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Center for Food Safety and Applied Nutrition 
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111404.2-VBC.1.3 

RECEIVED 
MAR 2 9 2023 

OFFICE OF FOOD ADDmvE SAffiY

To Whom It Concerns, 

In accordance with 21 CFR Part 170, Subpart E, we as the agent [REJIMUS, INC., 600 W. Santa Ana Blvd. 
Ste 1100, Santa Ana, CA 92701), are hereby submitting the attached determination of GRAS status on 
behalf of our client, Hangzhou Viablife Biotech Co, Ltd. University Science Park of Liangzhu Hangzhou 
Zhejiang, 311113, for Hydroxytyrosol. The substance is intended to be included in ready-to-drink 
beverages, fats and oils, and juices at levels of 5 - 10 mg per serving. The accompanying documentation 
incorporated as part of the review is provided in addition to the electronic notification and in CD-ROM 
version. 

Should you have any questions concerning this report, please let me know. 

Respectfully, 

Jim Lassiter, President/COO 
REJIMUS, INC. 
info@rejimus.com 

~ EJI us 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

PART 1 – SIGNED STATEMENTS AND CERTIFICATION 
REJIMUS, INC., as Agent for Hangzhou Viablife Biotech Co., Ltd. is hereby submitting a GRAS determination 
notice in accordance with 21 CFR 170.255 (c)(1). 

Name and Address of Notifier and Agent 

Agent: 
REJIMUS, INC. 
600 W. Santa Ana Blvd., Suite 1100 
Santa Ana, CA 92701 
Tel: +1 (949) 485-2112 
www.rejimus.com 

Notifier: 
Hangzhou Viablife Biotech Co, Ltd. 
University Science Park of Liangzhu 
Hangzhou Zhejiang, 311113, China 

Name and Address of Manufacturer 

Jiangxi Viablife Biopharmaceutical Co., Ltd. 
China (Nanchang) TCM Sci-Tech Innovation City 
Ganjiang New Area, China 

Name of the GRAS Substance 

Hydroxytyrosol 

Intended Conditions of Use and Levels of Inclusion 

Hydroxytyrosol is intended for use as an ingredient in ready-to-drink (RTD) beverages, fats and oils, and 
juices at levels of 5 - 10 mg per serving. 

Hydroxytyrosol will not be added to meat and poultry products and will not be included in foods that are 
marketed towards infants and young children, inclusive of infant formula. Hydroxytyrosol is not intended 
for addition to standardized foods unless it is permitted by the applicable standard of identity. 

Basis for GRAS Conclusion 

Pursuant to 21CFR §170.30(a) and (b), Hydroxytyrosol has been concluded to be generally recognized as 
safe (GRAS) for use as an ingredient in specified foods and beverages as described in this notification, on 
the basis of scientific procedures. 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Premarket Approval Exemption 

Hangzhou Viablife Biotech Co, Ltd. finds that the notified substance, Hydroxytyrosol, is not subject to the 
premarket approval requirements of the Federal Food, Drug, and Cosmetic Act based on the conclusion 
that the substance is generally recognized as safe (GRAS) under the conditions of its intended use. 

Availability of Information 

The data and information that serve as the basis for Hangzhou Viablife Biotech Co, Ltd.’s GRAS conclusion 
is available for review and copying at reasonable times at the offices of the Agent and may also be 
provided electronically or in hardcopy form. 

Should FDA have any questions or additional information requests regarding this notification, the Agent 
shall provide further clarification and/or further information at: 

Attn: Jim Lassiter 
REJIMUS, INC. 
600 W. Santa Ana Blvd., Suite 1100 
Santa Ana, CA 92701 
E-mail: info@rejimus.com 

Trade Secrets 

The notification does not contain trade secrets and the data are not exempt from disclosure under the 
Freedom of Information Act, 5 U.S.C. Part 552. 

Certification 

Hangzhou Viablife Biotech Co, Ltd. has concluded that Hydroxytyrosol is Generally Recognized as Safe for 
use in ready-to-drink beverages, fats and oils, and juices at levels of 5 - 10 mg per serving based on 
scientific procedures in accordance with 21 CFR 170.255(c)(1). As their Agent, REJIMUS, INC. takes 
responsibility for all communications on this matter. To the best of our knowledge, this GRAS notice is a 
complete, representative, and balanced submission that includes unfavorable information, as well as 
favorable information, known to us and pertinent to the evaluation of the safety and GRAS status of the 
use of the notified substance. 

Name, Position/Title of Responsible Person Who Signs Dossier, and Signature 

Jim  Lassiter, President/COO  
REJIMUS,  INC.  
info@rejimus.com  
  

REJIMUS, INC.™ 2023 
5 



 
           

     
 
 

 
     

    

    
 

 

           
        

   

         
     

             
         

         
      
     

   

   
    

   
  

    
   

  

   
  

 

         

     

 

3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

PART 2 – IDENTITY, METHOD OF MANUFACTURE, SPECIFICATIONS, 
AND PHYSICAL/TECHNICAL EFFECTS 

Identity 

Hydroxytyrosol is a slightly yellow viscous liquid with a purity of greater than or equal 99% hydroxytyrosol. 
The characteristics of Hydroxytyrosol are presented in Table 1. Hydroxytyrosol is naturally present in 
olives and olive oil along with polyphenols. 

Comparative methods were used to confirm the identity of the Hydroxytyrosol, which is near identical in 
chemical composition and structure to chemically synthesized Hydroxytyrosol. To confirm that 
Hydroxytyrosol from Hangzhou Viablife Biotech Co, Ltd. was comparable in structure to chemically 
synthesized Hydroxytyrosol, a proton and carbon NMR spectroscopy was conducted to demonstrate the 
chemical composition of Hydroxytyrosol (Appendix 1). Furthermore, an HPLC (Appendix 2) analysis was 
carried out to determine the identity in the finished product. The chromatograms revealed comparable 
results for Hydroxytyrosol when compared to a reference standard of Hydroxytyrosol. 

Table 1. Characteristics of Hydroxytyrosol 

Common Name Hydroxytyrosol 
CAS Number 10597-60-1 
Appearance Liquid 
Color Yellow 
Solubility Miscible in water 
Molecular Weight 154.16 
Chemical Formula C8H10O3 

Storage 0 - 4°C under unopened conditions 
Stability 2 years 

The chemical structure of Hydroxytyrosol is shown in Figure 1. 

Figure 1: Chemical Structure of Hydroxytyrosol 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration - Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
111404.2-VBC.1.3 

Method of Manufacture 

Hydroxytyrosol is a biosynthesized, purified, and fermented product manufactured using a non­
pathogenic commensal strain off. coli BL21 (DE3) expressing a Geobacil/us thermoglucosidasius phenol 
hydroxylase gene. The manufacturing involves cultivation of biocatalyst f. coli BL21 (DE3) to a desired cell 
density, cell harvesting to remove any of the components of the fermentation media, washing of cells to 
remove any trace of fermentation media, breakage of cells to produce the biocatalyst, conversion of a 
tyrosol substrate to Hydroxytyrosol using the biocatalyst created by the fermentation process, and 
centrifugation to remove the biocatalyst. Downstream processing of Hydroxytyrosol from the 
biotransformation liquid is carried out by water extraction and drying. Food grade chemicals or high-grade 
pure chemicals, solvents, and processing aids are used in the manufacture of Hydroxytyrosol. The overall 
manufacturing process flow is shown in Figure 2. 

Figure 2. Manufacturing Process Flow Chart 
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Construction of the Production Strain 

The oxidoreductase gene (phenol hydroxylase) (GenBank GCD84826.l) was amplified by polymerase 
chain reaction from the genomic DNA of Geobacil/us thermoglucosidasius and the gene was cloned into 
its own Geobacil/us thermoglucosidasius promotor expression vector, pET28a (lnvitrogen) and the 
resultant plasmid was designed pET28a-hydroxylase as shown in Figure 3. 

Figure 3. Plasmid map of pET28+hydroxylase 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Expression of the hydroxylase from pET28a is under the control of the lactose repressor gene (lacl), and 
therefore expression of the gene (and synthesis of the enzyme) occurs following induction with isopropyl 
thio-b-galactoside (IPTG), a lactose analog. The plasmid pET28a-hydroxylase was then transferred into E. 
coli BL21 (DE3) and the resultant production strain was designated as E. coli BL21 (DE3) VBL112. E. coli 
BL21 (DE3) VBL112 was grown on nutrient medium containing the antibiotic kanamycin for maintenance 
of the plasmid construct. The genomic stability of E. coli BL21 (DE3) VBL112 is maintained using master 
and working stocks, and the fermentation process abides to quality control procedures. In addition, the 
master production strain is stored and maintained/preserved in-house per internal procedure. 

Growth of E. coli BL21 (DE3) VBL112 

The E. coli strain BL21 (DE3) is widely used as laboratory strain used for expression of biotechnology 
products and has been used in manufacture of a similar ingredient intended for use as a food ingredient 
that is GRAS (FDA GRN 876). The gene sequence of E. coli BL21 (DE3) was published by Jeong et al. (2009), 
and comprehensive bioinformatics analyses of the organism are described by Studier et al. (2009). E. coli 
BL21 (DE3) does not carry the same pathogenicity by other E. coli strains that cause most enteric 
infections. Therefore, E. coli BL21 (DE3) is considered to be non-pathogenic and unlikely to survive in host 
tissues or to cause disease (Chart et al., 2000). The genome sequence of E. coli BL21 (DE3) showed an 
absence of genes encoding invasion factors, adhesion molecules and enterotoxins associated with 
virulence (Jeong et al., 2009). 

The E. coli BL21 (DE3) VBL112 was grown to high cell density using a fed batch fermentation system, and 
the fermentation medium contains water, yeast extract, tryptone, dipotassium phosphate (K2HPO4), 
dihydrogen potassium phosphate (KH2PO4), pH regulators, kanamycin as the antibiotic, IPTG as the 
inducer, and glucose as a carbon source. The concentration of each of the fermentation medium 
components is shown in Table 2. Kanamycin is used in the preparation of the organism to maintain stable 
growth of the recombinant strain during fermentation but is not used during the manufacturing of 
Hydroxytyrosol. IPTG is used to induce expression of the hydroxylase gene. 

All water used in the manufacture, cleaning and sterilizing of the material is identified by internal 
standards as “processing water”. The water quality and equipment are tested according to SOP. There is 
an internal procedure in place for water quality sampling and testing as well as the frequency and 
specifications. An example of a water quality test report is provided (Appendix 3). 

Table 2. E. coli BL21 (DE3) VBL112 Growth Media Components 

Fermentation Medium Ingredient CAS No. Regulatory Reference 

Processing Water N/A N/A 

Peptone 73049-73-7 21 CFR §184.1553 

Dipotassium phosphate 7758-11-4 21 CFR §175.105 

Dihydrogen potassium phosphate 7778-77-0 21 CFR §182.6285 

Glucose monohydrate 14431-43-7 21 CFR §168.111 

Ammonium sulfate 7783-20-2 21 CFR §175.105 

Magnesium sulfate 10034-99-8 21 CFR §184.1443 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Fermentation Medium Ingredient CAS No. Regulatory Reference 

IPTG 367-93-1 N/A 

Kanamycin 50 mg/mL 25389-94-0 N/A 

Sodium hydroxide 1310-73-2 21 CFR §184.1763 

Fermentation of E. coli BL21 (DE3) VBL112 

The production microbial strain will undergo a seed shake flask process. The medium is prepared 
according to the requirements, mixed and adjusted to pH 7.0 ± 0.1 with NaOH and is dispensed in 
triangular shakers, where they are sterilized via steam sterilization. The media is then inoculated with E. 
coli BL21 (DE3) VBL112. After inoculation, the triangular shakers are transferred to a sterilized constant 
temperature shaker incubated at 37 ± 0.1°C for 18 hours to obtain the seed solution of the shaker. 

The primary seed medium is prepared according to the requirements. The fermentation materials and 
processing water are mixed in a seeding tank and pH is adjusted to 7.0 ± 0.1 with NaOH. The medium is 
sterilized with steam sterilization. After sterilization, the medium is inoculated with the material with the 
from the shake seed flask process for 8 hours. 

A secondary seed medium is prepared according to the requirements. The fermentation materials and 
processing water are mixed in a clean drum until the materials are mixed evenly. A material pump 
transports all mixed materials into the secondary seed tank. An additional 300L of processing water is 
added to clean the drum and is transported into the secondary seed tank containing the fermentation 
medium. The pH of the medium is adjusted to 7.0 ± 0.1 with NaOH and is sterilized at 121° C for 20 min. 
The fermentation incubation time is 18 hours, while the OD600 is monitored every hour until the OD 
reaches 10-14 and the temperature is reduced to 30 ± 0.1°C and expression of the hydroxylase gene is 
induced with IPTG. Pulse feeds of glucose are added manually when needed, based on the increase in OD 
value. Fermentation is stopped when a certain cell density is reached (80 - 90 g/L wet weight basis). 

The fermentation material is transferred into a clean centrifuge and is centrifuged at 8000g speed to 
separate the liquid. The bacterial cells that have been collected are washed 2 times to obtain clean cells. 
The clean cells are transferred into the homogenizer and homogenized. The homogenate is then mixed 
with the activated macroporous resin at 1:1.5 volume and adsorbed. 

The homogenized material is transferred to a catalytic tank containing 500L of processing water and the 
pH is adjusted to 7.0 ± 0.1 with dipotassium hydrogen phosphate and potassium dihydrogen phosphate. 
No antibiotics, inhibitors, or inducers are used in the biosynthetic production process of Hydroxytyrosol, 
and the substrate L-Tyrosol was added into the catalytic tank for biocatalytic transformation. The 
substrate consumption and Hydroxytyrosol content are checked, and when the transformation is 
completed, citric acid is added to terminate the catalytic reaction. The resultant clarified reaction medium 
containing Hydroxytyrosol is retained for downstream processing. 

The biocatalyst is removed along with proteins and impurities via filtration. The liquid filtrate undergoes 
an extraction process with processing water as the extraction solvent and is further purified and 
undergoes an evaporation step as a drying process to remove the remaining water and to achieve a high 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

content of Hydroxytyrosol at > 99%, which will be the finished ingredient. As the PCA analysis, the finished 
ingredient undergoes testing against the specifications and is packaged in food-grade aluminum cans and 
stored at 0 – 4 °C if specifications are met. 

Specification for Hydroxytyrosol 

To determine absence of recombinant DNA from the E. coli strain that it is not included in Hydroxytyrosol 
in its finished ingredient form, a quantitative real-time polymerase chain reaction (qPCR) test method was 
applied. This method detects any remaining kanamycin gene and hydroxylase gene used in the 
construction of the recombinant E. coli BL21 (DE3) VBL 112 production strain in Hydroxytyrosol. 

Food grade specifications for Hydroxytyrosol have been established by Hangzhou Viablife Biotech Co., Ltd 
and are presented in Table 4. Results from five production batches are presented to demonstrate the 
ability to consistently produce the notified substance in conformance with these specifications for physical 
and chemical attributes, as well as limits on potential contaminants. 

Table 4. Hydroxytyrosol food grade ingredient specifications 

Parameter Specifications Method 
Physical 
Appearance Liquid Visual 
Color Yellow Visual 
pH 3.0 – 4.5 (1M in H2O) Chinese Pharmacopoeia Part IV, General 0631 
Solubility (water) Miscible in water In-house 
Loss on drying < 1% EP 10-2.2.32 
Chemical 
Assay > 99.0% In-house HPLC method Q/VBL007S 
Tyrosol < 0.5% In-house HPLC method Q/VBL011T 
Total protein < 200 ppm EP 10-2.5.33 

Antibiotic residue < 0.1 ppm 
Chinese Pharmacopoeia Part IV (General Rule 
3408 Antibiotic Residue Inspection Method – 
Culture Method) 

Heavy Metals 

Lead < 1 ppm 
Chinese Pharmacopoeia- General 2321 
Inductively Coupled Plasma Mass Spectrometry 
method 

Mercury < 0.1 ppm 
Chinese Pharmacopoeia- General 2321 
Inductively Coupled Plasma Mass Spectrometry 
method 

Arsenic < 1 ppm 
Chinese Pharmacopoeia- General 2321 
Inductively Coupled Plasma Mass Spectrometry 
method 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Parameter Specifications Method 

Cadmium < 1 ppm 
Chinese Pharmacopoeia- General 2321 
Inductively Coupled Plasma Mass Spectrometry 
method 

Microbiological 
Total Plate Count < 10 CFU/g Chinese Pharmacopoeia (1105) 
Yeast and Mold < 10 CFU/g Chinese Pharmacopoeia (1105) 
Total Coliforms Negative/10g Chinese Pharmacopoeia (1106) 
Salmonella Negative/10g Chinese Pharmacopoeia (1106) 
E. coli Negative/10g Chinese Pharmacopeia (1106) 
P. aeruginosa Negative/10g Chinese Pharmacopeia (1106) 
Other Testing 
GMO detection Negative GB/T 38505-2020 

NOTE: All analytical methods used in the testing against the finished ingredient specifications have been 
scientifically validated for their respective purposes. 

Results from five production batches presented in Table 5 demonstrated the ability to consistently 
produce the notified substance in conformance with these specifications for physical and chemical 
attributes, as well as limits on potential contaminants. Results from five nonconsecutive production 
batches (Lot Numbers: VBL00120210311, VBL00120210528, VBL00120211904, VBL00120210928, 
VBL00120211026) are presented in their respective Certificate of Analysis reports (Appendix 4). Heavy 
metals and antibiotic residue analysis specific to kanamycin were conducted on each of the five 
nonconsecutive manufactured batches of Hydroxytyrosol and met heavy metal and antibiotic residue 
product specifications. Microbiological analyses were conducted to demonstrate that the produced 
batches of Hydroxytyrosol meet specifications. Analysis of the five nonconsecutive independent batches 
of Hydroxytyrosol showed all microbiological specifications were met. Therefore, all five production 
batches are in conformance with all established specifications as according to the finished ingredient 
specification for Hydroxytyrosol. 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Table 5. Hydroxytyrosol Production Batches Results 

Parameter Specifications 
Lot 

VBL001202 
10311 

Lot 
VBL001202 

10528 

Lot 
VBL001202 

11904 

Lot 
VBL001202 

10928 

Lot 
VBL001202 

11026 
Appearance Liquid Conformed Conformed Conformed Conformed Conformed 
Color Yellow Conformed Conformed Conformed Conformed Conformed 

pH 3.0 – 4.5 (1M in 
H2O) 3.7 3.7 3.9 3.8 3.9 

Solubility (water) Miscible in water Conformed Conformed Conformed Conformed Conformed 
Loss on drying < 1% 0.39% 0.41% 0.43% 0.37% 0.43% 
Assay > 99.0% 99.72% 99.80% 99.74% 99.79% 99.80% 
Tyrosol < 0.5% 0.24% 0.24% 0.18% 0.19% 0.16% 
Total protein < 200 ppm 14 ppm 12 ppm 11 ppm 14 ppm 13 ppm 
Antibiotic residue < 0.1 ppm Conformed Conformed Conformed Conformed Conformed 
Lead < 1 ppm Conformed Conformed Conformed Conformed Conformed 
Mercury < 0.1 ppm Conformed Conformed Conformed Conformed Conformed 
Arsenic < 1 ppm Conformed Conformed Conformed Conformed Conformed 
Cadmium < 1 ppm Conformed Conformed Conformed Conformed Conformed 
Total Plate Count < 10 CFU/g Conformed Conformed Conformed Conformed Conformed 
Yeast and Mold < 10 CFU/g Conformed Conformed Conformed Conformed Conformed 
Total Coliforms Negative/10g Conformed Conformed Conformed Conformed Conformed 
Salmonella Negative/10g Conformed Conformed Conformed Conformed Conformed 
E. coli Negative/10g Conformed Conformed Conformed Conformed Conformed 
P. aeruginosa Negative/10g Conformed Conformed Conformed Conformed Conformed 
GMO detection Negative Conformed Conformed Conformed Conformed Conformed 

Stability Data 

An accelerated aging study on Hydroxytyrosol was conducted via an internal protocol and through ASTM 
F1980 storage conditions of 25°C and a humidity of 47% by Jiangxi Viablife Biopharmaceuticals Co., Ltd. 
The data indicated that Hydroxytyrosol under these accelerated storage conditions over 39 weeks shows 
no degradation expected over the indicated shelf life (Appendix 5). The data from this accelerated aging 
study demonstrated that Hydroxytyrosol was stable when stored in its original container and unopened. 

The 2-year real time stability study on a representative production lot is on-going to demonstrate that 
Hydroxytyrosol can maintain its quality over 2 years in the actual storage conditions. 

Physical or Technical Effects 

Hydroxytyrosol acts as an antioxidant in the intended food categories. 

REJIMUS, INC.™ 2023 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

PART 3 – DIETARY EXPOSURE 

All Sources in the Diet 

In general, Hydroxytyrosol is derived from the hydrolysis of oleuropein. Hydroxtyrosol, and some of the 
other polyphenols, are one of the main secondary metabolites in olives, and they account for 
approximately 1 – 2% of fresh fruit (Amiot 1986). 

Polyphenols are found in numerous foods that have been consumed throughout human history. They can 
be isolated from blueberries, blackberries, black beans, white beans, strawberries, pomegranates, 
raspberries, and olives. Oleuropein is a polyphenol which occurs naturally in the olive fruit, pulp, and 
leaves. Oleuropein occurs in glycosylated and non-glycosylated forms that alter its solubility. The non-
glycosylated form predominates in the lipid fraction (olive oil). 

Nine commercial olive types were analyzed for the Hydroxytyrosol by Zoidou et al (2010). Kalamata olives 
and green “tsakistes” olives of the Megaritiki variety were found to contain the highest content of 
Hydroxytyrosol at 1.8 – 2.0 mg/fruit. Greek “chondrolies” contained 1.0 mg/fruit. In the article, the 
authors assume an average consumption of 20 fruits per day, which would lead to an intake of 20 – 40 mg 
of Hydroxytyrosol per day. The weight of the olive drupe varies from 2 – 5 g depending on the type of 
olive. The polyphenolic content of green and black olives was analyzed by Owen et al. (2003) and green 
olives were found to contain predominantly Hydroxytyrosol, while the black olives had multiple 
polyphenolic compounds such as tyrosol, Hydroxytyrosol, dihydrocaffeic acid, dihydro-p-coumaric acid, 
aceteoside (and acteoside isomers), as well as the flavonoids apigenin and luteolin. The polyphenolic 
content of the green olives was reported as 0.118%, and the content of the black olives was reported as 
0.082% on a per weight basis. The authors suggest that 50 g of black olive fruit would provide 
approximately 400 mg of polyphenols. Extra virgin olive oil (prepared using current manufacturing 
methods) has a polyphenol content but would only provide approximately 12 mg of polyphenolic 
substances. There is some variation in the polyphenol content in the life cycle of olives as they mature on 
the vine. Olives that were just beginning to change color were found to have the highest level of 
polyphenol content (~0.12%) in 48 samples that were analyzed by Romero et al. (2004). The changes in 
polyphenolic content compounds during the darkening process for California style ripe olives was studied 
also by Marsilio et al. (2001). The content of tyrosol and Hydroxytyrosol in fresh olives was determined to 
be 40 and 57 mg/100g dry weight. After the brining process the polyphenolic content was determined to 
be 63 and 395 mg/100g dry weight respectively. In olives that were treated with lye or air-oxidized the 
polyphenolic content of tyrosol and Hydroxytyrosol increased to 152 mg and 1030 mg/100g dry weight. 
The content of Hydroxytyrosol in commercially available table olives was reported by Blekas et al. (2002) 
to be as high as 250 – 760 mg/kg (~0.5 mg/g) in kalamata olives, 170-510 mg/kg in Spanish style green 
olives, and 100-340 mg/kg in Greek-style black olives. The Phenol-Explorer is an extensive database 
reported by Neveu et al. (2010) that focuses specifically on foods and even more so on polyphenols and 
indicates that the average content of Hydroxytyrosol based on separate publications for black and green 
olives wis 65.93 +/- 81.22 and 55.57 +/- 31.15 mg/100 g. In the publications evaluated, the maximum 
reported level of Hydroxytyrosol was 413.30 mg/100g for black olives and 116.00 mg/100 g for green 
olives. 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Intended Use 

Hydroxytyrosol is a naturally occurring polyphenol that can be isolated from olives and other fruits and 
vegetables. The notified substance, Hydroxytyrosol, is intended to be used as a source of antioxidant [21 
CFR 170.3(o)(3)] in three food categories previously identified in publicly available GRAS notifications 
(GRN 876, 600, 978, and 726): RTD Beverages, Fats and Oils, and Juices. The substance, Hydroxytyrosol, 
will be utilized at 5 to 10 mg/serving. In specific, Table 6 shows the intended serving size of each of the 
food categories. 

Table 6: Intended serving size of Hydroxytyrosol in each of the intended food categories 
Intended Food Intended Levels (mg) RACC (mL) PPM Concentration (mcg/g) 

Fats and Oils 10 15 666 
RTD Beverages 5 240 20 
Juices 10 240 41 

Additional information regarding the intended food uses and use levels extrapolating consumer intake is 
detailed below. 

Consumption Data 

The estimated daily intake (EDI) of Hydroxytyrosol is estimated using the maximum intended use levels 
and mean consumption estimates of the intended three food categories based on food consumption 
records collected in the What We Eat in America (WWEIA) component of the National Health and 
Nutrition Examination Surveys (NHANES) conducted from 2017 to 2018. The food codes used for the 
consumption data is presented in Appendix 6. The intakes from the existing dietary sources (i.e., olives 
and olive oil) are presented in Table 7. The estimated daily intakes for each of the intended food categories 
based on NHANES data are shown in Table 8, 9, and 10. 

The estimated daily intake of each of the intended foods is determined by initially calculating the 
concentration of Hydroxytyrosol in terms of PPM by dividing the intended levels by the RACC of each of 
the intended foods. The concentration in PPM is used to calculate the estimated daily intake by 
multiplying the concentration with the intake data from NHANES. 

The cumulative estimated daily intake for Hydroxytyrosol was determined by tallying the EDI from the 
existing dietary sources and intended uses of Hydroxytyrosol. As with GRN 876, the cumulative estimated 
daily intake was calculated by summing at the individual level the EDI from existing dietary sources with 
the EDI from the proposed uses and is presented in the Table 11. 

The estimated daily intakes of Hydroxytyrosol from existing dietary sources (i.e., olives and olive oil) is 
presented in Table 7. For the existing dietary exposure to Hydroxytyrosol from olives and olive oil, the 2-
day average intake of Hydroxytyrosol was estimated by multiplying the reported intake of olives, inclusive 
of olive oil, from NHANES 2017-2018 2-day recall. The Hydroxytyrosol concentration in olives and olive oil 
was jointly derived from the total maximum reported level from the literature as 529.3 mg/100g. The total 
level is equivalent to 5.29 mg/g. Estimates were also derived on a body weight basis based on each 
participant’s reported body weight. 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Table 7. Average Daily Hydroxytyrosol Intake from olives and olive oil in the US population, estimated 
using US NHANES 2017-2018 

Population Group Age Group 
(Years) % (n) 

2 Day Average 
(mg/day) 

2 Day Average 
(mg/kg bw/day) 

Mean P90 Mean P90 

Female Children 2 to 11 2.0 (596) 0.0756 0.2786 0.0038 0.0139 

Male Children 2 to 11 1.8 (555) 0.0390 0.0794 0.0019 0.0039 

Female Teenagers 12 to 18 1.7 (397) 0.0381 0.0741 0.0009 0.0019 

Male Teenagers 12 to 18 2.8 (396) 0.0363 0.0709 0.0009 0.0018 

Female Adults 19 and up 5.9 (2215) 0.0588 0.1329 0.0009 0.0022 

Male Adults 19 and up 5.4 (2025) 0.0837 0.2041 0.0014 0.0034 

Total Population All ages 4.3 (6639) 0.0689 0.1585 0.0011 0.0026 

n = sample size; P90 = 90th percentile 
Adults/Total Population = assuming 60 kg body weight according to Food and Drug Administration 
Teens/Adolescent = assuming 40 kg body weight according to National Center for Health Statistics 
Children = assuming 20 kg body weight assuming 60 kg body weight according to Food and Drug 
Administration 

Table 8. Estimated Daily Intake of Hangzhou Viablife Biotech Co, Ltd Hydroxytyrosol in Fats and Oils 
the US population, estimated using US NHANES 2017-2018 

Population Group Age Group 
(Years) % (n) 

2 Day Average 
(mg/day) 

2 Day Average 
(mg/kg bw/day) 

Mean P90 Mean P90 

Female Children 2 to 11 41 (596) 7.7966 19.5387 0.3898 0.9769 

Male Children 2 to 11 40 (555) 6.6561 14.6867 0.3328 0.7343 

Female Teenagers 12 to 18 42 (397) 11.8078 24.4391 0.2952 0.6109 

Male Teenagers 12 to 18 39 (396) 10.7147 23.4296 0.2679 0.5857 

Female Adults 19 and up 59 (2215) 10.6292 23.4889 0.1772 0.3915 

Male Adults 19 and up 55 (2025) 13.2115 29.5854 0.2202 0.4931 

Total Population All ages 49 (6639) 11.2487 25.7187 0.1875 0.4286 

n = sample size; P90 = 90th percentile 
Adults/Total Population = assuming 60 kg body weight according to Food and Drug Administration 
Teens/Adolescent = assuming 40 kg body weight according to National Center for Health Statistics 
Children = assuming 20 kg body weight assuming 60 kg body weight according to Food and Drug 
Administration 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Table 9. Estimated Daily Intake of Hangzhou Viablife Biotech Co, Ltd Hydroxytyrosol in RTD Beverages 
in the US population, estimated using US NHANES 2017-2018 

Population Group Age Group 
(Years) % (n) 

2 Day Average 
(mg/day) 

2 Day Average 
(mg/kg bw/day) 

Mean P90 Mean P90 

Female Children 2 to 11 68 (596) 9.1181 19.3987 0.4559 0.9699 

Male Children 2 to 11 65 (555) 9.0033 18.5399 0.4502 0.9269 

Female Teenagers 12 to 18 73 (397) 17.6991 37.1448 0.4425 0.9286 

Male Teenagers 12 to 18 87 (396) 11.2487 31.6751 0.2812 0.7919 

Female Adults 19 and up 71 (2215) 19.4643 42.2500 0.3244 0.7042 

Male Adults 19 and up 67 (2025) 23.4406 50.9008 0.3907 0.8483 

Total Population All ages 66 (6639) 19.1906 42.5913 0.3198 0.7096 

n = sample size; P90 = 90th percentile 
Adults/Total Population = assuming 60 kg body weight according to Food and Drug Administration 
Teens/Adolescent = assuming 40 kg body weight according to National Center for Health Statistics 
Children = assuming 20 kg body weight assuming 60 kg body weight according to Food and Drug 
Administration 

Population Group Age Group 
(Years) % (n) 

2 Day Average 
(mg/day) 

2 Day Average 
(mg/kg bw/day) 

Mean P90 Mean P90 

Female Children 2 to 11 52 (596) 7.0714 14.2083 0.3536 0.7104 

Male Children 2 to 11 52 (555) 8.3853 14.8542 0.4193 0.7427 

Female Teenagers 12 to 18 26 (397) 7.6016 13.5985 0.1900 0.3399 

Male Teenagers 12 to 18 31 (396) 9.1849 21.6452 0.2296 0.5411 

Female Adults 19 and up 24 (2215) 7.3543 13.5550 0.1226 0.2259 

Male Adults 19 and up 25 (2025) 9.1485 18.7292 0.1528 0.3126 

Total Population All ages 30 (6639) 8.0944 15.5000 0.1349 0.2583 

n = sample size; P90 = 90th percentile 
Adults/Total Population = assuming 60 kg body weight according to Food and Drug Administration 
Teens/Adolescent = assuming 40 kg body weight according to National Center for Health Statistics 
Children = assuming 20 kg body weight assuming 60 kg body weight according to Food and Drug 
Administration 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

Table 11. Cumulative Estimated Daily Intake of Hydroxytyrosol from existing dietary exposure and 
intended uses from Hangzhou Viablife Biotech Co, Ltd Hydroxytyrosol 

Population Group Age Group 
(Years) % (n) 

2 Day Average 
(mg/day) 

2 Day Average 
(mg/kg bw/day) 

Mean P90 Mean P90 

Female Children 2 to 11 52 (596) 24.0617 53.4243 1.2031 2.6711 

Male Children 2 to 11 52 (555) 24.0837 48.1602 1.2042 2.4078 

Female Teenagers 12 to 18 26 (397) 37.1466 75.2565 0.9286 1.8813 

Male Teenagers 12 to 18 31 (396) 31.1846 76.8208 0.7796 1.9205 

Female Adults 19 and up 24 (2215) 37.5066 79.4268 0.6251 1.3238 

Male Adults 19 and up 25 (2025) 45.8843 99.4195 0.7651 1.6574 

Total Population All ages 30 (6639) 38.6026 83.9685 0.6433 1.3991 

n = sample size; P90 = 90th percentile 
Adults/Total Population = assuming 60 kg body weight according to Food and Drug Administration 
Teens/Adolescent = assuming 40 kg body weight according to National Center for Health Statistics 
Children = assuming 20 kg body weight assuming 60 kg body weight according to Food and Drug 
Administration 

Based on the NHANES data, the intended use of Hydroxytyrosol at use levels of 5 mg/serving in RTD 
beverages and 10 mg/serving in fats and oils and juices, the highest cumulative 90th percentile per user 
EDI of Hydroxytyrosol from Hangzhou Viablife Biotech Co, Ltd including existing dietary sources was 99.4 
mg/day among male adults ages 19 years and up (1.6 mg/kg-bw/day). The 90th percentile per user EDI of 
Hydroxytyrosol Hangzhou Viablife Biotech Co, Ltd for U.S. population 2 years and older was 83.9 mg/day 
(1.3 mg/kg-bw/day). Therefore, the maximum intake at the 90th percentile of 99.4 mg Hydroxytyrosol/day 
(1.6 mg/kg bw/day) will be used for the safety evaluation. 

