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FOREWORD  

OraPharm, Inc. (“OraPharm”) based our Generally Recognized as Safe (GRAS) assessment of the 
Weissella cibaria (W. cibaria) strain CMU, primarily on the composite safety information, i.e., scientific 
procedures with corroboration from history of use. The safety/toxicity of W. cibaria, history of use of 
W. cibaria, and compositional details, specifications, and method of preparation of the subject 
ingredient were reviewed. In addition, a search of the scientific and regulatory literature was 
conducted through October 11, 2021, with particular attention paid to adverse reports, as well as 
those that supported conclusions of safety. Those references that were deemed pertinent to this 
review are listed in Part 7. The composite safety/toxicity studies, in concert with dietary exposure 
information, ultimately provide the specific scientific foundation for the GRAS conclusion. 

At OraPharm’s request, GRAS Associates, LLC (“GA”) convened an Expert Panel to complete an 
independent safety evaluation of OraPharm’s W. cibaria CMU product. The purpose of the evaluation 
is to ascertain whether OraPharm’s W. cibaria strain CMU is generally recognized as safe, i.e., 
GRAS, under the intended conditions of use. In addition, OraPharm has asked GA to act as Agent for 
the submission of this GRAS notification to FDA. 

PART 1.  SIGNED STATEMENTS AND CERTIFICATION  

A.  Claim of Exemption from the Requirement for Premarket Approval Pursuant to 21 CFR  
170.30 

OraPharm has concluded that our Weissella cibaria strain CMU, referred to as “W. cibaria CMU”, 
“strain CMU” or “CMU”, and which meets the specifications described below, is GRAS in accordance 
with Section 201(s) of the Federal Food, Drug, and Cosmetic Act (FD&C Act). This conclusion was 
made in concert with an appropriately convened panel of experts who are qualified by scientific 
training and experience. The GRAS conclusion is based on scientific procedures as described in the 
following sections. The evaluation accurately reflects the intended conditions of food use for the 
designated W. cibaria CMU preparation. 
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This signed statement and certification has been prepared in accordance with the requirements of 21 
CFR 170.225. 

(a) This certification is signed by a responsible official of GRAS Associates, LLC acting as agent for 
OraPharm. 

(b) This GRAS dossier did not rely on any confidential information. 

(c) (1) This Independent GRAS Assessment was conducted in accordance with Subpart E of 21 CFR 
Part 170. 

(c) (2) Names and addresses of organizations: 

Sponsoring Party: 
OraPharm, Inc. 
905 ho, Bluestone Tower, 9-16, Yeonmujang 5-gil, 
Seongdong-gu, Seoul, Republic of Korea 

Agent: 
GRAS Associates, LLC 
11810 Grand Park Avenue 
Suite 500 
North Bethesda, MD 20852 

(c) (3) The name of the ingredient is Weissella cibaria CMU. 

(c) (4) Weissella cibaria CMU will be used as an ingredient in frozen dairy desserts and 
mixes, yogurt and hard candy, including mints and chewing gum. 

(c) (5) The statutory basis for our conclusion of GRAS status is through scientific procedures in 
accordance with § 170.30(a) and (b). 

(c) (6) It is our view that the ingredient is not subject to the premarket approval requirements of the 
Federal Food, Drug, and Cosmetic Act based on our conclusion that the notified substance is GRAS 
under the conditions of its intended use. 

(c) (7) If FDA were to ask to see the data and information that are the basis for our conclusion of 
GRAS status, either during or after FDA evaluation of this notice, we agree to: 

(i) make the data and information available to FDA; and 

(ii) agree to both of the following procedures for making the data and information available to FDA: 
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(A) Upon FDA's request, we will allow FDA to review and copy the data and information during 
customary business hours at our address specified where these data and information will be 
available; and 

(B) Upon request by FDA, we will provide FDA with a complete copy of the data and information 
either in an electronic format that is accessible for their evaluation or on paper. 

(c) (8) None of the data and information in Parts 2 through 7 of this GRAS notice are exempt from 
disclosure under the Freedom of Information Act, 5 U.S.C. 552 (e.g. , as trade secret or as 
commercial or financial information that is privileged or confidential). 

(c) (9) We certify that, to the best of our knowledge, this GRAS Assessment is a complete, 
representative, and balanced review 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 substance. 

(c) (10) OraPharm does not intend to add Weisse/la cibaria CMU to any meat and/or poultry products 
that come under FSIS/USDAjurisdiction. Therefore, 21 CFR 170.270 does not apply. 

