-:10·1 2-iJ7-52\017-Pi·A7-17591-A D) 

, w~ ~ i 

! l ~ tP 

1 1! ~ ~ ~0-

!i 
~ 11 

~/ I~ .... ! • 25 .. 0 
~ 1; 
r.ii ,,·I 

II' 
I· 'II 

II 1:ii j!I 
iI "" "' !I: ! I "' iM 

' I
" ! I 'iI • I I, 'I 

!• 
: 
I I i lI 

',. 
<!) j I 

"'I U') 
a ... "' · ~ \ ~ 
"'. -iI 

I 
0 ~~- ___ .:, I. -- _.,"' ... - ;~- ...t. ·--;·· 

------- ,-·-.--- r ···- ·-·-.----.·--·-·-r· I 

12 .. __ jj_ __ _L.- ... --- Q ___ . - --.. ----~-------- _ _o4_____~6<-------~8___ 

ESTD Percent Report 

l

Sorted By Signal 

Calib. Data Modified 2/14/2017 1:47:14 PM 

Multiplier 1. 0000 

Dilution 25.0000 

Sample /l_mount: 8. OG300 [mg/ml) 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em=518 

RetTirr:e Type Area Amt/Area Amount Grp Name 

[min] [LU~ s] % 


-------l--- ---l-------- --!-- ---- ---- 1-- --------1--1------------- ---- 
4 . 907 vv 243.121353 7.38716e-5 5.568573 Ergothioneine 

Totals : 5 . 568573 

DA-15B 2/14 /2017 2: 1 1:52 PM Hong You Page 1 of 2 
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Data File d:\Chem32\G\Data\ERT_ 021007 2017 - 02-10 l2-07 - 52\0l7-Pl-A7 - l759l - A.D 
Sample Name: 17591 ·-A 

*** End of Report *** 

DA- lSB 2/14/2017 2 : 11 : 52 PM Hong You Page 2 of 2 
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Data File d:\Chern32\6\Data\ERT_ 02::.007 2017-02-10 12-07 - 52\018-Pl-AB-17591-B.D 
Sample Name: 17591 - B 

Acq. Operator Brandi Glover Seq. Line 18 
Acq. Instrument: HPLC - 30 Location Pl - AB 
Injection Date 2/10/2017 5 : 45 :53 PM Inj 1 

Inj Volume 2.000 µl 
Acq. Met h od d:\Chem32\2\Data\ ERT 021007 2017-02-10 12-07 -52 \ERT.M 
La.st changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\ 6\Data\ ERT_ 021007 2017-02-10 12 - 07-52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2:11:45 PM by Hong You 
Method Info L-ergothioHeine 

ECM Server http: //usOSapvpOOl/ecmwg 
ECM Operator Hong YCJU 

ECM Pat:h \Petaluma \I.C\HPl,C-30\Data \ ERT_ 021007 2017··02 - 10 J.2-07 -52. SC . SSI zip 
ECM Version 7 (modified after loading) 

r'i 01 Ex=494,Em=s1s.(i::"R'Co7fooi 20·1ro2-1ifi·2:0-?-s2101s-P1-A6-17591-s oi 

ESTO Percent ReporL 

sorted By Signal 
Ca.lib . Data Modified 2/14/2017 1:47:14 PM 
Multiplier 1.0000 
Dilution 25. 0000 
sample Amount: 8 .14100 [mg / ml) 
Do not use Multiplier & Dilution Fact or with ISTDs 

Signal 1: FLDl A, Ex=494, Em =5 18 

Ret.Time Type Ar ea Amt/Area Amount Grp Name 
[min] [LU*s) % 

-- -----l ------!------ ----! ----------1 ------- --- 1--1----------- ------
4.907 w 256 . 671967 7.40344e-5 5.8354 50 Ergot:hioneine 

Tot als : 5.835450 

DA-15B 2 / 14/2 017 2:11:56 PM Hong Yo u Page 1 of 2 
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Data F i le d:\Chem32\6\Data\ER'l'_021007 2017-02-10 12 - 07 -5 2\018 - Pl -AB-1759 1 -B.D 
Sample Name: 17591 - B 

*"* End of Report ••• 

DA- 15B 2/l4/2017 2:11:5 6 PM Hong You Page 2 of 2 

GRAS ASSOCIATES, LLC Page 113 of 213 
000114 



"' ·o;c 

c: 
0 

J:_ 

~ w 
I 

I· 
.J: 

11 
"' 
~ 

I 
I 

! 
'1 

11 
!. 

15 -1 ii 
<O I • I I 

; I 

"' .., 

10 1 • 11 


"' I 
i I 

: I 
·1 1, 

I I 
5 I 

i 
,.._ I C10 

L'l 
 I ::::;.... ' '" 

' ' "(1,. ... ':. <O co "' ,., ... ---1.--- ---·-o L -· - "' .. 
I 
I - --- .----~-~----·-·-

- _o.._______._....1_ . ··-- 4 6 8 10 14 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chern32\6\Data\ERT_ 0210C7 2017 - 02 - 10 12-07-52\019-Pl-A9-17591-C.D 

Sample Name: 17591-C 


Acq. Operatoi· Brandi Glover Seq. Line 19 

Acq. Instrument HPLC-30 Location Pl-1'.9 

InjecLion Date 2/10/2017 6:03:32 PM Inj 1 


Inj Volume 2.000 µl 
Acq. Method d:\Chem32\2\Data\ERT_ 021007 2017-02-10 12-07-52\ERT.M 
Last. changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 2017-02-10 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14/201'7 2:11:45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http://us053pvp001/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluraa\LC\HPLC-30\Data\ERT_02l.007 2017-02 -10 12 -07-52 .SC.SSizip 
ECM Version 7 (modified after loading) 

FLrifA. ex;4S4.E:r11=S-i8 (E~T_021007 2017-02-161·2:·oi-52\019-Pl:A9:~75·-9-1.-c-.D-)---·---· 



ES'l'D Percent Report 

Sorted By Signal 

C<1lib . Oat.a Modifi.ed 2/14/2017 1:47:14 PM 

Mult ipl ier 1.0000 

Dilution 25 .0000 

Sample Amount: 8. 10800 [mg/ml] 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=194, Em=5 18 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] 'I; 


-------1---- --1---------- 1----------1 ------- --- 1-- 1--- --- ---- -------
4.909 vv 252.. 1 98914 7.39826e - 5 5.753062 Ergothioneine 

ToLals : 5.753062 

DA-15B 2/14/2017 2:12 :01 PM Hong You Page 1 of 2 
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Data File d : \Chem3 2\6\Dat a \ERT___021007 201 7-02 - 10 12-07-52\019- Pl - A9- l 7591-C . D 
Sample Name: 17591-C 

* " * End of Report *** 
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ESTD Percent Report 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Ch e m3 2\6 \Data \ ERT_ 021007 /.017 -· 02 - 10 12 -07-52\02 0- Pl-Bl- 17595-A . D 

Sample Name: 17595-A 


..!\cg . Opera tor Brandi Glover Seq. Line 20 

Ac q. Instrument HPLC- 30 r,ocat ion Pl - Bl 

I njection Date 2/ 10/2017 6:2 1: 11 PM I nj 1 


In1 Vo lume 2.000 µl 
Acq. Method d:\Chem32\2\Dat a\ERT_021007 2017-02-10 12-07-52\ER'I'.M 
L01st changed 2/ 10/2017 12:07:54 PM by Brandi Glover 
An°alysis Method d:\Chem32\6\Data\ERT_ 021007 2017-02-10 12-07-52\ERT . M (Sequence Method) 
Las t changed 2/14/2017 2:11 : 45 PM by Hong You 
Me thod Info L-ergothion eine 

ECM Server http://usOSapvpOOl/ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\LC\HPLC-30\Da.ta \ER'I'_021007 20 17-02-10 12- 07-52. SC. SSI zip 
ECM Version 7 (modified after loading) 

- f'Co1 Ex=494 Em=s1a (ERT_o21o6726·1,.-:-·02:1012:01-521020-P1-aT-i75ss-=-A.D)___ - -------------- 



Sorted By Signa l 

Calib. Data Modified 2/14 /2017 1:47 :1' PM 

Multipljer 1 . 0000 

Dilution 2 5 .0000 

Sample Amount: 8 . 02700 [mg/ml] 

Do not use Multipl ier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=4 94, Em=51 8 

RetTime Type Area Amt/Area Amount Grp Name 

[min) [LU* s) '!; 


-------1------1----------1---------- 1- -- ----- --1--1---- --- -- -------- 
4 . 911 vv 263 . 305298 7 .41080e- 5 6.0773Jl Ergoth i onei ne 

Totals : 6 . 07 73Jl 

DA-15B 2/14/201 7 2:12:06 PM Hong You Page 1 of 2 

GRAS ASSOCIATES, LLC Page 116 of 213 
000117 

http:LC\HPLC-30\Da.ta
http://usOSapvpOOl/ecmwg


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32 \ 6\Data\ERT__021007 2017 - 02 - 10 12-07 - 52\020 - Pl - Bl-17595 - A.D 
Sample Name: 17595-A 

**~ End of Report ** * 
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ECM Se rve r http: / / us05apvpOOJ./ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma\LC\HPLC- 30\Dat a\ERT_021007 2017 -02 -lO 12-07-52.SC . SSizip 
ECM Vers i on 7 (modified after loading )I FL01 A. Ex=494.-Er.,;,-51erE-:q'(::02Tuo7-201?-02-:::i1H2-07-s2io21-:-f3·f:a2-1?s9s-s.oi ----- ·· --- ------··- --·- - 

' LU J ~ 
! ! 'g

0 

; ~ '" 30 ~ e> 
L:Ji .: 

~ , en 
0 

25 -i ~ 

I! 
i

20 -; 
i " •'

! ~ 

' ' 15 - 1 
i 

"' 
,.._ 

' ; 

I'
"' ' I M 

10 • 

1: 
I• ; 

I 
5- ' j ~ 

I "" "' ' I ,.._ ,ro _ 
C'> !i

"": 
' ! I <J ..,"' {\ ~ " ..,: U) "" 
' .'\ 

.. - ·- - _,; \~ - ' - ' -. '° 
. (-· -· ----.--:--,-------,.--·--r-~---r----~---,-· I 

0 _ ---·-- ?_____________~______6____________ ..§_____ . 10 12 _______li_ ____--'!!in 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017 -02 - 1 0 1 2 -07 - 52\021-Pl-B2-17595-B.D 
Sample Name: 17595- B 

Acq. Operator Brandi Glover Seq . Line 21 
Acq. Instrument: HPLC - 30 Location Pl-B2 
Injection Date 2/10/2017 6:38 : 50 PM Inj 1 

I nj Volwne 2. 000 µl 
Acq . Me t hod d: \Che m32 \2\Data \ ER'I'_ 021 007 2 0 1 7-0 2 - 10 12 - 07 - 52\ERT.M 
Last c hanged 2/10/2017 12:07 : 54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT___o21007 2017-02-10 12 - 07 - 52\ERT.M (Sequence Method) 
Last changed 2/14 /2017 2 :11:45 PM by Hong Yo u 
Method Info L-ergoth:i.oneine 

ESTD Percent Report 

Sorted By Signal 

Calib. Data Modified 2/14/2017 1 : 47:14 PM 


Multiplier 1.0000 

Dilut ion 25 .0000 

Sample Amount: e. 06800 [mg/ml] 

Do not use Multiplier & Dilution Facto r with ISTDs 


Signal 1: FLDl A, Ex=494, Em=518 

RetTirne Type Area Alut/Area Amo unt Grp Name 

[min] [LU*s) t 


------ -1 -- ----1----------1 --------- -1---- ----- -1 -- 1------- --- -------
4.908 vv 262 . 342468 7.40976e -5 6 . 023468 Ergothioneine 

Totals : 6.023168 

DA-lSB 2/14/2017 2:12 : 12 PM Hong You Page 1 o f 2 

GRAS AS SOCIATES, LLC Page 118 of213 
0001 19 

http:Ex=494.-Er.,;,-51erE-:q'(::02Tuo7-201?-02-:::i1H2-07-s2io21-:-f3�f:a2-1?s9s-s.oi


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017-02-10 l2·07 - 52\02l·Pl -B2- 17595-B . D 
Sample Name: 17595-B 

••• End of Report •• • 
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ESTD Percent Report 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ERT_021007 2017-02-10 12-07-52\023-Pl-B3- 17595-C.D 
Sample Name : 17595-C 

Acq. Operator Brandi Glover Seq. Line 23 
l'.cq. Instnunenl HPLC-3 0 Location Pl B3 
Injection Date 2/10/2017 7:14:15 ?M Inj 1 

lnj Volume 2.000 µl 
Acq. Method d: \Chem3 2 \2\Data\ERT_ o:21001 2 01 7 -02-10 12-07-52\ERT .M 

Last changed 2/10/2017 12 : 07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_021007 2017-02- 1 0 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2: 11: 45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http://us05apvp001/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data\ERT_021007 2017-02-10 12-07-52.SC.SSizip 
ECM Version 7 (modified after loading) 

fLO l A:°E);49.i- Em=SlS-(ERT_621007 2017:02-10 l2-07-52iJ23:-P1·63-17595~Ci))____ 

Sorted By Signal 
calib. Data Modified 2/14/2017 1:47 : 14 PM 
Multiplier 1.0000 
Dilution 25.0000 
Sample .l\rnount: 8. 08500 [mg/ml] 
Do not use Multiplier & Dilution Factor with IS'I'Ds 

Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt / Area Amount Grp Name 
[min] [LU* s] % 

--- ----!----- -1---- ------1----------1----------1--1- -- ----- --------
4 . 914 vv 260 . 962769 7 . 40824e-5 5.977972 Ergothi oneine 

Totals : 5.977972 

OA-lSB 2/14/2017 2:12:25 PM Hong You Page 1 of 2 

GRAS ASSOCIATES, LLC Page 120 of 213 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem32\6 \ Data\ ERT _02 1007 2017-02- 10 12-07·52\023-Pl-B3-17595-C.D 
Sample Name : 17595-C 

*** End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017 - 02-10 l2-07-52\024-Pl-B4-17603-A.D 

Sample Na me: 17603-A 


Acq. Operator Brandi Glover Seq. l,ine 24 

Acq. Instrument HPLC-30 Location Pl-B4 

Injection Dale 2/10/2017 7:31:55 PM Inj l 


Inj Vol ume 2.000 µl 
Acq. Method d:\Chem32\2\Daca\ER~_021007 2017-02-10 1 2 - 07-52\ERT.M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32 \ 6\Data\ER1'_0210Cl7 2017-02-10 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2:11:45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http:/ius05-'\pv p001 / ecmwg 
ECM Operator Hong You 
ECM Path \Petahuna\LC\HPLC-30\Data\ERT_ 021007 201 7-02 -10 12 - 07- 52. SC. SSI zip 
F.CM Version 7 (modified after loading)
I FL01 A. Er-<:94, Em:;Slll"(ER(.c21bo12D-'7·02·1012-07-52\02i-P1-s4'.'17G03-.A. DJ 




ESTD Percent Report 

Sorted By Signal 

Calib. Data Modified 2/14 /2017 1:47:14 PM 

Mult i plier 1.0000 

Dilution 25.0000 

Sample Amount: a. 10400 [mg/ml] 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em=519 

RetTime Type Area Jl.Jnt/Area Amount Grp Name 

[min) [LU* si % 


--- ----1------1----- ---- -1- ---------1----------1--1---- -- -----------
4.917 w 264.829705 7.41244e-5 b.055734 Ergothioneine 

Totals : 	 6.055734 

DA-15B 2/14/2017 2:12:29 PM Hong You 	 Page 1 of 2 

GRAS ASSOCIATES, LLC Page122of213 
000123 

http:/ius05-'\pvp001


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017-02-10 12 - 07-52\024-Pl-B4-17603-A.D 
Sample Name: 17603-A 

••• End of Report ••• 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data \ ERT _021007 2017-02-10 12 - 07 - 52\025 - Pl-85 - 17603-B.D 