Dietary Exposure to substances expected to be formed in/on Hydroxytyrosol 

There appears to be no exposure of any substance that is expected to be formed when Hydroxytyrosol is 
added based on 21 CFR 170.235(b), thus this section is not applicable. 

Dietary Exposure to Substances Naturally Present or Due to Manufacturing 

The centrifugation and filtration step of the manufacturing process will remove the presence of the 
fermentation media. Further testing of the total proteins, antibiotic residue, and GMO detection is 
performed as part of the finished ingredient testing. 

No reaction products are expected to form in foods in which Hydroxytyrosol is formulated. 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

PART 4 – SELF-LIMITING LEVELS OF USE 
Hangzhou Viablife Biotech Co, Ltd. is unaware of any specific physical or technically impractical effects for 
Hydroxytyrosol at this time. The intended uses and levels of Hydroxytyrosol are intended exclusively as 
commercial products in the United States of America. 

PART 5 – EXPERIENCE BASED ON COMMON USE IN FOOD BEFORE 1958 
As the conclusion of general recognition of safety is through scientific procedures, this Part is not 
applicable. 

PART 6 – NARRATIVE 

Regulatory Status 

There is a history of successfully GRAS notices of Hydroxytyrosol intended for inclusion in foods. GRAS 
notices of food ingredient substances containing Hydroxytyrosol to which FDA has no questions are 
presented below in Table 12. These GRAS notices reference and address a large body of established 
scientific procedures evidencing the safe and common use of Hydroxytyrosol. 

Table 12. GRAS notices containing Hydroxytyrosol receiving reply from FDA that it had no questions 
(GRAS Notices Inventory Database). 

GRAS No. Date of Closure Substance 

978 12/10/21 Hydroxytyrosol 

876 1/21/20 Hydroxytyrosol 

726 2/28/18 Phenolic preparation from olive fruit 

600 5/13/16 Hydroxytyrosol 

Moreover, a panel of the European Food Safety Authority (EFSA) evaluated the safety of Hydroxytyrosol 
as a novel food (EFSA 2017). The proposed intended use is to include Hydroxytyrosol to fish and vegetable 
oils of up to 215 mg/kg and to margarines up to 175 mg/kg. Based on this evaluation, the EFSA panel 
concluded that Hydroxytyrosol is safe under the proposed conditions of use and levels of inclusion under 
Regulation (EC) No 258/97. 

Safety Information 

In a series of well-designed and published toxicity studies, performed under current accepted guidelines, 
the effects of Hydroxytyrosol were evaluated. The findings from all these investigations are published in 
publicly available journals. Relevant pivotal toxicological and other studies on Hydroxytyrosol are 
summarized owing to their support of the conclusions drawn in this assessment. The studies present the 
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3/23/2023 
United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

data supporting the safety as well as identification of adverse effects of Hydroxytyrosol. In addition, 
several unpublished safety studies were used as supporting evidence for the safety of Hydroxytyrosol. 

The safety determination of Hydroxytyrosol is based on the totality of available evidence, particularly from 
toxicological and safety studies of Hydroxytyrosol and those conducted using Hydroxytyrosol in human 
trials. The toxicological and safety studies of Hydroxytyrosol were designed to evaluate its safety as a food 
ingredient. Subsequent to the FDA evaluations of the GRAS notices on Hydroxytyrosol that contained all 
relevant data from other sources of Hydroxytyrosol, very few safety-related studies on Hydroxytyrosol 
have appeared in the published literature. However, these studies do not raise any new safety concerns. 
A summary of the recent publications that appeared following the agency's review of the recent GRAS 
notices, along with some relevant findings are described below. 

Acute Oral Toxicity Studies 

Christian et al. (2004) 

CD-1 mice and Crl:CD1(SD)IGS BR VAF/Plus1 rats were used in the studies. “After one week of acclimation, 
all animals were randomly assigned to groups of five males and five females by a computer-generated 
weight-ordered distribution such that individual body weights did not exceed ± 20% of the mean weight 
for each sex.” On Day 1, a single dosage of 2000 mg/kg of the hydrolyzed aqueous olive pulp extract (OPE) 
“was administered to each fasted mouse via gavage; animals were then allowed to recover for 14 days.” 
“Single dosages of 0 (aqueous 0.5% methylcellulose), 1000, 1500 or 2000 mg/kg OPE (corresponding to 0, 
24, 36 and 48 mg/kg of Hydroxytyrosol) were administered to each of the rats in the four dosage groups.” 
“An additional group of 5 male and 5 female rats was gavaged with a single higher limit dosage of 5000 
mg/kg OPE and then observed for six days, after which 5000 mg/kg was given for 29 consecutive days. 
Oral dosage volumes were 10 mL/kg.” “The following parameters were recorded during the studies: 
clinical signs daily body weights and feed consumption in rats; weekly body weights in mice; daily water 
consumption in rats only; observations of gross lesions at necropsy on day 15, following euthanasia by 
carbon dioxide asphyxiation.” 

“A single limit dose of 2000 mg/kg of OPE followed by a 14-day recovery period, produced no mortality or 
morbidity. No abnormal clinical signs or gross morphologic changes were noted in either male or female 
mice. There was a mean body weight gain of 5.4 grams in male mice and 4.2 grams in female mice during 
the 15 days on study.” “Due to the lack of toxicity at the limit dose, lower doses of OPE were not 
investigated” in this study. “In rats, a single dosage of 0 (vehicle), 1000, 1500 or 2000 mg/kg OPE produced 
no mortality, morbidity, abnormal clinical signs or gross changes at necropsy. Body weight gains for the 
entire study period were generally comparable for the male rats in the four dosage groups. For female 
rats, weight gains were reduced at 1500 and 2000 mg/kg although absolute (g/day) or relative (g/kg/day) 
feed consumption was generally comparable among the four dosage groups.” 

“No mortality was produced in the five rats/sex administered single doses of 5000 mg/kg and then 
observed for another six days. No clinical signs of toxicity were revealed, and both males and females 
continued to gain weight, although at a reduced rate when compared to control rats from an equivalent 
weight period in the 90-day study. Absolute (g/day) or relative (g/kg/day) feed consumption was similar 
to that for the controls.” 
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United States Food and Drug Administration – Office of Food Additive Safety 

RE: GRAS Notification of Hydroxytyrosol 
II1404.2-VBC.1.3 

According to study results, the authors conclude the acute oral NOAEL was considered to be 2000 mg/kg 
of OPE (equal to 48 mg/kg of Hydroxytyrosol) in the mouse studies and 1000 mg/kg in the oral rat study 
(24 mg/kg of Hydroxytyrosol). 

D’Angelo et al. (2001) 

Six Sprague-Dawley male and six Sprague-Dawley female rats were used for this study. “They were 
acclimatized at least 5 days before starting the test and fasted about 16 h before the study.” A single dose 
of 2 g/kg body weight of pure chemically synthesized Hydroxytyrosol was “administered by gavage.” 

“Three hours after treatment, diet was made available ad libitum. During the study period, rats were 
housed under controlled environmental conditions.” “The rats were observed and weighed daily, after 
administration of Hydroxytyrosol until day 14. At the end of the test, rats were sacrificed, and gross 
pathological changes in main organs were evaluated. Toxicity was determined from the death/survival 
ratio of treated animals.” 

“During the study period, no death occurred in the treated animals; the only clinical sign observed in males 
and females was piloerection, which started 2 h after gavage and disappeared within 48 h from treatment. 
Body weight did not vary after substance administration, and the autoptic analysis failed to show 
appreciable macroscopic alterations of internal organs.” Owing to “absence of adverse effects, ” the acute 
oral LD50 value for Hydroxytyrosol is greater than 2000 mg/kg/BW. 

Martinez et al. (2018) 

“24 rats (12 males, 12 females) were distributed into two groups of 6 males and 6 females each. After an 
overnight fast each rat received distillate water orally (control group or Group 1), or a single oral dose of 
2000 mg Phosphatidyl-Hydroxytyrosol (PHT)/kg bw; PHT dissolved in distilled water (treated group or 
Group 2). Doses of the test and control articles were administered by gavage at a volume of 15 mL/kg bw 
based on the individual animal body weights obtained on the day dosing. Animals were checked for clinical 
signs and mortality twice a day. At the end of a 14-day observation period, the rats were weighed, killed 
by decapitation, then exsanguinated, and necropsied.” 

In the repeated dose (28 days) study, “48 rats (24 males, 24 females) divided in four groups of 6 males 
and 6 females each (control group or Group 3; treated group or Group 4; satellite control group or Group 
5; and satellite treated group or Group 6). Rats received a daily dose of either distilled water (Groups 3 
and 5) or 2000 mg/kg bw of PHT dissolved in distilled water (Groups 4 and 6) orally once a day over 28 
days.” “All animals were observed twice daily for general appearance, behavior, signs of morbidity and 
mortality (once before treatment and once daily thereafter). Rats were observed for their general 
condition and the condition of the skin and fur, eyes, nose, oral cavity, abdomen and external genitalia, 
evaluated for respiration rat and palpated for masses. Behavioral parameters checked were abnormal 
movements (tremor, convulsion, and muscular contractions), reactions to handling and behavior in open 
field (excitability, responsiveness to touch and to sharp noise), changes in ordinary behavior (changes in 
grooming, head shaking, and gyration), abnormal behavior (autophagy, backward motion) and aggression. 
Body weight, body weight gain and food and water consumption were measured daily and at the end of 
the observation periods the rats were examined by necropsy, and the weights of the organs recorded.” 

“Phosphatidyl-hydroxytyrosol administered in a single oral gavage dose of 2000 mg/kg of body weight 
(bw) resulted in no adverse events or mortality.” “There were no statistical differences in bodyweights 
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food and water consumption among groups. “Data analysis of body weight gain, food consumption, 
clinical observations, blood biochemical, hematology, organ weight ratios and histopathological findings 
did not show significant differences between control and treated groups.” 

The study showed that “phosphatidyl-hydroxytyrosol orally administered to rats was safe and that no 
treatment-related toxicity was observed even at the high doses investigated in both acute (2000 mg/kg 
bw) and repeated dose (28-day) oral (2000 mg/kg bw) toxicity studies.” 

90-day Oral Toxicity Study 

Auñon-Calles et al. (2013) 

In this 90-day Oral Toxicity study conducted per “internationally accepted guidelines and 
recommendations,” “Hydroxytyrosol was administered orally (by gavage) daily for a 13-week period at 
three dose levels of 0, 5, 50, and 500 mg/kg/day” to 10 rats/sex/group (Wistar Hannover RccHan™: WIST, 
from Harlan Laboratories, B.V.). “Five additional rats per sex in groups 1 and 4 were used for a four-week 
recovery period.” “Ophthalmoscopic examination, clinical signs, body weights, and food intake were 
recorded periodically during the acclimatization, treatment, and recovery periods.” In addition, 
“functional observational battery and measurements of locomotor activity and grip strength were 
performed during the week 13 of the treatment and at the end of the recovery period.” The results of the 
study showed “no mortality was noted in any group.” 

Salivation was recorded in all rats treated at the 500 mg/kg group, sporadically in four male and two 
female rats from the 50 mg/kg group, and sporadically in one female rat. This author attributed the 
salivation “to the bitter taste of Hydroxytyrosol and/or the physical characteristics of the formulation 
(slightly oily and dense).” In addition, the authors did not consider the modest change in body weight “as 
toxicologically relevant.” There were “hematological and biochemical changes” observed which included 
higher mean cell volume (MCV) and mean cell hemoglobin (MCH) in the female rats treated at the 500 
mg/kg and 50 mg/kg doses; higher reticulocytes with high fluorescence (HFR) and white blood cells (WBC) 
values in female rats treated at the 500 mg/kg dose; “lower creatinine and higher albumin values in males 
treated” at the 500 mg/kg dose; and “higher calcium values in males treated” at 500 mg/kg and 50 mg/kg 
doses. “Higher relative kidneys weights were observed in the male and female rats from the 500 mg/kg 
group. Differences were statistically significant in females as related to brain weight and males and 
females as related to body weight.” In addition, the 500 mg/kg group compared with controls had higher 
“mandibular salivary gland weights” in male and female rats, “higher brain and epididymis weights” in the 
male rats and “higher heart and liver weights” in female rats. Male rats from the “50 and 500 mg/kg 
groups, compared with controls had higher heart weights with respect to the body weight. Higher testes 
weight with respect to the control group was recorded in all treated groups. At the end of the recovery 
period, higher absolute and relative testes weights in males and higher absolute and relative liver and 
kidney weights in females were observed when compared to the control group.” “Microscopy 
observations did not reveal any morphological alteration in any of the organs or tissues examined. There 
were no differences between controls and test-item treated animals.” Overall, there were no effects of 
“toxicological relevance” observed during this 13-week study and the authors concluded that the NOAEL 
should be set at 500 mg/kg bw/day. 
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Christian et al. (2004) 

In another 90-day study, 20 rats/sex/group of the Sprague Dawley (CD1) strain were administered 
HIDROX® (hydrolyzed aqueous olive pulp extract) by oral gavage at 0, 1000, 1500 and 2000 mg/kg bw/day; 
corresponding to dosages in terms of Hydroxytyrosol to 0, 24, 36 and 48 mg/kg bw/day, respectively. The 
study included a micronucleus (MN) evaluation. Blood samples were collected on day 90, prior to dosing 
and at “0.5, 1, 2, 4 and 8 hours” post-dose for Hydroxytyrosol measurement. 

“Daily oral dosages of 1000, 1500 and 2000 mg/kg bw/day for 90 days produced small decreases in body 
weight gains at 2000 mg/kg bw/day in the male rats and in all groups of female rats.” “Feed consumption 
was comparable to controls.” There were no adverse effects upon clinical, hematologic, biochemical, 
organ weight or gross necropsy parameters. “Focal, minimal or mild hyperplasia of the mucosal squamous 
epithelium of the limiting ridge of the forestomach occurred in some rats at 2000 mg/kg/day;” this change 
was attributed to “local irritation by repeated intubation of large volumes of viscous, granular dosing 
suspension.” 

Plasma data for Hydroxytyrosol indicated that Hydroxytyrosol was rapidly absorbed. “Mean 
concentrations were measurable through 1 to 4 hours” at 1000 and 1500 mg/kg/day and “through 8 
hours” at 2000 mg/kg/day. Cmax and AUClast were similar for males and females at the corresponding 
dosages. 

Based on the study results the authors observed no significant adverse effects and they established a 
NOAEL at the high dose of 2000 mg HIDROX/kg/day, or 48 mg/kg/day in terms of Hydroxytyrosol. 

Heilman et al. (2015) 

Olive extract containing 35% Hydroxytyrosol (H35) was administered by oral gavage to male and female 
Wistar rats for 13 weeks, followed by a 4-week treatment-free period, “at doses of 0, 345, 691 and 1381 
mg/kg bw/day, which were equivalent to doses of 0, 125, 250 and 500 mg HT/kg/day.” In addition to the 
measurements out of the OECD guidelines, measurements of neurobehavioral observations, seminology, 
estrous cycling and an MNT genotoxicity element were obtained. Also, blood samples were collected in 
weeks 4, 8, and 13 for Hydroxytyrosol analysis. 

“No mortality or morbidity was observed during the study.” “Animals from the high dose group showed 
signs of mild to moderate salivation intermittently from weeks 1 to 13. Similarly, in the intermediate dose 
group salivation was observed during weeks 2 to 13 in 3 to 5 animals.” “The observation of salivation 
occurred beginning at approximately 15 minutes post-dosing and persisted for approximately 40 - 50 
minutes.” This effect was considered to be related to the test article and “a non-adverse treatment-
related effect.” 

“A statistically significant decrease body weight was observed during weeks 6 to 10 in males of the high 
dose group compared with controls (P<0.05).” “No significant changes were observed in body weight and 
percent body weight change for male or female rats in the low and intermediate dose groups, except for 
a statistically significant decrease in body weight gain (P<0.01) observed during the first week of treatment 
for the low dose group males compared to controls.”” In females, a statistically significant decrease in 
body weight (P<0.05) was observed during week 2 in the high dose recovery group when compared with 
the control recovery group, while in all other weeks of the treatment period, reductions in body weight in 
both the high dose and high dose recovery groups were not statistically significant.” 
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“There were no toxicologically significant effects on hematological, clinical chemistry, or urinalysis 
parameters.” “Statistically significant increases in mean corpuscular volume (MCV), mean corpuscular 
hemoglobin (MCH), neutrophil count and platelet count were observed in the high dose male rats 
compared to corresponding controls as well as a statistically significant reduction in lymphocyte count.” 
Increases in MCV and MCH values were observed in female rats of the intermediate dose group, and these 
changes were also statistically significant. A statistically significant increase in white blood count was 
observed in female rats of the low-and high-dose groups. Platelet counts were significantly increased in 
females at the high dose compared to controls and significant decreases in HCT, MCV, MCH and platelet 
counts were observed, along with an increase in MCHC in male rats of the high dose recovery group when 
compared with the control recovery group. All hematological variations observed following treatment 
with H35 at any dose level and during recovery were inconsistent without dose-response apart from minor 
differences in males of the high dose group. The variations observed were not considered toxicologically 
significant.” 

“All noted observations in the urinalysis parameters were without dose-response, spontaneous in nature, 
and within historical control range, and were therefore considered not to be of toxicological relevance.” 
The significant increase in relative weights of liver, thymus, kidneys and spleen of the high dose group 
which appeared to occur with a dose-response, could be considered treatment-related effects. However, 
in the absence of any corresponding or related clinical, gross or microscopic lesion, this could not be 
explained pathologically, and these effects could be considered non-adverse.” “Neurobehavioral 
observations conducted weekly in the home cage, during handling and in the open field did not reveal any 
test item-related abnormality in treated animals.” “Neurobehavioral observations made during removal 
and handling of animals did not reveal any abnormalities related to treatment.” “No alterations were 
observed in mean grip strength values in groups treated with H35 compared with controls, except for a 
significant decrease in forelimb grip strength was observed in male rats of the high dose recovery group 
when compared with the control recovery group. This finding was not considered treatment-related in 
the absence of further supportive findings. Finally, Ophthalmological examinations conducted as part of 
the neurological testing set for the study did not reveal any abnormalities in any treatment groups 
compared to controls.” 

Daily oral administration of H35 to male and female Wistar rats for a period of 90 days “did not induce 
any effect on body organs that could be regarded as toxicologically relevant.” “No reduction in food 
consumption was observed to explain the slightly lower weight gain in the high dose male rats (500 mg/kg 
bw/day).” Based on the reduction in body weight gain in the high dose males, it was concluded that “the 
NOAEL of H35 is 250 mg Hydroxytyrosol/kg bw/day (equivalent to 691 mg H35/kg bw/day).” “The high 
dose, equivalent to 500 mg Hydroxytyrosol/kg bw/day, can also be considered to be the lowest observed 
adverse effect level (LOAEL).” 

Teratogenic study 

Christian et al. (2004) 

In this teratogenicity study, Sprague-Dawley female rats underwent an oral gavage from day 6 through 20 
of gestation with olive pulp extract at a dose of 0, 1000, 1500 and 2000 mg/kg bw/day. The equivalent 
dose of Hydroxytyrosol for each group was 0, 24, 36 and 48 mg/kg bw/day, respectively. “No adverse 
clinical or necropsy observations or significant differences in maternal body weights, body weight gains, 
gravid uterine weights, corrected maternal body weights or body weight gains or absolute or relative feed 
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consumption values” were noted between the groups. “Caesarean-sectioning was performed and 
observations.” The OLE treatment did not affect litter parameters at any of the doses. No treatment-
related increases in gross external, soft tissue and skeletal fetal alterations were observed. “The 
significantly increased mean number of corpora lutea of the 2000 mg/kg dose was well within the 
historical range of 14.5-20.1 per litter and was attributed to two females that had 27 or 30 corpora lutea.” 
The maternal and developmental NOAEL of the extract was determined as 2000 mg/kg bw/day (48 mg 
Hydroxytyrosol/kg bw/day), the highest dose administered. 

Bacterial Reverse Mutation Study 

Kirkland et al. (2015) 

This study used Salmonella typhimurium strains TA98, TA100, TA1535, TA1537, and TA102 and was 
performed using OECD guidelines and GLP. 

Based on the results of the cytotoxicity test, test concentrations of 156.25, 312.5, 625, 1250, 2500 and 
5000 µg/plate of Hydroxytyrosol both in the absence and presence of metabolic activation (5% v/v S9 mix) 
were selected for Experiment I. Experiment I did not show any positive mutagenic responses when 
compared with the negative control at any of the tested concentrations in any of the 5 Salmonella 
typhimurium strains. 

Experiment II was conducted to confirm the negative results of Experiment I with concentrations of 51.2, 
128, 320, 800, 2000 and 5000 µg/plate of active ingredient Hydroxytyrosol both in the absence and 
presence of metabolic activation (S9 concentration was increased to 10% v/v). No mutagenic responses 
were observed in Experiment II confirming the results of Experiment I. The efficiency of the test system 
was demonstrated by clear increases in numbers of revertant colonies observed with the positive controls 
both in the absence and presence of metabolic activation in both trials. 

Therefore, the doses complied with the presence of test item for claimed concentration (± 10%) of active 
ingredient. The results of this study with H35 were negative, without any indication of gene mutation 
potential. 

Mammalian Erythrocyte Micronucleus Test 

Christian et al. (2004) 

In this in vivo micronucleus study, adult Sprague Dawley male and female rats were administered 0, 1000, 
1500, 2000 mg/kg bw/day for 28 days and 5000 mg/kg bw/day for 29 days of olive pulp extract via gavage. 
The rats were euthanized on day 29 and bone marrow samples from the femur were collected for further 
analysis. In addition to this, experiments were also performed with single doses of the extract at 1000, 
1500 or 2000 mg/kg. Following single administration, the rats were euthanized at 24 or 48 hours and bone 
marrow samples were collected. The extract did not produce adverse clinical or necropsy observations or 
affect absolute or relative feed consumption values. “The numbers of micronucleated polychromatic 
erythrocytes (PCE) were not significantly increased in any of the groups treated with the test article, as 
compared to the corresponding negative control group.”The results of this study suggest that the extract 
was negative in the micronucleus assay at 24 and 48 hours after a single dose of 1000, 1500 or 2000 mg/kg 
and also at 24 hours after 28 daily doses of 0, 1000, 1500, and 2000 and 29 daily doses of the 5000 mg/kg 
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dose. These results also show that administration of Hydroxytyrosol to rats did not cause genotoxic effects 
as evaluated by micronucleus assay. 

Kirkland et al. (2015) 

In this study, potential genotoxic effects of Hydroxytyrosol and olive extract containing Hydroxytyrosol 
were examined. These investigators noted that pure Hydroxytyrosol, and an olive extract containing 15% 
Hydroxytyrosol, “both induced micronuclei in cultured cells in vitro, but show that these responses were 
either due to high levels of cytotoxicity or to reaction of Hydroxytyrosol with culture medium components 
to produce hydrogen peroxide. Another extract (H40) containing 40% Hydroxytyrosol also induced 
micronuclei in vitro, probably via the same mechanism.” The 15% Hydroxytyrosol extract “did not induce 
micronuclei in rat bone marrow after 4 weeks of dosing up to 561 mg Hydroxytyrosol/kg/day. H40 
produced increased rat bone marrow micronucleus frequencies at 250 and 500 mg Hydroxytyrosol/kg 
bw/day in a 90-day toxicity study. However, when two different batches of this extract were tested in 
acute micronucleus studies at doses up to 2000 mg Hydroxytyrosol/kg bw, giving plasma exposures that 
exceeded those in the 90-day study, negative results were obtained.” Therefore, the study concluded that 
the olive extracts tested are “not genotoxic at high doses in vivo, and any genotoxic risks are considered 
negligible.” 

In Vitro Mammalian Chromosome Aberration Test 

Christian et al. (2004) 

In this in vitro assay, the effects of olive pulp extract (OPE) on chromosome aberrations in Chinese hamster 
ovary cells were evaluated, in the presence and absence of metabolic activation (S9). The cell cultures 
were treated with 0, 10, 50, 100, 300, 600 and 1000 µg of the extract/ml as well as with positive and 
negative (vehicle, dimethyl sulfoxide) controls. The test article concentrations of 100, 300 and 1000 µg/ml 
were assessed for effects on mitotic index, polypoid cells and aberrations. No evidence of test article-
associated toxicity was observed at any concentration level based on the confluence rate or mitotic index. 
“OPE elicited a significant increase in the percentage of aberrant cells at the highest concentration of 1000 
µg/ml” in the presence of S9. At this concentration, slight increases in the numbers of polyploid and/or 
endoreduplicated cells were observed. The positive response was associated with the presence of test 
article precipitation during treatment. Based on the results, the study concluded that OPE was positive 
for the induction of chromosome aberrations. 

Dolan et al. (2014) 

The potential clastogenic effects of pure Hydroxytyrosol in a bone marrow chromosome aberration study 
in rats were evaluated. The study was conducted as per OECD Guideline 475 (mammalian bone marrow 
chromosome aberration test) in rats with the oral limit dose of 2000 mg/kg bw. Hydroxytyrosol dissolved 
in distilled water was “administered via gavage (10 mL/kg body weight (bw)) to two groups of five males 
and five females. The oral limit dose of 2000 mg/kg (bw) was evaluated. Two groups of five animals per 
sex (negative controls) were dosed with vehicle (distilled water) only. Five male and five female rats served 
as positive controls and received 40 mg/kg bw cyclophosphamide (CPA) in physiological saline by 
intraperitoneal injection.” “The oral limit dose of 2000 mg/kg Hydroxytyrosol was well tolerated by most 
rats; however, some rats exhibited clinical signs that abated within 24 hours. Treatment with 
Hydroxytyrosol did not significantly enhance the number of aberrant cells or the mitotic index 24- or 48-
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hours post-dose. The positive control (cyclophosphamide) induced the expected increase in chromosomal 
aberrations and a decrease in the mitotic index, confirming the validity of the assay.” The authors 
concluded that “an oral limit dose of 2000 mg/kg Hydroxytyrosol does not induce chromosome 
aberrations in bone marrow cells of the rat. This suggest that Hydroxytyrosol is not a clastogen in vivo.” 

Auñon-Calles, Giordano et al. 2013b 

Pure Hydroxytyrosol was evaluated for its potential to induce chromosomal aberrations in human 
lymphocytes in vitro in the absence and presence of metabolic activation by S9 mix. “The highest 
treatment concentration in this study, 1542.0 µg/mL (∼10 mM) was chosen based on the molecular 
weight of the test item and with respect to the OECD Guideline for in vitro mammalian cytogenetic tests. 
No visible precipitation of the test item in the culture medium was observed. No relevant influence on 
osmolarity or pH value was observed.” 

“In the absence of S9 mix one statistically significant increase in the number of aberrant cells, excluding 
gaps (9.0%) was observed after treatment with 503.5 µg/mL. In the presence of S9mix after treatment 
with 287.7 and 503.5 µg/mL two statistically significant increases (3.5% and 4.5% aberrant cells, excluding 
gaps, respectively) were observed. These values exceeded the range of the laboratory historical solvent 
control data (0.0–3.0% aberrant cells, excluding gaps).” 

“No evidence of an increase in polyploid metaphases was noticed after treatment with the test item as 
compared to the control cultures. Either EMS (770.0 µg/mL) or CPA (15.0 µg/mL) were used as positive 
controls and showed distinct increases in cells with structural chromosome aberrations.” 

Unpublished Studies 

An acute oral toxicity study was conducted to determine the LD50 of Hydroxytyrosol in nine healthy adult 
SPF female Sprague Dawley rats by the Center of Hygienic Analysis and Detection, Nanjing Medical 
University on behalf of Hangzhou Viablife Biotech Co., Ltd. Sequential doses of 1.75, 5.5, 17.5, 55, 175, 
550, 1750, and 5000 mg/kg body weight were administered by gavage. All animals were observed for 14 
days for any signs of morbidity or mortality. Pathological examinations were undertaken during the 14-
day observation. No mortalities occurred during the 14-day post-administration period, and necropsy at 
the end of the study did not reveal any gross pathological abnormalities for the rats receiving the dose of 
1750 mg/kg body weight. However, the rats that received the 5000 mg/kg body weight died within 30 
minutes. This is the first study to evaluate a Hydroxytyrosol dose of 5000 mg/kg body weight and the first 
to demonstrate mortality in the animals selected. The LD50 in female rats was determined to be 2958 
mg/kg body weight. 