(c) (11) Signature 

Agent for OraPharm 

Will iam J. Rowe Date: March 11 , 2022 
President 

GRAS Associates, LLC 
11810 Grand Park Ave 
Suite 500 
North Bethesda, MD 20852 
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PART 2.  IDENTITY,  METHOD OF  MANUFACTURE,  SPECIFICATIONS, AND PHYSICAL OR 
TECHNICAL  EFFECT  

A.  Notified Substance  Weissella cibaria  CMU  Identification  

Weissella cibaria strain CMU. 

“W. cibaria CMU”, “strain CMU” or “CMU” are terms used throughout this document when referring to 
the notified substance. The notified substance is also referred to as oraCMU in the literature and 
other publications as this strain has been commercially available in Korea as oraCMU® since 2017. 

The Weissella genus includes a number of heterofermentative Leuconostoc-like lactic acid bacteria 
(LAB) that are generally isolated from fermented foods (Ennahar and Cai, 2004; Abriouel et al., 
2015). Introduced in 1993, the genus Weissella includes some species previously belonging to the 
Leuconostoc mesenteroides species group (Bourdichon et al., 2012; Collins et al., 1993). W. cibaria 
strains are commonly found in fermented foods like cassava, meat/fish, kimchi, tarhana, and 
sourdough (Bourdichon et al., 2012; Lim et al., 2018). 

W. cibaria is described by Kang et al. (2017) as a “short, rod-shaped, Gram-positive, non-spore-
forming, nonmotile, heterofermentative, and catalase-negative lactic acid bacterium”. The phenotype 
is characteristic of the genus Weissella (Collins et al., 1993; Vos et al., 2009). 

The complete genome for W. cibaria CMU has been sequenced and deposited in GenBank under 
accession number CP013936 (NCBI GenBank, 2021; Kang et al., 2017). Strain CMU was deposited 
in the Korean Collection for Type Cultures on June 04, 2004, with the accession number KCTC 
10650BP. W. cibaria strain CMU is not genetically modified. 

As reported by Kang et al. (2019) strain CMU was isolated from “saliva samples from 460 
kindergarten children aged 4 to 7 residing in Gwangju, South Korea”. It should be noted that the strain 
isolation source was originally published as being from infant saliva (Kang et al., 2017) which is also 
the source information currently identified in the NCBI database for strain CMU; however, OraPharm 
has confirmed that the source reported in the Kang et al. (2019) publication is the correct information. 

The taxonomy for W. cibaria CMU is presented in Table 1. 
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Table 1. Taxonomy of W. cibaria CMU 

Super Kingdom Bacteria 

T errabacteria group 

Firmicutes 

Bacill i 

Lactobacillales 

Lactobacil/aceae I Leuconostocaceae 

Weisse/la 

cibaria 

CMU 

Clade 

Phylum 

Class 

Order 

Family 

Genus 

Species 

Strain 
NCBI Genome (2021); NCBI Taxonomy (2021); UniProt Taxonomy (2021) 

Cell morphology of strain CMU is documented by Lim et al. (2018) and is shown in Figure 1. 
Consistent with morphology for the Weisse/la species, strain CMU is described as short rods that 
grow in pairs with the dimensions of 0.5-0.7 µm wide and 1.3-2.5 µm long. 

Figure 1. Cell Morphology of W. cibaria CMU8 

Figure 1. Scaru,ing electron microscopic (SEM) images of oraCMU at various magnifications: S000x 
(a), 10,000x (b), 15,000x (c), 25,000x (d), 35,000x (e), and 45,000x (f). 

a Lim et al. (2018) 
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W. cibaria strain CMU is a strain that has been commercially available in Korea since 2017. Strain 
CMU is also known under the trade name oraCMU® and OraPharm owns the exclusive license for 
the U.S. patent1 for "lactic acid bacteria inhibiting halitosis". 

Strain CMU has been identified as W. cibaria based on whole genome sequence (WGS) analysis, 
16S ribosomal ribonucle ic acid (rRNA) alignment and phylogenetic homology, average nucleotide 
identity (ANI), and phenotypic evaluations. The National Center for Biotechnology Information (NCBI) 
database also includes identity information for strain CMU which is included in the review below. 
Taken together, the CMU isolate is well established as W. cibaria. 

a. Genomic Characterization 

Strain CMU has a whole genome sequence (WGS) and is avai lable in the NCBI database (NCBI 
Gen Bank, 2021 ). The methods of DNA isolation and sequencing are provided in Kang et al. (2017). 
The CMU isolate was designated as W. cibaria. The genomic information and comparisons of the 
Genome Assembly and Annotation reports from the NCBI database are summarized in Table 2. 