Sample Name: 17603 ..B 


Acq. Ope r ator Brandi Glover Seq. Line 25 

Acq. Instn.:ment Hl'LC-30 Location P1 - l35 

I njection Date 2 / 10/201 7 7 :~ 9 : 3 5 PM Inj 1 


Inj Volwne 2. 000 µl 
1>.cq. Method d: \Chem3 2 \ 2 \Da t a \ERT...021007 201 7 - 02-10 ] 2 -07 -52 \ER'r. M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d: \ Chem32 \ 6 \ Data\F:RT_021007 2017 - 02 - 10 12 - 07 - 52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2 :11:15 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http : //us0 5apvp001 / ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\LC\HPLC-3 O\Data\ERT__021007 2017 - 02-10 12-07 - 52. SC . SSizip 
ECM Version 7 (modified after loading) 
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ESTD Percent Report 

f'l.rffii. Ex; <i 94Err.=s1B(ERfJ5i fooi2ci-1?-02.1 12-07-s2102s-Pi-ss-1

Sorted By Signal 

Calib. Data Modified 2/14/2017 1:47:14 PM 


Multiplier 1.0000 

Dilution 25.0000 

Sample .'\mount: 8 .16000 (mg /ml] 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Jl._rea Amount Grp Name 

[min] [LU*s] % 


---- --- -1--- -- -1 -- ------- -1 ------ ---- 1-- --- ---- -1 --1- -------- --- --- -- 
4 . 915 vv 285.322083 7 . 41278e-5 6 .497 3 50 Ergothioneine 

Totals : 6.497350 

DA-15B 2/14/2017 2 : 12 : 33 PM Hong You Page l of 2 

GRAS ASSOCIATES, LLC Page 124 of 213 
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http://us05apvp001/ecmwg


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017-02-10 12-07- 52\025 - Pl-BS - ].76 03 -B .D 
Sample Name : 17603-B 

*~• End of Report *** 

DA-15B 2/14 /2017 2:12 : 33 PM Hong You Page 2 o f 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem3 2\6\Data\ERT 021007 2017-02-10 12-01-52\026 ·· Pl-B6-17603-C.D 
Samp le Name : 17603-C 

l\cq . Operator Brandi (;lover Seq. I.:ine 26 
Acq . Inst:rument l!PLC 30 LocaLion Pl - BC 
Inj ection Date 2/10/2017 8:07 : 15 PM I nj 1 

Ini Volume 2.000 µl 
Acq. MeLhou d : \Chen:3 2\2\Data \ERT_ 021 007 2017-02- l 0 12 - 07 -52\ERT .M 

Last changed 2/10/2017 12 :07 : 54 Pt'! by Brandi GJover 
Analysis Method d : \Chem32\6\Data\ERT_02 1007 2017-02-10 12-07-52\ERT.M (Sequence Method) 
L.:;st changed 2/14/2017 2:11:45 PM by Hong You 
Method Info L-ergothionein e 

ECM Server http : //usOSapvpOOJ./ecmwg 
ECM Operator Hong You 
ECM Pat h \Petallima\LC\!IPLC-30\Gata\ERT_02 J 007 2017 -02-10 12-07-52. SC. SSI~ip 

ECM Version 7 (modifJ.ed aft.er loading) 

ESTD Percent Report 

Sorted By Signal 
Calib. Data !liodified 2/14 /2017 1: ~7 :14 PM 
Multiplier 1 . 0000 
Dilut ion 25 . 0000 
Sample Amount: S. 103 00 [mg/ml J 
Do not use Multiplier & Dilution Factor. with IS'l'Ds 

Signal l: FLDl A, Ex=494, Em=51B 

RetTime Type Area Amt/Area JI.moun t Grp Name 
[ltliTo) [ LU*s) % 

-------l----- ··!----------1----------!---- ------:- ·!--·- ------------- 
4.9!.3 vv 254.594559 7 . 10106e-5 ~ 8134~2 Ergothioneine 

TotaJs : 5.813 4 92 

DA-lSB 2/14/2017 2 : 12:37 PM Hong You !'age J of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017 - 02 - 1 0 12-07-52\026-Pl-B6-17603 - C.D 
Sample Name: 17603 - C 

*** End of Report ••• 
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Percent Report 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \ Chem32\6\Data\ERT_020807 2017-02-08 16-52-34\017-Pl-A?-17587-A.D 
Sample Name: 17587-A 

Acq. Operator Brandi Glover Seq. 1.ine 17 
Acq. Instrument HPLC-30 Location Pl -A? 
Injection Dat e 2/8/2017 10:12:49 PM In j l 

Inj Volume 2.000 µl 
Acq . Method d:\Chem32\2\Data\ERT_020807 20 17-02- 08 16 - 52-34\ERT .M 
Last ch&nged 2/8/2017 4: 52:36 PM by Brandi Glover 
Analys is Method d : \Chem3 2\6\Data\ERT_ 020807 2017 -02-08 16··52- 34 \ERT.M (Sequence Method) 
Last changed 2/14/2017 1:10:20 PM b y Hong You 
Method I n fo L-ergo thionein e 

Sorted By 
Calib. Data Modified 
Multiplier 
Dilution 
Sample Amount: 
Do not use Multiplier 

Signal 
2/14/2017 1:10: 18 PM 
1.0000 

25.0000 
8 .12100 [mg/ ml! 

& Dilution Factor with I STDs 

Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 
[min) (LU*s) % 

-------1-- --- -1-------- --1----------1----------1--1---------- ------ -
4.858 vv 272 .854095 7.78833e- s 6.5~ 1923 Ergothioneine 

Totals : 6 . 541925 

DA- 1 5B 2/14 /2017 1: 37: 41 PM Hong You Page l o f 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT__020807 2017-02 - 08 16-52-34\017-Pl-A7-17587-1LD 

Sample Name : 17587-A 

.,,.,, End o f Report ••·• 
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ESTD Percent Report 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6 \Data\ERT_0208 07 2017-02-08 16-52-34\018-Pl-AS-17587-B.D 
Sample Name: 17587-B 

Acq. Operator Brandi Glover Seq. Line 18 
Acq. Instrument HPLC- 30 Location Pl - AS 
Injection Date 2/8/2017 10:30: 2 9 PM Inj 1 

Inj Volume 2.00 0 µl 
Acq . Method d:\Chem32\2\Data\ERT 020907 2017-02-08 16-~2 - 34\ERT.M 

Last changed 2/8/2017 4:52 :3 6 PM by Brand i Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 020807 2017-02-08 16-52-34\ERT.M (Sequence Method) 
Last changed 2/14./2017 1:10:20 PM by Hong You 
Method Info 1, - ergothioneine 

ECM Server http://usOSapvpOOl/ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\LC\HPLC-30\Data\F.R1'_020807 2017-02-08 16-52-34.SC.SSizip 
ECM Version 9 



Sorted By Signal 
Calib. Data Modified 2/14/2017 1:10:18 PM 

Multiplier 1.0000 

Dilution 25 . 0000 

Sample .r.mount: 8.09700 [mg/ml] 

Do not use Multipl i er & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] % 


-------1------1------- --- 1--------- -1--- -------1-- 1-------------- ---
4.857 vv 274 . 7 13379 7 .79643e-5 6.612896 Ergothioneine 

Totals : 6.612896 

DA-15B 2/14/2017 J. : 37:45 PM Hong You Page 1 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ERT___020807 2017 - 02 - 08 16-52 - 34\018-Pl -A8 -17587-B.D 
Sample Name : 17587 - B 

••• End o f Report ** * 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 020807 2017-02-08 16-52-34\019-Pl-A9-17587- C.D 
Sample Name: 17587- C 

Acq. Operator Brandi Glover Seq. Line 19 

Acq. Inst:rument HPLC-30 Location Pl-A9 

Jnjection Date 2/8/2017 10:48:07 PM Inj l 


Inj Volume 2.000 µl 
A.cq. Method d : \Chem32\2\Data\ERT_ 020807 2017-02-08 16 - 52 - 31 \ERT.M 
Last changed 2/8/2017 4: 52 : 36 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT 020807 2017-02-08 16-52-34\ERT.M (Sequence Method) 
Last changed 2/14/2017 1:10:20 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http://us05apvp001/ecmwg 

ECM Operator Hong You 

ECM Path \ Petaluma\ LC \HPLC-30\Data\ERT_020807 2017-02-08 16-52- 3 4.SC.SSizip 

ECM Version 9 




ESTD Percent Report 
=~sx:======== ====== =====~=~=~=~==~ ~~=s==~====================:=====~= 

Sorted By Signal 

Calib. Data Modified 2/ 14 /2017 1:10:18 PM 

Multiplier 1.0000 

Dilution 25.0000 

Sample Amount:: 8.03300 [mg/ml ] 

Do not use Multiplier & Dilution FacLor with ISTDs 


Signal 1: FLDl A, Ex=494, Em~518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU* s] \ 


-------1----- -1--------- -1--- ------- 1- --- --- ---1--1-----------------
4.861 vv 255 . 954819 7.70932e-5 f. 14104 0 Ergothioneine 

Totals : 	 6.141040 

DA-15B 2/14/2017 1:37:53 PM Hong You Page 1 of 2 

GRAS ASSOCIATES, LLC Page 132 of 213 
000133 

http://us05apvp001/ecmwg


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_02080'7 2017-02 - 08 16 -5 2 - 34\019 - Pl-A9-17587-C.D 
Sample Name: 17587-C 

*** End of Report *** 

DA - 15B 2/14/2017 1:37:53 PM Hong You Page 2 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 020807 2017-02-08 16 - 52 - 34\024 - Pl - B4 - 17599 - A.D 

Sample Name: 17599-A 


Acq. Operator Brandi Glover Seq. Line 24 

Acq . Instrument HPLC-30 Locat i on Pl -B4 

Injection Date 2/9/2017 J.2:16:27 AM Inj 1 


Inj Volume 2.000 pl 
Jl.cq. Method d: \Chem32\2\Data \ERT_.0208 07 201 7 - 02-0B 16-52 -3'1 \ERT. M 
Last changed 2/B/2017 4:52:36 PM by Brandi Glover 
Analysis Method d:\Chern32 \6\Data\ERT_ 020807 2017 - 02 - 08 16 - 52-34\ERT.M (Sequence Method) 
Last changed 2/14/2017 1:39:01 PM by Hong You 
Method Info L-ergothioneine 

ECM Serve r http : //us05apvp001/ ec mwg 
ECM Operator Hong You 
ECM Path \ Petalurna\LC\HPLC-30\Data\ERT_ 020807 2017 - 02 - 08 16 - 52 - 34.SC . SSizip 
£CM Version 10
f-·- -- ·--·F-Lb,-.A., Ex;494, 16-52-341024-P1-B4-17599-A.D) 
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ESTD Percent Report 

Sorted By Signal 

cal ib . Data Modified 2/14/2017 1:39:00 PM 

Multiplier 1.0000 

Dilution 25.0000 

Sample Amount: 8 . 073 00 [mg/ml) 

Do not use Multipl ier & Dilution Factor with ISTDs 


Signal 1: FLDl A, EX=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU* s] % 


-- -----1------1---- ------1------··---1--- ------ -1- -1---- ----- -- -- ---- 
4.868 w 266.897430 7 . 76163e-5 6 .~15 ~8 2 Ergothioneine 

Totals : 6 .415082 

DA - 15B 2/ 14/2017 1:45:35 PM Hong You Page l of 2 

GRAS ASSOCIATES, LLC Page 134 of 213 
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http://us05apvp001/ecmwg


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 020B07 2017-02-08 16-52-34\024-Pl-i34-17599-A.D 
Sample Name: 17599-A 

*** End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\£RT_020807 2017-02-00 16 52 34\025·-Pl-BS-17599-B.D 

Sample Name: 17~99-B 

Acq. Operator Brandi Glovei: Seq. Line 25 
1'1cq. InsLrument· HPLC ··3 0 Location Pl B5 
Injcct.jon Date 2/9/2017 12: 34: 06 7111 I nj l 

I n j Volume 3.000 µ l 
Acq . Method d:\Chem32\2\Data\ERT 020807 2017-02 - 08 1 6 - 52-34\ERT.M 
Last changed 2/8/2017 4: 52 : 36 PM by Brandi. Glover 
Analysis Melhod d : \Chem32\6\Data\ERT_ 020807 2017-02-08 16-52 - 34\BRT.M (Sequence Method) 
La!.!L claauged 2/ ! 4/2017 1:39:01 PM Ly Hong You 
Method lnfo L-ergothion eine 

ECM Server l':ttp: //us05apvpOOJ /t:'CJ~wg 
ECM OperaLor Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data \ERT__ 02 0807 2017-02-08 16- 52-34. SC. SSizip 

ECM Version 10 
- --~L01 A f'",-;:;94 Em=518 (ERT_0?0?.07 7017-02-03 16-52-~~l!J25-P

0
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ESTO Pe1·cent Report 

Sorted By Sign al 
Ca.lib. Data Modified 2/14/20]7 1:39 : 00 PM 

Mult i plier 1.0000 
Di l ut i.on 25 . 0000 
Sample Amount : 8 .10600 [mg/ml] 
Do not use Multipl ier & DiluLion F<tcLor wi t h ISTDs 

Signal 1: FLDl A, Ex=494, Em=SlB 

RetTime Type Area Amt/Ar ea Amoun t Grp Name 
[min ] [LU*s] 

-------1 ------!------- -- -!---
4.867 vv 269 . 573700 7.77377P-5 F.~63!:8 Ergothioneine 

Totals : 6.463128 

DA-lSB 2/14/2017 1 : 45:39 PM Hong You 1 l)f 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_020807 2017-02-08 16-52-34\025-Pl-B5-17599-B.D 
Sample Name: 17599-B 

*** End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ER'l'_020807 2017··02-0S 16-52-34\026-Pl-B6-17599-C.D 

Sample Name: 17599-C 


Acq . Operator Brandi Glover Seq . Li11e 26 

Acq. Jnf.;t 1·ument. HPT,C-30 Location Pl - !36 


Injection Dau·, 2/9i2017 12:51:4 6 AM Inj l 

Inj Vol ume 2 . 000 µ l 

Acq . Method d: \Chern32 \2\Dat a \ ERT_ 020807 2017 -02-08 l 6- 52 - 3·1 \ERT . M 

Last changed 2/8/2017 4:52:36 PM by Brandi Glover 
J1.i1alysis Method d:\Chem32\6\Da t a\ERT_020807 2017-02-08 1 6-52-34\ERT.M (Sequence Method) 
Last changed 2/14/2017 1:39 : 01 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http://us05apvpOOJ/ecmwg 
ECM Operator Hong You 
ECM Path \Felaluma\LC\HPLC-30\Data\ERT_ 020807 2017-02-08 16-52-34 .SC .SSiz i p 
ECl-i Version 10 

ESTD Percent Report 

Sorted By Signal 

Cal ib. Data Modi f ied 2/1 4/2017 1: 39:00 PM 

Mu ltiplier 1.0000 

D.i.lutio11 25. 0 000 

Sample Amour.t: B. 10700 [mg/ml] 

Do not use Mu ltiplier & Dilut ion Factor wi th ISTDs 


Signal 1: PLDl A, Ex=49 4, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

lmin] [LU*s] \; 


I- -- - -1 --- ---- I - - ----- - !---- -- - ---i - -1-- - ----------- - --
4.868 \N 286.550903 7 . 8 4553e-5 6 . 932728 Ergothioneine 

Totals : 6 . 932'/28 

DA- 15B 2/14 /2017 1:45:44 l?M Hong You 1 of 2 

GRAS ASSOCIATES, LLC Page 138 of 213 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ERT__ 02G807 2017-02-08 16-52-34\026-Pl-B6 - 17599-C . D 
Sample Name: 17599-C 

••• End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

SYSTEM SUITABILITY 

CHROMATOGRAMS 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem32 \6\Data\ERT_ 021007 201 7 - 02 -10 12 - 07 - 52 \ 01 5 - Pl -A6-ERT Standard__70ul. D 
Sample Name: ERT Stan dard_70ul 

E x t e n d e d P e r f o r m a n c e R e p o r '-

Instrument: HPLC-30 

Module Type Firmware rev. Serial number 

------ -- ------- --- ---- ---- -- ---- ------ l- ----- l--- -------- ---- l----- --------- 
Binary Pump Gl312B A . 06. 55 ( 004] DEACB09243 
HiP Sampler 2 Gl367E A.06.54 [006) DEAC005514 
Colu:nn Comp . 3 Gl316A A . 06 . SO [ 005] DEACN34335 
DAD 4 G4212B B.06.77 ( 0004] DEAA309619 
FLD 5 Gl321B A.07.01 [001] DEABW0687B 

Software Revision: Rev. C . 01.0'7 SRl [110) Copyright 0 Agilent Technologies 

Analysis method: 

Path: d:\Chem32\6\Data\ERT_021007 2017-02-10 12-0'7-52\ 

Name: ERT.M 


Sample informat ion for Location: Pl - A6 

Sample Name: ERT Standard_ 70u Multiplier: 1. 00 
Injection#: 1 Dilution: 1. 00 
Injection volume: 2.000 µl 

Acquisition information: 

Operator: Brandi Glover 

Date/Time: 2/10/2017 4:52:54 PM 

Data file: 


Path: d: \Chem32\6\Data\ERT _021 007 2017 - 02··10 12 - 07 - 52\ 
Name : Ol5-Pl-A6-ERT S t andard 70ul.D 

Method file: 

Path: d:\Chem32\2\Data\ERT_021007 2017-02-10 12-07-52\ 

Name: ERT .M 


ECM Information: 

ECM Serve~: http: //usOSapvpOOl/ecmwg 

ECM Operator: Ho ng You 

ECM Path: \Petaluma\LC\HPLC - 30\Data\ERT_021007 2017 - 02 - 10 

12-07-52.SC.SSizip 

ECM Version: 7 (modified after loading) 


Flow: 1.200 ml/min 
Pressure at start: 170 bar Pressure at end: 182 bar 
Left Temp. at start: 2s.0°c Left Temp. at end: 25. 0 °c 
Rig ht Temp. at start: 2s.0°c Right Temp. at end: 25 . 0 °C 

DA-lSB 2/14/2017 2:11:21 PM Hong You Page 1 of 4 
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Signal description : FLDl 11, F:x=<J94, F.m=518 

..,
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Oata File d:\Chem32\6\0ata\ERT_ 02 1007 20 17-02-10 12-07-52\01S··Pl-A6- ERT Standard 70ul.O 
Samp le Name: ERT Standard 70ul 

Solvents : 	 P.MPl, Solvent 1\40 : 7:3 : 50 Potassium phosphate/ACN/MeOH/water 
PMPl, Sol\'ent ]\ 
PMPl, Solvent 040:20::.: 3 7 Potassium phosphat:e/J\CN/MeOH/water 
PMPl, Solvent B 

Cell Tag (DADJ. j 


Pr oduct Number: G4212-6000B 

Serial Number: 0£43815609 

Production Date: 02/05/2015 14:00:16 

Path Length : 10 mm 

Volume: 1 nl 

Max. Pressure: 60 bar 

Last Cell Test: 02/05/2015 15:30:20 


UV Lamp Tag (DAD!) 