In a subchronic toxicity study, clean healthy weaned Sprague Dawley rats (50/sex) were either 
administered orally by gavage either 0, 100, 200, or 400 mg/kg body weight per day Hydroxytyrosol in a 
90-day oral toxicity study conducted by the Center of Hygienic Analysis and Detection, Nanjing Medical
University on behalf of Hangzhou Viablife Biotech Co., Ltd. The rats were weighed twice per week for the
first 4 weeks and then once per week. Eye examination was performed on the high-dose group and the
solvent control group and all rats except for those in the satellite group were tested for urine, hematology
and biochemical indicators, organ pathology, and histopathology. All rats in each of the 6 groups survived
until scheduled necropsy. There were no abnormal changes in the organ weight, eye examination,
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urinalysis, hematology and biochemical indicators, and organs histopathy in all treatment groups. Based 
on the results of this study, the NOAEL is determined to be 400 mg/kg bw/day. 

In a teratogenic study conducted by the Center of Hygienic Analysis and Detection, Nanjing Medical 
University, on behalf of Hangzhou Viablife Biotech Co., Ltd., female and male Sprague Dawley rats were 
placed in cages to determine whether the female rats were pregnant. The pregnant rats were randomly 
divided in 4 different groups that were administered 0, 100, 200, or 400 mg/kg body weight per day. The 
weight of the rats was measured on days 0, 6, 9, 12, 15, and 20 from conception. On day 20 of conception, 
the rats were sacrificed, and the uterus were examined for uterine-fetal weight, corpora lutea count, 
number of implantations and number of embryo resorptions, early and late dead fetuses, and live fetuses. 
In addition, the appearance of the fetal rats was examined for malformations. The study concluded that 
weight of the pregnant rats, embryonic development, fetal rats’ appearance, skeletal development and 
malformation rate, and total malformation rate with each group were not statistically different with the 
0 mg/kg body weight per day group. In addition, there were no visceral malformation observed in any of 
the groups. Based on the results of this study, accounting for the notable increase in fetal mortality at the 
highest level administered (400 mg/kg bw), Hydroxytyrosol showed no teratogenic effects at the lower 
levels, and the NOAEL was 200 mg/kg body weight per day. 

A bacterial reverse mutation study was performed on Hydroxytyrosol by the Center of Hygienic Analysis 
and Detection, Nanjing Medical University on behalf of Hangzhou Viablife Biotech Co., Ltd. Different 
mutated strains of Salmonella typhimurium TA97a, TA98, TA100, TA102, and TA1535 at four different 
doses (5000 µg/dish, 1500 µg/dish, 500 µg/dish, 150 µg/dish, and 50 µg/dish) were used. Results of this 
study demonstrated that Hydroxytyrosol did not have an effect with or without the S9 activation system 
from the rat liver. 

The Center of Hygienic Analysis and Detection, Nanjing Medical University on behalf of Hangzhou Viablife 
Biotech Co., Ltd. performed a mammalian erythrocyte micronucleus test using ICR mice. Hydroxytyrosol 
was administered with different levels twice during a period of 30 hours at an interval of 24 hours (375 
mg/kg, 750 mg/kg, 1500 mg/kg BW). At 6 hours after the second administration, the mice were sacrificed, 
and the sternum was harvested for microscopic examination. The number of mature erythrocytes (NCE) 
were observed in parallel with counting the bone marrow polychromatic erythrocytes (PCE) for each 
mouse to calculate the ratio of PCE to the total of PCE and NCE. Based on the ratio, Hydroxytyrosol did 
not influence the micronucleus formation in mouse bone marrow. 

In this Chromosome Aberration study by the Center of Hygienic Analysis and Detection, Nanjing Medical 
University on behalf of Hangzhou Viablife Biotech Co., Ltd., Hydroxytyrosol hamster lung (CHL) cell strains 
were used to determine if Hydroxytyrosol had a chromosomal aberration effect. Three different doses 
(5000, 2500, and 1250 µg/mL) of Hydroxytyrosol were used for this study. After incubation, under 
microscopy, the samples were evaluated for any increase in the number of chromosome structural 
aberrations caused by Hydroxytyrosol. The chromosome aberration rate was less than 5% and 
chromosome aberration rate did not increase in each dose. Owing to these results, Hydroxytyrosol does 
not have any effect on the aberration of the chromosome. 

Human Studies 

It can be reasoned that olives and olive oil have been widely consumed as a source of food in relatively 
greater amounts in the Mediterranean countries. Several clinical studies are summarized below to 
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demonstrate the safety of Hydroxytyrosol in humans. In a review of the bioavailability, toxicity, and clinical 
applications of hydroxytyrosol, Robles-Almazan et al. (2018) mention that literature in the toxicological 
effects of high concentrations of Hydroxytyrosol is scarce in humans. Based on the toxicity studies and its 
similar behavior to other phenolics, null toxicity is likely. 

Study 1 

Marrugat et al. (2003) conducted a study to determine the antioxidant effect of olive oils with differences 
in their phenolic compounds content in healthy humans. The study was performed as a controlled, 
double-blind, cross-over, randomized, clinical trial using 30 healthy non-smoking adults for 3 weeks. There 
were three types of olive oils (virgin olive oil, common olive oil, and refined olive oil) used in the study 
with different phenolic concentration. The percentage of monosaturated fatty acids “(MUFA) percentage 
was 75%, 77%, and 75%, in refined, common, and virgin olive oil, respectively. Saturated fatty acid 
percentage was 14 %, 15 %, and 15 %,” and the polyunsaturated fatty acids “(PUFA) percentage 11%, 8%, 
and 10%, in refined, common, and virgin olive oil, respectively.” “The concentrations of α-tocopherol were 
153 mg/Kg, 112 mg/Kg, and 111 mg/Kg, and the β-carotene concentrations were 0 mg/Kg, 0.65 mg/Kg, 
and 2.1 mg/Kg, in refined, common, and virgin olive oil, respectively. Phenolic compounds were 
undetectable in refined virgin olive oil. Common olive oil contained 68 mg/Kg of phenols of which 
contained 2% tyrosol, 9% Hydroxytyrosol, 52% oleuropein aglycones, and 15% ligstroside aglycones. Virgin 
olive oil contained 150 mg/Kg of phenols which contained 3% tyrosol, 7% Hydroxytyrosol, 42% oleuropein 
aglycones, and 14 % ligstroside aglycones.” Over the 3 weeks of treatment, the subjects ingested 25 mL 
of olive oil distributed over three meals per day. Blood samples and urine samples were collected before 
randomization, before and after treatment. The results showed that olive oil containing phenolic 
compounds, including Hydroxytyrosol, had antioxidant effects on cholesterol levels. In addition, no 
adverse effects were observed or described in this study. 

Study 2 

Valls et al. (2014) evaluated the health-promoting properties of functional virgin olive oil (FVOO) enriched 
in phenolic compounds against virgin olive oil (VOO) by assessing “the effects of FVOO on endothelial 
function in hypertensive patients.” In a randomized, controlled, double-blind and cross over trial, thirteen 
pre- and stage-1 hypertensive patients received a single dose of 30 mL of FVOO (OOPC = 961 mg/kg – 26 
mg per serving) or VOO (Olive Oil Phenolic Compounds = 289 mg/kg – 8 mg per serving) with bread. The 
endothelial function was measured as ischemic reactive hyperemia (IRH) at 0 hours, 2 hours, 4 hours and 
5 hours after consumption and related cardiovascular risk biomarkers at 0 hours, 2 hours, 4 hours, and 5 
hours after consumption. In addition, OO polyphenols were measured at 0 hours, 1 hour, 2 hours, 4 hours, 
and 5 hours after consumption. The study showed that “FVOO increased IRH and plasma Cmax of 
Hydroxytyrosol sulphate, a metabolite of OOPC, 2 h postprandial (P = 0.05). After FVOO ingestion, oxidized 
LDL decreased (P = 0.010) in an inverse relationship with IRH AUC values (P = 0.01).” “The study showed 
that FVOO provided more benefits on endothelial function than virgin olive oil in pre- and hypertensive 
patients.” 

Study 3 

Lockyer et al. (2015) conducted a study to investigate the influence of olive leaf extract (OLE) on vascular 
function and inflammation in a postprandial setting and to link physiological outcomes with absorbed 
phenolics. “In this randomized, double-blind, placebo-controlled, cross-over, acute intervention trial, 
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eighteen healthy volunteers (nine male, nine female) consumed either OLE (51.12 mg oleuropein; 9.67 
mg Hydroxytyrosol), or a matched control. Vascular function was measured by digital volume pulse (DVP), 
while blood collected at baseline, 1, 3 and 6 hours was cultured for 24 hours in the presence of 
lipopolysaccharide to investigate effects on cytokine production. Urine was analyzed for phenolic 
metabolites by HPLC. DVP-stiffness index and ex vivo IL-8 production were significantly reduced (P < 0.05) 
after consumption of OLE compared to the control. These effects were accompanied by the excretion of 
phenolic metabolites, specifically Hydroxytyrosol and oleuropein derivatives, which peaked in urine after 
8–24 h.” This study demonstrated that OLE containing Hydroxytyrosol at levels of 9.67mg per serving 
could control vascular function and IL-8 production in vivo. Owing to the Hydroxytyrosol levels used in this 
study, no adverse effects were observed or described. 

Study 4 

Lopez-Huertas et al. (2017) investigated the safety and effects produced by purified Hydroxytyrosol 
(99.5%) from olive mill waste. Hydroxytyrosol was administered at a daily dosage of 45 mg for 8 weeks to 
14 healthy volunteers. “Markers of cardiovascular disease risk, enzyme markers of several clinical 
conditions, hematology, antioxidant parameters, vitamins and minerals were measured at baseline, 4 
weeks, and 8 weeks.” The results at 4 weeks and 8 weeks were compared with the baseline results. The 
authors “found that Hydroxytyrosol was safe and did not influence markers of cardiovascular disease, 
blood lipids, inflammatory markers, liver or kidney functions and the electrolyte balance.” LD levels were 
slightly decreased while CPK levels were slightly increased. However, the values remained within the 
normal physiological range. Although serum iron levels were unchanged throughout the study, there was 
a noticeable (P < 0.05) decrease in ferritin at 4 weeks and 8 weeks. While serum ferritin levels remained 
within the normal range, the gradual decrease over time could indicate an increased risk for development 
of iron deficiency. Serum folate and red blood cell folate levels were reduced at 4 weeks and 8 weeks 
accompanied by a significant increase in MCV. All values remained within a normal physiological range. 
An increase of Vitamin C was observed at 4 weeks and 8 weeks compared with levels at baseline. These 
results demonstrated that Hydroxytyrosol has an antioxidant function through increasing endogenous 
vitamin C levels. Based on the results, the consumption of the level of Hydroxytyrosol in this study was 
well-tolerated with the subjects. 

Study 5 

Colica et al. (2017) evaluated how Hydroxytyrosol plays a role in cardiovascular disease. This study was a 
double-blinded, randomized, placebo-controlled crossover trial to determine this role in healthy subjects. 
Two capsules “containing 15 mg/day of HT were consumed for a 3-week period.” The dietary assessment, 
biochemical analysis, antioxidant status, and gene expression of genes related to oxidative stress, 
inflammation, and cardiovascular disease were performed. The results showed positive effects on 
reducing oxidative stress and cardiovascular risks. In addition, this study did not report or describe any 
adverse effects. 

Allergens 

Hydroxytyrosol does not contain or have added any of the nine FALCPA major allergens identified and 
required to be disclosed in labeling. There appears to be no reports of allergic reactions or events related 
to Hydroxytyrosol. 
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Further evaluation of the allergenicity of the hydroxylase gene used in the manufacturing of the 
production strain was performed using the Allergen Online database from University of Nebraska-Lincoln. 
Based on the FASTA2 search, using the 80mer Window 35 search, there were no matches to any of the 
nine major FALCPA allergens as shown in Figure 4. Owing to this evaluation, it can be determined that the 
hydroxylase gene used in the production strain does not pose an allergen risk. 

Figure 4: 80mer Sliding Window Search Research 

Conclusion 

The scientific data, information, methods, and principles described in this notice provide the basis for 
conclusion that Hydroxytyrosol is generally recognized among qualified experts to be safe for inclusion in 
the food categories described in the amounts noted. The current consumption of Hydroxytyrosol in the 
food supply serves as the foundation on which the safety of this substance is established. The history of 
consumption of olive oil and table olives provides evidence of safe uses of its constituents, including 
Hydroxytyrosol. The scientific determinations of the safety of the substance present data regarding the 
safety of the specific Hydroxytyrosol as identified and described in this notice 

Owing to the presence of Hydroxytyrosol in olive oil and olives that are commonly consumed, humans are 
commonly exposed to this ingredient. Hangzhou Viablife Biotech Co, Ltd. Intends to use Hydroxytyrosol 
as a food ingredient (antioxidant) in fats and oils, juices, and ready-to-drink beverages at the intended 
levels up to 5 -10 mg per serving. 

The safety data on Hydroxytyrosol includes several pivotal animal toxicity studies in rats, genotoxicity 
studies, reproduction/developmental studies in rats and human experience. The result of an acute oral 
toxicity study from D’Angelo et al. (2001) indicates that the LD50 of Hydroxytyrosol is greater than 2000 
mg/kg/bw. Studies from Christian et al. (2004) with aqueous olive pulp extract are applicable as the 
product used in these studies contains Hydroxytyrosol. In another subchronic study, no toxicity of aqueous 
pulp extract was noted at doses up to 2000 mg/kg bw/day (48 mg Hydroxytyrosol/kg bw/day). In a 
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developmental toxicity and a reproductive study in rats, olive pulp extract did not cause maternal or 
developmental toxicity or reproductive effects at levels up to 2000 mg/kg bw/day (highest dose tested). 
Although the results of in vitro mutagenicity studies with Hydroxytyrosol and aqueous olive pulp extract 
were equivocal, in vivo study in rats with the olive pulp extract did not reveal any genotoxic potentials. In 
the 90-day dose-response study by Heilman et al. 2015, safety of olive extract H35 containing 35% 
Hydroxytyrosol revealed statistically significant reductions in body weight gain and decreased absolute 
body weight in male rats. No other adverse effects were noted. Based on these observations, the 
investigators determined the lowest observed adverse effect level (LOAEL) as 500 mg Hydroxytyrosol/kg 
bw/day. The NOAEL of Hydroxytyrosol was determined as 250 mg/kg bw/day. As supporting unpublished 
toxicity and safety studies, no adverse effects were observed until the higher administration levels were 
attained. In several human efficacy studies, effects of Hydroxytyrosol from ingestion of olive oil were 
investigated. The results of human studies with olive oil containing phenolics, including Hydroxytyrosol, 
did not reveal any adverse effects. 

The intended use of Hydroxytyrosol at use levels of 5 mg/serving in RTD beverages and 10 mg/serving in 
fats and oils and juices, the highest cumulative 90th percentile per user EDI of Hydroxytyrosol from 
Hangzhou Viablife Biotech Co, Ltd including existing dietary sources was 99.4 mg/day among male adults 
ages 19 years and up (1.6 mg/kg-bw/day). The sub chronic toxicity study of Hydroxytyrosol suggests a 
NOAEL of 250 mg/kg bw/day. Based on the results of the subchronic toxicity study there is a safety margin 
of 156-fold between the estimated daily intake of Hydroxytyrosol and the NOAEL noted in the animal 
study. In addition, the NOAEL of 250 mg/kg bw/day with a safety margin of 100 and 60 kg human, the 
acceptable daily intake (ADI) is 150 mg/day. Therefore, the maximum cumulative EDI of 99.4 mg/day is 
lower than the ADI. There is sufficient qualitative and quantitative scientific as well as common dietary 
exposure evidence to determine the safety-in-use of Hydroxytyrosol in the intended food categories. 

Additionally, the human experience with olive oil and table olive consumption also supports the safety of 
Hydroxytyrosol. The available evidence from animal studies, as well as evidence from human dietary 
exposure to table olives and olive oil suggests that a daily intake of Hydroxytyrosol at levels up to 54.7 
mg/day is unlikely to cause any adverse effects. Chemically produced pure (>99%) Hydroxytyrosol was 
GRAS notified to FDA (GRN 600) for use as an antioxidant in beverages, fats and oils, fresh and processed 
fruits and vegetables, fresh and processed fruit and vegetable juices, and gravies and sauces at a level of 
5 milligrams (mg) per serving. FDA had no questions at the time of submission. The notice of pure 
Hydroxytyrosol (GRN 876) additionally supports the suitability of the substance. Also, an olive preparation 
containing 40% Hydroxytyrosol (GRN726) received no question letter from FDA for use in bakery products; 
beverages; dairy products and substitutes; desserts; fats and oils; fruit juices and nectars; dry seasoning 
mixes for meat, poultry and fish; chewing gum; sauces, dips, gravies and condiments; snacks; and 
vegetable juices to deliver 5 to 10 mg of Hydroxytyrosol per serving of food. 

Regulatory status of Hydroxytyrosol is supported through several GRAS notifications with no questions. 
Furthermore, European Food Safety Authority (EFSA 2017) has determined the Hydroxytyrosol to be safe 
to dietary consumption. The EFSA panel determined that a minimum of 5 mg of Hydroxytyrosol and its 
derivatives in olive oil should be consumed daily to use a cardiovascular health claim. The EFSA panel 
determined that up to 100 mg per day was safe for children 3 – 9 years and 200 mg was safe for older 
children and adults. Since January 1, 2018, Hydroxytyrosol is approved for use in oils and spreadable fats 
in the European Union. 
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In summary, based on scientific procedures, history of exposure and use, consumption of Hydroxytyrosol 
as a food ingredient (antioxidant) at use levels of up to 5-10 mg/serving in the specified foods are 
considered safe. The proposed uses are compatible with current regulations, i.e., Hydroxytyrosol as an 
antioxidant 21 CFR 170.30 (3) for inclusion in fats and oils, juices, and ready-to-drink beverages. 

All data and information pertaining to the studies performed on the substance, Hydroxytyrosol, were 
made available to the Expert Panel, and their findings reflect review of the totality of the information used 
in the preparation of this notice as shown on the Expert Panel Endorsement pages (Appendix 7). 
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PART 7 – SUPPORTING DATA AND INFORMATION 

Generally Unavailable 

Hangzhou Viablife Biotech Co., Ltd. (2021). Acute Oral Toxicity Test. Report Number: bg-21NYSP-WT025. 
Hangzhou Viablife Biotech Co., Ltd. (2022). 90-Day Oral Toxicity Test. Report Number: bg-21NYSP-WT025-
2. 
Hangzhou Viablife Biotech Co., Ltd. (2022). Teratogenicity Test. Report Number: bg-21NYSP-WT025-3. 
Hangzhou Viablife Biotech Co., Ltd. (2021). Bacterial Reverse Mutation Test, Mammalian Erythrocyte 
Micronucleus Test, In Vitro Mammalian Chromosome Aberration Test. Report Number: bg-21NYSP-
WT025-1. 

Generally Available 
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CAS Test ing Technical Services ( GuangZhou) Co.,Ltd. 

Report No. :G XH22051100(E) Date :2022/06/08 

Nnme ofSnmple Hydroxytyrosol Brand I 

Sample No. GX H2205 1 I00 Sample appearance Light yellow oi ly liquid 

Model I Sample Quantity I gro up 

,1 

Batch No./Date I Test Type Commission 

Sample Received 2022/05/30 Test Period 2022/05/30-2022/06/08 

\" 

Manufacturer I

' 
Address I

Test Item Please refer to next page(s) 
,, 

' 

Test Method Please refer to next page(s) 

,. 

Test Result/Conclusion Please refer to next page(s) 
\ 

I, 

Note I 
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TEST RESULTS: 

Test Item Test Method Unit Test Result 

CNMR 

HNMR 

JY/T 0578-2020 General rules for 

superconducting pulsed Fourier 

transform nuclear magnetic 

resonance spectrometry 

I 

I 

As shown in the 

spectra 

As shown in the 

spectra 
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U U ' CAS TES TIN G CAS Testing Techuicnl Ser vices ( G 11a11gZho11 ) Co.,Ltd. 

Statement 

I. This report is issued by CAS Testing Technical Scrvices(GuangZhou) Co., Ltd.(hereinafter referred to as 

'·Our Company''). 

2. This report is inva lid if not affixed with authorized stamp of test and paging seal. 

3. This repoI1 is invalid without signature of verifier and approver. 

4. This report is invalid if being supplemented, deleted or altered. 

5. Without written permission ofour Company, this report can not be reproduced in part (except in whole). 

6. The result(s) shown in this report refer only to the sample(s) tested. 

7. Objections to this report must be submitted to our Company within 15 days. Otherwise, it will 

automat ically deem lo have accepted this report. 

8. The Client shall be responsible for the accuracy, authenticity and completeness of the samples and 

information submitted for inspection, and the disputes arising therefrom shall be borne by the Client. 

9. As any reports is issued as a result of this application for testing services, our Company will strictly kF 

confidential ity to the Clients. Except where disclosure is required on the basis of laws, regulati~ 

judgments, and rulings ( including in accordance with summons, court, or government proceedings). ~ 
I0. The result(s) or conclusion(s) shown in this report about the description of the characteris~ 

composition, properties or quality are based on the speci fic time, methods and applicable criteria. Us~ 0 

different methods and criteria or under different environmental conditions for testing may come to 

difrerent conclusions. 

11. The inspected project has not obtained the quali ficat ion recognition.The data result(s) j ust for scientific 

research,teaching,internal quality control etc. 

12. Since our Company's causes lead to modify the contents of this report, our Company shall reissue this 

report and bear the modification cost. The Client shall return the original report. Since the Client's causes 

lead to modify the contents of this repor t, the Client need to submit an application form for the change of 

report to our Company. The Client shall bear the modification cost and return the original report if our 

Company approves to reissue this report. 
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'9ta~m~* ~~~~-i½ i:&.:t Y'itt 
Quality Management System Doc No. Rev. No. Total pag.: 

OA/SPEC/02 03 2 
Vf:bl1t,._ 

~ ~~ffl@,tl!i:l:Eii~ 05/JUN/2021 7 ~l&B1fe) HPLC identification rcpon lt&*:f.f~M Effcclive Dale 2 ~ (Y)
VBL Re\ icw l'l!riod 

A. I 1X~ Instruments 

A. I.I 1Hfr*'f CO.OJ mg. AG285 ) Scale AG285 

A. 1.2 i~~x~Htt~J~,()( Ncxera HPLC System 

A.2 ii\filJ Reagents 

A.2.1 li3m Methanol 

A.2.2 ~ ~:,J<.(~·T-1}:-z. •Efl!W) Triple distilled water (containmg 0.1°0 formic acid) 

A.3 ~ it,*-"f'l'.Ejj iHxitli) IJ t'-/: Chromatographic conditions and S}Sl~m suitab1l11y 

~+J\.:13i:~TiU,Hill-fr1iti~~tnftif1J; l;).Ef1~1t--1.l<J:1iiif.z;lJ,t1-l:,t¾l/sWtJl)I..M. 5%.fU 50%, ¥kUll.U•tr11J 15 min, t&i.t!JJ~i l0:1280 

nm: tt:ililc:30°C: i~tilR :1 mL/mino 

Octadecylsilane bonded silica gel w:is used as filler: Methanol-wnter was used as mobile phase: gradient elution from 5° • to 50° o, elution time 15 mm. 

detection wavelength 280 nm: Column temperature: 30·'C: Flow rate: I onUmin 

A.4 t¥!ft1fr.!~ Operation 

A.4.1 ;t,J-!filiWi ' i~Viil'l'-JJl,1]~:f:Fey_~ttl-U,~~ 100mg, ~*;~i-1!. ,:/_ 100mL~:1m•r, JJ~Efl ~'l.~~l))!L ./Ir,~. t!llf'.}.. 

Preparation of reference' solution: Precisely weigh 100 mgofthe reference solution, place in a 100 mL Oask. add methanol to the scale and shn~e "di. 

A.4.2 1J~ht,Pni-tiVir!ilfl~~j1J-%-:.¾:.!fll,.fi:t'iM'-J 100 mg, ~'Ht;f;'J,~' -~ I00 mL :,urti:11 1 ' Jmrpi1f<j>l~~IJj~. M6J. ,cl/cg, l(J(r;blti(~, 

Preparation ofthe test solution: Precisely \\eigh about JOO mg of this product, pince inn 100 mL Oask. add methanol to the scnlc. shake well. filler. ,md ta~c 

the filtrate. 

A.4.3 if:~~~ Measurement 

The reference solution and the test solution were precisely aspirated 10 µL, injected into the liquid chromatograph. measured and calculated according to the 

external standard method. 

This product contains not less than 99% of3.4-dihydroxyphenykthanol (hydroxytyrosol) according to the dry product. 

A.5 r,.ti!~:U.t}i Calculation 

r-, S1 X C XV 
-;<:,- ur Content = - ---

52 xm 

:;il:,rfi in the fonnula: 

l'eak area of3.4-dihydroxyphcnylethanol (hydroxytyrosol) in the chromatogram of the test solution 

s2 - M!ll.1~im&~i~~•t , 3.4__:_,i~:1t,z..Mcr-?.-Eta~m)E1<i•,*ITITm: 
Peak area of3.4-dihydroxyphcnylethanol (h)drox-y1)rosol) in the chromatogram of the reference solution 

c - x1 l!nilhi4fi'&rj 1 3.4- :J§.l.!;4~ Z..lW(ti:!itllliA1-)(J{Jj:{'()!£, •)'l.{\[7-J·'~}'LiiJ•'!l:fl·(mg/mL): 

TI,e concentration of3,-1-dihydrox-yphcnylethanol (hydroxytyrosol) in the reforencc solution in mg/mL 

Volume oftest solution in mL 

Mass of the test sample in mg 

tt:CDx•J-H~rn hW-~ □ ~iiJliL n1,~Z!iro\iWr" &b . 
Note:Q) - The reference i~ a hydroxytyrosol product purchased from Sigma-Aldrich. 



 








  



 
























 



   




  

   
    
   
   
   
   
   
   

   
   

~ ~ iii~ fti:itffl;-ij- ~rr~~ 
VBL00120210311 :iicill!tr.lli In house Purity or the 99.93% 

Test Batch Lot. According to 
referc■cc 

XtJ"lffl iili:«U tt;J!IJ BM 2021-03-11 Expi~ dntc of the 2023-02-21 *ft~ ,\udited b~ Date reference ·~ 

#JJfr/HJli ('alculation 

99774 X 99.93 X 1 
~ lf<: Content = ---­ ------ ----- = 9 9 . 72

, S1 X C XV 

S2 xm 99985 X 1 

ia~ ('onclusion 

i1x./tt,xi"",',l,ft,iti½'.itlll1lf~l~~l~~. li~f, r1{~ 99 • n , 
/\cti,c contc111 of this hntch by I IPI.C is 

Conformmg product Non-conformmg product 



 




 
   

   
   
   
   
   
    

 














 









  



 
























i!@liAffl:% 
Test U11tclt l.ot. 

VBL00120210528 ~fr~?l 
According to 

if.ill{fiii)t I n house 
~?liffi-$":lf: 
Purity of 
refcreace 

the 99.93% 

-.~ 
\uditcd b) *1t~ *$JEIM 

Date 
2021- 05-28 

xitlffliffi:ffU 
Expiry date of the 
reference 

2023-02-21 

tf-:lif:fa* ('alculutinn 

'°' S1 X c Xv 99859 X 99 . 93X 1 = 99 . 80~!I( Content= S = 1 
2 X m 99985 X 

fa~ C'onclusio11 

,\cti, ~ content of this batch by HPI.C is 

Con forming J)roduct Non-conforming product 



 









 
 


 










 





























  










  


 













iW.!l 
0. 015 

\/9. 985 

---------- -
S1 X C X V 

1ffu:1 Content=---- = 
S2 xm 

99792 X 99 • 93 X 1 

99985 X 1 
= 99. 74 

- iitffl;~ 
..-~-.t Bntch Lot. 

VBL00120210904 M~~ 
According to 

~ill!fij;)I In house 
~?IE.ii~ 
Purity of 
rcfcre■ce 

t he 99.93% 

Audited by 
$!,;:ft~ 

tU!IBM 
Date 

2021-09-04 
~ftU?i:ffd 
fa1iiry date or the 
reference 

2023 -02-21 ·~ 

tt#~ ~ Calculation 

fa~ Conclusion 

i\cti,,c content of this batch by I IPLC is 

Conforming product Non-co11fom1ing product 



   






  



 




 























































~lli5li*:R il!J~-i} ?A.ff~?l VBL00120210928 ~~tii,tt I n house Purity of the 99.93% 
Test natch Lot. According to reference 

xtlffliifl°U OB~ 2023-02-21 2021-09-28 Expiry date of the *ft£: Audited b~• Date reference ·~ 
 




   







 











   

    

tf-~~~ ,alculntion 

., S x c xv 99847 x 99.93x 1 
~t 14( Content == 1S = ----------- = 99. 79 

2 X 1n 99985 X l 

~~ Conclusion 

Ac1i,c contcm ofth,s batch by l lPI.C' is 

Conforming producl Non-conforming producl 



 







  



 
























   








  





 




 











































~~ C-011dusi11n 

Acth c content of this hlnch b) I !PLC is 

~1l6li'ltll 
Purity of lhc 99.93% 
reference 

~itffl:-i} VBL00120211026 
T C'II Ratch l.ot. 

~tr~1l ~!IHff.)i In house 
According to 

'itftl 
Audit,~! by *i-\:'1t 

tt~BiOJ 2021-09-28 
Date 

Xttlffl ii-ff 
Expiry date of the 2023-02-21 
reference 

n 

, S1 XC X V 99855 X99. 93 X 
;'-;-~( Content = S = ----------- = 99 . 80 

1 

2 xm 99985x l 

Conforming product Non-conli>rming producl 
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st Report NBF22--006659-01 Date: 13 Jun 2022 

Client Name: Hangzhou Viablife Biotech Co., ltd. 
Client Address: University Science Park of Liangzhu, Yuhang District, Hangzhou, Zhejiang 311113 

tj:l~iA.iiJ 
t!)~jliiA. 

:ti1'J 
TESTING 
CNAS L4305 

Sample Name: Viablife water sample 
Manufacturer: Hangzhou Viablife Biotech Co., ltd. 
Sample Batch No.: 20220523 
Production Date: 20220523 

Ab<Ne Information and sample(s) was/were submitted and certified by the dient, SGS quoted the information with 
no responsibility as to the accuracy, adequacy and/or completeness. 
Date of Sample Received : 25 May 2022 
Testing Period: 25 May 2022 - 13 Jun 2022 
Test Requested : Selected test(s) as requested by dient. 

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

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

Unless otherwise stated the results shown in this test report refer only to the items tested, and for dients Internal 
use only, not to the society has the proof function. This document cannot be used for improper publicity, without 
prior wrltten approval of the SGS. 