Analysis of the CMU genome identified one plasmid (Kang et al. , 2017; NCBI Genome Assembly and 
Annotation, 2021 ). Strain CMU has not been genetically modified. 

NCBI data notes that strain CMU has symmetrical identity of 89.7517% and gapped identity of 
98.4144% with the closest species reference genome (BC14) (NCBI Genome Neighbor Report CMU, 
2021 ). NCBI data also notes that strain CMU has symmetrical identity of >99% with three W. cibaria 
genomes (strains CMS1, CMS2, CMS3), with the closest genome being strain CMS3 with a 
symmetrical identity of 99.5524% and gapped identity of 99.99% (NCBI Genome Assembly and 
Annotation, 2021 ). The calculated alignments of strain CMU to strain BC14 and strain CMS3 are 
available from the NCBI database and are shown in Appendix 1 (NCBI Genome Neighbor Report 
CMU, 2021 ). The W. cibaria genome tree and cladogram are also available from the NCBI database 
and support the identification of strain CMU as shown in Appendix 1 (NCBI Genome Tree Report 
CMU, 2021). 

Table 2. Genome Comparison of W. cibaria strains 

Assembly 
Level 

Contigs Total Length 
(Mb) GC% Protein 

Count 
rRNA tRNA Other 

RNA 
Gene Pseudogene 

W. cibaria median values 
(n=51 aenome assemblies) a 

NIA NIA 2.45564 44.9 2200 NIA NIA NIA NIA NIA 

W. cibaria BC14 b Contig 3 2.51323 44.9 2242 28 88 3 2386 25 

W. cibaria 12495 c Contig 25 2.32395 45.1 2088 11 77 3 2195 16 

W. cibaria CH2 d Complete 7 2.57773 44.746 2294 25 88 3 2515 105 

W. cibaria CMS3 e Complete 2 2.36349 45.239 2080 28 88 3 2221 22 

1 See https://patents.qoogle.corn/patenUUS725016282/en. Accessed May 28, 2021 . 
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Assembly 
Level 

Contigs Total Length 
(Mb) GC% Protein 

Count 
rRNA tRNA Other 

RNA 
Gene Pseudogene 

CMS3 Chromosome NIA NIA 2.34 45.3 2058 28 88 3 2198 21 

CMS3 Plasmid NIA NIA 0.02 38.3 22 -- -- - 23 1 

W. cibaria CMU , Complete 2 2.38147 45.245 2084 33 90 3 2236 26 

CMU Chromosome NIA NIA 2.36 45.3 2063 33 90 3 2214 25 

CMU Plasmid NIA NIA 0.02 38.4 21 -- -- - 22 1 
• Ava1lable at: htlps://www.ncb1.nlm.rnh.gov/genome/3287. Accessed Aug 26, 2021 . 
b W. cibaria BC14. NCBI species reference. Available at: hllps://www.ncbi.nlm.nih.gov/genome/3287?genome assembly id=648503. Accessed Aug 26, 2021. 
c W. cibaria 12495. Species reference. Available at: htlps://www.ncbi.nlm.nih.gov/genome/3287?genome assembly id=524481 . Accessed Aug 26, 2021. 
d W. cibaria CH2. Species reference. Values in this row include both the chromosome and plasmids (strain CH2 is listed as having 6 plasmids - these are not included 
individually in this table). Available at: https://www.ncbi.nlm.nih.gov/genome/3287?genome assembly id=278405.Accessed Aug 26, 2021. 
• W. cibaria CMS3. NCBI closest genome to strain CMU. Values in this row include both the chromosome and plasmid. Available at: 
hllps://www.ncbi.nlm.nih.gov/genome/3287?genome assembly id=301995. Accessed Aug 26, 2021. 
1 W. cibaria CMU. Values in this row include both the chromosome and plasmid. Available at: https://www.ncbi.nlm.nih.gov/genome/3287?genome assembly id=418159. 
Accessed Aug 26, 2021. 