Product Number: 5190 - 0917 

Serial Number: G36045 

Production Date: 03/03/2016 12:00:20 

;..ccum. UV On Time: 2162 h 

Number of Igrri tions: •100 

Last Intensity Test: 07/01/2016 09:34:40 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data File d:\Chem32\6\Data\ERT_021007 2017-02 - 10 12-07-52\015 -Pl-A6-ERT Standard_70ul.D 
Sample Name: ERT Standard__70ul 

Compound# 5: Ergothioneine 
Amount [mg/mll : o. 03423 

Peak descripti on [min] : 
Signal: FJ,Dl A, EX=494, Em=518 
RetTime: 4.90650 k': 
Height: 59 . 45682 Area: 45 4. 568 02 
Start: 4.67745 End: 5.16957 
Skew: 0.32480 Excess: 0.4 5849 

0.11711 Width at half height: 
5 sigma: 0.264 5 1 
tangent : 0 . 19870 
tailing : 0. 25728 

Symmetry (from i ntegrator): 0.88020 
USP Tailing: 
 ] . 13558 
Integration type: 
 w 
T ime i n crement [ms ecl : 
 432.00276 
Data points: 
 80 

Statistical moments (BB peak detection) : Eff iciency: Plates per . . 
MO: 448.042742 column meter 
Ml : 4.908887 Tangent method: 9743 
M2 : 0.002719 Halfheight method: 97 J.2 
M3: 0 . 00004 6 5 sigma method: &591 
M•l: 0 .000026 Statistical: 8862 

Relationship to preceeding peak: Select:ivi t y : ].10100 

Resolution Tangent method: 
 2. 2 5 68 3 5 s igma method: 1.87095 
Halfheight method (Classic): 
 2 . 24667 St:atisti cal method : 2.22423 
Halfheight method (EP/JP) : 
 2.25623 

Relationship ~o other peaks : 
RT ?.atio: 1.00000 
Peak to Valley Rati o (Front): 3 44 9 .255~ 

Peak to Valley Ratio (Tail): 

Additional calculati ons : 
USP Asymmetry at 10\ height: 1 . 1 083 -1 

Foley- Dorsey Asymmetr y at 10\ heighL: 0 . 82 1 91 

per column per meter 
Foley-Dorsey Plates: 10009 . 924 

DA-15B 2/14/ 2017 2:11:21 PM Hong You Page 3 o f 4 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Dat:a File d : \Chem32\6\Dat:a\ERT__021007 2017-02 - 10 12 - 07 - 52\015 - P l -A6-ERT St:anda.cd_ 70ul.D 
Sample Name: ERT S tandard_ 70ul 

# Ret.Time Amount Na me Page 
[min] [mg/ml] # 

-----·---··-------·----·---
1 4.907 0 . 03 ·12 Ergot:hioneine 3 

===::=~= = 

Total: 0.03 42 

*** End o f Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017-02 - 10 12 - 07-52\009-Pl - A4 - ERT Standard 40ul.D 

Sample Name: ERT Standard__4 Oul 


Acq. Operator Brandi Glover Seq . Line 9 

Acq. Instrument HPLC- 30 Lo cation Pl - A4 

Injection Date 2 / 10/2017 3:06:54 PM Inj 1 


Inj Volume 2.000 µl 
Acq. Method d:\Chem32\2\Data\ERT_ 021007 2017-02-10 12 - 07-52\ERT.M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_021007 2017 - 02-10 12-07 - 52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2 :11:45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http://usOSapvpOOl/ecm"'g 
ECM Operator Hong You 
ECM Path \Petaluma \ LC\HPLC-30\Data\ERT_ 021007 2017 - 02-10 12 - 07 - 52.SC. SSizip 
ECM Version 7 (modified after loading) 

1 A. Ex,;4s4. 1 _oii 2017-02-1o 





External Standard Report (Sample Amount is O!) 

Sorted By Signal 

Calib. Data Modified 2/14/2017 1:47 : 14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do not use Multipl i er & Dilution Factor with ISTDs 


Signal 1: FLDl A, EX=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] [mg/ml] 


-- --- --1--- -- -1---- - ---- - 1-- ---- ----1- -- - -- --- -1- - 1--- - --- --- ---- ---
4 . 904 vv 274.49606 7.4224le-52.03742e - 2 Ergothioneine 

Totals : 2.03742e-2 

DA-15B 2/14/2017 2:33:20 PM Hong You Page 1 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT __021007 2017-02-10 l2 -07-52\ 009-Pl-A4 -ERT Standard 40ul.D 
Sample Name: ERT Standard 40uJ 

*•• End o f Report •~• 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017-02-10 12-07-52\010-Pl-A4-ERT Standard 40ul.D 
Sample Name: ERT Standard_40ul 

Acq. Operator Brandi Glover Seq . Line 10 

Acq. Instrument HPLC-30 Location Pl-A4 

Injection Da t e 2/10/2017 3:24:34 PM Inj 1 


Inj Volume 2.000 µl 
Acq. Method d: \Chcm32\2\Data \ERT__ 021007 201 7 - 02-10 12-07-52\ ERT. M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d : \Chem32\6\Data\ERT_ 0?.1007 2017 - 02 - 10 12-07 -52\ ERT.M (Seq\ience Method) 
Last changed 2/14/2017 1:47:16 PM by Hong You 
Method Info r,-ergothioneine 

EC'M Server http: //usOSapvpOOl/ecmwg 
F.CM Operator Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data\ERT__021007 2017-02-10 12-07-52.SC .SSizip 
ECM Version 7
I ·· -=-- 

External Standard Report (Sample Amount is O!) 

Sorted By Signal 

Calib. Data Modified 2/14/2017 1:47:14 PM 

Multiplier 1 . 0000 

Dilution J . 0000 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FI,Dl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] [mg / ml] 


-------1------1----------1----------1------- --- 1--1-----------------
4.903 w 275.20953 7.42312e- 52.0429le - 2 Ergothioneine 

Totals : 2.0429le - 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017-02 - 10 12-07-52\010-Pl - A4 -ERT Standard_40ul . D 
Sample Name: ERT Standard_~Oul 

*"* End of Report <-•• 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data File d:\Ch em32 \6\Data\ERT _021 007 201 7-02 - 10 12-07-52\011-Pl-A4-ERT Standard 40ul.D 
Sample Name: ERT Standard_ 40ul 

Acq. Operator Brandi Glover Seq. Line 11 
Ac:q. Inslrument HPLC-30 Location Pl-A4 
Injection Date 2/10/2017 3:42:13 PM Inj 2 

Inj Volume 2.000 µl 
Acq. Me t hod d : \Chem32\2\Data\ERT_.021007 2017-02-10 12-07-52\ERT .M 
Las t changed 2/10/2017 12:07:5 4 PM by Brandi Glover 
Analys is Method d : \Che1n32\6\Data \ERT 021007 2017 - 02 - 10 12-07-52\ERT.M (Sequence Method) 
Last c hanged 2/14/2017 1: 47 :1 6 PM by Hong You 
Method Info L-ergothio neine 

ECM Server http://us05apvpOOJ/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data\ERT_.021007 2017-02 -10 12 - 07-52.SC.SSizip 
ECK Version 7 
------FLD(A.·E,=494 'i:.m=51'8(ERl~021007 -2011-0i-=10 ~2-07-52'()11 ·P1 -A4-ERT.Stanaafci_-=40,1ro)___ 

External Standard Report (Sampl e Amount is O!) 

Sorted By Signal 
Calib. Da ta Modified 2/14/2017 1:47:1 4 PM 

Multiplier 1.0000 
Dilution l. 0000 
Do not use Multipl i er & Dilution Factor wi th ISTDs 

Signal l: FLDl A, Ex=494, Em=518 

RetTime Type Area Amr../Area Amount Grp Name 
[min] [LU*s] (mg/ml] 

-- ----1- ----- 1- - - --- 1-- ----- -1----------1--1--- ---- ----------
4.902 vv 274.04996 7.421 97e-52 .03399e- 2 Ergothioneine 

Totals : 2.03399e- 2 

D~-15B 2/14/2017 2:10:34 PM Hong You Page l of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data File d:\Chem32\6\Data\ERT. 021007 2017-02-10 12 - 07 - 52 \ 0ll-Pl-A4 - ERT Standard__ 40ul.D 
Sample Name: ERT Standard 4Cul 

*•• End of Report ••• 

DA- lSB 2/14/2017 2 :10:34 PM Hong You Page 2 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data ~ile d:\Chem32\6\Data\ERT 0210ul 2017-02 1 0 12 -07-52\012-Pl-A4-ERT Standard_40ul.D 
Sample Name : ERT Atandard_ 40u l 

Acq. Operator Brandi Glove1· Seq . Li ne 12 

Acq. I n s t rument HPLC·30 Location Pl - A4 


Injection Date 2 / 10/21iJ '/ 3: S~: ~3 PM Iuj 3 


lnj Vo l ume 2.000 JJl 
Acq. Met.hcd d : \Chem32\2\Data\ERT 021007 2017-02- 10 12 - 07 - 52\ERT. M 
Last chang ed 2/10/:<0l 7 J.2: 07: 54 PM by Brandi Glover 
Analysis Method d : \Chem32\6\Data\ ERT_ 021007 2017-02-10 12-07-52\ERT.M {Sequence Method) 
Last chanq ed 2/14/201 7 1:47:16 PM l>y Hong You 
Method Info L-ergothioneine 

ECM Server http://us05apvp001 /ecr.iwg 

ECM Operator Ho ng You 

ECM Path \Petaluma\J,C\HPLC-30\Data\ERT 021007 201 7-02-10 12 - 07 -52.SC.SSizip 

ECM Version 7 


FLD1 A i:x="94 Em=!;18(ER r_02i0i.l7 ;1017 02-10 12-07-52\012-P1-A4-!::RT Slandaro_4°ifui Di 
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External Stan dard Report (Sample Amount is O! ) 

Sorted By Si~nal 


Calib . Dala Modif i e d 2/14/2017 1 :47:14 PM 

Mult iplier 1 .0000 

Dilution 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 


Si gnal l : FLDl l\., Ex~494, Em~SJ 8 

RetTime T ype J.rea llmt/Tlrea Anoo'..lnt Grp Name 

[mi n) [LU~s) [mg/ml) 


-------1------1----------1----------1---------- 1- 1----------------- 
4.904 vv 273.70810 7.421 62e-52.0J136e-2 Brgothioneine 

Totals : 2. O'..ll36e-2 

DA-15B 2/l<! /2017 2 : 1 0: 39 PM Hong Yoll Page J of :; 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 0210G7 2017-02-10 12-07-52\012-Pl-A4-ERT Standard_40ul.D 
Sample Name: ERT Standard_10ul 

*** End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \ Chem32\6\Data\ERT_ 021007 2017-02 - 10 12 -07-52\013- Pl - A4 - ERT Standard_40ul . D 

Sample Name: ERT Standard_ 40ul 


Acq. Operator Brandi Glover Seq. Line 13 


Acq. Instrument HPLC- 30 Locat ion Pl-A4 

Injec tio n Date 2 / 10/2017 4:17:33 PM Inj 4 


Inj Volume 2.000 µl 
Ac q . Method d:\Chem3 2\2\Data\ERT _021007 2017-02-1 0 12-07-52\ERT.M 
Last changed 2/10/2017 12:07 : 54 PM by Brandi Glover 
Analysis Method d : \Chem32\6\Data\ERT_ 02\007 2017-02-10 12 -07-52\ERT . M (Sequence Method) 
Last changed 2/1 4/2017 1:47:16 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http: //usOSGlpvpOOl/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma\L".:\HPLC- 30\Data\ERT_ 021007 2017 -02 - 10 12-07-52.SC SSizip 
ECM Version 7

- l-LOfA-Ex=49-i.-Ern=S18(EFfT_02!007 2017--02-10 12-07-52t013-P1-A4-ERT S!andard_40u!.D) 
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External Standard Report (Sample Amount is O!) 

Sorted By Signal 

Calib . Data Modified 2/14/2017 1:47:14 PM 

Mul tiplier 1.0000 

Dilution 1 .0000 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex =4 94, Em=5 18 

RetTime Type Area Amt/Area Amo unt Grp Name 

[min) [LU*s] [mg / ml] 


-------1--- ---1-- ------ --1----------1 -- ------ -- 1--1- --------- -------
4.903 w 273 . 39633 7.42131e-5 2 . 02896e-2 Er g othioneine 

Totals : 2.02896e-2 

DA - 158 2/1 4 /2017 2:10:44 PM Hong You Page 1 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem32\6\Data\ERT_021007 2 017-02 -10 12 - 07--52\0:i.3 -Pl-A4 - ERT Standard__40ul. D 
Sample Name: ERT Standard___40ul 

*'* End of Report **~ 
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GRAS Notice - Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017-02-10 l2-07 ·· 52\022-Pl-A4-ER'l' Standard_40ul__cc.D 

Sample Name: ERT Standard_40ul__cc 


Acq. Operator Brandi Glover Seq. Line 22 

P.cq. Instrument HPLC-30 Location Pl - A4 

Injection Date 2/10/2017 6:56:35 PM Inj l 


Inj Volume 2.000 pl 
Acq. Method d: \Chem3 2\2\Data\ERT__021007 2 017- 02-10 12 - 07 ·52\ERT. M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glo"er 
Analysis Method d : \Chem32\6\Data\ERT__021007 20 1 ·1 - 02 -10 J.2 - 07 - 52\ERT. M (Sequence Method) 
Last changed 2/14/2017 2:11:45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http:/ / us05apvpOOl/ecmwg 
ECM Operator Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data\ERT 021007 2017-02 - 10 12 - 07-52.SC .SSizip 
ECM Version 7 (modified after loading) 

1

l 
External Standard Report (Sample Amount is O!) 