SGS Authorized Signature 
SGS-CSTC Standards Technical Services Co.,ltd. Ningbo Branch 

Page 1 of4 

Utimha,nt tho.C::n~ r:::r,u1nf~l':.C::.$;:6.\ 



 

Test Report NBF22-Q06659-01 Date: 13 Jun 2022 

Sample Description : 

Specimen No. 

1 

Microbial test 

Test Resultlsl • 

Test ltem(s) Unit Test Method(s) Test Result(s) Limit Single 
001 determination 

Escherichia coli MPN/100ml GB/T 5750.12-2006 <2 Absence Confonn 
Thennotolerant coliform MPN/100ml GB/T 5750.12-2006 <2 Absence Confonn 
bacteria 
Total Plate Count CFU/mL GB/T 5750.12-2006 <1 100 Confonn 
Total coliforms MPN/100ml GB/T 5750.12-2006 <2 Absence Confonn 

SGS Sample ID 

NBF22-006659.001 

Description 
sample in barrel 

Notes: When the results are less than 2MPN/100ml (< 2 MPN/100ml) of Total coliforms, Thermotolerant 
coliform , Escherichia coli which indicated Not detected issue. 

Chemical test 

Test Result/sl: 

tJf Test Item( s) Unit Test Method(s) Test Result( s) LOQ Limit Single _.} 
001 determinatio~ 

Formaldehyde mg/L GB/T5750.10-2006 <0.05 - 0.9 Confonn 
Anion Synthetic 

Detergent 
mg/L GB/T 5750.4-2006 <0.0250 - 0.3 Confonn h

f& l

Color(Pt-Co color units) 

Total Hardness(as 

0 

mg/L 

GB/T 5750.4-2006 

GB/T 5750.4-2006 
<5 

2.4 

-

-
15 

450 

Confonn 
~ iConfonn r

CaCO.) 
Visible substance - GB/T 5750.4-2006 no visible - None Confonn 

substance 

Odor and taste - GB/T 5750.4-2006 odorless and - © Confonn 
tasteless 

pH - GB/T 5750.4-2006 6.03 - - -

Total Dissolved mg/L GB/T 5750.4-2006 73 - 1000 Confonn 
Solids(105°C) 
Turbidity NTU GB/T 5750.4-2006 <0.5 - @ Confonn 

Volatile Phenolic mg/L GB/T 5750.4-2006 <0.002 - 0.002 Confonn 
Compounds(as phenol) 
Chromium(VI) mg/L GB/T5750.6-2006 0.008 - 0.05 Confonn 

~ 

SGS-CSTC Standards Technical Services Co.,Ltd. Ningbo Branch 

Page 2 of 4 

Unlets otl'wrwi•e ~ r•lld In wrltinv, lhl• docum•nl Is ls,uod b 
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Test Report NBF22--006659-01 Date: 13 Jun 2022 

Test Item( s) Unit Test Method(s) Test Result(s) LOQ Limit Single 
001 detennination 

Oxygen Consumption (as mg/L GB/T5750. 7-2006 0.98 0.05 @ Conform 

02) 
Chloroform mg/L GB/T 5750.8-2006 ND 0.0002 0.06 Conform 
Carbon t9trachloride mg/L GB/T 5750.8-2006 ND 0.0001 0.002 Conform 

Chlorite mg/L GB/T 5750.10-2006 ND 0.024 0.7 Conform 

Chlorate mg/L GB/T 5750.10-2006 ND 0.005 0.7 Conform 

Bromate mg/L GB/Tt 5750 .10-2006 ND 0.005 0.01 Conform 

Chloride mg/L GB/T 5750.5-2006 0.0330 0.005 250 Conform 
Fluoride mg/L GB/T 5750.5-2006 0.008 0.005 1.0 Conform 

Sulfate mg/L GB/T 5750.5-2006 0.07 0.03 250 Conform 
Nitrate(as N) mg/L GB/T 5750.5-2006 0.048 0.005 G) Conform 

Lead (Pb) mg/L GB/T 5750.6-2006 ND 0.001 0.01 Conform 
Cadmium (Cd) mg/L GB/T 5750.6-2006 ND 0.001 0.005 Conform 

Arsenic (As) mg/L GB/T 5750.6-2006 ND 0.001 0.01 Conform 

Mercury (Hg) mg/L GB/T 5750.6-2006 ND 0.001 0.001 Conform 
Selenium (Se) mg/L GB/T 5750.6-2006 ND 0.005 0.01 Conform 

Aluminum (Al) mg/L GB/T 5750.6-2006 ND 0.01 0.2 Conform 

Copper (Cu) mg/L GB/T 5750.6-2006 ND 0.005 1.0 Conform 

Zinc(Zn) mg/L GB/T 5750.6-2006 ND 0.005 1.0 Conform 
Manganese (Mn) 

Iron (Fe) 
mg/L 

mg/L 

GB/T 5750.6-2006 

GB/T 5750.6-2006 

ND 

ND 

0.005 

0.005 

0.1 

0.3 

Conform 

Conform i/
Cyanide mg/L GB/T 5750.5-2006 ND 0.002 0.05 Conform ~•Total Alpha Radiation Bq/L GB/T 5750.13-2006 <0.03 - 0.5 Conform 
•Total Beta Radiation Bq/L GB/T 5750.13-2006 <0.05 - 1 Conform 

I ,

Notes: @ 1 O Groundwater limited:20mg/L 
@ 3,Under Special Situation:5 

@ 1, Under Special Situation:3 

©No Abnormal Odour And Smell 

SGS-CSTC Standards Technical Services Co.,Ltd. Ningbo Branch 
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!:~:•,!~~~, u::~1ce'~~nr~1i~i:.~er~ :~.~=-~.0:~;~ =~:t~~:iu:-,~n::~~eJf~~ :.,:~tti::!1:'~J':. ~:~:2\:! 
1esults a,w,wn In tnl• tHI tepott refe,r onr, to tl\e samp¢e(t) 1est•a. 
IA llllrtt-on To~t-+c• tin .,1111•nt+(!IY ('If 1/1 ''"' ''""O,.Cllf•l'I ••i-on <•'11110 , . "'" M • :Ol'!f~C JI ,, ,.,,."t-0'1• II-7,$))1l 1' , .. , 
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Unlos1 o1h♦"1tlH 1t111••4 ln writing. lhl's dociwmont 11 1nv11d b)" ll'!e Comp.any swt,J 

::r='t:v:=e,:: r~~~.·::~~=:~~'W;M:r:., 
>ill•ntlon i, dr.wn to Ui• llmita1i<,n of liability, ifldemnifl4:lllion 
adVIHd tti,1 fflform,tton comaln•d t,e,•o" ''"H't& 1~ Com~ri-'t • ,rtion onty and within Ute llm ,s of 

~~~~~tll:~~o;:~~,• :ir111~~~rr:n~~b:1;:0~!iij~~-~• ~ ttanHeliOI\ OOulMnll . Tl!ICI :=i.n':~t ~~~~:. ~:~::J:.: 
e»'cAtpl In tt.111, wllttovl ptior wrl11en •PJH0v11 of U.• Company. Any unall.llhorh:e<.t •ueratfon, forgery or f1J5lflc;etlC1n of u,e conlenl or 
appureru:e or u111 document t, untawiul efld offendar. may be l)f'O .. <:uted 10 the tuue,t uteril of Che few Unleu 01he,,,,...,e ,tat,d !he 
result.I aho~ In this IHI tepor1 ratot only to the um~•(•) tested . 
411•nllon to .. hltd lh• •vlh 'ftllC.ll'(DI .. u"i l""Jl'•(C• •fl ..... Ori · •(liht.1tl1t 111J•••-c0n1,1t f ... '1 ,.1.r,:non~ 1ll r,s1 1 '"ti 

01 •lft,111 c-. DOc:t"tlcc:1, C-0"' 

lll)J,li)l9illltU(IO'INill)ll\lloJ\nt•illl,lilllc-lJTII-Z...111!11.IIM 315040 I 400-891-0488 1 (a&-o7<)87S29318 WWW.l\)sgroop.- c• 
,1 ·:la · 'TUHIH.lil1111ltiliF.tll3ltlt, 41111 1611: 315040 t 400• 691 -0488 I [86,,674J87S29318 • ,g,.chilla@9,..,, 

Report NBF22-006659-01 Date: 13 Jun 2022 

Remark: 
1.ND = Not Detected 
2. LOQ = Limit of Quantitation 
3.Limits, According to GB 5749-2006 
4."Test items were carried out by SGS-CSTC Standards Technical Services(Shanghai) Co.,Ltd. laboratory 
(CNAS No. L0599), were not induded in the CNAS Accredited Schedule for our laboratory. 
5.Unless otherwise stated, the judgement of compliance in this report is based on whether the test result is within 
the specified limits or specifications with no account taken of the uncertainty. 

SGS-CSTC Standards Technical Services Co.,Ltd. Ningbo Branch 
Page 4 of 4 



	

	

	

	

	

	

	
	 	

Appendix	4 



nfHA~1:tm 
Viablife Biotech  

DlffBM Im ~ t!f 15 lf1 
Certification ofAnalysis 

NC-ZJ-210311005 

F~#Aie~ VBL-NP-001
Product Code 

ttt~ 
Lot No. 

VBL00l 20210311 

5Hfr:rui§ TEST 
~~ ~ Appearance 

:ffiiifg Colour 

~- Assay 
pH 

mWMt (71<) Solubility (water) 

ffl~ilffl-J.l Clarity of solution 

-=r•;J;:m: Loss on drying 

ffl~~ Heavy Metals 

if!- Lead 

mCadmium 

=7.1<. Mercury 

ii$ Arsenic 

l'/itfM Tyrosol 
m~~ Antibiotic residue 

maJm Total protein 

ljg,~~ Total Plate Count 

M-aJ:liHl'il Yeast & Moulds 

::k:llwiitW Total Coliforms 

t.J> fl ~ffi Salmonella species 

::k:llw;ffffi Escherichia coli 

mtl-W-.i$HfilIi Pseudomonas aeruginosa 

7C~~~J5X:5ttft?UW GMO detection 

F~~fili ~~l'/itfM CAS
Product Hydroxytyrosol 
~FBM 2021-03-11 f'i5&:M 

MFG Shelf Life 
JmiU·ii?l SPECIFICATIONS 
~~ Liquid ( § ~ Visual) 
~fg Yellow ( § ~ Visual) 

>99.0% (HPLC) 
3.0-4.5 (IM in H2O) 

-'=i7.l<ff~l:tWtl lim Miscible in water 
(:1£.ill(f/[\/l In house) 

?.ik~fsiif/!iil!Ht Clear slightly yellow 
( §m Visual) 

<0.5% 
(1.§Jlll\.~=f~* Thermostatic drying) 

< 10 ppm, ICP 

< 1 ppm, ICP 

< 1 ppm, ICP 

< 0.1 ppm, ICP 

< 1 ppm, ICP 

f:fJc:1o/J.lr1t Related Substances 
<0.5% (miffi~~tl HPLC) 

< 0.1 ppm (11&~~:$, MIT) 
< 200ppm (~E/JWr*~· Bradfordassay) 

~~4m Microbiology 
< 10 cfu/g (r:f:l lirB~ CP) 

< 10 cfu/g ( If! IIFB~ CP) 
10 5'l~J.t::;yqijt,& tf:l Negative in 10 g 

(i:p~FB~ CP) 

25 R~J.l::f1ij:tft tf:l Negative in 10 g 
($00!1.5~ CP) 

10 R~/Jt::ffi~tf:l Negative in 10 g 
( i:p llFB:U4 CP) 

10 £~If::f1-@:~tf:l Negative in 10 g 
( i:j:t IEFB~ CP) 

f~3t:?lj!tli.5t Additional Test 

1'1t~l:l:l Negative (~B19Z:Yc5:Eit qPCR) 

10597-60-1 

2023-03-10 

~?J!~~:!l RESULT 
rff,g- Conformed 
ftr,g- Conformed 

99.72% 
3.7 

rff,g- Conformed 

:fsf-8- Conformed 

0.39% 

rff,g- Conformed 

W-8- Confonned 

?ff,@- Conformed 

:fsf,g- Conformed 

?ff,@- Conformed 

0.24% 

:fsf-8- Conformed 
14 ppm 

f;j=,g- Conformed 

r:a=,g- Conformed 

f;j=,g- Conformed 

1-i'.f=,g- Conformed 

m:~ Conformed 

:fsf,g- Confonned 

:fsf,g- Conformed 

:5ttJT:ff!wA 
Analyzed by Approved by 

:J=ii!rBM 2021-0J-11 
Date 

- - - --- ---- - - - - ---- -EN 1 l--- --------- - - ---

1 
:ijl:itf;t,(f'~'li E'..~:7l;/VG~ltl ,Hfi#ffMt:. ~ f' ,&.~~mc:i'Ra:ii~i"'i lifi. ~Iili!Hl%nlG'i$i#;. tlHl,~Jfr~lU!l~j911JtT-lflJ!H'fffi1liit, liff)i,)..~ffl:l:'Xf'Mf,'f 
~J::ii!ifi. ·f)r-lf!JM!~. This lot has been analyzed and released. The production and control records have been completed and audited by the 
company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot meets the 
above quality standard specifications. 

Q$ - ~ffl•ro•~~Mttw~0m :lt!!• - • rr~~mm~~gam*•Mtt~ 
llcadquarter - llnng7hou \'iablifc Biotcch Co., Lui. ADD - l'nl,·crsity . cicnce Pnrk of Liangzh11, \'uhan11 District. 111111)!.Zhou 

~1"¥:lt!! - u:wn1Ha•11.:.4mlll!JFimtH}~J .ltk:l.!l: - mmiaau:JJrxrr~ cm~) 11,~FJt-1-QIJ~ 
M FG Base - ,li>1ngx i Viablifc BioJJha rmacc utical Co., Ltd. ADD - C hina (Nanchang) TCM Sci-Tech lnno,•»tion City. Ga njia qJ.I :-Oew Arca 



~fH11*~4w 
Viabli fe BiotechVl:blite® 

llllfBiif }m -Certification ofAnalysis 
fflLI=.~~: NC-ZJ-210528004 

F~f.i-t} 
Product Code 

VBL-NP-001 
;.-.: ~:gf(ii 
Product 

~~tffiffi{ 
Hydroxytyrosol 

CAS 10597-60-J 

ffl:-'5-
Lot No. 

VBL00 120210528 ~FSM 
MFG 

2021 -05-28 fl°~M 
SbelrLire 

2023-05-27 

jj-~JM§ TEST MJ::Ji:ti~ SPECJFICATIONS ~fflU!a:!l!: RESULT 
:$7~ ~ Appearance W:!$'. Liquid ( §l :m1. Visual) M=ft Conformed 

M@. Colour ~-is Yellow ( §Im Visual) t-a=ft Conformed 
tt:li Assay >99.0% (HPLC) 99.80% 

pH 3.0 -4.5 (1 Min H20) 3.7 

fflWHf (7.1<) Solubility (water) 
~7.l<ff~tl:{~fqffl Miscible in water 

(1£~:fJT>it:E In house) 
M=~ Conformed 

fflt{ljf7J!j}l Clarity of solution 
t~:i'.tt!iJf~?iff;ti: Clear slightly yellow 

( §lt!Jl Visual) 
~~ft Conformed 

Ttii9i: Loss on drying 
<0.5% 

(ffiilmTlt Thermostatic drying) 
0.41% 

m~/j& Heavy Metals < I0ppm, ICP t-a=ft Conformed 

'if\- Lead < I ppm, LCP ~-g- Conformed 

ffl Cadmi urn < I ppm , lCP ~ft Conformed 

* Mercury < 0.1 ppm , ICP r-a=ft Conformed 

fiffl Arsenic < I ppm, ICP t-a=ft Conformed 

fl*!fo/.J!n: Related Substances 
!3D Tyrosol <0.5% (~ffi:tftj~ HPLC) 0.24% 

m~~ Antibiotic residue < 0.lpprn (m<~tw11*. MIT ) ~-g- Conformed 
12 ppm maim Total protein < 200 ppm ( ~.Q,Wf1't.fili, Bradford assay) 

me~~ Microbiology 
ffiffi,~~ Total Plate Count < 10 cfu/g ( J:P00:WJ!J4. CP) 

<10 cfu/g (i:p~~A CP) 

t~-g- Conformed 
fzy-g- Conformed Mffl:liHiffi Yeast & Moulds 

::kl!mffiM Total Coliforms 
10 ~r&J.fFf~~~lli egative in 10 g 

(i:p@l~A CP) 
r.f'is'" Conformed 

ti> f E1c ffi Salmonella species 
25 1U&Il~1f;t&lli Negative in 10 g 

( i:p @ilF.iA CP) 

IO ~~ffl'.~{f:tft lli egative in 10 g 
(i:p~~A CP) 

~'is'" Conformed 

::kl!mffIi &cherichia coli ~'is'" Confonned 

ffl~fi~nm Pseudomonas aeruginosa 
10 9lf&Il7G1i~tl:l Negative in 10 g 

(rj:t@il~!fl!, CP) 
f'tr'ts' Conformed 

~~ 3t: ffl~iit Additional Test 

7E!ll¥~~:St:tfti~WGMO detection ~{f;j,&tfj Negative (~B,j~J't~]I qPCR) :r'trft Conformed 

jt~fJ!'mA $'~tr!r1fA 
Analyzed by Approved by 

ffl'a-BWJ 2021-05-28 
Date 

- - - --- ---- --- - ----E 
1 

:;j'i:fit('XF~E.~rirnttiID.l,Hfr#ff.1.&, ~-F&. ·r.tic~Ef!i~"' Im. ""'ill!ffl!fJftl,U:tlJ~ . ftiff.llfiJi;JUtl@ltll:tTiliH!l:fiiWl !It. ~OU.-W<-ttttxi"'/,t,trf 
it..tnlll tT-?!Ullt~- This lot has been analyzed and released. The production and control records have been completed and audited by the 
company's quality management department. Te ling 1va performed according 10 the testing standards used and it was confinn d lhnl the lot meets the 
above quality standard specifications. 

,t1-SI! - f/tffln!Hn ~11:@Jf!. -l:i!t-(illJH}uJ .l1!!.JJI: - itfiU:' fl'iftrrti~ tnr llffl' k~f-Ht 
!l('fl dq uurrer - llu1111,1ho11 \ 'i,ibllfc Blmech Co. I Ill. ,\ l>D - l nh-~rsJ1. ciwce Park,,( Uanµho . \ oh ,lllll, Di,,1rict. 11:mrvhoo 
% '~' Jt!i - m 11jnfU!'.1~~ 1)Jl!;IJl!W!lfH}al .lt!!JJI: - ITA' •·mmi:l'jllil (1#S ) rpj,iflifH!tlJJ! 
I\WG Base - JianJ,1li Viablifl' Bio11hnrmaceuticnl Co. , Ltd. ADD - China ( nnchan11,) T C'\I ci-Tcch lnno,•nlion Cil), G 1111jin1111, :-.c,, ,\rcu 



Pf£'( !''r.~~ 

Viablife Biotechvi:blite® 
F.£- ~Dllf8Rf J!J.J. ~ 

Certification ofAnalysis 
NC-ZJ-210311005 

f=iiifi-'% 
Product Code 

VBL-NP-001 f=iii~~ 
Product 

f.£~~~M 
Hydroxytyrosol 

CAS 10597-60-1 

ffl;~ 
Lot No. 

VBL00120210928 ~f=BM 
MFG 

2021-09-28 fi~Wi 
Shelf Life 

2023-09-27 

,Hlr:tm§ TEST ~IU,j1fE SPECIFICATIONS ~ffllj~* RESULT 
9~~ Appearance ~~ Liquid ( El *-!il Visual) 1q:,g- Conformed 

Bi)i~ Colour ~ -@. Yellow ( § mVisual) ~{?j- Conformed 
~fi Assay >99.0% (HPLC) 99.79% 

pH 3.0 -4.5 (IM in H20) 3.8 

ffl~/Jt (71<) Solubility (water) 
.!:j,J<ff~ttW!J sffl Miscible in water 

(it:.frtf-#£ In house) 
:m=,g- Conformed 

ffllll?l71!1.lJt Clarity of solution 
~Ji'i€3~ni~~ Clear slightly yellow 

( Elm Visual ) 
m:,g- Conformed 

=f-~ffl Loss on drying 
<0.5% 

(t.m~~=f$ Thermostatic drying) 
0.37% 

ffl1i/jg Heavy Metals < 10 ppm, ICP m:,g- Conformed 

~a Lead < 1 ppm, ICP 1fl=-€t Conformed 

~ Cadmium < I ppm, ICP rn:.g- Conformed 

~ Mercury < 0.1 ppm, ICP :tfl=i?i- Conformed 

~$ Arsenic < I ppm, ICP 1tr-€t Conformed 

~*!lo/.JMi Related Substances 

i&D Tyrosol <0.5% (~ffi~i}11J HPLC) 0.19% 
m~~ Antibiotic residue < 0.1 ppm ( fi¾:~!lw¥*, MlT) m:-€t Conformed 

malffl: Total protein < 200 ppm (~fb.Wr~iL Bradford assay) 14 ppm 

-~~ Microbiology 
ffi1§,~tt Total Plate Count < 10 cfu/g (q:iffi!P-JA CP) :m=,g- Conformed 

ffffl:blflffi Yeast & Moulds <10 cfu/g (q:i~~~ CP) :m=,g- Conformed 

::kJ!mffi'M Total Coliforms 
10 £~1.l~~i~ttl egative in 10 g 

( q:i IE~A CP) 
rff,g- Conformed 

tl>fl ftlf Salmonella species 
251a&JJr~ff~tf:I Negative in 10 g 

(911EF6:J1!!. CP) 
M=-€s Conformed 

*llmfl=ffi Escherichia coli 
10 £~1.l~~i.ffii:tl:l egative in IO g 

(9 IEF6:!1t!- CP) 
:tfl=g- Conformed 

~~~fFl~n!lJ.li° Pseudomonas aeruginosa 
10 1U&fft~{f~ ttl Negative in 10 g 

(rf 00F6:A CP) 
1tf-€t Conformed 

i~X:fflJJlit Additional Test 

;Jc~~~lvG?H~iWIJ GMO detection ~q4t~ 1±1 Negative ( ~a-.t~:YtJ:E:lt: qPCR) m=-€s Conformed 

,Htrtri.:aiA $'~tri ffiA 
Analyzed by Approved by 

ffi:a·BWJ 2021-09-28
Date 

___ ___ ________ ____....N ----------------

1 
;itl:tlt?Xf'&i t:J£;.,cli21tl HHMHti.&. g.:f'&_f.'!•~ic.:llt El:i 0 ~Jfflii!.::~J!.l!gj! rJ1t!nlt'ifft¼. W.i/itlFfr:W:m f:0:iltiTilftillfiffilllit. WOi.}..i¥iflti:Xi"" ti1i W 
~.t~i.Il: ti]l!Hll!;f'li , This lot has been analyzed and relea ed . The production and control records have been completed and audited by the 
company's quality management departmenL Tei1ing was performed according to the testing standlltds used and it, ru; confirmed that the IOI meets the 
above quality standard specifications. 

)cl,im - mffl llfll'i(J~ 1titmt:t!t~rqH~i'il J1!1JJI: - lffiIT~mtli rli~t'i:ll l:J. 'lj' ).;"}l: f4ti 
lleadquarter - ll11nfll.hou \ inbli(e Blot«h Co., I Id . .\DO - l "nh er.1it. 'icieoce Park uf l.i11ngdrn. \uh!lnl!; ff tric1. ll antt7hou 
:F :It\! - t]jl!jl~Ull~1:~l!.1JJlifHIHHiJ it!!:IJI: - tiilli~flffffilXJfllil (!#~) rflf2sJljf'l-{!ll~ 

M G Dase - Jl~npl \1ablife Dio11hnnnarrulic11I Co. , Lrd. \DD - Chin~ ( '\n11chan11:) TC\I S(•i-Tecb lnnorn1ion Ci!) . G,111j l11n11 .\c11 \1'\' R 



llft:¥8*1:tm 
Viablife Biotech vi:blite® 

DlfiBM ti 
Certification ofAnalysis 

NC-ZJ-210311005 

tz:~fAlu~ VBL-NP-001
Product Code 

jtt~ 
VBL001202 l0904

Lot No. 
,}tfrtfjf § TEST 

9~~ Appearance 
~is Colour 
'tt:it Assay 

pH 

~Mil (JJ<) Solubility (water) 

ffl~Mwtll Clarity of solution 

-=f:ll~ffl Loss on drying 

m~~ Heavy Metals 

ffl Lead 

ffl Cadmium 

* 
Mercury 

~$ Arsenic 

~M Tyrosol 
m~~ Antibiotic residue 

~ B~ Total protein 

ii~-~'~ Total Plate Count 
ff!ij:&1lffi Yeast & Moulds 

::k/JwffiM Total Colifonns 

tl> !'l Bc°ii Salmonella species 

::kHwffffi Escherichia coli 

lfol~®$/ffillJ Pseudomonas aeruginosa 

72~¥1zs1~7t~79!U GMO detection 

f= ~ :g fyr, f£~~1W 
CAS

Product Hydroxytyrosol 

~f=BWJ 2021-09-04 1'i~WI 
MFG Shelf Life 

Jffi:it:fi~?i SPECIFICATIONS 
~~ Liquid ( § ~ Visual) 
jt{s Yellow ( § t!,i!. Visual) 

>99.0% (HPLC) 
3.0 - 4.5 Cl Min H20) 

.!:j7J<{f~btf§1jgj'~ Miscible in water 
(:11:ittffili In house) 

¥~Jt-@.iffmMf* Clear slightly yellow 
( §1:W. Visual) 

<0.5% 
(ti=! ilfil.:.'1t=f:$ Thennostatic drying) 

< 10 ppm,ICP 

< 1 ppm, ICP 

< I ppm, ICP 

< 0.1 ppm, ICP 

< 1 ppm, ICP 

~*!l'o/J.lffi: Related Substances 
<0.5% (~ffif&~~ HPLC) 

< 0.1 ppm (f,'&~4o/J~, MIT) 
< 200 ppm ( ~f?,Wf'if::iiri, Bradford assay) 

.flt~!lm Microbiology 
<10 cfu/g ($11FJ• CP) 

<10 cfu/g ( i:pl@~~ CP) 

l 0 £~1l~1ft~ tf:l Negative in 10 g 
(i:p l@Fj. CP) 

251l~.ll~1f~tf:l Negative in 10 g 
( i:p ~FJ~ CP) 

lO %~!Jt::f1f~tf:l Negative in 10 g 
(i:p~FJA CP) 

10 £~ffi'.~1ft&tf:l Negative in 10 g 
( l=j:r~FJA CP) 

:W~~Ui,it Additional Test 

~1f~tfj Negative (~Bt~;Yt~:I; qPCR) 

10597-60-1 

2023-09-03 

~iU~='= RESULT 
f.f~ Conformed 
f.f~ Conformed 

99.74% 
3.9 

f.f~ Conformed 

f.f~ Conformed 

0.43% 

f.f~ Conformed 

~% Confonned 

f,f ,g- Conformed 

~% Confonned 

?-B=~ Conformed 

0.18% 
ff!=,g- Conformed 

11 ppm 

~% Conformed 
f,f ,g- Conformed 

f.f~ Conformed 

m:,g- Conformed 

N% Conformed 

~% Conformed 

N~ Conformed 

,t~Jrfft ffiA *~fftfflA 
Analyzed by Approved by 

:j:~&. B~ 2021-09-04 
Date 

---- - --- ---- - --- - - - EN•~--- ---- - --------
1 

:;ji:1it~Fn"'iiE.t£:mnx~ifiJ5Hfr:1H'Mt, I.J-:.F&~·r.lic}KB3i\-~l!Jim:~1!1Hfllf"l:mnx'ifi'~. fMM/ifr~H-i:J~im1Jt!i;litillfiffiHit, li/OiAitttt~F/,/,1,r 
~J::i;f/lft f,j;/it~;ffi. This lot has been analyzed and released. The production and control records have been completed and audited by the 
company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot meets the 
above quality standard specifications. 