GC- guanin~ytosine; Mb - megabases; N/A- not available; n - number; RNA- ribonucleic acid; rRNA- ribosomal ribonucleic acid; tRNA- transfer ribonucleic acid 

b. 16S rRNA Alignment 

Macrogen (Seoul, South Korea) performed 16S rRNA analyses on several lots of stra in CMU. 16S 
sequence similarity of >98.7% to the type strain is generally considered the appropriate cutoff for the 
species boundary (Chun et al. , 2018). The results from the 16S rRNA alignment and phylogenetic 
analysis are consistent with species similarity and support designation of strain CMU as W. cibaria. 
The 16S rRNA alignment data is summarized for six samples in Table 3. A representative image for 
one CMU sample is presented in Figure 2 which shows phylogenetic homology with W. cibaria. The 
16S reports and the phylogenetic homology images for each lot in Table 3 are presented in Appendix 
2. The 16S reports and the phylogenetic homology support the identity of strain CMU as W. cibaria. 
The 16S reports did also show that strain CMU shared a 99% identity with W. confusa strain JCM 
1093. The strong similarity between W. cibaria and W. confusa is consistent with what is known in the 
literature (Fusco et al. , 2015; Vos et al., 2009). Based on the AN I analyses (Part 2.A.3.c) and the 
phenotypic analyses (Part 2.A.3.d), however, OraPharm clearly distinguished strain CMU from W. 
confusa and confirmed the identity as W. cibaria. 

Table 3. 16S rRNA Alignment Data of Strain CMU to W. cibaria by Lot Number 

Subject Score Identities 

Sample a Accession Description Length Start End Coverage Bit 
E-

Value 
Match/ 
Total 

Pct 
(%) 

W_cibaria_CMU_contig 
1 

LC096236.1 
Weisse/la 

cibaria 
1516 7 1509 99 2758 0.0 1501/1505 99 

Lot_Cl11 -
011 5N contia 1 LC096236.1 

Weisse/la 
cibaria 

1516 10 1516 99 2772 0.0 1505/1507 99 

Lot_Cl11 -
0116N contia 1 

LC096236.1 
Weisse/la 

cibaria 
1516 6 1516 99 2787 0.0 1510/1511 99 
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Subject Score Identities 

Sample a Accession Description Length Start End Coverage Bit E-
Value 

Match/ 
Total 

Pct 
(%) 

Lot_Cl11 -
0117N contia 1 

LC096236.1 
Weisse/la 

cibaria 
1516 6 1516 99 2787 0.0 1510/1511 99 

Lot Cl11-
0362N contig 1 LC096236.1 

Weisse/la 
cibaria 

1516 4 1513 99 2780 0.0 1509/1511 99 

Lot Cl11-
O366N contig 1 LC096236.1 

Weisse/la 
cibaria 

1516 6 1514 99 2776 0.0 1507/1509 99 

a Reference strain is W cibaria strain JCM 12495 

Figure 2. Representative Image Showing Phylogenetic Homology of Strain CMU to W. cibaria 
Reference Strains JCM 12495 (LC096236) and 11-1-5 (NR_036924) 

------ Weissella confusa(gi:LCO6'3164) 
--------1--------1 ------ Weissella confusa(gi:NR._O4O616) 

·- ----····-··· Welssella confusa(gi:NR_l13258) 

-------------- Weissella tibar ia(gi. NR 036924) 

--·- ---·1 ------ Weissella cibaria(gi:LC~96236) 
-H-----1 

-----· W_croana _CMU _ conb g_1 

-··------· -· --------------· --- Weisselta soli{gi:NR_025642) 

-- ---·--·- ------- · --· -------- -··-- --·- Weissella paramesenteroidesfgi:LC096224) 

-- ---- -- -- -------- -------- -· -- ------- - ------- - Weissella hellenica(gi: LC096226) 

------ -----------· ----- --· ---------· --------- - -------- Weiss.:>lla hellenica(gi; NR_113775) 

--- -- ------------------· ---------- ----···· -• -------- - ----·-·· Weissella hellenlca(gt: NR_118771) 

c. Average Nucleotide Identity (ANI) 

ANI analysis is an appropriate method for species identification and an ANI value of ~95.0% can be 
considered a boundary for species delineation in bacteria (Goris et al. , 2007; Richter and Rossello
Mora, 2009). Chun et al. (2018) recommend using a combination of 16S similarity (with the cutoff of 
98.7% similar or higher) along with methods like AN I for taxonomy identification . 

OraPharm analyzed strain CMU with several established algorithms: 

• OrthoANI with USEARCH 2 (Yoon et al., 2017; Lee et al. , 2016) 
o Online calculator that uses the OrthoANlu algorithm, with USEARCH instead of BLAST 

2 See: https://www.ezbiocloud.net/tools/ani (Accessed Nov. 24, 2021) 

GRAS ASSOCIATES, LLC Page 11 of 151 



GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

• JSpeciesWS (Richter et al., 2016) 
o Online database for in silico calculation of the extent of identity between two genomes 

based on BLAST+ (AN lb) and MUMmer (AN Im) and through the Tetra correlation 
search (TCS) and Tetra-nucleotide signature correlation index 

• The Tetra Correlation Search function (TCS) allows to rapidly compare selected 
genomes against a continuously updated online reference database with 
currently about 32,000 published whole and draft genome sequences. 