Sorted By 	 Signal 
Calib . Data Modified 2/14/2017 1 : 47:14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do not use Mul tiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em=SlB 

RetTime Type Area Amt/P.rea Amount Grp Name 

[min) [LU*s] [mg/ml) 


-------1 ------1 -------- -- 1----------1------·--- 1--1----- ---- ------- -
4.915 w 272.43707 7.42035e - 52.0215Be-2 Ergothioneine 

Totals : 	 2.021 58e-2 

DA-158 2/14 / 2017 2:12:19 PM Hong You 	 Page 1 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data F i .le d:\Chem32\6\Dat:a\ERT_ o:noo7 20 17- 02-10 1 2··07-S?.\0?.2·P l ·.>,.1-F.R'f Staudarri_ 40u] _ cc.D 
Sa mp]e NainE·: ER'!' Standard 4llul cc 

*~* End of Report •~~ 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

DaLa Fj J c d : \Chern32\6\D«ln.\ERT_021007 2017-02-J 0 J 2 - 07 -!:i2\02"7-Pl-A4-ERT Standard__ _40ul__cc.D 
Sample Name: ERT 3tandard__ 4Oul_ cc 

71.cq. Operator Brandi Glover Seq. Line 2·1 

/',cq. InsLrume:it HPLC-30 Location Pl-71.4 
Injection Date 2/10/2017 11:2-1:55 HI I nj 1 

lnj Vol ume '.l. 000 pl 
Acq. Method d: \Chem3?.\2\Data \ERT_021007 2017 ·· 02-10 12 - 07 - 52\8RT. M 

Last changed 2/J0/2017 12 : 01 : 54 PM by Brandi Glover 
Analy&is Method d : \ct,em32\6 \Dat a \ERT_ 0 2100 7 2017- 02 - 1 o 12 -07- 52\BR'l' . M (Sequence Method) 
Lase changed 2/14/2017 2:11:45 ?M by Houg You 

Method Info L- er9othione.i.ne 

ECM Server ht r.p : / ,'us05apvp001/ e cmwg 

ECM Operator Hong You 
ECM Path \Petci.luma\LC\HPLC-30\Data\ER'l'_021007 2017 - 02 - :CO 12-07 - 52 . SC.SSizip 

ECM Ve~sion 7 (modifiio:d afler loadiH!:J) 
- ·--- - FLD1A. Ex:4~Tm~518 (ERT:::021007 201Y"o2=1D-i2..of.52\027-P1 ·A4:ERT Standard_ 40u1Jc Dl 

External Standard Report (Sample Amount is O!) 

Sorted By Si£1naJ 
Calib. Data Modified 2/14/2017 1:47:14 PM 
Multiplier 1.0000 

Dilution 1.0000 

Do n ot u:;e Multiplie~ & Djlution Factor >~ith ISTDs 

Signal 1: FlDl A, Ex.·0494, F.m~Sl8 

RetTime Type Area Amt /Area _o,mount Grp Name 

!min] [i.l1*s ] [mg/ml] 

------ 1------1 -- ------ -1------- - 1--------- -1--1-- -----------·--
4 . 914 w 272 . 68090 7 . 42060e -52.02352e-2 ~;rgothionei ne 

Totals ; 2.02352e 2 

DA-l!>IJ 2/14/2017 2: 1 2:42 Pl~ Hong You Page or 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\E~T_02100'1 2017-02 - 10 12 - 07 -52\027 - Pl - A4 - ERT St andard 40ul cc.D 
Sample Name: ERT Standard_4 0ul_cc 

•** End of Report •** 

DA - lSB 2/14/2017 2:12:42 PM Hong You Page 2 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

SPECIFICITY 

CHROMATOGRAMS 

BLANKS 
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GRAS Notice - Ergothioneine 
Blue California 9/25/17 

Data File d:\Che m3 2\6\Data\ERT_ 021007 2017-02-10 12 - 07 - 52 \ 006-Pl - Al - Blank_ l.D 
Sample Name : Blank_ l 

Ac q. Operato r Brandi Glover Seq. l.ine 6 

Acq . Instrument HPLC-30 Loc·a tion Pl - Al 

Injection Date 2/10/2017 2: 13: 56 PM Inj 


Inj Vol ume 2.000 µl 
Acq. Method d : \Chem32\2\Data\ERT_021007 2017-02-10 12 - 07 - 52\ERT .M 
Last changed 2 /10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6 \ Data\ERT_ 02 1007 2017-02-10 12 -07-52\ERT.M (Sequence Method) 
Last changed 2/ 14/2017 1 :47:16 PM b y Hong You 
Method Info L- ergothioneine 

ECM Server http://us05apvp001/ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\ LC\HPT,C-3 0 \ Data\ERT_021007 2017-02 - 10 12 -07- 52. SC. SSizip 
ECM Version 7 

External Standard Report (Sample ~.mount is O!) 

Sorted By Signal 

Calib . Data Modified 2/14/2 017 1:47:14 PM 

Multi.plier 1.0000 

Dilution 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em:518 

RetTime Type Area Amt/Area Amount Grp Name 

[min) [LU*s] [mg/ml] 


-------1 ------1-- ---- ---- 1- ------ ---1- ----- ----1 -- 1--------- -------- 
4 .907 Ergothioneine 

Totals : 0 . 00000 

DA- 15B 2/14/2017 2:09:55 PM Hong You Page l of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_021007 2017 - 02 - 10 12 - 07-52\006-Pl-Al-Blank_ l.D 
Sample Name: Blank_ l 

1 warnings or Erro rs 

Warning : Calibrated compound(s) not found 

Area Percent Report 

Sorted By Signal 
Calib. Data Modified 2 / 11/2017 1:47:14 PM 
Multiplier 1.0000 
Dilution 1.0000 
Do not use Multiplier & Dilution Factor with ISTUs 

Signal 1: FLDl A, Ex~494, Em=SlS 

Peak RetTime Type Width Area Area Name 
# [min) [min] [LU*s) % 

--- -1-- -----1-- ----1-- -----1--- --- ---- 1--- -----1------- --- -- ------- -
1 1.748 BV 0.1224 15 . 91637 3.0527 ? 

2 2. 4 91 vv T 0.1955 1.27725 0.2450 ? 

3 3.835 vv R 0 .1309 71. 76747 13.764 7 ? 

4 1.437 VB 0.1261 5.32445 1.0212 ? 
5 4.907 0.0000 0 . 00000 0.0000 F.r.gothioneine 
6 5.261 vv R 0.1242 7.88681 1. 512 7 ? 

7 5.867 V'l R 0.1219 413.87885 79.3804 '? 

8 6. 3 11 vv T 0 .1165 2.16792 0 .4 158 ? 

9 8.112 BB 0.1576 3. 1 6754 0.6075 ? 

Tot.als 5 21.38665 

1 Warnings or Errors 

Warning : Calibrated compound(s) not. found 

*** End of Report ~•• 

DA-15B 2/14 / 2017 2:09:55 PM Hong You Page 2 o f 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 2017-02 - 10 12-07-52\016-Pl-Al-Blank_2 . D 
Sample Name: Blank_ 2 

Acq. Operato!:' Brandi Glover Seq. Line 16 

l<cq. Instrument HPLC-30 J.,ocat.ion Pl - Al 

Injection Date 2/10/2017 5:10:33 PM Inj 


Inj Volume 2.000 µl 
Acq. Method d:\Chem32\2\Data\ERT_ 021007 2017-02-10 12 - 07 - 52\ERT . M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_021007 2017-02-10 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14/2017 2:11:45 PM by Hong You 
Method Info L-ergothioneine 

ECM Server http : //us05apvp 001/ecmwg 
ECM Operator Hong You 

ECll Path \Petaluma\LC\HPLC- 30\Data\ERT_021007 2017-02-10 12-07-52.SC.SSizip 

ECM Version 7 (modified after loading)

I ·-

External Standard Report (Sample ./l_'l\ount i s 0 ! ) 

Sorted By 
Calib . Data Modified 
Multiplier 
Dilution 
Do not use l1ultiplier & 

Signal 
2/1 4/2017 1:47:14 PM 
1 . 0000 
1. 0000 

Dilution Facto r with ISTDs 

Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 
[min] [LU*s] [mg/ml ] 

-------1 - .. - --1 - --- ---- -1- ---- ---1- ----- --- -1--1 ----- - - - - ---- - 
4.907 Ergo thione ine 

Totals : 0.00000 

DA-15B 2/14/2017 2:11:47 PM Hong You Page 1 of ;:> 
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GRAS Notice - Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT__ 0 2 1007 2017-02-10 12-07- 52\016 - Pl - Al - Blank_ 2.D 
Sample Name: Blank_2 

1 Warnings or Errors 

Warning : Calibrated compound(s) n o t found 

Area Percent: Report 

Sorted By Signal 
Calib. Data Modified 2/14/2017 1:47 : 14 PM 
Multiplie~ 1.0000 
Dilution 1.0000 
Do not u se Multiplier & Dilution Factor with ISTDs 

Signal l: FLDl A, Ex=494, Em=518 

Peak RetTime Type Width Area Area Name 
I! [min] [min) [LU*s] % 

----1-------1------1 ----- --1----------1--------1--------- ---- --- ----
1 1. 757 BV 0.1186 16.18B3 e 3 .204 7? 
2 2 .529 vv R 0.2181 2. 09660 0.4150 ? 
3 3.863 w R 0.1307 71.08631 14 . 6663 ? 

4 4.459 VB 0.1205 S.26897 1.0431 ? 

5 4.907 0.0000 0.00000 0.0000 Ergothioneine 
6 5.278 ·vv R 0 .1243 7.20478 1.4263 ? 

7 5.882 vv R 0.1216 395.81470 78.3563 ? 

8 6.336 WT 0.1165 2.35009 0.4652 ? 
9 8.J.20 VB 0.1582 2 .13 735 0. 4 231 ? 

Totals 505. 14 71 7 

1 Warnings or Errors 

Warning : Calibrated compounci(s) not found 

*** End of Report ** ' 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

ACCURACY 

CHROMATOGRAMS 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Dac•\ERT 020807 2017- 02 - 08 1 6-52-34\020 -Pl -Bl-1 7587 - D.D 
Sample Name : 17597-D ((;~· !.: 1~1 ~:'bj 

==~~ == ========================~J~·S-J=;:J ~J;;__ =:=====================~ === 
Ac q. Operator B:::-audi Glover Seq. Lin e 20 
Acq. Instrument HPLC-30 l.ocation Pl-Bl 
Injection Date 2/8/2017 11:05 :4 7 PM lnj l 

In j Volume 2.000 µl 
Acq . Method d:\Chem32\2\Data\ERT 020807 2017 - 02-08 16- 52-34\ERT.M 
Last: changed 2 /8/2017 4: 52:36 PM by Brandi Gl over 
Analys is Method d:\Chem32\6\Data\ERT_ 020607 20 17-02- 08 16 - 52 - 34\ERT.M (Sequence Met h od) 
Last changed 2/14/2017 1:10: 20 PM by Hong You 
Metho d Info L··ergothioneine 

ECM Server http:/ / us05npvp001 /ec:m"'g 
ECM Operator Hong You 
ECM Path \ Petaluma\LC\HPJ,C-30\Dat a \ERT_.020807 201 7 - 02 -08 16 - 52-3 4. SC. SS I zip 
ECM Version 9 

FL01 A Ex=49'1, EM=Srn (ERT~o2oeo1 2017-02-08 -1s:-s2-341020-P1~s1:1·7537.o.oi ·-·-·
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ESTD Percent Report 

Sorted By Signa l 
Calib. Data Modified 2/14/2017 1:10 :1 9 PM 
Multiplier 1.0000 
Dilutio n 25.0000 
Sample Amount: 8. 16800 [mg/ml) 
Do not use Mu ltiplier & Dilution Factoi. with I STDs 

Signal l: FLDl A, Ex~49 4, Em=518 

RetTime Type Area Amt / Area Amoun t Grp Name 
[min) [LU*s) \ 

-------1------1--- ---- --- 1------ ----1 --- ------- 1--1-----------------
4.861 W 296.590271 7 .884lle-5 7. 15"0-<2 < Ergothion elne 

-, 'l -. "1.·.'To tals : 7.157042 ¥--Th~·n·J ; , ,..{ ' , I (' 
K.c:c< ver·u _ 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem32\6\Data \ERT._020807 2 01 7 - 02 -08 16-52-34\020-Pl-Bl-l 756 7-D. D 
Sample Name: 17587-D 

+•• End of Report ••• 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem3 2 \6 \Data \ERT__020807 2 017-02-08, l~ -~ 2 -31\021- Pl·· B2 -17587-E. D 
I . ! ' \ .·• • ! . )fSamp1e Name: 17587 - E ( y.. ,,i! ~ Ucl :,.-p.i',' - 1:.:•~, :;-f,.. v.. 

Acq. Operator B1.d11di G1ove1 Seq . Line 2J 

Acg. Instrume11t HPLC - 30 Location Pl-82 
Injection Date 2/8/2017 1!:23:26 PM Inj 1 

Inj Volume 2.uoo µl 
Acq . Method d:\Chem32\2 \Data\ERT_ 02080"/ 2017-02 - 08 16 - 52 - 34\ERT . M 
bast changed 2/8/2017 4:52:36 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ER'I' 020807 2017-02 - 08 l.6-52-34\ER'l' . M (Sequence Method) 
Last changed 2/14/2017 1 :10: 20 PM by Hong You 
Method Info L ergoth ioneine 

ECM Server http://usosapvpOOl/ecmwg 
ECM Operator Hong You 
ECM Path \Pctalurnc1\LC\HPLC - 30\Data\ERT_ 020807 2017 02 08 lt - 52··3 4. .SC.SSizip 
ECM Version 9 

FLo1A. E,~&94.-Em;;srn tERT_o2oso12oi1-02-oa 16-52-34'.o"21-P1: s2-1t5s7-E".tJ 
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ESTO PercE:nt Report 

Sor·LCL\ By Sigual 

Calib. Data Modified 2/14/2017 1:10:18 PM 

Multiplier 1.0000 

Dilution 25.0000 

Sample Amount: 8 .15900 [mg/ml] 

Do not use Mult ipJ.jer & Dilution F~ctor with ISTDs 


Signal 1 : FLDl A, Ex :494, Em•518 

Ret'I'ime 'l'ype Area A•nt/Area Amount Grp NamE: 

[min] [I.,U* si % 


-- --l------ -i -- -- -- --- ·--1-------- --1 -- -- ----- - l--I----------------- 
4.861 vv 333.760391 0 . 00679e - 5 8.189038r Ergothioneine 

Totals : 8.189038 

DA - 15B 2/14/2017 1:38:0G PM Hong You 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32 \ 6\Dat a\ERT__ 020807 2017 - 02-08 16 - 52-34\021 - Pl-82-17587 - E.D 
Sample Name: 1.7587 - E 

*'* End o i Report •• * 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT 020807 2017-02-08 16 -52-34\023-Pl-B3-J.7587-F'.D 
Sample Name: 17587 - F ( l · ,, ;- ! ~i;~t.f - · ~,, i ../ I\ 

t t\'J" t.e.'':! ~'r !"'-. 1 ,; " '\fl.\ ~t:,L.r,; 

Acq. Operator Brandi Glover Seq . Line 23 

Acq. Inst:rument. HPI,C-30 Location Pl - B3 

Injecti on Date 2/8/2017 11 : 58:45 PM Inj 1 


Inj Volume 2 .000 µl 
Acq. Method d: \Chem32\2 \Data \ERT._020807 20 17-02 - 08 16- 52 -34 \ERT. M 
Last changed 2/8/2 017 4 :52: 36 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 020807 2017 ·· 02-08 16 - 52 - 34\ERT . M (Sequence Method) 
Last changed 2/14/2017 1 : 39:01 PM by Hong You 
Method Info 1.-ergothioneine 

ECM server http://usOSapvpOO l /ecmwg 
ECM Operator Hong You 
ECM Path \Petalurna \LC\HPLC-30\Data \ERT_020807 201 7 - 02 - 08 16 ·· 52 - 34. SC . SSI zip 
ECM Version 10 
i Em;5181ER"(_o2oao·12oi1-02:aa 1G-s2-34io23-P....'i":e3-1751i7-l'~5i --- 

ESTD Percent Report 

Screed By Signal 

Calib . Data Modified 2/14/2017 1: 39 :0 0 PM 

Multiplier 1.0000 

Dilution 25.0000 

Sample Amount: B. 08900 [mg/ml] 

Do not use Mu ltiplier & Dilution Factor with I STDs 


Signal 1: FLDl A, Ex.=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] % 


- - -- ~-- ! ------ t -------- --t - - - -------1----------1--1----- - -- ----------
4.863 vv 356.756134 8.06977e - 5 8.8977001 Ergothioneine 

Totals : 8.897700 

DA- lSB 2 /14 /2017 1:45:10 PM Hong You 

GRAS ASSOCIATES, LLC Page 169 of 213 
000170 

I ~/
l ~I i.1 r~ Page 1 of 2 

http://usOSapvpOOl


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 020807 2017-02 - 08 16-52-34 \023-Pl-B3- 17567-P.D 
Sample Name: 17587-F 

*•• End of Report: *** 
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GRAS Notice - Ergothioneine 
Blue California 9/25/17 

LINEARITY 

CHROMATOGRAMS 

5 POINT CALIBRATION 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 021007 20 17 - 02 - 10 12 - 07 - 52\007 - Pl - A2-ERT Standard lOul. D 
Sample Name: ERT Standard_l. Oul 

Acq. Operator Brandi Glover Seq. Line 7 

Acq. Instrument l-iPLC - 30 Location P1 - A2 
Injec tion Date 2 / 10/ 2017 2 : 31 : 3 6 PM Inj 1 

Inj Volume 2.000 µl 
Acq. Method d : \Chem32\2\Data\ERT_021007 20 17 -02 - 10 12 - 07 - 52\ERT. M 
Last changed 2/10 / 2017 12:07: 5 4 PM by Brandi Glover 
Analysis Metho d d:\Chem32\6\Data\ERT_ 021007 2017-02 - 10 12 - 07 - 52\ERT. M (Sequenc e Method) 
Last changed 2/14/2017 1:41:16 PM by Hong YOU 
Method Info L- ergothioneine 

ECM Se rver http://us05apvp001/ecmwg 
ECM Operator Hong You 
ECM Pat h \Petalu ma\LC\ HPLC-30\Data\ERT_021007 2017-02-10 12-07 - 52 . SC.SSizip 
ECM Version 7 

External Standard Report (Sample Amount is O!) 