~$ - tMii llfH8~4.-t-HHH!H}tiJ Jt!l;tJI: - WrU:t\tmffl 1!i,'iHftl&:L~ittk~~ii~ 
Headc1uartcr - Hangzhou \'inhlife Biotech Co .. Ltd. ADD - l 'niHrs ity Science Park of Lianµ.ibu, l'uhanr-1 Dl\tricl, llongzhou 

~ F¥ !t!l -rr•• ~~~--Hfim~~ Jt!l;tJl:-U:ftt\t-U:ffiM~~(-~)~~Rtt~• 
MFG Base - Jiangxi \'iahlife Biopharmaccutica l Co., Lid. ADO- China (Nanchang) TC.\! Sci-Tech hmovation City, Ganj iang cw .\ rca 



OfHA~~tm 
Viablife Biotech vi:blite® 

DlllBRf m s. :t& ~ ~ 
Certification ofAnalysis 

NC-ZJ-210311005 

f=iitAle~ 
VBL-NP-001

Product Code 
ffl;~ 

Lot No. 
VBLOO 120211026 

:frtlrJ'm§ TEST 
;i~I\\! Appearance 

lffi@. Colour 
-tt:fi Assay 

pH 

~MJ!t (ll<) Solubility (water) 

~~fflm,]Jt Clarity of solution 

=f:'19c1t Loss on drying 

ffl~/jg Heavy Metals 

,s- Lead 

!ti Cadmium 

* Mercury 

ii$ Arsenic 

~M Tyrosol 

m;~* Antibiotic residue 

maJm Total protein 

fl~,t:/,~ Total Plate Count 

M-!t!:.&ilfl Yeast & Moulds 

::k!Jwriff Total Colifonns 

tl)f'l ~fl Salmonella species 

::k!Jwffffi Escherichia coli 

il]i]tj~-ije!,ffi Pseudomonas aeruginosa 

5'c~¥~~7}~W]lj GMO detection 

f=ii~f$ fi:~ff~IW 
CAS

Product Hydroxvtvrosol 

~f=EM 2021-10-26 fi3&M 
MFG Shelf Life 

Jm:iifif\?f£ SPECIFICATIONS 
IDl~ Liquid ( § mVisual) 
~@. Yellow ( § mVisual) 

>99.0% (HPLC) 
3.0 -4.5 (1 Min H20) 

~7.1<1:r~t~Wtl:Ei:iit Miscible in water 
( :&iHi?l In house) 

f~Ji{isjftlIDl~ Clear slightly yellow 
( §1:W. Visual ) 

<0.5% 
(-tl~jlm.~=f~ Thermostatic drying) 

< 10 ppm, ICP 

< 1 ppm, ICP 

< 1 ppm, ICP 

< 0.1 ppm , ICP 

< 1 ppm, ICP 

*-f:.k~~ Related Substances 
<0.5% (IDlffi~~ij HPLC) 

< 0.1 ppm (~~¥JJ~, MIT) 

< 200 ppm (~QiWf~:ll[, Bradford assay) 

~~~ Microbiology 
< 10 cfu/g ( i:p ~p.jA CP) 

< IO cfu/g (i:p[EFj~ CP) 

IO £~1.t::f{f~ tl:! Negative in IO g 
(i:p[Efl.j~ CP) 

25 }'l~fl::f{f~tl:! Negative in 10 g 
( !fl OOFiA CP) 

10 Jl~J!t::f{f~:±l Negative in 10 g 
(i:pljp.jA CP) 

10 }'l~fl::f{ij~ tf:j Negative in 10 g 
(i:p~Fj~ CP) 

f~ J't~m-tit Additional Test 

::f1f~tf:j Negative (~a-t'.tR:Yt'.i:E:!x qPCR) 

10597-60-1 

2023-10-25 

~fflUta* RESULT 
ffi..g- Conformed 
ffi..g- Conformed 

99.80% 
3.9 

ffi..g- Conformed 

t~..g- Conformed 

0.43% 

t~i!i- Conformed 

Wi!i- Conformed 

ffi..g- Conformed 

Wi!i- Conformed 

Wi!i- Conformed 

0.16% 

Wi!i- Conformed 
13 ppm 

(-t-€;- Conformed 

ffi..g- Conformed 

t~..g- Conformed 

rff i!i- Conformed 

f.:f i!i- Conformed 

f.:fi!i- Conformed 

ttri!i- Conformed 

:B-~fifilflrA 
Analyzed by 

tlf1!r El M 2021- I0-26 
Date 

--- ---- -------- - --- EN 1-------------- ---
1 

:ljl:fft~Filli E~:JtltH~lYi'J0-:tfr#ff .liX, 4.F I!< 'm'~i.c.:!R EB i~l!fl Im 'm'fifll!rJ ~Jili:"iji"~ . ~W.JifrW:ffi ~iJJ1lij;ifltiltfii !l iit, lilOik~~nt~F &.ff 
~J:i£@j: fii\tfUL\!~. This lot has been analyzed and released. The production and control records have been completed and audited by the 
company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot meets the 
above quality standard specifications. 

-~-'Ill! - -tMH IIIH0~1Jtllf!l-tHilllH~i'iJ it!!.lll: - il/if.[,i;iti;fflrU~mlZJHtf);.:"P;f-'H:t[,q 
Headquarter - HanJ?,7hou \"iablifc Biotech Co., Ltd. ADD - ni,•crsity cicnce Park of Li:ani,rzh11, \11ha 11 1,1 District, 11 :rngzhou 
~F¥:lt!! - U1!§11fHO~q~i!i!JWf'i~0-..J it!!tl: - ITi"i~IHiffi~qi Ill! ( m ~) qi ~.i(jf--lQ1J~ 
MFG Base - ,Jiangxi \ 'iablifc Biopharmaeeutieal Co., Ltd . ADD - China ( 'anchang) TCM Sci-Tech lnnovn tio11 City. Ganjiang :'lll·w Area 

Approved by 



	

	

	

	

	

	

	 	
	 	

  Appendix 5a 



 

ijf£¥8~1:t~ 
Viablife Biotech 

Li::.DlliB1if 11 □ jm t3 i=t 

Quality Analysis for Accelerated Aging Test 
NC-OA-210827001 

W!ffi:i:I:~ 
Sample 

1£~!HJ 
Hydroxytyrosol 

ltli:i:1:mJM 
Testin2 cycle 

1/39 fflJ(W) 

ltli:i:l:flt-'% 
Test Lot No. 

VBL00120210528 ltli:i:l:taMtB 
Test from 

2021-08-27 

Jttfitm§ 
TEST 

MiItfffi?i 
SPECIFICATIONS 

~fflil~* RESULT 
11t~~r::J 

General - Open 
1ltAAlfil~ 

General - Package 
ltli:i:l:~r::J 

Test-Open 
ltli:i:l:fil~ 

Test - Packa2e 
;i~~ 

Appearance 
~~ Liquid 

( § fl Visual) 
iffir Conformed iffir Conformed iffir Conformed iffir Conformed 

~ts 
Colour~· jl'@ Yellow 

( § fl Visual) 
iffir Conformed iffir Conformed iffir Conformed iffir Conformed 

Assay 
>99.0% 
(HPLC) 

99.87% 99.88% 99.87% 99.87% 

pH 
3.0-4.5 

(1 Min H2O) 
3.7 4.0 3.6 3.9 

ffiMlt (JJ<) 
Solubility (water) 

..!::jJJ<{fgH:f§IJgj~ Miscible in water 

(1£lHffi?t In house) 
iffir Conformed iffir Conformed iffir Conformed iffir Conformed 

ffi~mmlt 
Clarity of solution 

i~jl'@~m~~ Clear slightly yellow 
( §1:W. Visual) 

iffir Conformed iffi?i Conformed iffir Conformed iffir Conformed 

-=f~~ffl 
Loss on drying 

<0.5% 
('t_§j.ffil.~-=fil Thermostatic drying) 

0.41% 0.40% 0.41% 0.42% 

ffl~~ 
Heavy Metals 

< IO ppm, ICP iffir Conformed iffi?i Conformed f-fir Conformed iffir Conformed 

ta Lead < I ppm, ICP iffir Conformed iffi?i Conformed f-fir Conformed iffir Conformed 

mCadmium < I ppm, ICP iffir Conformed iffi?i Conformed f-fir Conformed f-fir Conformed 

=71< Mercury < 0.1 ppm, ICP f-fir Conformed iffi?i Conformed f-fir Conformed iffir Conformed 

:ii$ Arsenic < 1 ppm, ICP f-fir Conformed iffi?i Conformed f-fir Conformed f-fir Conformed 

1 
;zJs;tlttJZFi% eJ~%JilUii9!1Mfr:l=tff:lv(, ~F&'ffi'~ic:lRII!i~mmi:ii'ffi':111!l'frlfl%JvG'i!l'fi< , 11Hmfifr~IU!H~jlj!jfi~?!H!rfii9!Uiil'., ?if8i-At:HH:&f'i%N~_li£Jmfit;f)j;/fUJiilft} , This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

AB-ffiffieE~~•MHV~0m ---~ITSffifflm•m~••*•MH~ 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. 
~F¥it!! - ITIDieE~~•tJ~fJ~0m 

ADD- University Science Park of Liangzhu, \'uhang District, Hangzhou 

•• - rrna~rrffi~*~<•~>*~•tt•~ 
MFG Base - Jiangxi Viablife Bio1>harmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



Pit 'tR ~ ~l: t~J 
Viablife Biotech vt:'&ite® 

1J□ ilR ~ ~tl ffl11/fiBiil 
Qua 1 natys1s l'.ty A I or Acce era e .gmj;ltdA Tiest 

~~1o/J.ffl Related Substances 

MM 
Tyrosol 

<0.5% 
( nl ffi*-?i tmtl HPLC ) 

0.24% 0.23% 0.23% 0.24% 

m~~ 
Antibiotic residue 

< 0.1 ppm 
( ~~1o/Jm, MIT) 

Nft Conformed ~ft Conformed Nft Conformed Nft Conformed 

msm-t 
Total protein 

< 200 ppm 
( ~IbWf7"l:iit*, Bradford assay) 

12 ppm 11 ppm 11 ppm 13 ppm 

-1lt1:~ Microbiology 

ii~-~~ 
Total Plate Count 

< 10 cfu/g 
i:p§!l~A CP 

NS Conformed ~ft Conformed NS Conformed NS Conformed 

M~.EHlli 
Yeast & Moulds 

<IO cfu/g 
i:p~~A CP 

NS Conformed NS Confonned NS Conformed NS Conformed 

::kJJwIfHF 
Total Colifonns 

10 fltR./.l~{f*-?llli Negative in 10 g 
i:p§!l~A CP 

NS Conformed ~ft Conformed Nft Conformed NS Conformed 

ijlfl~li 
Salmonella species 

25 flrR.l.l~fi~tl:l Negative in 10 g 
i:p~~A CP 

NS Conformed NS Conformed NS Conformed NS Conformed 

::kJJwiffli 
Escherichia coli 

IO flrRJ.l~fi~tl:l Negative in 10 g 
i:p§!l~A CP 

NS Conformed Nfi- Conformed r{ffj- Conformed NS Conformed 

ffl~fi.lffi!Ii 
Pseudomonas aeruginosa 

IO flrR.l.l~fi~tl:l Negative in 10 g 
i:plJ~A CP 

rffS Conformed ~ft Conformed rffS Conformed :R~ Conformed 

f~3't:fflUi:it Additional Test 

7C~~~~Jt~?Y]lj 
GMO detection 

~ff~1::1:l Negative 
~ll'I1b't~:li qPCR 

rffS Conformed 
rffS Conformed NS Conformed NS Conformed 

Jtffrffl~A 
Analyzed by Approved by 

m1§-BM 
2021-08-27

Date 

--------------------EN---------- -------
2 

,t;:ffl;~F 6bB!£%Jit~ jlJ:$}-tfr1f:fffil(, ~ F&ff~icjjl: Etl0R.l!Jtfilffl!l!giWJ%~$'~. fflffilfr*J'fHU H,r,/ft:iltfil'll!iit, fef!li,),~ffl:lXF«b~il'..ti£.ffitl.'!J i;1l~~. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications . 

.~$ - ffHHnfH8~9=.~t-HxfflllH}l'iJ :ltl!tt - il.frtlJll',f1Uii rli~mfX~ilfJ.;~~11Q 
I leadc111artcr - Hangzhou Viublifc Biotcch Co .• Ltd. A DD - University Science Park of Unngzhu, Yuhan~ DMrict, Hang-lhou 
~:F~:11!! - ifJ§'PfU(l~ ~~!lilnii~llll0RJ Jtqf.11: - ITW11iltirffi!Rrj:tli (ffi~) r:fl~~fll.i!IJ.lJit 
i\lFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech lnnontion City, Ganjiang New Area 



nf~¥n~4tr.i 
Viablife Biotech vi:blite® 

11□ {t c::tDlliBRi l±:. 

Quality Analysis for Accelerated Aging Test 
NC-OA-210917003 

IBi.t~ 
Sample 

~¥mfl¥ 
Hvdroxvtvrosol 

llliitfflIWl 
Testine cycle 

3/39 ~(W) 

fflHitflt~ 
Test Lot No. 

VBL00l20210528 ffl~iit~taB 
Test from 

2021-08-27 

JttfiJ'Pi§ 
TEST 

Mifil~?i 
SPECIFICATIONS 

~~~*RESULT 
'!ir~lr{O 

General - Open 
'M'~fil~ 

General - Package 
~iitil&: 0 

Test-Open 
IHtfil~ 

Test - Packaee 

~~~ 
Appearance 

~~ Liquid 
( §tJJI. Visual) 

ffft Conformed ffft Conformed ffft Conformed ffft Conformed 

~@ 
Colour 

•@ Yellow ( 
§ tJJI. Visual ) 

ffft Conformed ffif Conformed ffif Conformed ffif Conformed 

-@jji 
Assay 

>99.0% 
(HPLC) 

99.86% 99.88% 99.87% 99.87% 

pH 3.0-4.5 
(1 M in H20) 

3.6 4.0 3.6 3.9 

ffilff]jt (Jj() 

Solubility (water) 
~Jj({fftbl:;f§tj![ffi Miscible in water 

(:1'l:.\lr$f>?i In house) 
ffft Conformed ff-if Conformed ff-if Conformed ff% Conformed 

w~mm-11t 
Clarity ofsolution 

t.Jt~@~m~~ Clear slightly yellow 
( § tJJI. Visual ) 

ff% Conformed ffft Conformed ff% Conformed Nft Conformed 

-=f•~:m: 
Loss on drying 

<0.5% 
( ·tii]'ffi.~-=f:$ Thermostatic drying) 

0.42% 0.40% 0.47% 0.41% 

:m1l.liii 
Heavv Metals 

< 10 ppm, ICP Nft Conformed Nft Conformed ff% Conformed ff% Conformed 

fift Conformed 

ff% Conformed 

ffl Lead < 1 ppm, ICP ff% Conformed Nft Conformed Nft Conformed 

ff% Conformedffi Cadmium < l ppm, ICP Nft Conformed ff% Conformed 

* Mercury < 0.1 ppm, ICP ff% Conformed ff% Conformed ff% Conformed Nft Conformed 

Nft Conformed~ Arsenic < l ppm, ICP ffft Conformed ff% Conformed Nft Conformed 

1 
*flt~i""~i=.i£~~~ifUt.tfrtf:ff~, ~i""1k"ie'r~ic~Ji!0'RJA'Afit~J!ll~tln:mia'il'i'~, ftHIS/lfi:llHH~7"'1Wlmi!Hi'$Jl'it, ~iA~1ltl1(f'81im'*..t~!lifilWlf!Jl~. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications . 

•~!$ - tMtl~il'.!~!l:~~lt:ll'f'fl!R0i'il M.1.11: - !Vitri!H/iffl 11I~:ml&~tr:k~"11:tl11l 
lleudquarter - 11,rn~ hou Vinblife Biotech Co .. ltd. ADD - University Science Park of Liangzhu, \'uhang Dislrict, Hangzhou 
~i""MM-tI~*mll~~*fl~0~ M.l.!l:-U~~-rrffi~$m(m~)$~~fl~ ~ 
MFG Base- Jiangxi Viablife Biopharmaccutlcal Co., Ltd. ADD - Chinn (Nnnchang) TCM Sci-Teeh Innovation City. Gnnjiung New Arca 



11tt1 rn~iito/1 
Viablife Biotech Vi:blife® 

:IJ□ 1tOlli81il 
Qua 1 na1vs1s• fior tdAgmvcce era e* 1iest 

1i*4mhli Related Substances 
<0.5%~M 0.24% 0.23% 0.24% 0.24%

Tyrosol (r~ffl~?OOtl HPLC) 
< 0.1 ppmm~~ rn:-€f Conformed rn:-€f Conformed r-F-€i" Conformed 1i-€i- Conformed

Antibiotic residue (~~~$. MIT) 
< 200 ppmms~ 13 ppm 11 ppm 13 ppm 13 ppm

Total protein (~~Wr~Jirt, Bradford assay) 
~1:~ Microbiology 

ifTi.~~ < 10 cfu/g rn:-€f Conformed :m=-€f Conformed :m=-€f Conformed rn:-€f Conformed
Total Plate Count $1i:F.i. CP 

< 10 cfu/g M-m=.&.•m :j'ff-€f Conformed:m=-€f Conformed rn:s Conformed rn:s Conformed 
Yeast & Moulds g:t !E:F.i. CP 

:kilwiftt:F IO £~ll:iFfi~:±1 Negative in 10 g 
r-F-€i- Conformed ?ff-€i" Conformed ?ff-€i" Conformed rn:-€f Conformed

Total Coliforms g:t IE:F.i. CP 

tPl'lE£iI 25 £~fl:iFfi~:±1 Negative in 10 g ?ff-€i- Conformed ?ff-€i- Conformed ?ff-€i- Conformed ?ff-€i- Conformed
Salmonella species g:t ~:F.j. CP 

10 £~ll:iFfi~:±1 Negative in 10 g *ilwtfii ?ffS Conformed ?ff-€i- Conformed r.fS Conformed ?ffS Conformed
Escherichia coli g:t ~:F.j- CP 

10 £~ll:iFfi~:±1 Negative in 10 g fflt1H~~m,rffi ?ff-€i- Conformed ?ff.g- Conformed :/'ffS Conformed ?ff-€i" Conformed 
Pseudomonas aeruginosa g:t !E:F.i. CP

*~yt:ffl!J~ Additional Test 

7C~~~nlG0-~?00tl :iF1'~tl:! Negative :m=-€f Confonned ?ff-€i- Conformed :j'ff-€f Conformed ?ffS Conformed
GMO detection ~IJi.t~J't>Eilt qPCR 

0-tfr~in A 
Analyzed by Approved by 

ffi15-BM 
2021-09-17

Date 

--------------------EN•~----------------
2 

;$:#t~F~E.~:ffi/1lU~ffi!:5Hfrtf:ff1.ilC ~F&~~ic,l'(Efl~~ffiffl:~lllill!lrlitlla$'~. tt'HlSPJr~HH~l'l!IJtr-llittrr/YMii't, liJOiJ..i~ffi:ti-:F56~~..t::i£/iJifil:;f,r-/lUli!m. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

,(2.$ - :tiifflll!Ha~~ ~~HHfl!lH}l:iJ :lt!!.l.11: - ll/iilt":imm'rll~:mlil.Ul :k~f-l!tll§ 
Hc-.idquarter- Han~bo11 Viablire Biotech Co., Ltd. ADD- l '11ncrsity Science ParkorLiaogzhu, Vuhimg District, lla11gzhou 
~i""~:lt!! - ITE!illf£1S~~~ft;IJ~fl°llfl~i.J .lll!.l.11: - ffg!H.~ffiffffilli'.rflOO Cm~) i:ti~~'4f!lJIJit 
l\JFG Base - Jiangxi Viablife Biophamiaceutical Co., Ltd. ADD - Chinn (Nnnchang) TCM Sci-Tech Innovation City, Ganjiaog New Area 



nttts*~tm 
Viablife Biotech vi:blife® 

ll#fBM .fr. 
i:::t 

Quality Analysis for Accelerated Aging Test 
NC-OA-211008002 

tl)!ffi:i\:~ 
Sample 

~~!Hf 
Hvdroxvtvrosol 

tlJ!tli:il:mJM 
Testine: cvcle 

6/39 JJ(W) 

?mili:i:tftt-'% 
Test Lot No. 

VBL00120210528 ?9!tli:i\:~~€i B 
Test from 

2021-08-27 

1HJrJM§ 
TEST 

Mt!Uffi?l 
SPECIFICATIONS 

~?9!tlti!f:!)f! RESULT 

11tAA!~r::l 
General - Open 

11tm!fil~ 
General- Package 

tlJ!tli:i\:~r::l 
Test-Open 

tlJ!tli:il:fil~ 
Test - Packae:e 

j~i.m 
Appearance 

I&f;fi: Liquid 
( § t.W. Visual) 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

~ts 
Colour 

'.M~ Yellow ( 
§ti Visual) 

f.fir Conformed f.fir Conformed 
~~~ Light 

brown 
f.fir Conformed 

-@-:S: 
Assay 

>99.0% 
(HPLC) 

99.86% 99.88% 99.87% 99.87% 

pH 
3.0-4.5 

(1 M inH2O) 
3.6 4.0 3.4 3.9 

ffifi/jt (Jj<) 
Solubility (water) 

q7](1f~l::tf§1Jgj~ Miscible in water 
(:ll.:~fffi?l In house) 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

m~~m11t 
Clarity of solution 

t~'.Mf5tiM¥1lf;fi: Clear slightly yellow 
( § t.W. Visual) 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

-=ftl~ffl 
Loss on drying 

<0.5% 
( •t.iltlffiJJ:t-=ft! Thermostatic drying) 

0.44% 0.40% 0.52% 0.41% 

ffl~Ji 
Heavy Metals 

< 10 ppm, ICP f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

ia Lead < 1 ppm, ICP f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

f~ Cadmium < 1 ppm, ICP f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

* 
Mercury < 0.1 ppm, ICP f.fir Conformed Mir Conformed f.fir Conformed f.fir Conformed 

1i$ Arsenic < 1 ppm, ICP f.fir Conformed Mir Conformed f.fir Conformed Mir Conformed 

1 
,1s:fltl'Jzt"i% ES£%ltH:&19W?ttfr#ff1vC ~t"&~t£ic:iJ!:: EE 0iaJ/flHi!:~f11!ffm%J:ilG$'~" ttUmJiJr*fflt:&l9!tlt,r-J-!E~:!Jrl9!tli.i\'., liffli}d,~flt1JZt"i%f-fil-J::i£/fli:iH,r-J-!Et.½l1'1f o This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

Qfi-ffiffl•m•~•MHft~0~ M~--IT*ffiffiffi•ffi~RM*•MH~ 
Headquarter - Hangzhou Viablife Biotcch Co., Ltd. ADD - University Science Park of Liangzhu, Yuhang District, Hangzhou 

~1"~M-an•m•~•~•w~0iaJ •~ - un•~affi~~oocm~>~•~M•• 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



  

ntHB*~~J 
Viablife Biotechvt:blite® 

11/fiBlif m • ~ ~ • ~ m ~ • 
Quality Analysis for Accelerated Aging Test 

fl*~Mi Related Substances 

r!mlw 
Tyrosol 

<0.5% 

(r~ifElfftr9lU HPLC) 
0.24% 0.23% 0.24% 0.24% 

m~~ 
Antibiotic residue 

< 0.1 ppm 
(~~~~. MIT) 

f.f~ Conformed f.f~ Conformed f.f~ Conformed f.f-€3- Conformed 

ma1m 
Total protein 

< 200 ppm 
( ~.Q,:ltfi~~r!, Bradford assay) 

13 ppm 12ppm 13 ppm 13 ppm 

-~~ Microbiology 

if~,~'~ 
Total Plate Count 

< 10 cfu/g 

i:f:t!EFJA CP 
f.f~ Conformed f.f~ Conformed f.f ~ Conformed f.f-€3- Conformed 

Wfffl:1kitffi 
Yeast & Moulds 

<10 cfu/g 

i:f:t!EFJA CP 
f.f~ Conformed 1.ff-€3- Conformed f.f ~ Conformed f.f-€3- Conformed 

::k/ImffiM 
Total Coliforms 

10 £~1t::f1ijfftl±l Negative in 10 g 

i:f:t!EFJA CP 
f.f~ Conformed f.f~ Conformed f.f ~ Conformed f.f-€3- Conformed 

r:1>n S;;ffi 
Salmonella species 

25 £~1t::f1ijfftl±l Negative in 10 g 

i:f:t!EFJA CP 
f.f-€3- Conformed f.f~ Conformed f.f ~ Conformed f.f-€3- Conformed 

*/Im ;ffif 
Escherichia coli 

10 £~1t::f1ijfftl±l Negative in 10 g 

i:f:t!EFJA CP 
f.f~ Conformed f.f~ Conformed f.f~ Conformed f.f-€3- Conformed 

tlnltlffl1~Hfiiffi 
Pseudomonas aeruginosa 

10 £~1t::f1ijfftl±l Negative in 10 g 

i:f:t!EFJA CP 
f.f~ Conformed f.f-€3- Conformed f.f~ Conformed f.f-€3- Conformed 

*~1tJi!tli:it Additional Test 

x~~~nx:5tfftiWU 
GMO detection 

::f 1ijfft I±! Negative 

~Bt~J'c~:S: qPCR 
f.f~ Conformed f.f~ Conformed f.f~ Conformed f.f-€3- Conformed 

:5ttrrfrt~A 
Analyzed by Approved by 

:l'IH!r B M 2021-10-os 
Date 

--------------------EN>------------------
2 

2fi::Jtt&F~ BW,'cJilU~im!Jt:t'frttff1ne, ~ F&~mc.~ El301'i.1Jw:ll~Ill!ffllfl7'c!ill:'$'~. ttHh'lfiJT*ffl~jITTjfff-iiittfiiOOHit, ~fui.k.irifit&F~f,f-g_tj&ft,'nQ;f;f-Ji:J;l,\!m. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

JJ )51! - tMM liftm•~.Hlx:f:.f ilf.H~ i'\'J Jt!!J:il: - WrffiiHMli ili*mIB: Rti:k~'f'-Hx1'9 
Headquarter - llangzho11 , ·iahlife Biotech Co., Ltd. AOD - l lnivcrsity Sricncl' Parl, of I .iangzl111, Y11hang District, I lang1ho11 

~F•~ -rrm•m•~•~Hfi • 0~ ~~-ITffiW■ ITffi ~~~(ffi~)~~HM~• 
i\lFG Base - Jiangxi \ 'iablife Biopharmacc11tical Co., Ltd. ADD - China (Nanchang) TCi\l Sci-Tech h1110,·ation City, Ganjiang New .\rea 



UfHFl*4.10 
Viablife Biotech vi:blite® 

Lf:::. 
i:::::tDlfi81if 

Quality Analysis for Accelerated Aging Test 
NC-OA-211029007 

muti~ 
Sample 

f£1HIM 
Hvdroxvtvrosol 

mutim1M 
Testine: cvcle 

9/39 ffl!(W) 

liliAflt-'% 
Test Lot No. 

1HRJJf§ 
TEST 

VBL00120210528 

Mt:iUiil 
SPECIFICATIONS 

muti~Mts 
Test from 

2021-08-27 

~iilia* RESULT 
'M'~~[l 

General - Open 
1IHJi!fil~ 

General - Package 
1Y!Uti~o 

Test- Open 
motif:!!~ 

Test - Package 
)'~~JI! 

Appearance 
r~{;;t;: Liquid 

( § 1i Visual) 
f-fif Conformed f-fif Conformed f-f if Conformed f-fif Conformed 

fflji~ 
Colour 

~@. Yellow ( 
§t9l Visual) 

~~@. Light 
brown 

f-fif Conformed 
~~@. Light 

brown 
f-fif Conformed 

15-S: 
Assay 

pH 

>99.0% 
(HPLC) 
3.0 - 4.5 

(1 Min H2O) 

99.86% 

3.5 

99.88% 

4.0 

99.87% 

3.3 

99.87% 

3.9 

mM¥!l CJJ<) 
Solubility (water) 

qJj(ff~l:l::.f§tlliit Miscible in water 
( 1£.frtill In house) 

f-fif Conformed f-fif Conformed f-fif Conformed f-fif Conformed 

m~~mll 
Clarity of solution 

1~~@.r~m~{;;t;: Clear slightly yellow 
( §t9l Visual) 

f-fif Conformed f-fif Conformed f-fif Conformed f-fif Conformed 

-=f~~ffl 
Loss on drying 

<0.5% 
(·tIH.l&m-=fi! Thermostatic drying) 

0.45% 0.41% 0.61% 0.41% 

fflii}M 

Heavy Metals 

m Lead 

mCadmium 

< 10 ppm, ICP 

< 1 ppm, ICP 

f-fif Conformed 

f-fif Conformed 

f-fif Conformed 

f-fif Conformed 

f-fif Conformed 

f-fif Conformed 

f-fif Conformed 

f,f~ Conformed 

< 1 ppm, ICP f-f~ Conformed f,f~ Conformed f,f~ Conformed f,f~ Conformed 
= 71< Mercury < 0.1 ppm, ICP f-f~ Conformed f,f~ Conformed f-fif Conformed f,f~ Conformed 

ii$ Arsenic < 1 ppm, ICP f,f~ Conformed f,f~ Conformed f,f~ Conformed f,f~ Conformed 

1 
7.ls::ftt~f=iri!t B~%n!Gt1':i1mtl:B-i'fr:/f~,/jj(, ~f'&'ffi'i"Qic:iihl30.l)ffi::Ji:'ffi'I111l'.fBfl%n!G'<!i'~o m:Jm/ifT*fflt1':llmtlfff-)tif!:fiiY!tli:i\'. , liffli,J...tt:ftt~i""iri!tm'il-1:i.£.im::Ji:fff,$:/i!,i\~o This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

SR-Mffi•m•~•MttfiM0.lJ • tt- MITWMffi m•m~ ~-*$Mtt~ 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yuhang District, Hangzhou 

~f=•• - rrn•m•~•••wM0m 8tt - rrm~~rrffi~~~<•~>~-•tta• 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



 

Uf.HB~~ !ft 
Viablife Biotech vi:blite® 

1J □ JB1 ~ 7Vltl tll i=tSi81if L±:. 

Quality A 1 nalys1s or Acce era eI tdA.gmg Dest 
ff*~Jvi Related Substances 

<0.5%!Hf 0.24% 0.23% 0.24% 0.23%
Tyrosol (~:tlH~rmtl HPLC) 

tfj;~jl < 0.1 ppm f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed
Antibiotic residue (fr&~ !Jo/Jrt, MIT) 

< 200ppmmslffi 12ppm 12ppm 13 ppm 13 ppm(~.Q,,tn-~Mrt, Bradford assay) Total protein 
f;&~~ Microbiology 

< 10 cfu/gii~-~\~ f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed
Total Plate Count J:j:tl1FB~ CP 

MHJ:&ilffi < 10 cfu/g f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed
Yeast & Moulds J:j:tl1FB~ CP 

10 £~1.l::-f{ij~:±l Negative in 10 g:kn~ffiM f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed
Total Coliforms J:j:tl1FB~ CP 

25 5l~ffl'.::-f{ij~:±l Negative in 10 g1:1>n~m f.f-€3- Conformed f.f-€3- Conformedf.f-€3- Conformed f.f-€3- Conformed
Salmonella species J:j:tl1FB~ CP 

:k~;jfffi 10 5l~ffl'.::-f{ij~:±l Negative in 10 g f.f-€3- Conformed f.f-€3- Conformedf.f-€3- Conformed f.f-€3- Conformed
Escherichia coli J:j:tl1FB~ CP 

10 5l~ffl'.::-f{ij~:±l Negative in 10 gtlnJtj{~~neim f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed 
Pseudomonas aeruginosa J:j:tl1FB~ CP 

1~3tJJ!tli-:it Additional Test 

::-ffij~ :±l Negativex~~IE!nx?:)-~tmtl f.f-€3- Conformedf.f-€3- Conformed f.f-€3- Conformed f.f-€3- Conformed
GMO detection ~Bt~.3/6~:S: qPCR 

7:)-:tfr ff! rJrA •~mwA 
Analyzed by Approved by 

:ri~BM 2021-10-29 
Date 

---------------- ----EN 1------------------
2 

2fs::tlt?!i..: .F ifti ES?::1cn.lU'ftWW5Hfr:J:Hf:/&, ~.FJI<. ff:!Qic:lR EE 0 ..J JJnilffiifffHl :1cJ:Vfilei~" i'IHi Pfr*Jfl ~jy)jfj/fEill:fiiOOiii\:, liflJi.J..i~tlti!i..:.FiftifHr ..ti&JJn:i:fj/fE~.11!:#i " This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

AR - mffi•m•~•ttttff•0~ ~~-MITW~ffiffi~m~RMk•Mtt~ 
lleadqna rter - llangzhon \'iablife Biotech Co., Ltd. Al>O- Ilnh•ersity Science Park of Liangzhu. \ nhan~ l>istrkl, Hangzhou 

~.F•~ - rrm•m•~•~Hff•0m ~~ - rrn~•rr•~*oo<•~>*@HM~• 
I\IFG Base - Jiangxi \ ·iablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCl\l Sci-Tech 111110,•ation City, Ganj iang New Arca 



 

Uf:EfA*4tb.J 
Viablife Biotech vt:blite® 

tJ □ ifil {-tDlfiBlif 
Quality Analysis for Accelerated Aging Test 

NC-OA-211119004 

ttJ!tliJ:t~ 
Sample 

1£~IDilfM 
Hvdroxytyrosol 

ffltlitl.JM 
Testin2: cvcle 

12/39 m!(W) 

ffltliAffl:-'% 
Test Lot No. 