• Tetra-nucleotide signature correlation index (Tetra) is an alignment-free 
parameter correlating with the ANI and provides a list of the most similar 
genomes based on their resulting Tetra-nucleotide signature correlation index. 

• ANI Calculator4 (Goris et al., 2007) 
o Estimates the ANI with best hits (one-way ANI) and reciprocal best hits (two-way ANI) 

between the two genomic datasets and calculated as described by Goris et al. (2007). 
Results above 95% are typical for genomes in the same species. 

The ANI analyses assessed strain CMU similarity with six W. cibaria strains (strains BC14, CH2, JCM 
12495, CMS1 , CMS2, CMS3) along with six strains belonging to other Weisse/la species (W. confusa 
VTT E-133279, W. hellenica CCUG 33494, W. kandleri DSM 20593, W. paramesenteroides 
FDAARGOS 414, W. so/i KACC 11848, and W. thai/andensis JCM 10695). 

As shown below and in Appendix 3, the pairwise genome comparisons consistently find strain CMU 
above the specified thresholds for species identification as W. cibaria. Results from these methods of 
analysis demonstrated that strain CMU consistently met the recognized thresholds to confi rm 
identification as W. cibaria. Taken together, these results support the 16S ID reports, confirm strain 
CMU identity as W. cibaria, and distinguish strain CMU from other Weisse/la species. 

OrthoANlu 

As shown in Appendix 3 and Table 4, the OrthoANlu results show that strain CMU is consistently 
above the 95% threshold compared to the other W. cibaria strains but not the other Weisse/la 
species, supporting identification of strain CMU as W. cibaria . 

3 

Table 4. OrthoANlu Results by Genome 

Genome 
Sequence A 

Genome 
Sequence B 

OrthoANlu 
Value(%) 

Genome A 
Length (bp) 

Genome B 
Length (bp) 

Average Aligned 
Length (bp) 

Genome A 
Coverage (%) 

Genome B 
Coverage(%) 

W cibaria 

CMU.fasta 
W cibaria 

CMS1.fasta 
99.90 2,362,320 2,341 ,920 1,266,485 53.61 54.08 

W cibaria 
CMU.fasta 

W cibaria 
CMS2.fasta 

99.93 2,362,320 2,341 ,920 1,531,922 64.85 65.41 

3 See: http //jspecies ribohostcom/jspeciesws/ (Accessed Nov. 24, 2021) 
4 See: http //enve-omics.ce.qatech.edu/ani/ (Accessed Nov. 24, 2021) 
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Genome 
Sequence A 

Genome 
Sequence B 

OrthoANlu 
Value(%) 

Genome A 
Length (bp) 

Genome B 
Length (bp) 

Average Aligned 
Length (bp) 

Genome A 
Coverage (%) 

Genome B 
Coverage (%) 

W. cibaria 
CMU.fasta 

W. cibaria 
CMS3.fasta 

99.92 2,362,320 2,341 ,920 1,679,193 71.08 71.70 

W. cibaria 

CMU.fasta 
W. cibaria JCM 

12495.fasta 
99.94 2,362,320 405,960 270,773 11.46 66.70 

W. cibaria 
CMU.fasta 

W. cibaria 
BC14.fasta 

98.45 2,362,320 2,472,480 1,644,774 69.63 66.52 

W. cibaria 

CMU.fasta 
W. cibaria 
CH2.fasta 

96.90 2,362,320 2,466, 360 1,526,677 64.63 61.90 

W. cibaria 
CMU.fasta 

W. confusa VTT 
E-133279.fasta 

79.01 2,362,320 2,211,360 957,212 40.52 43.29 

W. cibaria 

CMU.fasta 

W. hellenica 

CCUG 
33494.fasta 

7405 2,362,320 379,440 127,025 5.38 33.48 

W. cibaria 
CMU.fasta 

W. kandleri DSM 
20593.fasta 

68.1 6 2,362,320 326,400 66,726 2.82 20.44 

W. cibaria 
CMU.fasta 

W. so/iKACC 
11848.fasta 

71.75 2,362,320 1,683,000 480,099 20.32 28.53 

W. cibaria 
CMU.fasta 

W. thailandensis 
JCM 10695.fasta 

69.79 2,362,320 197.880 30,349 1.28 15.34 

bp = base pairs 
Green text indicates results are above the cutoff (>95%) 
Red text indicates results are below the cutoff (<95%) 