Sorted By Signal 

Calib. Data Modified 2/14 /2017 1:47:14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do not use Mult ipl ier & Dilution Factor with ISTDs 


Signal 1: FLDl A, Ex=494, Em= 51 8 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s] [mg/ml] 


------- 1-- ----1---- ------1 -- ----·----1-- ------- -1-- 1------ ----- --- ---
4.903 vv 70.33330 6 . 62947e-54 . 66273e-3 Ergothioneine 

Totals : 4.66273e - 3 

DA - lSB 2/14/2017 2: 1 0 : 02 PM Hong You Page 1 of :! 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data File d:\Chem32\6\Data\ERT_ 021007 2017-02- 1 0 12-07-52\007-Pl-A2-ERT Standard_l Oul.D 
Sample Name: ERT Star:dard_lOul 

••• End of Report ••• 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data FiJ.e d:\Chem32\6 \Data\ERT_021007 2017 -02- 10 12 - 07 - 52\008 - Pl - A3-ERT Standard 25ul.D 

Sample Name: ERT Stand<:trd_25ul 


Acq . Operator Brandi Glover Seq. Line 8 

Acq. Instrument HPLC - 30 Locacion Pl-A3 

Injection Date 2/10/2017 2:49 :16 PM Inj l 


Inj Volwne 2. 000 µl 
Acq. Met hod d: \Chem32 \2\Data\ERT...021007 2017 - 02-10 12-07-52\ERT. M 
Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 2017-02-10 12-07-52\ERT. M (Sequence Method) 
Last :::hanged 2/14/2017 1:47:16 PM by Hong You 
Method Info L- ergothioneine 

ECM Server http: //usOSapvpOOl/ecmwg 
ECM Operator Hong You 
ECM Patl1 \Petaluma\LC\HPLC-30\Data\ERT._021007 2017 -02 - 10 12-07-52.SC.SSizip 
ECM Version 7r-·- ··-

External Standard Report (Sampl e Amount is O!) 

Sorted By Signal 

Cal i b. Data Modified 2/14/2017 1 : 47:14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do not use Multipl ier & Dilution Fact.or with ISTDs 


Signal 1 : FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU*s ] [mg/ml) 


-------1------1---------- 1-- --------1---------- 1--1 ---- ------------- 
4.903 w 177.82634 7.27391e-51.29349e - 2 Ergothioneine 

Totals : 	 1.29349e-2 

O.l\.-158 2/14/2017 2:10 : 09 PM Hong You 	 Page l of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Ch em32\6\Dat.a\ERT_ 021007 2017 - 02-1.0 l2 - 07 - 52\008-Pl-A3-ERT St.andard__25ul .D 
Sample Name: ERT Standard_25ul 

*** End of Report ••• 
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ECM Version 7 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d: \Chem32 \6\Data \ERT __021007 201 7-02-10 12- 07 -52\ 009-Pl-A4 -ERT Standard_ 4 Oul. D 
Sample Name: ER'f Standard_ .;oul 

Acq. Operator Brandi Glover Seq. Line 9 


Acq. Instrument HPLC - 30 Location Pl-A4 

Injection Date 2/10/2017 3:06 :54 PM Inj 1 


Inj Volume 2.000 µl 
Acq . Method d: \Chem32\2 \ Data\ERT__ 021007 201 7 -02 - 10 12 -0 7 - 52 \ERT. M 

Last changed 2/10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 2017 - 02-JO 12 -0 7-52\ERT.M (Sequence Method) 
Last changed 2/14/201 7 1 :47:16 PM by Hong You 
Method Info L-ergothioneine 

ECM Server h ttp://us05apvp001/ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\l,C\HPLC-3 O\Data\ERT_ 021007 2017 ·· 02-10 12 - 07 - 52. SC. SSI zip 

External Standard Report (Sample Amount is O!) 

Sorted By Signal 

Calib. Data Modified 2/14/2017 1:47: 14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do riot use Multiplier & Dilution Fac t or with ISTDs 


Signal l: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

[min] [LU* s] [mg/ml] 


----- --1--- -- -1----------!----------l----------i--I-- ----- -- ------- -
4 . 904 vv 274.49606 7.4224le-52.03742e-2 Ergothioneine 

Totals : 2 . 0374 2e-2 

DA-lSB 2/14/2017 2:10:59 PM Hong You Page 1 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data E'ile d:\Chem32\5\Data\ERT_ 021007 2017-02 - 10 12 - 07 - 52\009-Pl - A4 - ERT Standard_ 40ul.D 
Sample Name : ERT Standard_ 40ul 

*** Bnd cf Report *** 

DA- lSB 2/14/2017 2:10:59 PM Hong You Page 2 of 2 
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ECM Version 7 
r FL01 A, Ex=494, Err.=518 (ERT_a21007 2017-02-10 12-01:[21<i"f.\.p·1.f15-ERT sfa-,)Ja;Q_::ssii[-D)--------- 
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GRAS Notice - Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_02J007 2017-02-10 12 -07-52\011-Pl - AS-ERT Standard 55ul . D 
Sample Name: ERT Standard_55ul 

Acq. Operator Bra ndi Glover Seq. Line 14 
Acq. Instrumenr. HPLC ·-30 Location Pl-l>.5 
Injection Date 2/10/2017 4 :35:13 PM Inj 1 

Inj Volume 2 . 000 µl 
Acq. Met.hod d:\Chem32\2\Data\ERT_021007 20l7-02-10 12-07-52\ERT.M 
Last changed 2 / 10/2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 2017-02 - 10 12-07-52\ERT.M (Sequence Method) 
Last changed 2/14 /2017 1:47:16 PM by Hong You 
Method Info L·-ergot:hioneine 

ECM Server http : //u s05apvp001/ecmwg 
ECM Operato1· Hong You 
ECM Path \Petaluma\LC\HPLC-30\Data\ERT_021007 201.7-02-10 12-07-5 2.SC .SSizip 

External Standard Report (Sample Amount is 0!) 

Sorted By Signal 

Calib . Data Modified 2/14/2017 1 : 47:14 PM 

Mu l tiplier 1.0000 

Dilu tion 1 . 0000 

Do not use Multiplier & Dilution Fa<.:tOY with ISTDs 


Signal 1: FLDl A, Ex=494, Em=518 

RetTime Type Area Amt/Area ~.mount Grp Name 

[min] [LU*s] [mg/ml) 


- ------1------1----------i----------1---- ------1--1- ---------------- 
4.903 w 366.26349 7 . 49085e - 52.74363e-2 Ergothioneine 

Totals : 2.74363e-2 

DA-158 2/14/2017 2 : 10:49 PM Hong You Page 1 of 2 

GRAS ASSOCIATES, LLC Page 178 of 213 
000179 

http://us05apvp001/ecmwg


GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ER'r_ 021007 2017 - 02-10 12 - 07-52\014-P l - AS - ER'r Standard 55ul.D 
Sample Name: ERT Standard_ 55ul 

*** End of Report *** 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6 \Data\ERT_ 02100 7 2017-02 - 10 12 - 07-52\015 - Pl-A6 - ERT Standard_ 70ul . D 
Sample ~lame: ERT Standard_ 70ul 

Acq. Operator Brand i Glover Seq. Line 15 
_i;cg. I n strument HPLC- 30 Location Pl-A6 
Injection Date 2/10/2017 11 : 52 : 54 Pft. Inj 1 

I nj Volume 2.000 µl 
Acq. Met.hod d :\Chem3 2\2\Data\ERT_ 021007 2017-02-1 0 12 - 07 -52 \ ERT.M 
Last. changed 2/10/2017 12 : 07: 54 PM h y Brandi Glover 
Analysis Met hod d:\Chem32\6\Data\ERT_ 021007 2017 -02- 10 12- 07-52\ERT .M (Sequence Meth od) 
Last changed 2/14/2017 1 :47:16 PM by Hong You 
Metho d I n fo L-ergoth:i.oneine 

ECM Server http://us0Sapvp001/ecmwg 
ECM Operator Hong You 
ECM Path \ Petaluma\LC\HPLC - 30\Data\ERT_021 007 20 17 -02- 10 12-07-52 . SC.SSizip 
ECM version 7 

Em,,;518 iERf_o21oo72517-o2-10 - .. 

External Standard Report (Sample i'.mount is O ! ) 

Sorted By Signa l 

Calib. Da t a Modi f ied 2/14/2017 1:47:14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do not use Multiplier & Dilution Factor with ISTDs 


Signal 1 : FLDl A, EX=494, Em=518 

RetTime Type Area Amt/Area Amount Grp Name 

(min) [LU*s) [mg/ml] 


------- l------l------- ---i--- -------1------ ----1--1-- ----- --- -------
4 .9 07 V\I 454.56802 7 .53062e - 5 3. 42 31Be - 2 Ergothio neine 

Totals : 3. 4 2318e-2 

DA - lSB 2/14/2017 2 :10 :54 PM Hong You Page l o f 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d : \Chem32\6\Data\ERT_ 021 007 2017-02-10 12-07-52\015-Pl-A6-ERT Standard_ 70ul.D 
Sample Name: ERT Standard_ 70ul 

** * Er1d of Report ~** 

DA-lSB 2/14/2017 2 : 10:54 PM Hong You Page 2 of 2 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

LINEARITY CALIBRATION TABLES 

CALIBRATION CHROMATOGRAMS 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Method d:\Chem32\6\Data\ERT_021007 2017-02 - lO 12 - 07 - 52\ERT. M 

Calibration Table 

General Cal ibration Setting 

Calib. Data Modified 2/14/2017 1:47:14 PM 

Signals calculaced separately : No 


Re1. Reference Win dow 5.000 % 

Abs. Reference Window 0.000 min 

Hel. Non-ref. Window 5 . 000 % 

Abs . Non-ref . Window 0.000 mi n 

Uncalibrated Peaks not reported 

Par~ial Calibration Yes, iden tified pe.aks arc< r ecalibo.-ated 

Correct All Ret. Times: No, o nly for identified peaks 


Curve Type Li11ear 

Origin Ig1~ored 


Weight Equal 


Recal i bration Settings : 

Average Ref.ponse Avera ge all calibrations 

Average· Retention Time: Floating Average New 75% 


Calibracion Report Options 
Pr.i ntout 	 of reca l ibriit ions within a :>equence : 

Calibration Table after Recalibration 

Normal Report af t er Recal i.bration 


If the seq-.ience is done wi th bracketing: 

Reoults of first cycle lending p r evious b~acketl 


Signal Det ails 

Signal L: FLDl A, Ex~494, Em~ 518 

Overview Table 

RT Sig Lv1 Amount.. Ar ea Rsp.Fac l or Re[ ISTD II Compound 

lmg/ml J 


-- -- -- - :- 1--1--- - --- -- - 1------- --- 1------ ----1---1--- 1-1---------- --- ----- 
4.907 	1 5 5.08 300e- 3 70.33330 7.22702e-5 No No Ergoth.ioneine 


4 l.26120e-2 17 7 .82634 7.0923le·5 

3 2.00310t:! - 2 274 . 172 0 0 7.30600e-5 

2 2.73.(.20e-2 366 . 2 6349 7.4 6512e-5 

1 3 . 4 5470e-2 454 . 56802 7.59996e- 5 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Method d:\ChemJ2\6\Data\ERT_0210 07 2017-02- 10 12 - 07-52\ERT.M 

Peak Sum Table 

***No Entries in t able*•* 

Calibrat ion Curves 

Atcid 1 	 Ei:goth icnE:ine at exp. RT: 4 . 907 
t 	 ~ FLDl A, Exu494 , Em=518 


1
400 	 Correlation: 0 .99955 
Resid ua l Std. Dev.: 5.25412 

300 
2 

Formula: y " mx + b 
m: 12994 . 48145·1 • 

+·· b: 9.7 4358200 -l 

x : A~1ount. [mg/m l ) 100 l s 
y : ArE:a1. 

0 -I· 
0 002 


AO'ount[mr. t n1i]____ _ 
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LIMIT OF DETECTION AND QUANTIFICATION 
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Al A2 A3 A4 AS A6 A7 AS 
Signal/Noise 1559 