VBL00120210528 ttJ!tliJ:t®~€i B 
Test from 

2021-08-27 

7-tf}r JJjf § 
TEST 

JmllJ'F?ft 
SPECIFICATIONS 

~Jtlta* RESULT 
'iltm!~O 

General-Open 
'ilt~EJ.~ 

General - Package 
ffltliJ:t~O 

Test-Open 
fflHJ:tEl.~ 

Test - Packaee 

)'~~ 
Appearance 

~{;ti: Liquid 
( § t.Yl Visual) 

:rfffi Conformed :?ffii Conformed :?ffii Conformed :rffii Conformed 

~ts 
Colour~- Jtts Yellow ( 

§ t.Yl Visual) 
~~@ Light 

brown 
:?ffii Conformed 

~~ts Light 
brown 

ifffi Conformed 

Assav 
>99.0% 
(HPLC) 

99.86% 99.87% 99.86% 99.87% 

pH 
3.0-4.5 

(1 Min H2O) 
3.5 4.0 3.3 3.9 

ffiffl¥JJt (71<) 
Solubility (water) 

~Jj<{fg[tf§tl:§j~ Miscible in water 
(11:iHff-1! In house) 

iffii Conformed :?ffii Conformed :?ffii Conformed :rfffi Conformed 

m~mmJJt 
Clarity of solution 

¥~Jttstiffl~{;ti: Clear slightly yellow 
( § t.Yl Visual ) 

:rfffi Conformed :?ffii Conformed :?ffii Conformed :?ffii Conformed 

-=f~~ffi: 
Loss on drying 

<0.5% 
(tm.1~Jt!i-=f1* Thermostatic drying) 

0.48% 0.41% 0.67% 0.42% 

ffi:ii]i 
Heavy Metals 

< 10 ppm, ICP :rfffi Conformed :?ffii Conformed :rfffi Conformed ifffi Conformed 

is- Lead < 1 ppm, ICP :rffii Conformed :?ffii Conformed ifffi Conformed :rffii Conformed 

mCadmium < 1 ppm, ICP :rfffi Conformed :?ffii Conformed :rffii Conformed ifffi Conformed 

= 71< Mercury < 0.1 ppm, ICP :rfffi Conformed :?ffii Conformed :rffii Conformed :?ffii Conformed 

ii$ Arsenic < 1 ppm, ICP :rfffi Conformed :?ffii Conformed :rffii Conformed :?ffii Conformed 

1 
;;fl:ltt?J.:f"iflt EW,illvU-ii9117t:l'Jr#~:lilc. ~r" litilfl~ic~B30¥.l]Jm::Q~Iiflm1cJvG'ili~o ;fttf.@pfr*lfl~iWitT-?-l6iHri91iiit, lifiliJ..ittlt&f"ifltr.fifJ:;£Jm::1!:;j;,if,JilJJ\l#fo This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

,ffi,mi - ,,ut1111ua•~~t-ltHilli0¥.l1 :ftl!:t.11: - ifrrtr,!ei-m:1iirtHi~miz: l:lffix~t-1-txl/9 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzltu, Yuhang District, Hangzhou 
~f"¥:ftl!-tIB*E•~~~--i!i0¥.l] :ftl!:t.11: - trDa•trffi!Z:~OO(m~)~~-Mffl~ 
MFG Base - Jiangxi Viablife Bio1>harmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



 

UliEI~~4m 
Viablife Biotech\llablite® 

11 □ Jfil ~ {t tlf r=tDlliBiif .fr. 

• £QuaEty1 Analys1s or tdA.gmf1 cce era e es 
fl*!fmffi Related Substances 

~M <0.5% 
Tyrosol oetf-§~tmtl HPLC) 

=m~~ < 0.1 ppm 
Antibiotic residue (f,&~!fm$, MIT) 

mami < 200 ppm 
Total protein (~ fbWr'.J'l:Mi*, Bradford assay) 

t1&~!fm Microbiology 

ffi1i,~,~ < IO cfu/g 
Total Plate Count $00~~ CP 

w;Bt&am < IO cfu/g 
Yeast & Moulds $00~~ CP 

7\HwffiM 10 slf&&:,jqf~lli Negative in IO g 
Total Coliforms $00~~ CP 

¥.YflE:\;ffi 25 slf&&~fi~lli Negative in IO g 
Salmonella species $00~~ CP 

7\Hwffffi 10 slf&&~fi~lli Negative in IO g 
Escherichia coli $00~~ CP 

11n1 tiffil • .oorm IO slf&&~fi~lli Negative in IO g 
Pseudomonas aeruginosa $00~~ CP 

f~ JEW!tli-:it Additional Test 

ft~~~JJxJt~tmu 
GMO detection 

~ff~lli Negative 
~B1~3'6~:S: qPCR 

0.24% 

N-€t Conformed 

12ppm 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

0.23% 

N-€t Conformed 

12ppm 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

N-€t Conformed 

0.24% 0.23% 

N-€t Conformed N-€t Conformed 

13 ppm 11 ppm 

N-€t Conformed N-€t Conformed 

1{f-€t Conformed N-€t Conformed 

N-€t Conformed N-€t Conformed 

N-€t Conformed N-€t Conformed 

N-€t Conformed N-€t Conformed 

N-€t Conformed N-€t Conformed 

N-€t Conformed N-€t Conformed 

5HtrfftmA 'ifi~fftmA 
Analyzed by Approved by 

*~BM 2021-11-19 
Date 

2 
2js::/lt~l"il'ei E'.J?:~.filU~i9!tl7ttlr#ffJD(, ~ l" .&_'g':!Qic:iR EE!i~'iiJ}jjj::Ji'g'f!!!J;flHl~ ~'ilef~. ttH!iSJfr*JclHUtlt;f-/tiHJrimtli,t lif/JiJ..i~:tlt~l"ireif.ffi-..t:i&,ijjj:fUffilt*.½!~ . This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

~•-Mmem•~•ttHfi•~~ ~lt-MITWMffl$~ffi~ Rm*•MH~ 
lleadquarter- Hangzhou Viablilf' Biote,·h Co., Ltd. ADD - llni,•ersity Scit>nee Park of I .iang7hu, \'uhang Oistrkt, Hangzhou 

~F-~ -ITEe m•~-~-fi-0'/iJ n lt -IT~W~ITE~~OO(ffi9l~~HM~• 
t\lFG Base - Jiangxi Viablife Bio11harma1:eutical Co., Ltd. ADD - China (Nanrhang) TCi'\I Sci-Tech lnnorntion City, Ganjiang New Area 



 

 

uftis~~tm 
Viablife Biotech vl:blite® 

DlfiBM 1J □ Lr. 
0 

Quality Analysis for Accelerated Aging Test 
NC-OA-211210009 

W!Uii\'.&i 
Sample 

1~~MM 
Hydroxytyrosol 

IHJ.\'.fflJM 
Testin2 cycle 

15/39 mJ(W) 

IHJ.\'.:Jtt~ 
Test Lot No. 

VBL00120210528 W!Uii\'.~~aB 
Test from 

2021-08-27 

Jt~fi:i:pf § 
TEST 

Mi:11:fi?l 
SPECIFICATIONS 

~fflUia* RESULT 
11tmrnio::i 

General - Open 
1it~E!~ 

General - Package 
IUii\'.~r::J 

Test-Open 
?JIU-tit19.~ 

Test - Packae:e 
)'~;@ 

Appearance 
~f;$: Liquid 

( § t,9il. Visual) 
n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

~~ 
Colour~· ~ ts Yellow ( 

§ i_w. Visual) 
~~ts Light 

brown 
n~ Conformed ~ts Brown n~ Conformed 

Assay 
>99.0% 
(HPLC) 

99.86% 99.87% 99.86% 99.87% 

pH 
3.0-4.5 

(1 Min H2O) 
3.5 4.0 3.2 3.9 

mM¥1l Cll<) 
Solubility (water) 

~Jj({:f~btf§tllim Miscible in water 
(ft~ti?l In house) 

n~ Conformed n~ Conformed n~ Conformed n~ Conformed 

mmtmm1l 
Clarity of solution 

rJR~tstim~f;i: Clear slightly yellow 
( §t,9il. Visual) 

n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

-=fil~m: 
Loss on drying 

<0.5% 
('tIH.ffiitJl;-=fj! Thermostatic drying) 

0.48% 0.40% 0.73% 0.41% 

m:frilM 
Heavy Metals 

< 10 ppm, ICP n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

tft Lead < I ppm, ICP n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

mCadmium < 1 ppm, ICP n~ Conformed n~ Conformed n~ Conformed n~ Conformed 

= 71< Mercury < 0.1 ppm, ICP n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

ii$ Arsenic < 1 ppm, ICP n~ Conformed n~ Conformed ff~ Conformed n~ Conformed 

1 
7.fclli:!?(f'~E~icJvU~Jtl:B-tli'#ff~. 1':f'.&.~B!ic;lihf3 0gJJm:ti~l!l!fifHl icnlG'ifi'~, tH@fiJi;fHIH:&mtltff-Jtittfiimtliit, ~i).-J:~tlt1JZ .r" il'"ii~ il-..ti&Ml::liltff-Jt:J;Jilm, This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

-~-flll - tfiJNnfHB31E1':to/Jf:J.t1Flflli0A.I •1t-MUSMfflffi*M~& ■*•MttOO 
Ileadquarter - Hangzhou Viablife Biotech Co., Ltd. 
1':F¥•-rr~~m31E1':to/J~~fl~0~ 

ADD - l lniversity Science Park of Liangzhu, Yuhang District, Hangzhou 
•• - rrn•~rrffi~~mcm~>~~HM~~ 

MFG Base - Jiangxi Viablife Bio11harmaceutical Co., Ltd. ADD- China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



 

nt ts~~%J 
Viablife Biotech vi:blite® 

ro ~ ~ ~ M ~ ffl ~ $lllfiBJif 
Quality Analysis for Accelerated Aging Test 

fl*~Mt Related Substances 

~M 
Tyrosol 

m~~ 
Antibiotic residue 

<0.5% 

01UEl~trou HPLC) 

< 0.1 ppm 

(~~~1*, MIT) 

0.24% 

f.f-@j Conformed 

0.23% 

f.f-@j Conformed 

0.24% 

f.f-@j Conformed 

0.23% 

f.f-@j Conformed 

mam 
Total protein 

< 200 ppm 
(~ fbWr'.¥c:il?i1*, Bradford assay) 

12 ppm 11 ppm 13 ppm 11 ppm 

flt~ !fo/1 Microbiology 

ffiW:f,~,~ 
Total Plate Count 

< 10 cfu/g 
qtljFj~ CP 

f.f-@j Conformed f.f-@j Conformed f.f-@j Conformed f.f-@j Conformed 

WJ-m:bHl ffi 
Yeast & Moulds 

*llwiiM 
Total Coliforms 

1:l>fl~ffi 
Salmonella species 

< 10 cfu/g 
qt ljFj~ CP 

10 :R:~J.l::f{ij~tf:l Negative in 10 g 
qt ljFj~ CP 

25 :R:~J.l::f{ij~tf:l Negative in 10 g 
qt ljFj~ CP 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

i-O=i3- Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

f.f-@j Conformed 

*llwrfffi 
Escherichia coli 

10 :R:~J.l::f{ij~tf:l Negative in 10 g 
qt ljFj~ CP 

f.f-@j Conformed f.f-@j Conformed f.f-@j Conformed f.f,g- Conformed 

illtJtJff!lljiij@i.ffi 10 :R:~J.l::f{ij~tf:l Negative in IO g 
Pseudornonas aeruginosa qt ljFj~ CP*~ ,tJJ!tlt:it Additional Test 

f.f-@j Conformed f.f-@j Conformed f.f ,g- Conformed f.f,g- Conformed 

x~~~~:5t~7WU 
GMO detection 

::f{ij~tf:l Negative 

~H-;f~:Yt;JE'.:m: qPCR 
f.f ,g- Conformed f.f,g- Conformed f.f ,g- Conformed f.f,g- Conformed 

:5ttJrfl! ffi A 'ili~fl!ffiA 
Analyzed by Approved by 

:ti~ B~ 2021-12-10 
Date 

--------------------EN"\-------------------
2 

;;fs:ffl:l'j( f' ilti B ~7i:;~ t:l; i00j5Hfi:1Hl1i:t ~f'.&~ :/3!ic:lR El30..J!mw:~Ill!lillrl 7i:;~ 'ifi'~ , ffHf. /iJi~!HHt:l:iY!!tr-liittrrffijiit, lifOiJ..i~ffl:l'j(f'ilh~irJ:i£Jmfill)f-lU!ll~, This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

:-lllll - :l'MliPIH□ -'IAWf-Hx.ff~lrn.lJ :ltl!J-Jt - Witif1\' -fMlfili~fnlKL~#tk~f-Hxl,r.J 
lleadq11artcr - Hanj!.tho11 \ iablit"t- Biolel"h Co., Ltd. ADD - l nin•rsily S!"i.-m·.- Park of I .iangzhu, \ uhang llistrict, ll:111gzho11 

~f'~:ltl!-IT"•m•~-~ffft~0..J M~ - ITffiW~Uffi~~~(-~)~~HttM• 
i\ll'G Base - ,liangxi \"iablifo Hiopharmaceutieal Co., Ltd. ADD - China (Nanchang) TCi\l Sci-Tech Innovation Cit)', Gan,jiang New Arca 



	
	
	
	
	
	
	

	
	
	

	

	

	

	

	

Appendix	5b 



utttR~41m 
Viablife Biotech  

l:I::.11□ ~ {-t l=lDllf81ii 
Quality Analysis for Accelerated Aging Test 

NC-OA-211231011 

IOii\'.~ 
Sample 

1~¥MD 
Hvdroxvtvrosol 

IOii\'.mJJtij 
Testine: cycle 

18/3 9 ffl] (W) 

iOii\'.ffl:~ 
Test Lot No. 

VBL00120210528 
j0ii\'.E~3B 
Test from 

2021-08-27 

,HJrJ'.M§ 
TEST 

Mi:IU,jfi 
SPECIFICATIONS 

~10~* RESULT 
1ltni!~D 

General - Open 
1it~E!~ 

General - Package 
IOiit~D 

Test-Open 
IOii\'.E!~ 

Test - Packae:e 

5'~m! 
Appearance 

¥~{;$: Liquid 
( I§ mVisual ) 

rffif Conformed rffif Conformed rffif Conformed rffif Conformed 

~{g 
Colour 

•{g Yellow ( 
§ t.W. Visual) 

r:tl~@ Light 
brown 

rffif Conformed ~{g Brown rffif Conformed 

-@j::I: 
Assay 

>99.0% 
(HPLC) 

99.83% 99.87% 99.76% 99.87% 

pH 
3.0-4.5 

(1 M inH2O) 
3.5 4.0 3.2 3.9 

mwmr (JJ<) 
Solubility (water) 

.!::jl]<{f'.@'.tl::WiJli~~ Miscible in water 
(fr.!IHff\?l In house) 

rffif Conformed rffif Conformed Nif Conformed Nif Conformed 

m~~mJJt 
Clarity of solution 

1~-15~M¥~{;$: Clear slightly yellow 
(§m Visual) 

Nif Conformed rffif Conformed Nif Conformed rffif Conformed 

.:P:11~:m 
Loss on drying 

<0.5% 
(t§j.ffi!.~.:Pi* Thermostatic drying) 

0.50% 0.40% 0.77% 0.41% 

ffl~}j 
Heavy Metals 

< 10 ppm, ICP Nif Conformed Nif Conformed Nif Conformed rffif Conformed 

ill Lead < 1 ppm, ICP Nif Conformed rffif Conformed Nif Conformed rffif Conformed 

mCadmium < 1 ppm, ICP rffif Conformed rffif Conformed Nif Conformed rffif Conformed 

= 71< Mercury < 0.1 ppm, ICP rffif Conformed rffif Conformed Nif Conformed rffif Conformed 

~$ Arsenic < 1 ppm, ICP rffif Conformed rffif Conformed Nif Conformed rffif Conformed 

1 
211:ftt&f'~ EJ?:%1iJUi i!i!U0-1'fi#~fDI: , ~ f' lk ig'JQic;iR B3 i~ 1',J IITT:Rff!Ufli'l%1ilG<¥~ o ttH~Jifi*ffl ~iOOU:f'ff-*itl:fiiOOUl:il'. , liffli,J..iMtt&f'~ %},g-.t:i£/ITT:ii:f'ff-*i!i,J~ This lot has been analyzed and released. o 

The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

SB-mffl~m•~•Mttfi~*j',_) M:t.il: - WitISm1iim~mlRNffi*~t-lttlm 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yuhang District, Hangzhou 

~f'~M - rrn~m•~•~••~*m Mfil - ITfiWfflITffi~~~(ffi~)~~HM~~ 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



UflJS~~~ 
Viablife Biotech Viablife® 

11 □ ifil ~ {tDlfiBlif .l:f:::. 
l=t 

Quality Analysis for Accelerated Aging- Test 
fl*~Jm Related Substances 

~~ 
Tyrosol 

<0.5% 
(~f§f&~9jq HPLC) 

0.24% 0.24% 0.24% 0.23% 

m~~ 
Antibiotic residue 

< 0.1 ppm 

<f/'&~~1*, MIT) 
f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

mamt 
Total protein 

< 200ppm 
( ~ .f:&Wr1tM1*, Bradford assay) 

12ppm 11 ppm 13 ppm 11 ppm 

-me~~ Microbiology 

ffi~-~.~ 
Total Plate Count 

<10 cfu/g 
i:pllFJA CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

M-BJ:15Ulffi 
Yeast & Moulds 

<10 cfu/g 
i:pOOFJA CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

:xflmifM 
Total Coliforms 

10 £¥tjjf:f1ff&l±l Negative in 10 g 
i:pllFJA CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

¥Y nixm 
Salmonella species 

25 £¥tjjf:f1ff&l±l Negative in 10 g 
i:pllFJA CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

j(ij~ffffi 
Escherichia coli 

10 £r-&}jt:f1ff&l±l Negative in 10 g 
i:pllFJA CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

10 £r-&}jt:f1ff&l±l Negative in 10 g 11n1 ~*~ .!lj1!. nerm 
Pseudomonas aeruginosa i:pllFJA CP

*~JtW!Uiit Additional Test 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

5'c~~INJJx5tf&?mU 
GMO detection 

::F1ff&l±l Negative 

~B1~Y6JE:li qPCR 
f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

5ttfrfftm:A *~fflffiA 
Analyzed by Approved by 

ti~ BM 2021-12-31 
Date 

____________________...,N ,____________ _______ 

2 
2fs::tH:1XF&i B2:::,i;SGf~i9!1J0-tfr1Hf1Dt. 1:.F &~m~;>R EEi~AJmti!:~IifflHl:,i;JVG,!i'~. ;J<&:JmfifrJ;JH!Hfijlj!IJfi};1flU1!:fii9!1Ji:it , !iffri,ki"?i:tlt1JZF&!Nir..ti£mt:il:i'ff,1UJ\\1'1}. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

,'~,'ill! - ttLm ll!Hl'.1~:!:l:4nH!Hf[l!H~ AJ -~--ITWMH!ffl*~~~-*•MttOO 
Headquarter-11:mgzhou Viablif..- Biote~h Co., Ltd. -\UD- l lnil•ersity Scil'nl'e Park of Liangzhu, Yuhang Distrkt, H:mg7hou 

~F•~ - rrn•m•~ ~~•w~0AJ ~~ - ITDW ■ ITffi~$00(~~)$ • HMa• 
MFG Base - Jiangxi Viablifc Biopharmaceutical Co.. Ltd. ADD- China (Nanchang) TCM Sci-T..-dt Inno\'ation City, Gan,jiang ~ew Area 



nttA*~tm 
Viablife BiotechVl:blite® 

11 □ ill1 :f3 1tOf£f81ii 
Quality Analysis for Accelerated Aging Test 

NC-OA-220121008 

W!ili:i:t~ r~~rMHw W!il itml jtij 
21/39 mJ(W) 

Samole Hvdroxvtvrosol Testin2 cycle 
W!ili:i:tflt.\% W!ili:i:t®'!mB VBL00120210528 2021-08-27

Test Lot No. Test from 
~W!il~5'i! RESULT zHRtm§ .Im11:tifl 

',!j!~lfi& □ 11!ni!@.~ W!ili:i:tlfi& □ W!ili:i:t@.~TEST SPECIFICATIONS 
General - Ooen General - Package Test - Ooen Test - Packa2e 

)'~~ 1-&f;ti: Liquid 
f'{f it Conformed ?{fit Conformed )&{;ti: Colloid ?{fit Conformed

Appearance ( § fl Visual) 

ffltg ~tg Yellow ( 
~tg Brown ?{fit Conformed ~'ES Brown ?{fit Conformed

Colour §fl Visual)

>99.0% ~- 99.79% 99.87% 99.63% 99.88%
Assav (HPLC) 

3.0-4.5 
pH 3.5 4.0 3.2 3.9

(1 Min HiO) 
mfiffl'. Cll<) .!=:j7J<{flUtf§iJgj~ Miscible in water 

f'{f it Conformed ?{fit Conformed ?{fit Conformed ?{fit Conformed
Solubility (water) ( 11:.frti?i In house) 

m~~mffl'. ¥~~-€smfflt-&f;ti: Clear slightly yellow 
?{fit Conformed f'{f it Conformed ?{fit Conformed ?{fit Conformed

Clarity of solution ( § fl Visual) 

f ~9i:: ffl: <0.5% 
0.50% 0.40% 0.78% 0.41%

Loss on drying ( {Eft.ffil.~fi! Thermostatic drying) 

ffl:~~ 
< 10 ppm, ICP f'{f it Conformed ?{fit Conformed f'{f it Confonned f'{f it Conformed

Heavv Metals 
if} Lead < 1 ppm, ICP ?{fit Conformed ?{fit Conformed f'{f-if Conformed ?{fit Conformed 

mCadmium < 1 ppm, ICP f'{f-if Conformed f'{f-if Conformed f'{f-if Conformed f'{f-if Conformed 
= 71< Mercury < 0.1 ppm, ICP f'{f-if Conformed f'{f-if Conformed f'{f-if Conformed f'{f-if Conformed

1i$ Arsenic < 1 ppm, ICP f'{f it Conformed ?{fit Conformed f'{f-if Conformed f'{f-if Conformed 

1 
2jl:ffl:l'~f'i\1 EJ:?:%nlG:WZiWU:5Hfr:l::f::¥¥:/»!:, ~f'Jx'ffi':/QicJREE 0A.l Jm:!i'ffi'lll!fflffl%nlt'ela~" tlU/i'lJ'ifr~Ufl:WZlWUl'ff-ff!iillfiiWUi:it, Trf!JiAi~tlt&f'i\1jqil-J::i£Jm:!il'ff-?U!iil~" This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

a ■ -mffiem•~•tt&firn0A.l •1t - Mrramffi m•m~••*•M&~ 
Headquarter - Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yu hang District, Hangzhou 

~f'•• - rrm•m•~•~••rn0A.l •1t - rrmaffirrffi~~oocm~>~-•ttau 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



ntts~~%J 
Viablife Biotech vl:blite® 

/JO Jfil ?± tilllllBM 
.gmg esQua i:y Analys1s or tdArt 1 cce era e 

f!i*!lo/1/in Related Substances 

rl!M: 
Tyrosol 

<0.5%

(Iei*El~rOOtl HPLC) 
0.24% 0.24% 0.24% 0.23%

m~~ 
Antibiotic residue 

< 0.1 ppm
( fl&~ to/]~, MIT)

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

ffl:Blm 
Total protein ( ~ 

< 200ppm
fhWr7tfili1*, Bradford assay) 

11 ppm 11 ppm 13 ppm 11 ppm

ff&~!lo// Microbiology 

ffiffi,~,~ 
Total Plate Count 

< 10 cfu/g 
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

Mffl:&itffi 
Yeast & Moulds 

< 10 cfu/g
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

::kJwffiM 
Total Coliforms 

10 5'2:~f:ft~fij~l:fj Negative in 10 g 
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

r:1>nI£m 
Salmonella species 

25 5'2:r-&l:ft~fij~l:fj Negative in 10 g
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

*Jlw;jfIi 
Escherichia coli 

10 5'2:~f:ft~fij~l:fj Negative in 10 g
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

ffltl ffll .!fl.!IDIi 
Pseudomonas aeruginosa 

10 5'2:~N~fij~l:fj Negative in 10 g 
i:f:tjEpj~ CP 

f.fft Conformed Nft Conformed Nft Conformed Nft Conformed 

f~ rt:?IJ!Ui:it Additional Test 

*~~1zs1nx:0-~rrou 
GMO detection 

~fij~l:fj Negative

~Bt~J't~lt qPCR 
f.fft Conformed Nft Conformed Nft Conformed Nft Conformed

0-*FrfllffiA $~fl!ffiA 
Analyzed by Approved by 

tii5- B:M 2022-01-21 
Date 

--------------------EN•~-----------------
2 

::;fi;nt?JzF ilh BW,'cnlUi ilUt:tfr:JHf!D( , ~ FE<.>g~ic:iR EE 0 <lJ Jml!:"gf!l!l'fll fl rc~'ill"~ o tMfm/i[r~UH~iY!tltff-?itiIHri!Wiit, li/fJiJ..ii<nt~F~~-g-..ti&miil.:tf-J1H.9H~ o This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above qua I ity standard specifications. 

a ■ -Mmem•~•tt~ff~0~ ~tt-MITWffiffl*•ffi~Rffl**M~~ 
Hl.'adquarter - Hangzhou \'iablife Biotech Co.. Ltd. ADD - llni\ersity Seienee Park of Liangzhu. Yuhang Oistrkt, Hangzhou 

~F¥• - rrn • m•~•~Hff~0m ~ tt - ITBW~ITffi~~ ~C ffi ~ )~~HM~• 
l\lFG Base - ,Jiangxi Viablife Biopharmaccutical Co., Ltd. ADD - China (Nanchang) TCI\I Sei-Tech hrno,•ation Cit~·• Ganjiang '.'Jew Area 



~l'tfJ ~ 4.ti?/ 
Viablife Biotech vt:'biife ® 

Dlii81if 
Quality Analysis for Accelerated Aging Test 

NC-OA-220211005 

L:I:::. 
i=t 

10-ii~ 
Sample 

rHl!tHi 
Hvdroxvtvrosol 

10-iir.am 
Testin2 cycle 

24/3 9 JW] (W) 

ltli:1:tftt-% 
Test Lot No. 

VBL00120210528 ltliJ.t~Mi B 
Test from 

2021-08-27 

1ttfrtm§ 
TEST 

Jvt:S:ti~ 
SPECIFICATIONS 

~ffltlia:'= RESULT 
1ltm!~tl 

General - Open 
'Mtni!-e!~ 

General - Package 
ltliJ.t~tl 

Test-Open 
ltliJ.tf!!~ 

Test - Packa2e 

:>'~m! 
Appearance 

t-lffi$: Liquid 
( El tN. Visual) 

:ro:ft Conformed :ro:ft Conformed ~1,ifi: Colloid :ro:ft Conformed 

~~ 
Colour~- ~~ Yellow ( 

§TN, Visual) 
~~ Brown :ro:ft Conformed ~~ Brown :ro:ft Conformed 

Assay 
>99.0% 
(HPLC) 

99.74% 99.88% 99.57% 99.88% 

pH 
3.0-4.5 

(1 M inH2O) 
3.5 4.1 3.2 3.9 

mwut <JJ<) 
Solubility (water) 

.sjJj<{f~rtWUli~it Miscible in water 
(ft.1!Hi?i In house) 

:ro:ft Conformed :ro:ft Conformed :ro:ft Conformed :ro:ft Conformed 

m~mm& 
Clarity of solution 

¥~~~tim'~,f,ifi: Clear slightly yellow 
( El tN. Visual) 

:ro:ft Conformed :ro:ft Conformed :ro:ft Conformed :ro:ft Conformed 

-=f~~m 
Loss on drying 

<0.5% 
('t.~U.llllJJ¾-=f¥* Thermostatic drying) 

0.52% 0.40% 0.86% 0.42% 

:m::1fl~ 
Heavy Metals 

< 10 ppm, ICP :ro:ft Conformed :ro:ft Conformed :ro:-&r Conformed :ro:ft Conformed 

ii Lead < I ppm, ICP :ro:ft Conformed :ro:ft Conformed :ro:ft Conformed :ro:ft Conformed 

%1 Cadmium < 1 ppm, ICP :ro:ft Conformed :ro:ft Conformed Wft Conformed :ro:ft Conformed 

= 71<- Mercury < 0.1 ppm, ICP Wft Conformed Wft Conformed Wft Conformed :ro:ft Conformed 

1i$ Arsenic < I ppm, ICP Wft Conformed Wft Conformed Wft Conformed Wft Conformed 

1 
J.$:ttl:tJZr"~B~%1ilUiiYWJt;l'fr::l'Hf1DC '.tr".li'<'g'~ic~El30<0Jm::fifg'f11!fl'[lfl%nx'$'~o tHm/iJT*f!H@:iY!tltff,/-!Eill:fiffiHit, li~iA-J,tttl:tJZr"~~f;-..b£Jm::fitff,/-!E~.l\l;Mfo This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

au - mffi em•:t~tta§~0<0 Mtt - •rr•mffim•m~R•*~Ma~ 
Headquarter - Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yu hang District, Hangzhou 

:tf=~M-rrm•m•:t~••§~0<0 Mtt-rrm•~rr•~~~c•~>~~•tta• 
MFG Base- Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



ritHs~1:to/J 
Viablife Biotech vi:biite® 

11□ {t mulllfiBiif 
Qua 1 nalys1s• f◄or Acce eratedA.gm• l~ ~est 

fl*!fo/JJ]n Related Substances 

MM 
Tyrosol 

<0.5%
O~tEl~tma HPLC) 

0.24% 0.24% 0.24% 0.23%

m~¥ 
Antibiotic residue 

ma}rf[ 
Total protein ( 

< 0.1 ppm
(fl&~tm~, MIT)

< 200 ppm 
~1?71Jr'.¥fi!?iit, Bradford assay) 

N,g- Conformed 

11 ppm 

N,g- Conformed

12 ppm 

N,g- Conformed 

13 ppm 

N,g- Conformed

11 ppm

f;&~!fo/J Microbiology 

if~-~'~ 
Total Plate Count 

<10 cfu/g 
i:p!E~A CP 

N,g- Conformed N,g- Conformed N,g- Conformed N,g- Conformed

Mffl:lkifffi 
Yeast & Moulds 

< 10 cfu/g
i:pjE~A CP 

N,g- Conformed N,g- Conformed N,g- Conformed N,g- Conformed

:kijwlfM 
Total Coliforms 

10 £~1i~1ij~l:fj Negative in 10 g 
i:p!E~A CP 

N,g- Conformed N,g- Conformed N,g- Conformed Nft Conformed

i.1> na;m 
Salmonella species 

25 £~1i~1ij~l:fj Negative in 10 g 
i:pjE~A CP 

Nft Conformed Nft Conformed N,g- Conformed Nft Conformed

:kijwtflf 
Escherichia coli 

10 £~.!i~fij~l:fj Negative in 10 g 
i:pjE~A CP 

Nft Conformed Nft Conformed N,g- Conformed Nft Conformed

~lnltl@~H@ffi 
Pseudomonas aeruginosa 

10 £~.!i~fij~l:fj Negative in 10 g 
i:pjE~A CP

N,g- Conformed Nft Conformed N,g- Conformed Nft Conformed

*~3't:W!Uiit Additional Test 

x~~l251JJX:5t~tma 
GMO detection 

~fij~l:fj Negative

~B1~:YtJE:I: qPCR 
N,g- Conformed Nft Conformed N,g- Conformed Nft Conformed

5HJrfllffiA 'iji~fltm'A 
Analyzed by Approved by 

flH!rBJ'{ij 
2022-02-1 I 

Date 
--------------------EN,_________________ _ 

2 
7.js::ti:t~f=~EJHclilUiiOOU5Hfr#ff!N, 1:f= .&~Eiic~El:!i~frJJm:!i~IiffiHT,'cliltili'~, tlHmfifr*J:IHU!Utr-Jii1HriOOUi,t liflliki:~ifH:~f=~fsfit_b&Jmiil:fiiilitl,\l:m , This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

l~ it~ - f/t1i11lfH(1·§:~tf-llx:feilllrn· frJ • 1t -•ITWffiffiffi.ffig~M*~Mtt~ 
Headquarter- Hangzhou \ 'iablife Biotech Co., Ltd. ADD - l ' niwrsity Science Park of Liaugzhu, Yuhang Distrkt. Hangzhou 

1:f=¥• -rrne m•1:-~H~ ~ 0ffl •1t - rrnw~rrffig~~<•~>~~•tt~• 
i\lFG Base - ,Jiangxi \'iablife Bio11harmaceutkal Co., Ltd. ,\DD - China (Nanchang) TCI\ I Sci-Tech Innovation Cit~·. Ganjiang i\ew Area 



~llirn ~ g_: tm 
Viablife BiotechvF:biife® 

p11□ ~ i3Dlfi8iif L±:. 