JSpeciesWS 

Strain CMU AN lb resu lts for aligned nucleotides indicated a similarity with the six W. cibaria strains 
above the 95% threshold, whereas the similarity with all other Weisse/la species, including W. 
confusa , was only 67.32- 78.23% (see Appendix 3). The AN lb summary results by genome are 
shown in Table 5. Similarly, the AN Im results for strain CMU showed the ANlm values were above 
the cutoff of 95% for the six W. cibaria strains evaluated but were below the 95% cutoff for all other 
Weisse/la species, including W. confusa (see Appendix 3). The ANlm summary results by genome 
are shown in Table 6. The Tetra Correlation Search (TCS) function resu lts were consistent with 
identification as W. cibaria (see Appendix 3). The Tetra-nucleotide signature correlation index (Tetra) 
results indicate that similarity of strain CMU with the five of the six W. cibaria strains evaluated was 
above (>0.999) or in range (>0.989) of the threshold cutoff, whereas all other Weisse/la species were 
below the threshold cutoff (see Appendix 3). The tetra-nucleotide signature correlation index 
summary results by genome are shown in Table 7. 
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Table 5. ANlb Summary Results by Genome 

Genome Sequence A Genome Sequence B ANlb (%) Aligned(%) Aligned (bp) Total (bp) 

W cibaria CMU.fasta W cibaria CMS1 .fasta 99.99 99.91 2,360,306 2,362,501 

W cibaria CMU.fasta W cibaria CMS2.fasta 99.99 99.94 2,360,990 2,362,501 

W cibaria CMU.fasta W cibaria CMS3.fasta 99.99 99.95 2,361,358 2,362,501 

W cibaria CMU.fasta W cibaria JCM 12495.fasta 98.01· 17.84 421,460 2,362,501 

W cibaria CMU.fasta W cibaria BC14.fasta 98.29 93.94 2,219,251 2,362,501 

W cibaria CMU.fasta W cibaria CH2.fasta 96.72 91.75 2,167,678 2,362,501 

W cibaria CMU.fasta W confusa VTT E-
133279.fasta 

78.23 63.61 1,502,901 2,362,501 

W cibaria CMU.fasta W hellenica CCUG 
33494.fasta 

71.75· 8.50 200,719 2,362,501 

W cibaria CMU.fasta W kandleri DSM 20593.fasta 57_32· 4.42 104,393 2,362,501 

W cibaria CMU.fasta W so/i KACC 11848.fasta 71.28 35.65 842,158 2,362,501 

W cibaria CMU.fasta W thailandensis JCM 
10695.fasta 

68.45. 2.24 52,935 2,362,501 

W cibaria CMU.fasta W paramesenteroides 
FDMRGOS 414.fasta 

72.22 43.07 1,017,454 2,362,501 

Green text indicates results are above the cutoff (>95%) 
Red text indicates results are below the cutoff (<95%) 
•Denotes suspicious alignment 

Table 6. ANlm Summary Results by Genome 

Genome Sequence A Genome Sequence B ANlb (%) Aligned(%) Aligned (bp) Total (bp) 

W cibaria CMU.fasta W cibaria CMS1 .fasta 99.98 100.00 2,362,501 2,362,501 

W cibaria CMU.fasta W cibaria CMS2.fasta 99.99 100.00 2,362,501 2,362,501 

W cibaria CMU.fasta W cibaria CMS3.fasta 99.99 100.00 2,362,500 2,362,501 

W cibaria CMU.fasta W cibaria JCM 12495.fasta 99 _99• 17.54 414,378 2,362,501 

W cibaria CMU.fasta W cibaria BC14.fasta 98.48 94.79 2,239,482 2,362,501 

W cibaria CMU.fasta W cibaria CH2.fasta 96.93 93.14 2,200,403 2,362,501 

W cibaria CMU.fasta W confusa VTT E-
133279.fasta 

87.36 28.14 664,875 2,362,501 

W cibaria CMU.fasta W hellenica CCUG 
33494.fasta 

87.39. 1.39 32,954 2,362,501 

W cibaria CMU.fasta W kandleri DSM 20593.fasta 84.86. 0.12 2,797 2,362,501 

W cibaria CMU.fasta W so/i KACC 11848.fasta 86.41. 5.56 131,443 2,362,501 
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Genome Sequence A Genome Sequence B ANlb (%) Aligned (%) Aligned (bp) Total (bp) 