Low Stk Area 70.3 
Low Stk Cone. 0.00508 I 

iArea Limits 

I 
LOO: 0.12712 I 
LOQ: 0.42375 

Ivalues 

I 
LOQ: 0 

LOO: 0 

~~~~ eurofins Effective Date: 02/05/2016 

Version 1 
..M 

,.._ Spreadsheet For Calculating LOQ and LOO N 

..-- 0 

i:O ?lease P.ead Instruction Sheet Before Use (see f>age ll -
co 
CD

~ I. ::alculation using manual input information Formulas used: 
Cl> 

LOQ area: =(Area of Std)/(Signal to Noise/J.O) Cl)
nJ 

Sample Amnt Cl..8.00 [{Sa;;plajL~~ LOO area : =(Area of Std)/(Signal to Noise/3) 

Sample OF 25.00 LOQ value: =(LOO Area• [Standard]* Serv. Size)/([Sample) * Area of Std)· 
Serving Size LOD value: =(LOO Area* [Standard] • Serv. Size)/([Sample) "Area of Std) 
~-

Q) 
c:: 

"(i) 
c:: 
0 
:2 
0 

w ~ 
I ro 

Q) -(,) E 
=o
O!::
Zro 
Cl) (.) 
<{ Q)a:: ::::l 

<.'.:> c:o 

ll. Calculation using informaticn from Sequence Table 

Sample ID Amnt OF Multiplier Cone. 
17591-A 8.063 25 1 0.32252 

17591-B 8.141 25 1 0.32564 
17591-C 8.108 25 1 0.32.432 
17595-A 8.027 25 1 0.32108 
17595-B 8.068 25 1 0.32272 

17595-C 8.085 25 1 0.3234 

17603-A 8.104 25 1 0.32416 
17603-8 8.16 25 1 0 .3264 
17603-C 8.103 25 1 0.32412 

'..i:: ;~,_]~";'!~~.--'.,~::1~:-!;~~~'~11.'.aµfo~1(1..0iN~tG.i.'<irlttflanfe-.Afuot'fiij{;,;.:::;t, 0::: '.",:';~· ~'>:'(. ~·i·-~;k.: 
Al A2 A3 A4 AS A6 A7 AS 

G.0095 

0.0094 
-· 

0.009447 

0.009542 

0.009494 I 

0.009474 

0.009452 

0.009387 i 
0.009453 

! 
l 
! I i 

(;) 
....I 
....I 

c.ti 
LU ..... 
~ 
(.) 

en 
en 
<( 

Page 1of2 Lab Analyst Datt! : en 
<( 
0:: 
(!) 

0001 87 


0 



0 
,..._ 
...... 
lO 

~ 

Q) 
c:: 

"Ci) 
c:: 
0 
:E 
0 
C'>..... 

LU 
I ro 

Q) · (.) E 
'§g 
z c;; 
en o 
~~ 
(.!) co 

~:~ eurofins 
Spreadsheet For Calculating LOQ and LOO 

Please Read Instruction Sheet Before Use {see Page 1) 

t Calculation using m;inual input information Formulas used: 

LOQ area: =(Area of Std)/(Signal to Noise/10) 

Effective Date: 02/05/2016 

Version 1 
.., 
..
N 

,.._ 
ClO 


Q> 

en 

Sample Amnt 8.00 j[SampleJ I 0.321 

Sample OF 25.00 

Serving Size 0.00 

Al A2 A3 

Signal/Noise 1659 

low StkArea 70.3 

Low Stk Cone. 0.005083 

Area Limits LOO: 0.127125 

LOQ: 0.423749 

Values LOQ: 

LOO: 

II. Calculation using information from Seauence Table 

Sample fD Amnt DF Multiplier Cone. 
17591-A 8.063 25 1 0.32252 

17591-B 8.141 25 1 0.32564 

17591-C 8.108 25 1 0.32432 

17595-A 8.027 25 1 0.32108 

17595-B 8.068 25 1 0.32272 

17595-C 8.085 1 25 1 0.3234 

17603-A 8.104 25 1 0.32416 

17603-B 8.16 25 1 0.3264 

17603-C 8.103 25 1 0.32412 

A4 

LOO area: =(Area of Std)/(Signal to Noise/3) 

LOQ value: =(LOQ Area * [Standard] " Serv. Size)/([Sample) * Area of Std) 

LOD value: =(LOO Area • [Standard] * Serv. Size)/([Sample) *Area of Std) 

AS AG A7 AS 

~I~~~~i~:~rr~~~~~~~~~~~1:i:t~1\tjl4~;~-~~ ,~.~.... ~ · ~.-~-~~tafJf4i~~P~~{-:r: :t~~A:~r.1'?£:~~~~~:t~;; 
Al A2 A3 A4 AS AG A7 AS 

0.00285 

0.002823 l 

0.002834 

0.002863 I 

0.002848 

0.002842 

0.002836 

0.002816 

0.002836 I 

. 

0.. "' 

(.) 
_J 
_J 

en 
l!J 
1
<C( 

u 
0 
en 
en 
<( 
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· FLi::i'i A, Ex=494, Em=518 (E'RTji2foo72011-02-1012-ci'i:·s2i007-P·i-A2-ERTStaiii!ard_10u!D) - - -···-· 

W I 0 

-l ~ 
:! 

40 

'•
I 
' i ' 

<> 

I ·;; ' I 


I 


J c; 

c; I 
0 I' 

20 I .c ' l 0 

w"' ,l ,
, I 

0 IJ "' 
10 J "' ..; 

J :1 

," . '" 'I N 
l!! ~ ..., 
J ~ U") 

0 . ---.... - : ....-.,. \ ... ~r -
·· · --r --,·----~- ------r-·--r -- ··---- 1 ...-- - -,.. --- .-· 

___ _.Q _____,,__ 2_ 4 . ________6_____ __ ____8_ _ _______!.(l__ - 1? 14 !Jlir 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Data File d:\Chem32\6\Data\ERT_ 02 1007 2017-02-10 12 ·-07 - 52\007 - Pl - A2 - ERT Standard_ lOul.D 
Sample Name: SRT Standard_ lOul 

========================~==================~===~==============~= ===== 

Acq. Operator Brandi Glover Seq. Line 7 

Acq . Instrument iiPLC - 30 Location Pl-A2 

Injection Date 2 / 10/2017 2:31:36 PM Inj 1 


I nj Volume 2.000 µl 
Acq. Method d:\Chem32\2\Data\ERT_ 021007 20 17 -02-10 12-07 - 52\ERT.M 
Last changed 2/ 10 /2017 12:07:54 PM by Brandi Glover 
Analysis Method d:\Chem32\6\Data\ERT_ 021007 201'7-02-10 12 - 07-52\ERT.M (Sequence Method) 
Last changed 2/15/2017 12 : 29:06 PM by Hong You 
Method Info L- ergothioneine 

ECM server http://usOSapvpOOl/ecmwg 

ECM Operator Hong You 

ECM Path \ Petaluma\LC\ HPT,C-30\Data\ERT__ 021007 201 7 - 02 -10 12-07- 52. SC. SSizip 

ECM Version 7 (modified after loading) 




External Standard Report (Sample A111ount is 0 ! ) with Performance ano Noise 

Calib. Data Modified 2/ 14/2017 1:47:14 PM 

Multiplier 1.0000 

Dilution 1.0000 

Do noi: use Multiplier & Dilution Pactcr with ISTDs 


Signal 1: F'LDl A, Ex=494, Em=518 
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GRAS Notice -Ergothioneine 
Blue California 9/25/1 7 

Data File d:\Chem32\6\Data\ERT_ 021007 2017 - 02 - 10 12-07-52\007-Pl-A2-ERT Standard__lOul.D 
Sample Name: ERT Standard__lOul 

Noise determination: 

Time range Noise Noise Noise 
from I to I (6*SD) (PtoP) I (AS'l'M) I Wander I Drift 
[min] I [min] I [LU] I [LU] ! [LU] I (LU] I [LU/hl 

-------1-------1 --------- 1--------- 1--------- 1---- --··- -I-------- 
9.000 10.000 5 .582e-3 3. 123e- 3 	 -2 . 910e-2 

RetTime 	 k' Sig Amount Symm. Width Plates Signal Name 

[min) [mg/ml] [min) /Noise 


--- ----1 ------ 1--- 1----- -----11-----1- ----- - 1------ -1- -----1-------- 
4.903 	 1 4.66273e-3 0.89 0.1167 9777 1659 . 2 Ergothioneine 

*** End of Report ••• 
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GRAS Notice-Ergothioneine 
Blue California 9/25/17 

Scqt1L'nce: d:\Chcin32\6\Dat;:i.\ER'!'_02lC07 2017 02 10 12 07-52\l':!n_o21001.s 

Sequence Table: 

Method and lnj ect io:i lntn !'art: 

Line r.ocati on SampleName Mee hod Inj Samp1eTy;:>e InjVo111me 
DataFile J\utcBal~<nce Lims I D 

-=~~~=~= ===~=~====~=====-=~• =--~r~~~-~=~=~====== =====~~~ ======~=== ==~==~~=~ 

1 PJ -Al BU'. 1 £RT St;:irtc11p 1 Blank 0 
001-PJ Al B}~_l 

/. ?1-AJ Blk_2 ERT Equil l l:!l ank c 
002-Pl-Al-Blk 2 

3 Pl-7\l Blank l ERT 1 illank 
003-Pl-Al-Bla~~ 1 

4 Pl -hl Blauk 1 ER1 1 Blank 
004-Pl-Al-Blank 1 

5 Pl-J\1 Blank 1 ERT l Blank 
005 - Pl - Al -Blank 1 

G Pl-.1\l Blank 1 ERT l Blank 
006-Pl-Al-Blank l 

7 Pl h2 ERT Standard_lOul ERT 1 Calibration 
007-?J-A2-ERT ~Landa 

8 T>J A3 ERT St andard '.!Sul ERT 1 CCilibr,>tion 
OOB-Pl-A3-ERT Standa 
ERT Standard <:Oul ER'!' 1 Calibration 
009-Pl-A4-ERT Standa 

Hi Pi - A4 ERT SLandar<l_40ul ERT 1 Ca}ibration 
010-Pl-A4-ERT Sli:llld<i 

11 Pl-A·1 ERT Standard 4 Ou) F.RT Cal i br.c.t i.on 
Oll-Pl-A4-ERT Stand~ 

12 Pl··A4 F.RT Standard 40ul ERT l Cali.bration 
012-Pl - A4-ERT Standa 

lJ Pl-l'.'l ERT Standard 10111 F..RT CallbrC>.tion 
013-P1-A4-ERT Standa 

1 4 P~ -AS ERT Srandard_55ul ERT 1 Calibr.,t io!l 
014-Pl-AS-ERT Standa 

15 Pl-.0.6 ERT Standard_70uj ER'f l calibracio1! 
015-Pl A6 F.RT Standa 

16 Pl-Al Blank 2 F.RT Blank 
016-PJ-Al-Blank_2 

17 PJ.-A'7 17591-A ERT 1 Sa111ple 
017 -Pl-A7-17591 A 

l8 Pl-AS 17591-B ERT Sampl<> 
OJB-Pl-AB-17591-B 

19 Pl - A9 1 75 91 -C ER'l' l Sample 
019-Pl-A9-17591-C 

20 Pl -B l 17595-A ERT 1 Sample 
02C-Pl-Bl-17595 -A 

21 PJ-f,2 J.7 595-B ER'l' 1 Sample 
02J-Pl-B2-1759~-B 

22 Pl -J.1.4 ERT Standard_ •JOul cc ERT 1 C'al i.bn;tion 
022-PJ-A4-ERT Standa 

23 Pl-DJ 17595-C ERT l Sample 
023-Pl-BJ-175~5-C 

24 Pl -84 17603-A ERT 1 Sample 
024-Pl-B4-J7603-A 

25 Pl BS 17603 B ERT l Sample 
025-Pl-BS-17603 -B 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

SPq11enCf': <l:\Chem12\"\Dara\ERT 0;1)007 2017-0~ - 10 12 - 07 -52\ERT_021007.S 

Linc Locutiou 	$;,.m1pl\;!N~tnte Mc L11od Inj SampleTyµe InjVolume 
Dat<1File AutoFlalan<.:e LimslD 

26 Pl-B6 17603-C ERT 1 Sample 
02G-Pl-B6-l'l603-C 

27 Pl ··A4 ERT Standard 4Dul cc ERT Calibration-
027-Pl·A4-ERT Standa 

29 P1-Al Blank 3 Col t1111n Flush 1-6 1 B]ank 0 

028-Pl-Al-Blani-:- 3 

CalibraLior. Parl: 

Linc, 	Location S~mpleNamc Method CalLev t:pdate RP Update R'l' Interval 
==~:..===== ================ ==-==-:.==-=-==~L=============~=== 	 ====:~:::::::; ::.;_::-:::::: 

7 Pl A2 ERT SLanaanl -10 F;RT 5 Replace Replace 
u] 

6 Pl -A~ ERT Standard -25 ERT 4 Replace Repl<>.cc 
ul 

9 Pl A'I ERT Stand<>.rd 40 · ERT 3 Repl<>.ce Replace 
ul 

10 Pl - A<: ERT Standard 40 ERT 3 Average Avel·age 
ul 

.l 1 Pl-M ERT Standard - 10- .ER'l' 3 Avcraqc Averag"' 
ul 

12 Pl-M ERT Standard 40 ERT 3 !\verage Avcrag-e 
ul 

13 ?1-M ER1' Standard .. 40 ER'l' 3 Avere<ge 7weragt> 
ul 

J 4 Pl 115 E?.T Staudit.rd SS ER'I' 2 Replace Replace 
ul 

l"> Pl - A6 ERT Standard 70- 8RT 1 Replace Replace 
ul 

22 Pl-A-l EP.'r Standard ~o- ERT 3 No Upcl<.te No Update 
ul ·er;

27 Pl-A4 F.RT Standard 40 ER'J' 3 No Update No Update 



uJ - cc 

Qi;:rntifi.cation Part: 

Sa111µleAmrn.Hll ISTDAmL Mnll ipl :!.ei. Dilution 

1 PJ -Al Blk .. 1 

2 Pl-Al Blk 2 

3 PJ -Al B]allk l ·
4 Pl-f,J Blank ... 1
5 Pl-Al Blank_ 1 
6 Pl··Al Blank 1 

7 Pl A2 ERT Standard - 10
u l 

8 Pl -/\3 ERT Standard - 25

ul 
9 Pl-A4 ERT Standard ..40

ul 
10 pj-A4 ERT St andard 40

u l 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Sequence: d: \Chem32\6\Data\ERT_ 021007 2017-02-10 12-07-52\ERT_ 021007 . S 

Line Location SampleName SainpleAmoun t ISTDAmt Multiplier Dilution 
=======:. =======::.:=======~== =;:::::-::::::========= ======= ===.:===:==== ========= 

11 Pl-A4. ERT Standal."d - 10 -
ul 

12 Pl-A4 ERT Standard - 40
ul 

13 Pl -A4 ERT Standard_ 40
ul 

14 Pl - A5 ER'f Stan dard - 55
ul 

15 Pl-AC ERT Standard - 70
ul 

16 Pl -Al Blank - 2
17 Pl-A7 17591-A 8.063 25 
18 'Pl-AB 17591-B 8.141 25 
19 Pl-A9 17591-C 8.108 25 
20 Pl-Bl 17595 - A 8 .027 25 
21 Pl -· B2 1'7595 - E 8.068 25 
22 Pl -A~ ER1' Standard - 40

ul cc-
23 Pl-B3 17595-C 8 . 085 25 
24 Pl-B<l 17603-A 8. 10 4 25 
25 Pl-BS 17603-B 8 .1 60 25 
26 Pl-B6 17603-C 8.103 25 
27 Pl - PA ERT Standard 40 --

ul- cc 
28 Pl - Al Blank - 3
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Pages 194-200 have been removed in accordance with copyright laws. The removed reference is: 

Sotgia, Salvatore Published: July 29, 2013 Plasma L-Ergothioneine Measurement by High
Performance Liquid Chromatography and Capillary Electrophoresis after a Pre-Column 
Derivatization with 5-Iodoacetamidofluorescein (5-IAF) and Fluorescence Detection, 
https: //doi.org/ l 0.13 71/joumal.pone.0070374 
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Appendix 3 Certificates of Analyses for Multiple Production Batches of 
ErgoActive TM 

Appendix 3.1 Certificate of Analysis ErgoActive™ Lot 3332-1606-01 


Appendix 3.2 Certificate of Analysis ErgoActive™ Lot 3332-1610-03 


Appendix 3.3 Certificate of Analysis ErgoActive™ Lot 3332-1611-04 


Appendix 3.4 Certificate of Analysis ErgoActive™ Lot 3332-1611-05 


Appendix 3.5 Certificate of Analysis ErgoActive™ Lot 3332-1608-02 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix 3.1 Certificate of Analysis ErgoActive™ Lot 3332-1606-01 

30111 TornJ•. 
Roncho s~nt.l M.v t~nLI. ( A 9268( 

Tel 9~9.63~ 1990 
F3X· 94H35 1988 

CERTIFICATE OF ANALYSIS 

Product: ErgoActive ...., 5%With Mallodextrin 
Item# ER0203332 

Lot No: 3332 1606-01 Oril(inal Manufacturer: Anhui Ltinkinl( Biotcchnoloi:_,·• 
Date of Mwnufacturin1:: 06-0S-16 EArlusin Di>trihutor Blue California 
Expirationlrc-tc)t date: 06-0S-18 Plant Extract Ratio: N/A 
QC ucccptancc dale: 07-22-16 Curril•r : Maltodcxtrin 
Country of Origin : C hina Thi. Product has NOT been treated 

ATTRIBUTES SPECIFIC ATION METHODS RESULTS 

APPEARANCE WlllTE POWDER VISUAL PASS 
FOREIGN MA'lTER ABSENT VISUAL PASS 
OIXlll CHARACTERISTIC OLFACTORY PASS 