Quality Analysis for Accelerated Aging Test 
NC-OA-220304006 

twa-t:r.tifil 
Sample 

~~MM 
Hydroxvtvrosol 

W!ai:r.tfflJM 
Testing cycle 

27/39 ffll(W) 

tli!ai:r.tflt-€} 
Test Lot No. 

VBLOO 120210528 twa-i:r.tmt~a s 
Test from 

2021-08-27 

1HJrJD!§ 
TEST 

Mi:S.Ji?l 
SPECIFICATIONS 

~twai'a:W: RESULT 
'.i:J;l,\!fi\& Cl 

General - Open 
'.im-e1~ 

General - Package 
tma i:r.t ii\& Cl 

Test - Open 
twa-i:r.t-e1~ 

Test - Package 

;i~iJI! 
Appearance 

i-&{;;$: Liquid 
(§tl Visual) 

~'Er Conformed ~'Er Conformed f&f;,$: Colloid ~it Conformed 

~~ 
Colour~- -~ Yellow ( 

§tl Visual) 
~~ Brown ~'Er Conformed ~m~ Tan i'{fit Conformed 

Assay 
>99.0% 
(HPLC) 

99.70% 99.87% 99.46% 99.87% 

pH 
3.0-4.5 

(1 Min H20) 
3.5 4.1 3.2 4.0 

mfi1l c* )
Solubility (water) 

~7J<ff~l::t,W1J:§j1 Miscible in water 
( ft~;j;ffi?l In house) 

~'Er Conformed ~it Conformed ~it Conformed i'{fit Conformed 

m~mm1t 
Clarity of solution 

¥1R.-@.tir1f1-&f;;$: Clear slightly yellow 
( §m Visual) 

~'Er Conformed ~it Conformed ~it Conformed i'{fit Conformed 

T'.-W!~:m 
Loss on drying 

<0.5% 
( •t.§J.ffil.~Tt! Thermostatic drying) 

0.54% 0.40% 0.89% 0.42% 

ffi:~j& 
Heavy Metals 

< 10 ppm, ICP ~'Er Conformed ~it Conformed ~it Conformed ~it Conformed 

ffl Lead < 1 ppm, ICP ~'Er Conformed ~'Er Conformed ~'Er Conformed ~it Conformed 

mCadmium < 1 ppm, ICP :r'{f-€r Conformed ~'Er Conformed ~it Conformed ~it Conformed 

= 71< Mercury < 0.1 ppm, ICP :r'{f-€r Conformed ~it Conformed ~it Conformed i'{fit Conformed 

:ii$ Arsenic < 1 ppm, ICP ~'Er Conformed ~it Conformed ~it Conformed ~it Conformed 

1 
;ijs:ftt!JZf' ,fil B~?:1fnlU:&"i9ltl7t:tfr:tl'~:li)(, ~ f' Ix~i'Qic:s'k 1±1 i~A] Ei::ll~:111HfU1%JVG'ifi'~ o :fiU@fifr*ffl t:&im!:t,r,/iEill:fiiYWiit, $iAitftt1Jzf' ifil~-& J:~Ei::ilJ,r,liE*.!iil;fi/} o This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

-~- 'Im - m1+1111HaM ~ !lo/Jf'..J-H•ll!H~A] •1t-•rramffl m•m~••*~~H~ 
Headquarter - Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yu hang District, Hangzhou 
~ f'¥M - rrmem•~ •~H•~0"1 M:t.Il: - rrma~tiffi~~JE <m~) ~12iHf'HiJ~ 
MFG Base- Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



ntiB~~%J 
Viablife Biotech-vt:blite® 

L:f:::.11□ {-t t=1DlliBRf 
Quality Analysis for Accelerated Aging Test 

fl:k~l!fi Related Substances 

W!M 
Tyrosol 

<0.5% 
(lfUEl~tooU HPLC) 

0.24% 0.22% 0.24% 0.23% 

m~~ 
Antibiotic residue 

< 0.1 ppm 

(ff&~!lmr*, MIT) 
W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

mal!fi 
Total protein 

< 200 ppm 
(~l?JWr'.i'i:Mt*, Bradford assay) 

11 ppm 12 ppm 12 ppm 11 ppm 

.JY&~~ Microbiology 

ii~-~'~ 
Total Plate Count 

< 10 cfu/g 
i:p lE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

M£J:JSUlii 
Yeast & Moulds 

< 10 cfu/g 
i:p IE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

*!IwiiM 
Total Coliforms 

10 sl~N~fij~tl:I Negative in 10 g 
i:p IE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

r:t>i'l~ii 
Salmonella species 

25 sl~N~fij~tl:I Negative in 10 g 
i:p IE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

* /Iw;ffii 
Escherichia coli 

10 sl~N~fij~tl:I Negative in 10 g 
i:p IE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

i~ti1ijJJHfilii 
Pseudomonas aeruginosa 

10 sl~N~fij~tl:I Negative in 10 g 
i:p IE~:!14- CP 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

*~ :,tJJ!Uiit Additional Test 

x~~~JJxJt~tmu 
GMO detection 

~fij~tl:I Negative 
~Bt~J'cJES: qPCR 

W-€r Conformed W-€r Conformed W-€r Conformed W-€r Conformed 

5t;J;fr ff:! m'A $'~ff:!m'A 
Analyzed by Approved by 

:J:i1:5- BM 2022-03-04 
Date 

--------------------EN------------------
2 

7.jl:flt?Xf'~ BW,'c!vU-:&iY!tl:B-:tJr:J:f:ff~. 1:f'.&~J:Qic:iREE1}1.J!ITT:fi:t~Iif:flH1icnlG\¥~. :tlt!/8/ifr~HlH:&iY!H·iliitHr1mtliil'., lifni,J,J~flt?Xf'~:1'4-g-..t:i£1.ITT:il:fff-li~Yi!~ . This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

Jl$ - fMM ll!Hfl-~1mfl~fi ~1:H~ 1.J -~-MIT~Mffl~•M~••*•M&~ 
Headquarter- H,rngzhou \ 'iablifo Biotech Co., Ltd. ADD - l 'ni\·ersit~• Sdenee Park of Liangzhu, Yubang Distrkt. Hangzhou 

~f'• • -rrnem•~•~•fi~0m •~ - rrna~rr•~~~ ,• ~> ~~Htta• 
i\lFG Base - .Jiangxi Viablifc Bio11harmaceutical Co., Ltd. ADD - China (l'ianchang) TCM Sci-Tech Innovation City, Ganjiang i',"cw Arca 



utHR*4Jm 
Viablife Biotech vt:'biife® 

11 □DlffB1if 
Quality Analysis for Accelerated Aging Test 

NC-OA-220325002 

ffitli-it&i 
Sample 

~~int 
Hydroxytyrosol 

ltli-itmJM 
Testin2 cycle 

30/39 ffll(W) 

ltli-tffl:~ 
Test Lot No. 

VBL00120210528 ?9!tli-it~"Mt B 
Test from 

2021-08-27 

7t;f:Jrrm § 
TEST 

mill::f,j?i 
SPECIFICATIONS 

~?9!tlta* RESULT 
'ii:/;!,\!~ [l 

General - Open 
'.i~'fil~ 

General - Package 
?9!Hit~Cl 

Test-Open 
?9!H:it'El~ 

Test - Packa2e 
;,1-i.m 

Appearance 
¥fffi Liquid 

( Elf][ Visual) 
)&{,-;$: Colloid f-f13- Conformed )&{,-;$: Colloid f-fi3' Conformed 

~@. 
Colour~- Jilt@. Yellow ( 

El tN. Visual) 
tlrlfs Tan f-f13- Conformed tlrri~ Tan f-f13- Conformed 

Assay 
>99.0% 
(HPLC) 

99.65% 99.87% 99.36% 99.87% 

pH 
3.0 - 4.5 

(1 M inH2O) 
3.5 4.1 3.2 4.1 

fflfft¥/j£ (71<) 
Solubility (water) 

1=i7J<1f1Hr.Wtlliii Miscible in water 
(11:.illd·ffi?l In house) 

f-fir Conformed f-fi3- Conformed f-f13- Conformed f-fir Conformed 

m~~mJjt 
Clarity of solution 

¥~Jilf@.ffm1fi,$: Clear slightly yellow 
( § tl Visual ) 

f-fir Conformed f-fir Conformed f-fi3' Conformed f-fir Conformed 

-=f-~:m: 
Loss on drying 

<0.5% 
<'t.ll?ffil.1-1Ffl! Thermostatic drying) 

0.54% 0.40% 0.93% 0.42% 

:m:~16 
Heavy Metals 

< IO ppm, ICP f-fir Conformed f-fi3' Conformed Nir Conformed f-fir Conformed 

ffl Lead < I ppm, ICP f-fir Conformed f-fi3- Conformed f-f13- Conformed f-fir Conformed 

ii Cadmium < 1 ppm, ICP f-fir Conformed f-f13- Conformed f-f13- Conformed f-fir Conformed 

= 7.1< Mercury < 0.1 ppm, ICP f-fir Conformed f-f13- Conformed f-fir Conformed f-fir Conformed 

1i$ Arsenic < 1 ppm, ICP f-fir Conformed f-f13- Conformed f-f13- Conformed f-fir Conformed 

1 
:;$::/1:t}JZF i\i1i EJ£7'EJ,JU,U!tl5t;J:fi:J::t-ff;jj)(, g;_F&.'ffi'mc~ El:l iHiJ Jm:l!:'ffi'l'if½Ul%nlG<li~, :tlH/i!IJifr:llHfl ~j!Ur-iln!.JriY!tliit, lif8i.A.it:/1:t?JZF ili1iffi'EI...ti£Jm:fitff,JttY!:.f1f, This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

AB-Mffi •m•g;_•tt~ft~0~ :lt!!lt-MIT.Mffiffi*M~••*•M~~ 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yu hang District, Hangzhou 
g,_1"¥:lt!! - tr~•tte•g;_•l!lu~ft~0~ :lt!!lt-ITN~~ITffi~$OO(m~)$~Htt•• 
MFG Base - Jiangxi Viablife Biot>harmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



ritHB~1:.!fo/J 
Viablife Biotechvi:biite® 

)fil fr.11□ ~ {-t rmu it ti l=IOf:fiBiif • £Quar1ty A 1 or A tdAgmf]nalys1s cce1era e est 
fl*~Mi Related Substances 

MB 
Tyrosol 

<0.5% 
Olfl,r§~imtl HPLC) 

0.24% 0.22% 0.24% 0.23%

m~~ 
Antibiotic residue 

< 0.1 ppm
(fr&~~~. MIT) 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

ms1m 
Total protein (~

< 200 ppm 
lb!!Jr~Mit, Bradford assay) 

11 ppm 12 ppm 11 ppm 11 ppm

~~~ Microbiology 

if~,~.~ 
Total Plate Count 

<IO cfu/g

$00F5~ CP 
f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

MHJ:&ilffi 
Yeast & Moulds 

< 10 cfu/g 
$00F5~ CP 

f.fir Conformed f.fir Conformed f.fir Conformed f{f ir Conformed

::k!lwifM 
Total Coliforms 

10 fl~J.l::f1f~tl:l Negative in 10 g 
$00F5~ CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

y:J>fl~if 
Salmonella species 

25 fl~J.l::f1f~tl:l Negative in 10 g 
$00F5~ CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed 

*Jlw ffif 
Escherichia coli 

10 fl~J.l::f1ij~tl:l Negative in 10 g 
$00FJ~ CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

tlnltJi!11ip.Jffi!ffi 
Pseudomonas aeruginosa 

10 fl~J.l::f1i~tl:l Negative in 10 g 
$00F5~ CP 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

f~ 3't?Y!tli:i:\'. Additional Test 

x~~~~:5t~rmu 
GMO detection 

::f1ij~ 1:1::l Negative
~B-H',iz:J't)E:S: qPCR 

f.fir Conformed f.fir Conformed f.fir Conformed f.fir Conformed

:5ttfi inm'A '$'~fftm'A 
Analyzed by Approved by 

*1§-BM 2022-03-25
Date 

- -------------------EN------------ ------
2 

2fs:tlt~Flm E.~'.,ilnx~imU5Hfi:J:tff:liiC ~F.&~mc:lR:El=!0l'iJJml!:~:Ei'ifl!i'ljcnx\$f~. 11.Hlffi,Eifr*ffl~~H;T;iftl!HrimUiil'., i!fii,J,.ittlt~F6M4it.ti&Jm!il::flT-liUJ\l;tii. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

1:;Hm - .l'Ji:1iillfHB•~tmtt~fi~0f,] ~fil-MITWmfflm•m~RM**"tt~ 
Headquarter- Hangzhou \'iablife Bioted1 Co., Ltd. .\DD - l lni>'ersity Science Park of Liangzhu, Yuhang l>istrkt, Hangzhou 

~F&•-«B~ E•~-~Hfi~0l'iJ •1t - ITBW®ITffi~~OOC*~>~~Htta• 
I\IFG Base - Jiangxi Viablife Bio11harmaceutical Co., Ltd. ADD - China (~auchang) TC!\I Sci-Tech lnnontion Cit~·• Ganjiang ~ew Area 



utHB~ ~ f?1J 
Viablife Biotech vl:blite® 

L:I::tJ □ {t r::::1Olfi81if 
Quality Analysis for Accelerated Aging Test 

NC-OA-220415013 

lllii.\&. 
Sample 

f£¥lm5 
Hydroxvtvrosol 

ltlii.\ml WJ 
Testin2 cycle 

33/39 Jta(W) 

ffitlii.\ffl:~ 
Test Lot No. 

VBLOO 120210528 ltlii.\~MtB 
Test from 

2021-08-27 

5Hfi1Jif § 
TEST 

Mt:lt*i?l 
SPECIFICATIONS 

~ltl~* RESULT 
11H!i!~ □ 

General - Open 
ffi'~@.~ 

General- Package 
ltlii.\~D 

Test-Open 
ltlii.\fil~ 

Test - Packa2e 

~~~.9l 

Appearance 
t-ii;fi: Liquid 

( §::e». Visual) 
JBtf,,fi: Colloid f-f-fr Conformed JBtf,,fi: Colloid f-f-fr Conformed 

~@. 
Colour~- ~@. Yellow ( 

El::e». Visual) 
~~@. Tan f-f-fr Conformed ~11@. Tan f-f-fr Conformed 

Assay 
>99.0% 
(HPLC) 

99.60% 99.87% 99.28% 99.87% 

pH 
3.0 - 4.5 

(IM in H2O) 
3.5 4.1 3.1 4.1 

mMJ.t (JJ<) 
Solubility (water) 

..sJ7..l<ff~bl:-Wtllii~ Miscible in water 
(::i'.i:.~!Hi{! In house) 

f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f,f-fr Conformed 

m~fflm1t 
Clarity of solution 

ifk~@t~mt-&i;fi: Clear slightly yellow 
( § it Visual) 

f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

-=f:tl~ffi: 
Loss on drying 

<0.5% 
('tfi¥&~-=f$ Thermostatic drying) 

0.57% 0.40% 1.01% 0.42% 

ffi:jf~ 
Heavy Metals 

< 10 ppm, ICP f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

ffi Lead < 1 ppm, ICP f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

ii Cadmium < 1 ppm, ICP f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

= 71< Mercury < 0.1 ppm, ICP f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

1i$ Arsenic < 1 ppm, ICP f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed f-f-fr Conformed 

1 
2's:ttl:tJZ1" ii E',~jcJi)Ui1YlU:B-:tfi:l=f:ff Ji:l(, ~1"&~JQic* B3 i~ ~ Jm:l:~lll!J:f!Hl jc.JvG,)i'i%i o iiUJi!l.Pfr*Jfl l£t1YlU:tff-?ti:!tfii9!Uiit, lif!liA.-i~ttl:iJZt" &~-g--1i£Jm:l::tff-?ttJ,J~ o This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

as - mfflem•~•M&w•0~ • :t.II: - Wr1Him11n1I~m!Rf!.ffix~M&m 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. 

~1"¥•-rrnem•~•oo•w•0~ 
ADD- University Science Park of Liangzhu, Yu hang District, Hangzhou 

•~-rrma~rr•JR~~<•~>~ ■ HMa• 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



rlft/jjEJ ~~~ 
Viablife Biotech vt:'blite® 

1J□ ~ ~ {t ~rn tli i::::tDlliBM 
.fr. 

• fiQ rt Analys1sI or A cce era euai:y tdA.gm!, 'test 
fl*~Jm Related Substances 

MM 
Tyrosol 

<0.5%
( r?U§~tma HPLC) 

0.24% 0.22% 0.24% 0.23%

m~~ 
Antibiotic residue 

< 0.1 ppm
( ft&~ to/Ji!, MIT) 

f.fft Conformed f.ffi Conformed f.fft Conformed f.fft Conformed

ma!.fft 
Total protein (~

< 200ppm
.IbWf'J'f::il[i!, Bradford assay) 

12ppm 12ppm 11 ppm 11 ppm

We~~ Microbiology 

IT~,~,~ 
Total Plate Count 

<IO cfu/g 
i:pjEFij~ CP 

<IO cfu/g 
i:p jEFij~ CP 

10 fl~!i~fij~tfj Negative in 10 g 
i:p jEFij~ CP 

f.fft Conformed 

f.fft Conformed 

f.fft Conformed 

f.fft Conformed 

f.fft Conformed

f.ffi Conformed 

f.fft Conformed

f.fft Conformed 

f.fft Conformed

f.fft Conformed

f.fft Conformed

f.fft Conformed

M-1#.&!JIT 
Yeast & Moulds 

::kMIITfF 
Total Coliforms 

~:l>fl~IT 
Salmonella species 

25 fl~fi~fij~tfj Negative in 10 g 
. i:pjEFij~ CP 

f.fft Conformed f.ffi Conformed f.fft Conformed f.fft Conformed

::knwfflT 
Escherichia coli 

10 fl~fi~fij~tfj Negative in 10 g 
i:p jEFij~ CP 

f.fft Conformed f.ffi Conformed f.f ft Conformed f.fft Conformed

1~tlffl1~nm.IT 
Pseudomonas aeruginosa 

10 fl~fi~fij~tfj Negative in 10 g 
i:p jEFij~ CP

f.fft Conformed f.ffi Conformed f.fft Conformed f.f ft Conformed

*~Jt:idij_\ Additional Test 

x~~~nx:5t~rma 
GMO detection 

~fij~l±l Negative
~B-;f~J'cJE:S: qPCR

f.fft Conformed f.fft Conformed f.fft Conformed f.fft Conformed

:5ttfrftt :m: A Ef!'~ffJ.:m:A 
Analyzed by Approved by 

t!i15- BM 2022-04-15 
Date 

--------------------EN•~-----------------
2 

;ijs:ffl:~f'~ E'S£~/Jxt-&i9!tl5Hfr;J=f=~fil(, ~f'Ed~·JQic.:ir<El3iH,JJwil:'g'I11!ffiifl~/Jx'ili~. :Jittf.pfr*lllf'&iIDH;T;lli1Hri9!tlii\'. , mii..U~ffl:?JZf'~14-€l"_tj&Ei:Qf;r,Jlt.!\l~. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

aB - Mffl e m•~•ttttfi•0~ .it!! tJI: - WrIT·lHidH di ~ti't:I?.{ t;.f_#f :k~:Httlm 
Headquarter- Hangzhou , ·iablile lliote,·h Co., Ltd. ADD- l lnh'ersit:1- Srienee Pa rk of Uan11zh11, Yuhang District, Hangzhou 

~f'~ .it!! - ITBe m•~- ~H§•0~ .it!!~-rrma~«ffi~~~cm~ >~~-M~• 
i\ll'G Base - J iangxi Viablife Bio11harmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech lnno\'ation City, Ganjiaug New Area 



	

Appendix 	5c	 



ritE tA*4 ~?l]
Viablife Biotech  

11 □ JE ~ 1tDlliB1if 
Quality Analysis for Accelerated Aging Test 

NC-OA-220506004 

W!Ub't&it 
Sample 

1Hl~M 
Hvdroxvtvrosol 

W!UittmJM 
Testing cycle 

36/39 fflJ(W) 

fflU-litffl:~ 
Test Lot No. 

VBL00120210528 fflUitt~MtB 
Test from 

2021-08-27 

:$HRJ'.M§ 
TEST 

Mtiitj?i 
SPECIFICATIONS 

~fflUtit~ RESULT 
1frm!~O 

General - Open 
1frm!fil~ 

General - Package 
W!Uitt~o 

Test-Open 
W!Uittfil~ 

Test - Package 

:>'~:m! 
Appearance 

~{;$: Liquid 
( §~ Visual) 

)&{;$: Colloid 1'{f-g- Conformed )&{;$: Colloid 1'{f-g- Conformed 

ffl-@. 
Colour~· '.i!t-@. Yellow ( 

§t!Jl Visual) 
~~@ Tan 1'{f-g- Conformed ~~@ Tan 1'{f-g- Conformed 

Assav 
>99.0% 
(HPLC) 

99.60% 99.87% 99.21% 99.87% 

pH 
3.0-4.5 

(1 Min H20) 
3.5 4.1 3.1 4.1 

mfn¥.ll <*) 
Solubility (water) 

q7]<ff~btWUliii¥ Miscible in water 
( if:~tj?i In house) 

1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

m~fflmll 
Clarity of solution 

7~'.i!t@t~mr~{;fi: Clear slightly yellow 
( §~ Visual) 

1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

:::P'.ll~m 
Loss on drying 

<0.5% 
(•tg7.ffil.~=f:$ Thermostatic drying) 

0.61% 0.40% 1.05% 0.42% 

fflsitli 
Heavy Metals 

< 10 ppm, ICP 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

ffi Lead < 1 ppm, ICP 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

fi Cadmium < 1 ppm, ICP 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

* Mercury < 0.1 ppm, ICP 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed tff-g- Conformed 

fi$ Arsenic < 1 ppm, ICP 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 1'{f-g- Conformed 

1 
;ifs:fil:~i"'i\1 EJ?:'.7'GA!U~19!tl7HITttff1nC ~i"'&~rlic*a!0iaJEi:!i~I!l!l'lllfl%nlG$'~, tl.Hf.,6Jr:l~HIHiiWtlfff-ili:11rrJ9!ji,J:t, liffriJ..itfil:~i"'i\1~~ ...ti£Eil!.Jff-?tm#f, This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

.~$ - m#lllfHB~~!lo/J f.:J.:l'!F(Hl0iaJ ltl!tJJ: - WrrI~mfli $~m iz t~U\!f*~f.lfx~ 
Head<1uarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yu hang District, Hangzhou 
~ i"'¥ltl! - iH!illfHB~~ !lo/Jl!itrni~ll&0iaJ ltl!~-rr••~rrEiz ~mcm~,~~•tt•• 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



llffitfl*~~o/J 
Viablife Biotech vt:'biife ® 

.l±:.1J□ ~ t5 rOOtl i:::::tDlliBiif 
Quar1ty A 1 or Acce erate gmpnalys1s est 

fl:k~hlt Related Substances 

~M 
Tyrosol 

<0.5% 
(~ffl~tmu HPLC) 

0.24% 0.22% 0.24% 0.23% 

tit~~ 
Antibiotic residue 

< 0.1 ppm 
(f,&~~rt, MIT) 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

maJfJi 
Total protein 

< 200 ppm 
( ~ .fbWT-¥1:Mrt t Bradford assay) 

12 ppm 11 ppm 11 ppm 11 ppm 

ffi!{~~ Microbiology 

ffi~,g,Jt 
Total Plate Count 

< 10 cfu/g 
$00FJA CP 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

!J-HJ:.&300 
Yeast & Moulds 

< 10 cfu/g 
$00F3:A- CP 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

:kllwffiM 
Total Coliforms 

10 £'it<.l.t~1ij~tfj Negative in 10 g 

$00F3:A- CP 
Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

t!> fl ~ ffi 
Salmonella species 

25 £'it<.l.t~1ij~tfj Negative in 10 g 

$00F3:A- CP 
Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

:kijwffffi 
Escherichia coli 

10 £'it<.l.t~1ij~tfj Negative in 10 g 
q:tlJFJ:A- CP 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

tlnJ tiffliij1I.ijfilffi 
Pseudomonas aeruginosa 

10 £'it<.l.t~1f~tfj Negative in 10 g 
q:tlJFJA CP 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

i~1t:i'Jltli~ Additional Test 

x~~l29nx7t~rmU 
GMO detection 

~1ij~tfj Negative 
~at~J't~fi qPCR 

Nft Conformed Nft Conformed Nft Conformed Nft Conformed 

7ttfi tnffi A 
Analyzed by 

'$'~fnffiA 
Approved by 

:J:IH~- BWJ 
Date 

2022-os-06 

--------------------ENl------------------
2 

2$:ffl:&f=~ E.t~~/iJU-~19!Y5t;f'Ji'#ffti{, 1:f=.&~mc:l'kiB0~Jml!:~J!l!ffm~~'iJ,~. ffHn.l/ifi';JUHtUY1',T;$ill:fil9!Yi'it, li/!ri-Ai~ffl:&f=~f.f~...ti&Jml Hff-&~Jil~. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

-~-flll - m~iill!HB~1:!lw)f-.H:Hfl!N0~ :lm:tJI: - Wi¥HlHn1ifm~mlK~ffi*~f-.:f~lig 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD- University Science Park of Liangzhu, Yuhang District, Hangzhou 
1:f='ll!i:lm - IT@nfUB~1:!lwJ$1Jigff!lN0~ :lm:tJI: - tIW,!ilffiITffi!Ki:f:100 (iUU i:p~igf-.:f-€11:!Jit 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



Mr:iR*1:tm 
Viablife Biotech vi:blite® 

11 □DlifBM 
Quality Analysis for Accelerated Aging Test 

NC-OA-220527007 

W!Uil't~ 
Sample 

f£~fflHi 
Hvdroxvtvrosol 

W!Uil'tmJM 
Testin2 cycle 

39/39 m}(W) 

W!Uil'tffl:-'% 
Test Lot No. 