W cibaria CMU.fasta W thailandensis JCM 
10695.fasta 

85.65' 0.02 476 2,362,501 

W cibaria CMU.fasta W paramesenteroides 
FDMRGOS 414.fasta 

88.26' 6.11 144,336 2,362,501 

Green text indicates results are above the cutoff (>95%) 
Red text indicates results are below the cutoff (<95%) 
'Denotes suspicious alignment 

Table 7. Tetra-Nucleotide Signature Correlation Index Summary Results by Genome 

Genome Sequence A 

W cibaria CMU.fasta 

Genome Sequence B 

W cibaria CMS1.fasta 

PCC 
0.99998 

W cibaria CMU.fasta W cibaria CMS2.fasta 0.99998 

W cibaria CMU.fasta W cibaria CMS3.fasta 0.99998 

W cibaria CMU.fasta W cibaria JCM 12495.fasta 0.97501 

W cibaria CMU.fasta W cibaria BC14.fasta 0.9991 

W cibaria CMU.fasta W cibaria CH2.fasta 0.99891 

W cibaria CMU.fasta W confusa VTT E-133279.fasta 0.97489 

W cibaria CMU.fasta W he/Jenica CCUG 33494.fasta 0.81143 

W cibaria CMU.fasta W kandleri DSM 20593.fasta 0.67592 

W cibaria CMU.fasta W soli KACC 11848.fasta 0.9047 

W cibaria CMU.fasta W thailandensis JCM 10695.fasta 0.76344 

W cibaria CMU.fasta W paramesenteroides FDAARGOS 414.fasta 0.83494 

Green text indicates results are above the cutoff (>0.999) 
Blue text indicates results are in range of the cutoff (>0.989) 
Red text indicates results are below the cutoff (<0.989) 
PCC = Pearson Correlation Coefficient 

ANI Calculator 

As shown in Appendix 3 and Table 8, the ANI calculator results shows that strain CMU is consistently 
above the 95% threshold compared to the other W. cibaria strains but not the other Weisse/la 
species, supporting identification of strain CMU as W. cibaria. 

Table 8. ANI Calculator Summary Results by Genome 

Genome Sequence A Genome Sequence B § ANI 
(%) 

One-Way ANI 1 
(%) 

One-Way ANI 2 
(%) 

Two-WayANI 
(%) 

W cibaria CMU.fasta W cibaria CMS1 .fasta 100.00 99.99 100.00 100.00 
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Genome Sequence A Genome Sequence B §ANI 
(%) 

One-Way ANI 1 
(%) 

One-Way ANI 2 
(%) 

Two-WayANI 
(%) 

(SD:0.13%) (SD: 0.06%) (SD: 0.06%) 

W cibaria CMU.fasta W cibaria CMS2.fasta 100.00 99.99 
(SD:0.11%) 

100.00 
(SD: 0.02%) 

100.00 
(SD: 0.02%) 

W cibaria CMU.fasta W cibaria CMS3.fasta 100.00 99.99 
(SD 0.14%) 

99.99 
(SD: 0.11%) 

100.00 
(SD: 0.08%) 

W cibaria CMU.fasta W cibaria JCM 12495.fasta 100.00 99.93 
(SD 1.34%) 

100.00 
(SD: 0.01%) 

100.00 
(SD: 0.01%) 

W cibaria CMU.fasta W cibaria BC14.fasta 98.39 98.29 
(SD 2.12%) 

98.30 
(SD: 2.08%) 

98.39 
(SD: 1.80%) 

W cibaria CMU.fasta W cibaria CH2.fasta 96.65 96.57 
(SD 2.57%) 

96.56 
(SD: 2.52%) 

96.65 
(SD: 2.35%) 

W cibaria CMU.fasta W confusa VTT E-
133279.fasta 

83.87 83.91 
(SD 7.85%) 

83.75 
(SD: 7.77%) 

83.87 
(SD: 7.52%) 

W cibaria CMU.fasta W hellenica CCUG 
33494.fasta 

81.95 8207 
(SD 6.81%) 

82.27 
(SD: 6.68%) 

81 .95 
(SD: 6.95%) 

W cibaria CMU.fasta W kandleri DSM 20593.fasta Insufficient hits to estimate 

W cibaria CMU.fasta W soli KACC 11848.fasta 81.01 83.81 
(SD 8.66%) 

82.19 
(SD: 8.25%) 

81 .01 
(SD: 7.53%) 