TASTE CHARACTERIS"l'IC GUSTATORY PASS 

I ,...Ergothioncin<' ~ S% llPLC 5.28% 

LOSS ON DRYI NG :;:6% USP 34 S.30% 
HEAVY METALS < IOppm USP 34 l'ASS 
LEAD < I ppm ICP-MS <0.20ppm 
ARSENIC < I ppm ICP-MS <0.50 ppm 
CADMIUM < I ppm ICl'-MS <0.25ppm 
MERCURY < I ppm ICP-MS < 0 .IOppm 
13Ul.K DENSITY 0.:1-0.f>p./ml USP ~4 U.48 g/ml 
TAI' DENSITY ~ 0 (, g/ml USP 34 0.70 g/ml 
PARTICLE Sl/,f-:: > 90°/o 1hrnu!h Mesh #1!0 Sieve USP 34 97% 

TOTAL PL.ATE COUNT < S,000 cfo/p.m AOAC < 500 cfulgm 
TOTAi. COLI FORM < JOO c fu/gm AOAC.: < 3 cfu/gm 
YEAST AND MOl.DS < 100 cfu/gm AOAC < IO cfu/gm 
E.COLI : NEGATIVE AOAC NID 
SALMONELLA NEU ATl VE AOA C PASS 

SHELF LIFE 2 	 YEARS AOAC PASS 

Approved by: X. Y.Mao ({/(· Manager) Revision date: 02-23-201 7 

• 	 ,\~ lll'l l.0'11\1'1(; IS Ill .I E ( ',\l ,ll'Ol('ll,\"S OWi\ l'l(Ol)l~ ·no:>i FAC'll. l"I'\ . 

• 	 nns I)( lClNE~'T ('( l:-1 1 . .\11\S ('Ol\"fll)E""TIAI. INF• lR.'IAllON THAT IS NTENDED ONLY FOR 1 1m 
l 'SE OF THE P.-\RTI" TO 111mM IT IS ADDRESSED. AJ\'Y DISCLOSURE. C'OP\ TIIG. DL~TR!Bl'TIU:-1 

OR l'SE OF THE CONTE"IS OF THIS l"TOR.\ IATION TO TIIE TI{JRO PARTI" IS PROHIBITED. 
• 	 T l llS l'IWDI c·r SI IOI 'l.ll llE S"IORl:ll SE.llJ:I> I"" (1)01 , \'\'I} DRY l~ .. IC'E. 



GRAS ASSOCIATES, LLC 	 Page 200 of 213 
000201 



-- ---- ---------------------------

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix 3.2 Certificate of Analysis ErgoActive™ Lot 3332-1610-03 

30111 lorr•J> 


Roncho Sa11~1 M.11 EJ'"" CA 916hl: 

Tel 949 63S 1990 

F;uc- 949 6 lS.1988 


CERTIFICATE OF ANALYSIS 

Producl: ErgoAclive,.., 5%With M:illodc~trin 
lkm# ER0203332 

Lot Nu: 3332-1610-<l3 Orij:inul Manufacturer: Anhui Lonkini.: Biotcchnulu(.(_\'' 
Date of Manufacturing: 06-28-16 Eiclud\'e Distributor: Blue California 
Expir-.ition/re-test date: 116-28-111 Plant Extract Ratio: NIA 
QC acceptance date: 07-22-16 Cu rrier: Ma ltodextrin 
Country of Orii;in : China This Product ha• NOT hccn treated 

ATTRIBUTES SPECIFICATION METHODS RESULTS 

/\Pl'EARANCE WlllTE l'OWULR VISUAL PASS 
HJREl<iN M/\'ITER /\US ENT VISUAL l'/\SS 
OOOR CllARACTERIS rtC OLFACTORY PASS 
TASTE Cl l/\R/\CTERISTIC GlJST/\TORY P/\SS 

I ~ErJ!othiont"ine lll'LC 5.311% 

LOSS ON DRYING !:6% USP 34 5.20% 
!LEAVY METALS <IO ppm USP 34 PASS 
LEAD < I ppm ICP-MS <0.20 ppm 
ARSENIC < I ppm ICP-MS <0.50 ppm 
CADMIUM < I ppm JCP-MS < 0.25 ppm 
MERCURY < I ppm ICP-MS <O.IOppm 
Blll.K DENSITY 0.;l-06g/ml lJSI' 3-l 0.50 g/ml 
TAI' DENSITY ~ 06g/ml l JSI' 3-l 0 .72 g/ml 
PARTICLE SIZE: > 90% thruugh Mesh #80 SiC\"C USP3-I 97<'/o 

TOTAL PLATE COUNT < 5.000 cru/gm AO/IC < 500 clU/gm 
TOTAL COU FORM < IOOclialgm AOAC < 3 cfu/gm 
YEAST AND MOLDS < l<Xlcfta/gm AOAC < 10 cfu/gm 
E COLI : Nl'.GATIVH AOAC N/D 
SAi .MONl'.1 .1.A NHiAllVE AOAC l'ASS 

SllELF LIFE 2 	 YEARS 110/\C PASS 

Approved by: X Y.Mav ({](· Manager ) Revision da1e: 02-23-2017 

• 	 A:'\HUI L0 .'IKl;>1G IS BLUECA LIFOR:"IA'S OW:"/ l'RODL'CT!O:'\ FACILIT Y. 

• 	 Tl ns [)()('\'MF~ cmn.\J :->S ('C !NFIDf.:-.rllAI . Th1'()R.\I. \ Tl(l:-1 Tl l.\T IS 11\'rn:>.~)ED 0NL y f()R Tl TE 
I ·sE Oi:-1111( PMff'I 'Ill WIJC )~J n IS ,\l)J)lll ' SSEJ) """ J)JSC' l.OSl IJU(. ('01''1 INC; . J)JSTIUlll n10:-i 
OR l 'SE ()F TIIE co :TE~S OFTillS ll\1'0R~ ISn0'.ll TOTITF TIURD PARn· 1s PROIJIDn'ED 

• 	 nus PRODllCT SllOlll.D BE S10 kED SEALED l'.11 A COOL A.'ID DRY PLACE. 
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GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix 3.3 Certificate of Analysis ErgoActive™ Lot 3332-1611-04 

30111 Ton•> 

RJncho Sl11ta Ma·~Jrtt.:> CA '1168!1 


Tel 9•19 635.1990 

F~~. ~49 635 1988 


CERTJFICATE OF ANALYSIS 

Product: ErgoActive -r" !\% With Maltodcxtrin 
Item# ER0203332 

Lot No: 3332-1611-0-' Original Manufacturer: Anhui Lonking Biolcchnolul(.\'• 
Date of Manufac1uring: 06-28- 16 Exclu•in Distributo r : Blue California 
Expirution/r1.~tc•t <.lute: 06-28-18 Plant Extracl Ratio: NIA 
QC acceptance <late: 07-22-16 Ca rrier: Mullu<.lextrin 
Country of Origin : China This Product has NOT hccn tr1.·u1c<.1 

ATTRlBUTES SPEClflCATlON METHODS RESULTS 

APPEARANCE WlllTE POWDER VISUAi. PASS 
FORl'IGN MATrrn ABSENT VISIJAI . l'ASS 
ODOR Cl IARACTERISTIC Of.FACTORY PASS 
TASTE Cl IARACTERISTIC GUSTATORY l'ASS 

lll'LC 5.35"!. 

LOSS ON DR YI NG ,:S6~'0 US!' 34 5.20% 
llE1\VY METAl.S < 10 ppm USP34 PASS 
LEAD < I ppm ICl'-MS <0.20 ppm 
ARSENIC < I ppm ICP-MS <0.50 ppm 
CADMlUM < I ppm ICP-MS <0.25 ppm 
MERCURY < I ppm ICP-MS < 0.10 ppm 
BULK DENSITY 0.3-0.6 g/mI USP ~4 0 .50g/ml 
TAP DENSITY :! 0.6 g/ml USP34 0 .72 g/ml 
PARTIC LE SIZE: > 90".i-0 thruugh Mesh 1180 Sic,·c USP 34 97% 

TOTAl . Pl .ATE COUNT < 5,000 cl'u/gm AOAC < S<XJ cfu/gm 

TOTAi . COLIFORM < 100 cfu/gm AOAC < 3 cl'u/ gm 
YEAST AND MOLDS < IOO cfu/gm AOAC < 10 du/gm 
E. COLI : NEGATIVE AOAC NID 
SAi .MONEl.LA NEGATI VE /\OAC PASS 

Sll El.F LIFE 2 YEARS AOAC PASS 

Approved by: X. Y.Mao (QC· Manager) Revision date: 02-23-2017 

• 	 ,\ Nll ll l l.01\t.: IN<: IS Bl.n: l'Al.IFORl\IA'SOll'N 1'1~01>1 !(''1'101' l'.\Cll.ITY. 

• 	 11 llS IXX'l'~ ll-.i'-1 CO); 1.\1 :-IS CO!\l·lDl-.N'llAI 11\l'OR~IAll<>l' 'lllAT IS 11' 11:1\DEll 01'1.Y H >R II IE 
\ ISE OF '1111· P/\RlY 'I<> \\'110~111 IS ADl>Rl'SSEI>. ANY DISCl.OSllRE.. ('OJ'Yll'G. l)IS'I Rll!l''llOI\ 
OR\ 'SE OF 'lllE c ox·1vs1s OF 'l111S INH>R~IATIOI\' '10 '1111' 'llURl)l',\ RTY IS PIWllllllTl'll. 

• 	 llUS l'ROl)l'CT SllO \ ijJ) UE ST<>RJ:ll SE.\IJ:l) IN ,\ COOi. .\,\:I> DRY Pl _\CE. 
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Appendix 3.4 Certificate of Analysis ErgoActive™ Lot 3332-1611-05 

30111 T011n· 

Pancho Santa Mart•nta. (A, 926lk 


Tel 949.635 1990 

Fa• 949.635 1988 


CERTIFICATE OF ANALYSIS 

Product: ErgoActive .,..., 5%With Mallodcxtrin 
Jtem# ER0203332 

Lot No: 3332-1611-05 Original Manufacturer: Anhui Lonking Biotechnology• 
Date of Manufacturing: 11-03-16 Exclusi\'e Distributor: Blue California 
Expirationlre-test date: 11-03-111 Plant Extract Ra tio: NIA 
QC llCCCJllUncc dutc: 11-111 16 Cu rrier: Maltodcxtrin 
Count~ ofOrii.tin : Chin:i This Product has NOT lx'Cn trcutcd 

AITRJBUTES SPECIFICATION METHODS RESULTS 

APPEARANCE WI IITE POWDER VISUAL PASS 
f.OREICiN MAITER AnSENT VISUAi. PASS 
ODOR Cl IARACTERISTIC DI .FACTORY PASS 
TASTE Cl IARACTERISTIC GUSTATORY PASS 

Jr Ergothiom.-in< llPLC 5.38% 

I .OSS ON DR YING =:: (lfYo USP 34 530% 
1-IEAVY METAi .S <JO ppm USP 34 PASS 
LEAD < I ppm ICP-MS <0.20ppm 
ARSENIC < I ppm JCP-MS < 0.50 ppm 
Ci\DMJUM < I ppm JCP-MS < 0.25 ppm 
MERCURY < I ppm ICP-MS < 0.10 ppm 
ll lJLK DENSITY f>.:l -0.C.glml USP 34 0.4X glml 
TAP DENSITY ;:: 0 .6 gfml USP 34 0.7 1 glml 
l'ARTI CI .Ii SI/'.!\: > (.XJCYo lhrough M<.~sh #~) Sie\'C USP .14 96% 

TOTAL l'l.ATI' COUNT < 5.0fXJ cfulgrn AOAC < 500 c fulgm 
TOTAi . COl.IFORM < JOO clutgm AOAC < 3 cfulgm 
YEAST AN D MOLDS < IOO cfulgrn AOAC < JO cfulgm 
E.COLI : NEGATIVE AOAC NID 
SAi .MONEI.I .A NEGATIVE AOJ\C PASS 

SHELF LIFE 2 	 YEARS AOAC PASS 

Approved hy: X. Y.Mao (QC Manager) Revision date: 02-23-2017 

' 	 THIS DOCL1'1El\'T COXTAl1'S CO/\l'IDD lll.\L l>IFOR.\1.\1101\ 111,\T JS 11'TE/\TIED 01'1.Y FOR THE 
I "SE OF l'llE PAlffY 'IO WllO~l IT IS .\ DllRl'.SSl'.ll. " y lllS('l.OSl "HE. COPYl:-IG. lllSTHllll rno :-i 
OR l'SE OF lHE CO:-ITE)\'fS OF THIS INFOR.\!ATIOJ\ TO THE TIIlRD PARTY IS PROHIBITED. 

• 	 TlllS l'ROllt~·T SI IOI ' I.I) BE S'l(ll!Ell SJ..Al.l·:D II\' ,\ COOi. AKll llllY Pl. '\CE. 
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Appendix 3.5 Certificate of Analysis ErgoActive™ Lot 3332-1608-02 

30111 Tom1' 

Rancho Sant<> Mar prrLl. CA 9266b 


Tel 94?.635.1990 

F3><. 949.635 1988 


CERTIFICAT E OF ANALYSIS 

Product: E1-g0Active rn 5% With Maltodcxtrin 
Item# ER0203332 

Lot Nu: 3332-16011-02 Original Manufacturer: Anhui Lonking Bintcchnology• 
Date of Manufacluring: 06-28-16 Exclu•h·e Distributor : Blue Califo rnia 
Expiration/re-test date: 06-21.1-18 Plant Extract Ratio: NIA 
QC acceptance date: 07-22-16 Carrier: Maltodextrin 
Country of Orif.lin : China This Product ha• NOT been treated 

ATTRIBUTES SPECIFICATION METHODS RESULTS 

APPEARA NCE WHITE POWDER V ISUAL PASS 
FOREIGN MATIER AllSENT VISUAi. PASS 
OOOR CHARACTERISTIC OLl'ACTORY PASS 
TASTE Cl IARACTERISTIC GUSTATORY PASS 

1,..t·:rgod1ionrint IJPl .C 5.35% 

LUSS ON OR YING :;:6% USP 34 5.20% 
HEAVY METALS < IO ppm USP 34 PASS 
LEAD < I ppm ICP-MS < 0.20 ppm 
ARSENIC < I ppm ICP-MS < 0.50 ppm 
CADMIUM < I ppm JCP-MS < 0.25 ppm 
MERCUR Y < I ppm TCP-MS < 0 .10 ppm 
UULK OENSITY 0.3-0.6 g/ml USP 34 0.50g/m i 
TAP DENSITY :::,0.6g/mi USP 34 0.72 g/ml 
PARTICl.F. ST7.F. . > 90% thmugh Mesh #80 Sieve USP 34 97% 

TOTAl. Pl.ATE COi JNT < 5,000 c fu/gm AOAC < SOOcfhlgm 
TOTAL COLI FORM < 100 cfulgm AOAC < 3 cfu/gm 
YEA ST ANO MOLOS < IOOcfiligm /\OAC < 10 cfu/gm 
F.. COJ.1 : N EGATIVE AOAC N/D 
SALMONEl.I.A NEGATI VE AOAC PASS 

SHELF LIFF. 2 	 YE ARS AOAC PASS 

Approved by: X Y. Mao ( QC· Manager ) Revision dme: 02-23-2017 

• 	 A l"lll 'f l.O.'I J.:I.~(; IS llL n : C:,\1.11'01<.'l f,\'S O \\' I" l'ROlllTTIO~ F,\ C ll.ITI'. 

• 	 THIS IJO<~Ll~lli'l'I COK'I Al~S CO!\F l!J.ENTIAL INFORl\Lnlo!\ '11 IAI IS lNTEl\lJllJ ONLY m il Tl IE 
l 'SE 01' T l IE PARH ·10 W I I< lf\f f'I IS Af}lJllHSSED. AKY DISC! .USUNL COPYl!\G. DISTIUIJL"f IUN 
OR l 'SE Ol" lllE CC!N'll :NTS <IF T lllS l!\FOll:llA'll<IN T< >'ll ll c TlllRll PAK I Y IS Pl{()l llBITED. 

' 	 Tiii S PllODI ICT SllOl '1.1) llE ST< >KED Sl; Al.Ell II\ 1\ COOL.\!\D DRY I~ , \CE. 
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Appendix 4 Pesticide Analyses for Multiple Production Batches of 
ErgoActive™ 

Appendix 4.1 Pesticide Analysis for ErgoActive™ Lot 3332-1606-01 
Appendix 4.2 Pesticide Analysis for ErgoActive™ Lot 3332-1608-02 
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Appendix 4.1 Pesticide Analysis for ErgoActive™ Lot 3332-1606-01 

~:: eurofi ns I 
Eurolins Scientific Inc. 

Supplement Analysis Center 

Supplement Analysis Center 1365 Redwood Way
Petaluma, CA 94954 

Te1... 1 707 792 7300 


Fax:• 1 707 792 7309 

February 23, 2017 

Cecilia Cecilia McColtum 
Blue California Co. 
30111 Tomas 
Rancho Santa Margarita, CA 92688 

CERTIFICATE OF ANALYSIS 


AR-16-KK-O 17973-02 


Batch # : EUCAPE-00086225 

This analytical report supersedes AR-16-KK-017973-01. 

Sample Identification: 

Sample#': 740-2016-00017586 


Description: ErgoActive 5%, Lot#3332-1606-01 

Condition: White powder in a double ziplocl< bag received at room temperature. 


Date Received: Oecember07, 2016 


QA12C: Pesticides - USP 561 Screen (USP 39) 
'Method Reference: USP 561 Theoretical 
Completed: 1212812016 Result Level 

Acephate <0 .10 mg/kg 
[Method performed by an outsource lab.} 

Alachlor <0 .02mg/kg 
Aldrin and Dieldrin (sum of) <0 .02 mg/kg 
Azinphos-ethyt <0 .02 mg.lkg 
Azfnphos-methyl <0.05mglkg 
Bromophos-ethyl <0 .02 mg/kg 
Bromophos-methyl <0 .02 m glkg 
Bromopropylate <O.OS m g/kg 
Chlordane (sum of cis-, trans- and <0 .05 m glkg 
Oxych!ordar1e) 
Ch!orfenvinphos <0.02mg/kg 
Ch!orpyrifos-ethyt <0 .02mg/l<g 
Chtorpyrifos-methyl <0 .02mg/kg 
C h!orthal-d imethyl <0.01 mg/kg 
Cyfluthrin (sum of) <0.10 m g/kg 
Cyhalothrin, lambda- <0.02mg/kg 
Cypermethrin and isomers (sum of) <0.1 mgfkg 
DDT (total) <0.02 mg/kg 
Deltamethrin <0.10 m g/kg 
Diazinon <0.02 mg/kg 
Dichlofluanid <0.02 mg/kg 
Dichlorvos <0.02 mg/kg 
Dicofol <0.02 mg/kg 
Dimethoate/Omethoate (sum) <0.10 mg/kg 
Endosulran (sum of isomers and endo. sulfate) <0.02 mg/kg 
Endrin <0.02 mg/kg 
Eth ion <0.02 mg/kg 
Etrimfos <0.05 mg/kg 
Fenchlorpllos (sum) <0.10 mg/kg 
Fenitrothion <0.02 mg/kg 
Fenpropathrin <0.03 mg/kg 