VBL00120210528 W!Uil'tia~B 
Test from 

2021-08-27 

5Hfrtm§ 
TEST 

Mi:SJffi?l 
SPECIFICATIONS 

~itl~* RESULT 
'ilt1;!U't<D 

General - Open 
-mmfil~ 

General - Package 
fflUil'tfftl( Cl 

Test-Open 
fflU il'-tfil~ 

Test - Packa2e 

~~~ 
Appearance 

j~{:4;: Liquid 
( §:mi, Visual) 

~{;4;: Colloid :/'ffif Conformed ~{;4;: Colloid :/'ffif Conformed 

gm~ 
Colour 

Jtfg Yellow ( 
13:mi, Visual) 

tJHi{g Tan :/'ffif Conformed ~fi{g Tan :/'ffif Conformed 

-ft:S: 
Assay 

>99.0% 
(HPLC) 

99.54% 99.87% 99.08% 99.87% 

pH 
3.0-4.5 

(1 Min H2O) 
3.5 4.1 3.1 4.1 

ffifu¥J!t (Jj<) 
Solubility (water) 

!:JJJ(fflHl::-WiJg_ffi Miscible in water 
(:(b!r;{-ffi?l In house) 

:/'ffif Conformed :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed 

m~mmJSt 
Clarity of solution 

1~Jtfgtfmt~f:4;: Clear slightly yellow 
( § fl Visual) 

:/'ffif Conformed :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed 

=fi.l~ffl 
Loss on drying 

<0.5% 
( •t.§J.llll.i]Ffl! Thermostatic drying) 

0.63% 0.40% 1.07% 0.42% 

ffl1ti~ 
Heavy Metals 

< 10 ppm, ICP :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed 

ffl Lead < 1 ppm, ICP :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed 

mCadmium < 1 ppm, ICP :?ffif Conformed :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed 
= 71< Mercury < 0.1 ppm, ICP :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed ff if Conformed 

ulfl Arsenic < 1 ppm, ICP :/'ffif Conformed :/'ffif Conformed :/'ffif Conformed ffif Conformed 

1 
*:tt!:~1" ~ B~:fclvU-i"/mtlzHfr:ltff:lilc, 1:.1"&~rtic:lk 1±10f/J Jjj5Ji!,:~IUfHl:fcnlt'i!a~, flHJ:s/iJij!UIHU!t;r,1!EJ'lrfi"/mtllit, lif@iAi:Hlt~f"~rff~J:i£Jjjj::l!il!J/fi/UJ\l~, This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

a ■ - mffl~m•1:.•ttHffrn0f/J •~ -~uamfflm~m~~m*~MH~ 
Headquarter - Hangzhou Viablife Biotech Co., Ltd. ADD- University Science Park of Liangzhu, Yuhang District, Hangzhou 
~ 1"¥M - ITW~m•1:.•~~ffrn0f/J •~ - uwa~um~~mc•~>~~•tt•~ 
MFG Base - Jiangxi Viablife Bio11harmaceutical Co., Ltd. ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



nttts~~l:Jt 
Viablife Biotech vt:'biife ® 

1J □ 1t tiDlliBlif jm ~ 
.gm12 esQua1tyrt Analys1s• fi cce era e1 or tdA 

fl:k!fo/J~ Related Substances 

MM <0.5%
0.24% 0.22% 0.24% 0.23%

Tyrosol (WH§~tmu HPLC) 

tit~~ < 0.1 ppm 
ffft Conformed ffft Conformed ffft Conformed ffft Conformed

Antibiotic residue (-01&~!WJi!, MIT) 

ma1m < 200 ppm 
12ppm 11 ppm 12 ppm 11 ppm

Total protein ( ~ .fbffi;,Jii!, Bradford assay) 

.ffl~!fo/J Microbiology 

ffiffi:,~,~ < 10 cfu/g
ffft Conformed ffft Conformed ffft Conformed ffft Conformed

Total Plate Count i:j:l!EFJ~ CP 

w;-HJ:&a m < 10 cfu/g 
ffft Conformed ffft Conformed ffft Conformed ffft Conformed

Yeast & Moulds i:j:l!EFJ~ CP 

j(ijwffiff 10 £~1.l~ff~l:fj Negative in 10 g 
ffft Conformed ffft Conformed ffft Conformed ffft Conformed

Total Coliforms i:j:l!EFJ~ CP 

r:.!>fl~ffi 25 £i-&J.i~ff~l:fj Negative in 10 g 
ffft Conformed ff ft Conformed ffft Conformed ffft Conformed

Salmonella species i:j:l!EFJ~ CP 

j(ij~ffffi 10 £~1.l~ff~l:fj Negative in 10 g 
ffft Conformed ffft Conformed ffft Conformed ffft Conformed

Escherichia coli i:j:l!EFJ~ CP 

11ll1 tifill .If'.He!ffi 10 £~1.l~ff~l:fj Negative in 10 g 
ffft Conformed ff ft Conformed ffft Conformed ffft Conformed

Pseudomonas aeruginosa i:j:l!EFJ~ CP 

i~1t:ilJIUi-:it Additional Test 

x~~lz;J~Jt~jmU ~ff~l:fj Negative 
ffft Conformed ff ft Conformed ffft Conformed ff ft Conformed

GMO detection ~B1~J't~m qPCR 

5ttR flt ffiA 
Analyzed by 

'$'~:fltffiA 
Approved by 

tit& B~ 2022-os-21 
Date 

--------------------EN•~-----------------
2 

2'>:ftl:& f'£EJ?:%1iJUiimtl:B-:f'Ji'#ff:ln( , ~ f'Ik~~ic~E130-EJjjjjji~I!l!ff~n%nx'ili~. fflfflJili'*lfl~iJ!Jitr-Jiitrfiimtli~, liffliAitftl:&f'i'mffit.l::i£Jm:i:itr-/Ut\l~. This lot has been analyzed and released. 
The production and control records have been completed and audited by the company's quality management department. Testing was performed according to the testing standards used and it was confirmed that the lot 
meets the above quality standard specifications. 

a ■ -mfflem•~•Mttff~0-~ n:t.11: - WrITtl'fm1'Mm,ismiK ~m*~t.:J.tt&J 
Headquarter- Hangzhou Viablife Biotech Co., Ltd. ADD - University Science Park of Liangzhu, Yuhang District, Hangzhou 

~f'~n-rrn•m•~•~•ff~0-EJ B:t.11: - ITBS~ITffilK~OO(ffi~)~~-Ma~ 
MFG Base - Jiangxi Viablife Biopharmaceutical Co., Ltd, ADD - China (Nanchang) TCM Sci-Tech Innovation City, Ganjiang New Area 



	

	

	

	

	

	

	
	
	

	

	

	

	

	

	

	

Appendix	6 



 Food Code  Food Name 
  11551050 Licuado or Batido 

 11553100 Fruit smoothie, NFS 
 42403010 Coconut water, unsweetened 
 42404010 Coconut water, sweetened 

    64134015 Fruit smoothie, with whole fruit, no dairy 
     64134020 Fruit smoothie, with whole fruit, no dairy, added protein 
   64134025 Fruit smoothie, with whole fruit, non-dairy 
    64134030 Fruit smoothie juice drink, no dairy 
 64134100 Fruit smoothie, light 
 64134200 Fruit smoothie, bottled 
    78101100 Fruit and vegetable smoothie, with dairy 
    78101110 Fruit and vegetable smoothie, added protein 
   78101115 Fruit and vegetable smoothie, non-dairy 
    78101118 Fruit and vegetable smoothie, non-dairy, added protein 
   78101120 Fruit and vegetable smoothie, bottled 
    78101125 Fruit and vegetable smoothie, no dairy 

 78101130 Vegetable smoothie 
 92306100 Corn beverage 

 92410110 Carbonated water, sweetened 
 92410210 Carbonated water, unsweetened 
     92410250 Carbonated water, sweetened, with low-calorie or no-calorie sweetener 

  92432000 Fruit juice drink, citrus, carbonated 
  92510960 Lemonade, fruit flavored drink 

  92511000 Lemonade, frozen concentrate, not reconstituted 
  92511015 Fruit flavored drink 

    92512040 Frozen daiquiri mix, frozen concentrate, not reconstituted 
  92513000 Slush frozen drink 
    92513010 Slush frozen drink, no sugar added 

     92530410 Fruit flavored drink, with high vitamin C 
     92550610 Fruit flavored drink, with high vitamin C, diet 
  92550620 Fruit flavored drink, diet 
     92552000 Fruit flavored drink, with high vitamin C, powdered, reconstituted, diet 
  92552010 Fruit flavored drink, powdered, reconstituted, diet 

   92610020 Horchata beverage, made with water 
   92610030 Horchata beverage, made with milk 
   92611010 Oatmeal beverage with water 
   92611100 Oatmeal beverage with milk 

  92612010 Sugar cane beverage 
 92613010 Cornmeal beverage 
    92613510 Cornmeal beverage with chocolate milk 

 92804000 Shirley Temple 
94100100 Water, bottled, unsweetened 

   94100200 Water, bottled, sweetened, with low calorie sweetener 
    94100300 Water, bottled, flavored (Capri Sun Roarin' Waters) 



    
     
      
    
     
     
       
     
     
     
      
      
   
    
    
   

   
  
    
   
    
  
   
  
      
  
 
   
   
     
    
  
      
   
   
   
  
    
  
   
  
 
    
    
  

95101000 Nutritional drink or shake, ready-to-drink (Boost) 
95101010 Nutritional drink or shake, ready-to-drink (Boost Plus) 
95102000 Nutritional drink or shake, ready-to-drink (Carnation Instant Breakfast) 
95103000 Nutritional drink or shake, ready-to-drink (Ensure) 
95103010 Nutritional drink or shake, ready-to-drink (Ensure Plus) 
95104000 Nutritional drink or shake, ready-to-drink, sugar free (Glucerna) 
95105000 Nutritional drink or shake, ready-to-drink (Kellogg's Special K Protein) 
95106000 Nutritional drink or shake, ready-to-drink (Muscle Milk) 
95106010 Nutritional drink or shake, ready-to-drink, light (Muscle Milk) 
95110000 Nutritional drink or shake, ready-to-drink (Slim Fast) 
95110010 Nutritional drink or shake, ready-to-drink, sugar free (Slim Fast) 
95110020 Nutritional drink or shake, high protein, ready-to-drink (Slim Fast) 
95120000 Nutritional drink or shake, ready-to-drink, NFS 
95120010 Nutritional drink or shake, high protein, ready-to-drink, NFS 
95120020 Nutritional drink or shake, high protein, light, ready-to-drink, NFS 
95120050 Nutritional drink or shake, liquid, soy-based 
95310200 Energy drink (Full Throttle) 
95310400 Energy drink (Monster) 
95310500 Energy drink (Mountain Dew AMP) 
95310550 Energy drink (No Fear) 
95310555 Energy drink (No Fear Motherload) 
95310560 Energy drink (NOS) 
95310600 Energy drink (Red Bull) 
95310700 Energy drink (Rockstar) 
95310750 Energy drink (SoBe Energize Energy Juice Drink) 
95310800 Energy drink (Vault) 
95311000 Energy Drink 
95312400 Energy drink, low calorie (Monster) 
95312410 Energy drink, sugar free (Monster) 
95312500 Energy drink, sugar free (Mountain Dew AMP) 
95312550 Energy drink, sugar free (No Fear) 
95312555 Energy drink, sugar-free (NOS) 
95312560 Energy drink (Ocean Spray Cran-Energy Juice Drink) 
95312600 Energy drink, sugar-free (Red Bull) 
95312700 Energy drink, sugar free (Rockstar) 
95312800 Energy drink, sugar free (Vault) 
95312900 Energy drink (XS) 
95312905 Energy drink (XS Gold Plus) 
95313200 Energy drink, sugar free 
95320200 Sports drink (Gatorade G) 
95320500 Sports drink (Powerade) 
95321000 Sports drink, NFS 
95322200 Sports drink, low calorie (Gatorade G2) 
95322500 Sports drink, low calorie (Powerade Zero) 
95323000 Sports drink, low calorie 



 

 
 
 

 
 
 

 
 
 
 

 
   

   

     
 

 
 
 

 
 
 

 
 

 
 

 
 

 
 
 

 
 

  
  
  

    

81100000 Table fat, NFS 
81100500 Butter, NFS 
81101000 Butter, stick 
81101010 Butter, tub 
81101520 Butter, light 
81102000 Margarine, NFS 
81102010 Margarine, stick 
81102020 Margarine, tub 
81103035 Margarine-oil blend, NFS 
81103040 Margarine-oil blend, stick 
81103080 Margarine-oil blend, tub 
81103090 Butter replacement, liquid 
81104010 Margarine-oil blend, tub, light 
81104020 Margarine-oil blend, stick, light 
81104490 Butter-oil blend, NFS 
81104500 Butter-oil blend, stick 
81104510 Butter-oil blend, tub 
81104550 Butter-oil blend, light 
81106010 Butter replacement, powder 
81200100 Oil or table fat, NFS 
81201000 Animal fat or drippings 
81202000 Lard 
81203000 Shortening, NS as to vegetable or animal 
81204000 Ghee, clarified butter 
81302040 Sandwich spread 
81302050 Tartar sauce 
81322000 Honey butter 
82101000 Vegetable oil, NFS 
82101300 Almond oil 
82101500 Coconut oil 
82102000 Corn oil 
82103000 Cottonseed oil 
82103500 Flaxseed oil 
82104000 Olive oil 
82105000 Peanut oil 
82105500 Canola oil 
82106000 Safflower oil 
82107000 Sesame oil 
82108000 Soybean oil 
82108500 Sunflower oil 
82108700 Walnut oil 
82109000 Wheat germ oil 
83100100 Salad dressing, NFS, for salads 
83100200 Salad dressing, NFS, for sandwiches 
83101000 Blue or roquefort cheese dressing 



   
 

 
   

  
     

 
 
 

 
  

 
 

    
 

   
 

   
 
 

  
   
 

     
  
  

    
   

  
  
    
     
   
 

 
  
     
       
 
  
   

 
   

83101600 Bacon and tomato dressing 
83102000 Caesar dressing 
83103000 Coleslaw dressing 
83104000 French or Catalina dressing 
83105500 Honey mustard dressing 
83106000 Italian dressing, made with vinegar and oil 
83107000 Mayonnaise, regular 
83108000 Vegan mayonnaise 
83109000 Russian dressing 
83112000 Avocado dressing 
83112500 Creamy dressing 
83112950 Poppy seed dressing 
83112990 Sesame dressing 
83115000 Yogurt dressing 
83201000 Blue or roquefort cheese dressing, light 
83201400 Coleslaw dressing, light 
83202020 French or Catalina dressing, light 
83203000 Caesar dressing, light 
83204000 Mayonnaise, light 
83204030 Mayonnaise, reduced fat, with olive oil 
83206000 Russian dressing, light 
83206500 Sesame dressing, light 
83207000 Thousand Island dressing, light 
83208500 Korean dressing or marinade 
83210100 Creamy dressing, light 
83300100 Blue or roquefort cheese dressing, fat free 
83300200 Caesar dressing, fat free 
83300300 Creamy dressing, fat free 
83300400 French or Catalina dressing, fat free 
83300500 Honey mustard dressing, fat free 
83300800 Russian dressing, fat free 
61201010 Grapefruit juice, 100%, freshly squeezed 
61201020 Grapefruit juice, 100%, NS as to form 
61201220 Grapefruit juice, 100%, canned, bottled or in a carton 
61201225 Grapefruit juice, 100%, with calcium added 
61201620 Grapefruit juice,100%, frozen, reconstituted 
61210000 Orange juice, 100%, NFS 
61210010 Orange juice, 100%, freshly squeezed 
61210220 Orange juice, 100%, canned, bottled or in a carton 
61210250 Orange juice, 100%, with calcium added, canned, bottled or in a carton 
61210620 Orange juice, 100%, frozen, reconstituted 
61210720 Orange juice, 100%, frozen, not reconstituted 
61210820 Orange juice, 100%, with calcium added, frozen, reconstituted 
61213220 Tangerine juice, 100% 
61213800 Fruit juice blend, citrus, 100% juice 



     
 
   

   
     

 
 
   

 
 
   

 
   
 
  

 
 

 
 

 
 

 
 
  
  
   
    

  
 

   
       

  

61213900 Fruit juice blend, citrus, 100% juice, with calcium added 
64100100 Fruit juice, NFS 
64100110 Fruit juice blend, 100% juice 
64100200 Cranberry juice blend, 100% juice 
64100220 Cranberry juice blend, 100% juice, with calcium added 
64101010 Apple cider 
64104010 Apple juice, 100% 
64104030 Apple juice, 100%, with calcium added 
64104600 Blackberry juice, 100% 
64104610 Blueberry juice 
64105400 Cranberry juice, 100%, not a blend 
64116020 Grape juice, 100% 
64116060 Grape juice, 100%, with calcium added 
64120010 Papaya juice, 100% 
64121000 Passion fruit juice, 100% 
64124020 Pineapple juice, 100% 
64126000 Pomegranate juice, 100% 
64132010 Prune juice, 100% 
64132500 Strawberry juice, 100% 
64133100 Watermelon juice, 100% 
73105000 Beet juice 
73105010 Carrot juice, 100% 
74301100 Tomato juice, 100% 
74301150 Tomato juice, 100%, low sodium 
74302000 Tomato juice cocktail 
74303000 Tomato and vegetable juice, 100% 
74303100 Tomato and vegetable juice, 100%, low sodium 
75132000 Mixed vegetable juice 
75132100 Celery juice 
75200700 Aloe vera juice drink 
78101000 Vegetable and fruit juice, 100% juice, with high vitamin C 
95342000 Fruit juice, acai blend 
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Expert Panel Consensus Statement Concerning the Generally Recognized as Safe (GRAS) 
Determination of Hydroxytyrosol from Hangzhou Viablife Biotech Co, Ltd. 

January 30, 2023 

Hangzhou Viablife Biotech Co. Ltd. intends to market Hydroxytyrosol as an ingredient in ready-to-drink 
beverages, fats and oils, and juices. Hydroxytyrosol is a biosynthesized, purified, and fermented product 
manufactured using a non-pathogenic commensal strain of E. coli BL21 (DE3) expressing a Geobacillus 
thermoglucosidasius phenol hydroxylase gene. 

The use of this ingredient in the production of food products is historic. The specific food applications of 
Hydroxytyrosol identified in this dossier are further demonstrated in this submission as Generally 
Recognized as Safe through support from scientific procedures in evaluating the safety of the ingredient. 

At the request of Hangzhou Viablife Biotech Co.Ltd., a panel of independent scientists (the “Expert Panel”),  
qualified by their relevant national experience, education and training, was specially convened to conduct 
a critical and comprehensive evaluation of the available pertinent data and information, and to determine 
whether the intended uses of Hydroxytyrosol as an ingredient in ready-to-drink beverages, fats and oils, 
and juices is safe, suitable, and would be Generally Recognized as Safe (GRAS) based on a combination of 
historic use and scientific procedures. The Expert Panel consisted of following experts: Ms. Kerry Grann, 
DrPH (Integrated Nutrition Science, LLC.), Ms. Jacqueline Jacques ND, and Ms. Jeanne Moldenhauer, M.Sc. 
(Excellent Pharma Consulting Inc.). 

The Expert Panel, independently and collectively, evaluated the dossier inclusive of the following: 

Basis for GRAS Determination Narrative Summary 
Claim Regarding GRAS Status Determination of the Expert Panel 
Manufacturing Process Summary and Diagrams 
Stability Data Data and Presentation 
Dietary Exposure Summary of intended exposure 
Basis for Determination Discussion of studies 
Public and Private Studies Supporting studies included 

In addition, the Expert Panel evaluated all other information deemed necessary and/or sufficient in order 
to arrive at its independent, critical evaluation of these data and information. The Expert Panel has 
attained a unanimous conclusion that the intended uses described herein for Hangzhou Viablife Biotech 
Co.Ltd. Hydroxytyrosol, meeting appropriate food-grade specifications as described in the supporting 
dossier, as an ingredient for use in ready-to-drink beverages, fats and oils, and juices, is identified as 
Generally Recognized as Safe (GRAS) by Self-determination for use as a food ingredient across a range of 
food categories identified in the dossier. Such products that include Hangzhou Viablife Biotech Co.Ltd. 
Hydroxytyrosol in accordance with the described applications and levels specified in the dossier, 
manufactured according to current Good Manufacturing Practice (cGMP), are safe for human 
consumption. 
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The individual endorsement pages follow hereunder. 

ENDORSEMENT  BY JEANNE M OLDENHAUER, M.  SC.  
I, Jeanne Moldenhauer, hereby affirm that Hydroxytyrosol is Generally Recognized as Safe by Self-
determination based upon my review and participation in the appointed Expert Panel. 

Signature:_ Date:_____3/16/23____________ 

Jeanne Moldenhauer, M. Sc. 
Excellent Pharma Consulting 

REJIMUS, INC. ™ 2023 
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Expert Panel Consensus Statement Concerning the Generally Recognized as Safe (GRAS) 

Determination of Hydroxytyrosol from Hangzhou Viablife Biotech Co, Ltd. 

January 30, 2023 

Hangzhou Viablife Biotech Co. Ltd. intends to market Hydroxytyrosol as an ingredient in ready-to-drink 
beverages, fats and oils, and juices. Hydroxytyrosol is a biosynthesized, purified, and fermented product 
manufactured using a non-pathogenic commensal strain of E. coli BL21 (DE3) expressing a Geobacillus 
thermoglucosidasius phenol hydroxylase gene. 

The use of this ingredient in the production of food products is historic. The specific food applications of 
Hydroxytyrosol identified in this dossier are further demonstrated in this submission as Generally 
Recognized as Safe through support from scientific procedures in evaluating the safety of the ingredient. 

At the request of Hangzhou Viablife Biotech Co.Ltd ., a panel of independent scientists {the "Expert Panel"), 
qualified by their relevant national experience, education and training, was specially convened to conduct 
a critical and comprehensive evaluation of the available pertinent data and information, and to determine 
whether the intended uses of Hydroxytyrosol as an ingredient in ready-to-drink beverages, fats and oils, 
and juices is safe, suitable, and wou ld be Generally Recognized as Safe {GRAS) based on a combination of 
historic use and scientific procedures. The Expert Panel consisted of following experts: Ms. Kerry Grann, 
DrPH (Integrated Nutrition Science, LLC.), Ms. Jacqueline Jacques ND, and Ms. Jeanne Moldenhauer, M.Sc. 
(Excellent Pharma Consulting Inc.) . 

The Expert Panel, independently and collectively, evaluated the dossier inclusive of the following: 

Basis for GRAS Determination Narrative Summary 

Claim Regarding GRAS Status Determination of the Expert Panel 
Manufacturing Process Summary and Diagrams 

Stability Data Data and Presentation 

Dietary Exposure Summary of intended exposure 
Basis for Determination Discussion of studies 
Public and Private Studies Supporting studies included 

In addition, the Expert Panel evaluated all other information deemed necessary and/or sufficient in order 
to arrive at its independent, critical evaluation of these data and information. The Expert Panel has 
attained a unanimous conclusion that the intended uses described herein for Hangzhou Viablife Biotech 
Co.Ltd. Hydroxytyrosol, meeting appropriate food-grade specifications as described in the supporting 
dossier, as an ingredient for use in ready-to-drink beverages, fats and oils, and juices, is identified as 
Generally Recognized as Safe (GRAS) by Self-determination for use as a food ingredient across a range of 
food categories identified in the dossier. Such products that include Hangzhou Viablife Biotech Co.Ltd . 
Hydroxytyrosol in accordance with the described applications and levels specified in the dossier, 
manufactured according to current Good Manufacturing Practice (cGMP), are safe for human 
consumption. 
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REJIMUS, INC.™ 2023 

1 



• • • 

Expert Panel Consensus Statement Concerning the Generally Recognized as Safe {GRAS) 

Determination of Hydroxytyrosol from Hangzhou Viablife Biotech Co, Ltd. 

The individual endorsement pages follow hereunder. 

ENDORSEMENT BY KERRY GRANN 

I, Kerry Grann, hereby affirm that Hydroxytyrosol is Generally Recognized as Safe by Self-determination 
based upon my review and participation in the appointed Expert Panel. 

Signature:_ 
Kerry Grann, DrPH 
Integrated Nutrition Science, LLC 

~ EJIMUS 
REJIMUS, INC. TM 2023 
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3 Most recent presubmission meeting (if any) with 
FDA on the subject substance (yyyy/mm/dd): 

4 For Amendments or Supplements: Is your 
amendment or supplement submitted in 
response to a communication from FDA? 

Form Approved: OMB No. 0910-0342; Expiration Date: 07/31/2022
(See last page for OMB Statement) 

FDA USE ONLY 
GRN NUMBER

 001138 
DATE OF RECEIPT

 March 29, 2023 
 DEPARTMENT OF HEALTH AND HUMAN SERVICES 

Food and Drug Administration 

GENERALLY RECOGNIZED AS SAFE 
(GRAS) NOTICE (Subpart E of Part 170)

ESTIMATED DAILY INTAKE INTENDED USE FOR INTERNET 

NAME FOR INTERNET 

KEYWORDS

Transmit completed form and attachments electronically via the Electronic Submission Gateway (see Instructions); OR Transmit 
completed form and attachments in paper format or on physical media to: Office of Food Additive Safety (HFS-200), Center for 
Food Safety and Applied Nutrition, Food and Drug Administration,5001 Campus Drive, College Park, MD 20740-3835. 

SECTION A – INTRODUCTORY INFORMATION ABOUT THE SUBMISSION 

1. Type of Submission (Check one) 

New Supplement to GRN No.Amendment to GRN No. 

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

2022-11-07 

(Check one) 
Yes If yes, enter the date of 
No communication (yyyy/mm/dd): 

SECTION B – INFORMATION ABOUT THE NOTIFIER 

1a. Notifier 

Name of Contact Person 

Wayne Zhang 

Position or Title 

Director of Product Development 

Organization (if applicable) 
Hangzhou Viablife Biotech Co, Ltd. 

Mailing Address (number and street) 

3rd Floor, Building 5 University Park of Liangzhu 

City 
Hangzhou 

State or Province 
Zhejiang 

Zip Code/Postal Code 
311111 

Country 
China 

Telephone Number 
+86 5718876 6806 

Fax Number E-Mail Address 
zhangwei@viablife.com 

Name of Contact Person 

Jim Lassiter 

Position or Title 

COO 

Organization (if applicable) 
REJIMUS, INC. 

Mailing Address (number and street) 

600 W Santa Ana Blvd Suite 1100 

City 
Santa Ana 

State or Province 
California 

Zip Code/Postal Code 
92701 

Country 
United States of America 

Telephone Number 
9492290072 

Fax Number E-Mail Address 
jim@rejimus.com 

1b. Agent 
or Attorney 

(if applicable) 
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 SECTION C – GENERAL ADMINISTRATIVE INFORMATION 

1. Name of notified substance, using an appropriately descriptive term 
Hydroxytyrosol 

2. Submission Format: (Check appropriate box(es)) 
Electronic Submission Gateway 

Electronic files on physical media
Paper 

If applicable give number and type of physical media 
DVD+R (1 of 1) 

3. For paper submissions only: 

Number of volumes 1 

Total number of pages 35 

4. Does this submission incorporate any information in CFSAN’s files?  (Check one) 
Yes (Proceed to Item 5) No (Proceed to Item 6) 

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

 a) GRAS Notice No. GRN
 b) GRAS Affirmation Petition No. GRP
 c) Food Additive Petition No. FAP
 d) Food Master File No. FMF
 e) Other or Additional (describe or enter information as above) 

6. Statutory basis for conclusions of GRAS status (Check one)
 Scientific procedures (21 CFR 170.30(a) and (b)) Experience based on common use in food (21 CFR 170.30(a) and (c)) 

7. Does the submission (including information that you are incorporating) contain information that you view as trade secret 
or as confidential commercial or financial information? (see 21 CFR 170.225(c)(8)) 

Yes (Proceed to Item 8 
No (Proceed to Section D) 

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

 Yes, information is designated at the place where it occurs in the submission
 No 

9. Have you attached a redacted copy of some or all of the submission? (Check one)
 Yes, a redacted copy of the complete submission
 Yes, a redacted copy of part(s) of the submission
 No 

SECTION D – INTENDED USE

1. Describe the intended conditions of use of the notified substance, including the foods in which the substance will be used, the levels of use  
 in such foods, and the purposes for which the substance will be used, including, when appropriate, a description of a subpopulation expected
 to consume the notified substance. 

Hydroxytyrosol is intended for use as an ingredient in ready-to-drink (RTD) beverages, fats and oils, and juices at levels of 5 - 10 mg 
per serving. 

2. Does the intended use of the notified substance include any use in product(s) subject to regulation by the Food Safety and Inspection 
Service (FSIS) of the U.S. Department of Agriculture? 
(Check one) 

Yes No 

3. If your submission contains trade secrets, do you authorize FDA to provide this information to the Food Safety and Inspection Service of the 
U.S. Department of Agriculture?

(Check one) 

Yes No , you ask us to exclude trade secrets from the information FDA will send to FSIS. 
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SECTION E – PARTS 2 -7 OF YOUR GRAS NOTICE 
(check list to help ensure your submission is complete – PART 1 is addressed in other sections of this form) 

PART 2 of a GRAS notice: Identity, method of manufacture, specifications, and physical or technical effect (170.230). 

PART 3 of a GRAS notice: Dietary exposure (170.235). 

PART 4 of a GRAS notice: Self-limiting levels of use (170.240). 

PART 5 of a GRAS notice: Experience based on common use in foods before 1958 (170.245). 

PART 6 of a GRAS notice: Narrative (170.250). 

PART 7 of a GRAS notice: List of supporting data and information in your GRAS notice (170.255) 

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

Yes No 
Did you include this other information in the list of attachments? 

Yes No 

SECTION F – SIGNATURE AND CERTIFICATION STATEMENTS 

1. The undersigned is informing FDA that Hangzhou Viablife Biotech Co, Ltd. 

(name of notifier) 

has concluded that the intended use(s) of Hydroxytyrosol 
(name of notified substance) 

described on this form, as discussed in the attached notice, is (are) not subject to the premarket approval requirements of the Federal Food, 

Drug, and Cosmetic Act based on your conclusion that the substance is generally recognized as safe recognized as safe under the conditions 

of its intended use in accordance with § 170.30. 

2. Hangzhou Viablife Biotech Co, Ltd.
(name of notifier)

 agrees to make the data and information that are the basis for the 
 conclusion of GRAS status available to FDA if FDA asks to see them; 

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

University Science Park of Liangzhu 
h h h (address of notifier or other location) 

The notifying party certifies that this GRAS notice is a complete, representative, and balanced submission that includes unfavorable, 
as well as favorable information, pertinent to the evaluation of the safety and GRAS status of the use of the substance.The notifying 
party certifies that the information provided herein is accurate and complete to the best or his/her knowledge. Any knowing and willful 
misinterpretation is subject to criminal penalty pursuant to 18 U.S.C. 1001. 

3. Signature of Responsible Official, 
Agent, or Attorney  

Date (mm/dd/yyyy)

03/23/2023

Printed Name and Title 

Jim LassiterDigitally signed by Jim Lassiter 
Date: 2023.03.23 16:53:03 -07'00' Jim Lassiter 
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SECTION G – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Form3667.pdf Administrative 

Aunon-Calles_2013.pdf GRAS Notice 

Amiot_1986.pdf GRAS Notice 

Aunon-CallesGiordano_2013.pdf GRAS Notice 

Blekas_2002.pdf GRAS Notice 

Chart_2000.pdf GRAS Notice 

Christian_2004.pdf GRAS Notice 

Colica_2017.pdf GRAS Notice 

DAngelo_2001.pdf GRAS Notice 

OMB Statement: Public reporting burden for this collection of information is estimated to average 170 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief 
Information Officer, PRAStaff@fda.hhs.gov. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB  
control number. 
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SECTION G – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Dolan_2014.pdf GRAS Notice 

EFSA_2017.pdf GRAS Notice 

Hangzhou_Bacterial_Micronucleus_Chromosome_Test_2021. 
pdf GRAS Notice 

Hangzhou_Viablife_90_days_oral_toxicity_test_2022.pdf GRAS Notice 

Hangzhou_Viablife_acute_oral_toxicity_test_2021.pdf GRAS Notice 

Hangzhou_Viablife_Teratogenicity_test_2022.pdf GRAS Notice 

Heilman_2015.pdf GRAS Notice 

Jeong_2009.pdf GRAS Notice 

Kirkland_2015.pdf GRAS Notice 

OMB Statement: Public reporting burden for this collection of information is estimated to average 170 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief 
Information Officer, PRAStaff@fda.hhs.gov. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB  
control number. 
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SECTION G – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Lockyer_2015.pdf GRAS Notice 

Lopez-Huertas_2017.pdf GRAS Notice 

Marrugat_2004.pdf GRAS Notice 

Marsilio_2001.pdf GRAS Notice 

Martinez_2018.pdf GRAS Notice 

Neveu_2010.pdf GRAS Notice 

Owen_2003.pdf GRAS Notice 

Robles-Almanzan_2018.pdf GRAS Notice 

Romero_2004.pdf GRAS Notice 

OMB Statement: Public reporting burden for this collection of information is estimated to average 170 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief 
Information Officer, PRAStaff@fda.hhs.gov. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB  
control number. 
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SECTION G – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Studier_2009.pdf GRAS Notice 

Valls_2015.pdf GRAS Notice 

Zoidou_2010.pdf GRAS Notice 

COSM_3667_14385_HangzhouViablifeBiot.pdf Administrative 

GRASNotice_II1402.2_VBC.1.3_GRAS_Notification_of_Hydroxyt 
yrosol.pdf Administrative 

Appendix_1-4.pdf Administrative 

Appendix_6-7.pdf Administrative 

Appendix_5a.pdf Administrative 

Appendix_5b.pdf Administrative 

OMB Statement: Public reporting burden for this collection of information is estimated to average 170 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief 
Information Officer, PRAStaff@fda.hhs.gov. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB  
control number. 
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SECTION G – LIST OF ATTACHMENTS 

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information. 
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

Attachment 
Number Attachment Name Folder Location (select from menu) 

(Page Number(s) for paper Copy Only) 

Appendix_5c.pdf Administrative 

OMB Statement: Public reporting burden for this collection of information is estimated to average 170 hours per response, including 
the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and 
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information, 
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief 
Information Officer, PRAStaff@fda.hhs.gov. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB  
control number. 
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