All worl< done in accordance with Eurofins General Terms and Conditions of Sale {USA): 
full text on reverse or www.eurofinsus.co.mrTerms_an<l_Conditicns.pdf 

Page 1 of3 
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~:. curofins Sample#: 740-2016-00017586 Blue California Co. 
30111 Tomas 

~ancho Santa Margarita, CA 
92688 

QA12C: Pesticides - USP 561 Screen (USP 39) 
Method Reference: USP 561 Theoretical 
Completed: 1212812016 Result Level 

Fensulfothion (sum of parent, -oxons and 
 <0.05 mg/kg 
sulfones) 

Fenthion (sum of fenthion, -oxons, -sulfones) 
 <0.05 mg/kg 
Fenvalerate 
 <0.20 mg/kg 
Flucythrinate <0.05 mg/kg 
Fluvalinate, tau- <0.05 mg/kg 
Fonofos <0.02 mg/kg 
Heptachlor (heptachlor+ cis-, trans- h. epoxide <0.03 mg/kg 
Hexachlorobenzene <0.01 mg/kg 
Hexachlorocyclohexane isomers (other than <0.02 mg/kg 
gamma) 
Undane (gamma-·HCH) <0.01 mg/kg 
Malathion and malaoxon (sum of) <0.02 mg/kg 
Mecarbam <0.05 mg/kg 
Methacriphos <0.05 mg/kg 
Methamidophos <0.05 mg/kg 
Methidathion <0.02 mg/kg 
Methoxychfor <0.05 mg/kg 
Mirex <0.01 mg/kg 
MClnocrotophos C".o.10 mg/kg 
Parathion-ethyl and Paraoxon-ethyl (sum of) <0.20 mg/kg 
Parathion-methyl and Paraoxon-methyl (sum <0.20 mg/kg 
of) 
Pendimethalin <0.10 mg/kg 
Pentachloranisole 
 <0.01 mg/kg 
Permethrin and isomers (sum of) 
 <0.2 mg/kg 
Phosafone 
 <0.04 mg/kg 
Phosmet 
 <0.05 mg/kg 
Piperonyl butox,ide (PBO) 
 <1 .0 mg/kg 
Pirimiphos-ethyJ 
 <0.05 mg/kg 
Pirimiphos-methyl (incL N-desethyl-) 
 <0.10 mg/kg 
Procymidone 
 <0.10 mg/kg 
Profenofos <0.10 mg/kg 
Prothiofos 
 <0.05 mg/kg 
Pyrelhrum (sum of cinerins, jasmolins, 
 <3,0 mg/kg 
pyrethrins) 

Quinalphos 
 <0.05 mg/kg 
Quintozene (sum 
 <0.1 mg/kg 
quintozene,pentachloraniline,MPPS) 

s 421 
 <0.02 mg/kg 
Tecnazene 
 <0.05 mg/kg 
Tetraditon 
 <0.05 mg/kg 
Vinclozolin 
 <0.05 mg/kg 

QA23Q: Bromide, i norganic (GC) 
Method Reference: EURL-SRM, Bromine Containing Fumigants Theoretical 
Completed: 1212812016 Result Level 

Bromide <10 mg/kg 
[Method performed by an outsource lab.] 

All wori< done in aooordance with Eurofins General Terms and Conditions of Sale (USA); 
full text on reverse •or www.eurofinsus.comlTerms_and_Conditions.pdf 

Page 2 of3 
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~·· eurofins Sample#: 740-2016-00017586 Blue California Co. 
30111 Tomas 

~ancho Santa Margarita, CA 
92688 

QA602: EBOCs (Oithiocarbamates) (CS2 method, GC-MS) 
Method Reference: J . Agric. Food Chem. Vol. 49 pp 2152, 2001 Theoretical 
Completed: 12128'2016 Result Level 

Total Dithiocarbamates, as CS2 <0 .01 mg/kg 
[Method performed by an outsource lab./ 

Results pertain only to the items tested. 
All results are reported on an as-is basis unless otherwise stated. 
Estimation of uncertainty of measurement is available upon request 
Results shall not be reproduced except in full without written permission from Eurofins Scientific, Inc. 

(b) (6) 

Hilary Rog-ers
Operations Manager 

--

All wcrk dnne in accordance with Eurofins General Terms and Conditions of Sale (USA); 
full text on reverse orwww.eurofinsus.com!Terms_and_ Conditions.pdf 

Page 3 of3 
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Appendix 4.2 Pesticide Analysis for ErgoActive™ Lot 3332-1608-02 

Eurofins Scientific Inc. 
Supplement Analysis Center 

1365 Redwood Way 
~-- eurofins I 

Supplement Analysis Center 
Petaluma, CA 94954 
Tel.+1 707 792 7300 

Fax:+1 707 792 7309 
February 23, 2017 

Cecilia Cecilia McCollum 

Blue Califomfa Co. 

30111 Tomas 

Rancho Santa Margarib, CA 92686 


CERTIFICATE OF ANALYSIS 

AR-16-KK-017972-02 


Batch #: EUCAPE-00066225 

This analytical report supersedes AR-16-KK-017972-01. 

Sample Identification: 

Sample#: 740-2016-00017592 


Description: ErgoActive 5%, Lot #3332-1606--02 

Condition: White powder in a double ziplock bag received at room temperature. 


Date Received: December 07, 2016 


QA12C: Pesticides - USP 561 Screen (USP 39) 
Method Reference: USP 561 
Completed: 12126'2016 Result 

Acephate <0 .10 mg/kg 
[Method performed by an outsource lab.] 

Alachlor <0.02 mgfkg 

Aldrin and Dieldrin (sum of) <0.02 mgfkg 

Azinphos~lhyl <0.02 mg/kg 

AzinphoS4nethyl <0.05mg/kg 

Bromophos-ethyl <0.02 mg/kg 

Bromophos-methyl <0.02 mg/kg 

Bromopropylate <0.05mg/kg 

Chlordane (sum of cis-, trans- and <0.05 mg/kg 

Oxychlordane) 

Chlortenvinphos <0.02 mg/kg 

Chlorpyrifo~lhyf <0.02 mg/kg 

ChlorpyrifoS4llethyl <0.02 mg/kg 

Chlorthal-dimethyl <0.01 mg/kg 

Cyfluthrin (sum of) <0.10 mg/kg 

Cyhalothrin, lambda- <0.02 mg/kg 

Cypem1ethrin and isomers (sum of) <0.1 mg/kg 

DDT (total) <0.02 mg/kg 

Deltamethrin <0.10 mg/kg 

Diazinon <0.02 mg/kg 

Dichlofluanid <0.02 mg/kg 

Dichlorvos <0.02 mg/kg 

Dicofol <0.02 mg/kg 

Dimethoate!Omethoate (sum) <0.10 mg/kg 

Endosulfan (sum of isomers and endo. sulfate) <0.02 mg/kg 

Endrin <0.02 mg/kg 

Eth ion <0.02 mg/kg 

Etrimfos <0.05 mg/kg 

Fenchlorphos (sum) <0.10 mQ/kg 

Fenitrothion <0.02 mg/kg 

Fenpropathrin <0.03 mgfkg 


An woric done in accordance with Eurofins General Terms and Conditions of Sale (USA); 
full teX! on reverse orwww.eurofinsus.ccm/Terms_and_Conditioos.pdf 
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~=~ curofins Sample#: 740-2016-00017592 Blue California Co. 
301 11 Tomas 

~anclto Santa Margarita, CA 
92688 

QA12C: Pesticides - USP 561 Screen (USP 39) 
Method Reference: USP 561 Theoretical 
Completed: 12'28'2016 Result Level 

Fensulfothion (sum of parent, -0xons and <0.05 mg/kg 
sulfones) 
Fenthion (sum oHenthfon, -oxons , -sulfones) <0.05 mglkg 
Fenvalerate <0.20 mg/kg 
Flucythrinate <0.05 mglkg 
Fluvalinate, tau- <0.05mg/kg 
Fonofos <0.02 mg/kg 
Heptach!or (heptachlor+ cis-, trans- h. epoxide <0.03mg/kg 
Hexachlorobenzene <0.01 mg/kg 
Hexachlorocyclohexane isomers (other than <0.02 mg/kg 
gamma) 
Undane (gamma-HCH) <0.01 mg/kg 
Malathton and malaoxon (sum of) <0.02 mg/kg 
Mecart>am <0.05mg/kg 
Methacripllos <O:D5 mg/kg 
Methamidophos <0.05mg/kg 
Methidathion <0.02mg/kg 
Methoxych!or <0.05 mg/kg 
Mirex <0.01 mg!kg 
Monocrotophos <0.10 mg/kg 
Parathion-ethyl and Paraoxon-ethyl {sum of) <0.20 mg/kg 
Parathion-methyl and Paraoxon.rnethyl {sum <0.20 mg/kg 
of) 
Pendimethalin <0.10 mg/kg 
Pentachloranisole <0.01 mg/kg 
Permethrin and isomers (sum of) <0-2 mg.ll<g 
Phosalone <0.04 mg/kg 
Phosmet <0.05 mg/kg 
Piperonyl butoxide (P-60) 
 <1-0 mg/l<g 
Pirimiphos-elhyl 
 <0,05 mg/kg 
Pirimiphos-methyl (incl. N-desethyl-) 
 <0.10 mg/kg 
Procymidone 
 <0.10 mg/kg 
Profenofos 
 <0.10 mg/kg 
Prothinfos 
 <0.05mg/kg 
Pyrethrum (sum of cinerins, jasmolins, 
 <3.0 mg/kg 
pyrethrins) 
Quinalphos 
 <0.05 mg/kg 
Quintozene (sum 
 <0.1 mgfkg 
quintozene,pent.ach'loraniline, MPP S) 

s 421 
 <0.02 mg/kg 
Tecnazene 
 <0.05 mglkg 
Tetradifon 
 <0.05 mg/kg 
Vinclozolin 
 <0.05 mg/kg 

QA23Q: Bromide, inorganic (GC) 
Method Reference: EURL-SRM, Bromine Containing Fumigants Theoretical 
Completed: 1212812016 Result Level 

Bromide <10 mglkg 
[Method performed by on outsource lob.] 

All warlo: d<ine in accordance with Eurofins General Terms and Conditions of Sale (USA); 

full text on reverse orwww.eurofinsus.comfTerms_and_Con'ditions.pdf 
Page 2 of 3 
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~~. eurofins Sample#: 740-2016-00017592 Blue California Co. 
30111 Tomas 

:tancho Santa Margarita, CA 
92688 

QA602: EBOCs (OithiocarbamatesJ (CS2 method, GC-MS) 
Method Reference: J . Agric. Food Chem. Vol. 49 pp 2152, 2001 Theoretical 
Completed: 1212812016 Result level 

Total Dithiocarbamates, as CS2 <0.01 mg/kg 
[Method performed by an outsource lab.] 

Results pertain only to the items tested. 
All results are reported on an as-is basis unless otherwise stated. 
Estimation of uncertainty of measurement is available upon request. 
Results shall not be reproduced except in full without written permission from Eurofins Scientific, Inc. 

(b) (6) 

Hllary Rogers-- ._ 
Operations Manager 

A ll work done in acrornance with Eurofins General Terms and Conditions of Sale (USA}; 
full text on reverse orwww.eurofinsus.com/Terms_and_Conditil)ns.pdf 
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Appendix 5 Product Stability Report 

Product Stability Report 

l. 	 Purpose 
This report helps us to identify the quality and stability parameter of the product as well as its storage condition. 

2. 	 Background 
In order to access the valid safety conswnable period, as well as the stability performance of the product during its storage 
process, the Company has developed a new sampling method. This method evaluates 3 consecutive samples for 36 

months to detect any quality change indicators. During this period, the color, state, and content of the samples are 
evaluated based on sampling method. 

3. 	 Experimental Method 


HPLC 


4. 	 Sample Source 


Provided by R&D department 


5. 	 Experimental Conditions 

Room temperature 


6. 	 Analytical Methods and Criteria 
6.1 	 Color and Traits: Sample placed on a clean white paper and analyzed by visual method 

6.2 	Content: Analyzed based on Company's SOP for product content detection 

7. 	 Sampling Method 


Sample every 6 months for 36 months. 


8. 	 Appendix 

Appendix A: Result of the stability lest of the product under room temperature storage. 


9. 	 Precaution 

Products should be thoroughly mixed lo consider qualifying product batch for testing. 


IO. 	Conclusion 
The content, trait, and color stability from t11ree batches oft11e sample products were evaluated for 12 months as of current. 
The data show the product being stable under current conditions and will continue to be evaluated for product stability and 

quality. 
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Description I Product 

Batch number FB160310 

Type of product 98% 

Date of production 

Size of Package 

2016.03.17 

20 g/bag 

Experimental conditions 

Starti ng ti me of tes ting 

Room temperature 

2016.03.27 

stability items tested J Product criteria Measuring methods Month O Month 6 Month 12 

Color white color samples placed on a clean/ white 

paper and visualized by naked eyes 

white color 

crystall ine powder 

99.3% 

white color 

crystalline powder 

99.1% 

white color 

crystalline powder 

99.2% 

State crystalline powder 

Content 1%) ~98% SOP-QC-41 

Description I Product 

Batch number FB160313 

Typeof product 98% 

Date of production 

Size of Package 

2016.03.21 

20 g/bag 

Experimental conditions 

Starting ti me of testing 

Room temperature 

2016.03.27 

stability items tested I Product cri teria Measuring methods Month O Month6 Month 12 

Color white color samples placed on a clean/white 

paper and visualized by naked eyes 

white color 

crystalline powder 

99.6% 

white color 

crystalline powder 

99.5% 

white color 

crystal I ine powder 

99.5% 

State crystal! ine powder 

Content(%) ~98% SOP-QC-41 

Reporter/Date: Reviewer/Date: Approver/Date: 

GRAS Notice -Ergothioneine 
Blue California 9/25/17 

Appendix A: 

Results of stability test of the product during the storage at room temperature 

Description I Product 

Batch number FB160307 
 Date of producti on 2016.03.14 Experimenta l conditions Room temperature 

Type of product 98% Size of Package 20 g/ba~ Starti ng ti me of testing 2016.03.27 

stability items tested I Product cri teria Measuring methods Month O Month 6 Month 12 

Color white color samples placed on a clean/white white color white color white color 

State crystal! ine powder paper and visualized by naked eyes crystalline powder 

Content(%) ~ 98% 

crystalline powder crystal line powder 

SOP-QC-41 99.3%99.5% 99.4% 

END 
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