W cibaria CMU.fasta W thailandensis JCM 
10695.fasta 

Insufficient hits to estimate 

W cibaria CMU.fasta W paramesenteroides 
FDMRGOS 414.fasta 

81.95 83.63 
(SD 8.99%) 

82.86 
(SD: 8.83%) 

81 .95 
(SD: 8.13%) 

Green text indicates results are above the cutoff (>95%) 
Red text indicates results are below the cutoff (<95%) 
SD = standard deviation 

d. Phenotypic Characterization 

Phenotypic characterization data was also assessed. The cell morphology, enzymatic profile (API 
ZYM) and carbohydrate fermentation profi le (API 50) all support the identity strain CMU as W. cibaria 
and clearly distinguish this organism from other similar Weisse/la species (Fusco et al., 2015). 

Cell morphology of strain CMU is documented by Lim et al. (2018) as shown in Part 2.A.3 and is 
consistent with the W. cibaria species. 

As shown in Table 9, the enzymatic profile as assessed with the API ZYM test for strain CMU showed 
that the W. cibaria strains evaluated exhibited negative results for all reactions, except for acid 
phosphatase and naphthol-AS-B1-phosphohydrolase. This was the same profile exhibited by two 
other W. cibaria strains evaluated but was not consistent with the profile exhibited by strains in other 
Weisse/la species. The results that were different between the W. cibaria and W. confusa strains are 
highlighted in orange text in Table 9. In addition, th is profi le is generally consistent with results for W. 
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cibaria G44, isolated from fermented curly kale (Michalak et al., 2018; Kang et al. , 2019). Therefore, 
by phenotypic analysis based on the API ZYM, strain CMU is consistent with W. cibaria strains and 
does not appear to be a strain of W. confusa. 

Table 9. API ZYM Enzymatic Activity Profile of Weisse/la cibaria CMU1 

Enzyme Substrate w. 
cibaria 
CMU 

w. 
cibaria 
KCTC 
3807 

w. 
cibaria 
KCTC 
3746 

w. 
cibaria 

G44 

w. 
confusa 
KCTC 
3499 

w. 
thailandensis 

KCTC 3551 

w. 
viridescens 
KCTC3504 

W. ao/i 
KCTC 
3789 

W. parameaenleroidea 
KCTC3531 

w. 
minor 
KCTC 
3604 

w. 
kand/eri 

KCTC 
3610 

w. 
ha/oto/erans 
KCTC3595 

Alka line phosphatase - - - - - - - - - - - -

Esterase (C4) - - - - - - - - +(3) - - +(3) 

Esterase lipase (CS) - - - - - - - - - - - -

Lipase (C14) - - - - - - - - - - - -

Leucine arylamidase - - - - - - +(3) - +(4) - - -

Valine arylamidase - - - - - - - - - - - -

Cystine arylamidase - - - - - - - - - - - -

Trypsin - - - - - - - - - - - -

a-chymotrypsin - - - - - - - - - - - -

Acid phosphatase +(3) +(3) +(3) 4 +(5) - - +(3) - - - -

Naphthol-AS-8I-
phosphohydrolase 

+(3) +(3) +(3) 3 +(3) +(3) +(4) +(3) - +(3) +(3) +(4) 

a-galactosidase - - - - - - - - +(3) - - -

p-ga lactosidase - - - - - - - +(3) +(5) - - -

p-glucuronidase - - - - - - - - - - - -

a-glucosidase - - - - - +(3) - - +(5) - - +(5) 

p-glucosidase - - - - - - - +(5) - - - -

N-acetyl-P-
glucosaminidase - - - - - - - - - - - -

a-mannosidase - - - - - - - - - - - -

a-fucosidase - - - - - - - - - - - -

1 Al l results are from internal analysis completed by OraPharm, except for W cibaria strain G44 which is from Michalak et al. (2018) 
Orange text indicates that the results were different between the W cibaria and W confusa strains 

Fermentable sugar profiles were compared with W. cibaria CCUG 41967 and W. cibaria CMU , CMS2, 
CMS3 and W. confusa ATCC 10881 (Table 10). All the isolates and W. cibaria CCUG 41967 
fermented L-arabinose, D-xylose, D-glucose, D-fructose, D-mannose, N-acetylglucosamine, 
amygdaline, aesculin (esculin), salicin, D-cellobiose, D-maltose, sucrose (D-saccharose) and 
gentiobiose. They were defective in fermenting glycerol, erythritol, D-arabinose, D-ribose, L-xylose, 
D-adonitol, ~-methyl-D-xyloside (Methyl-~D-Xylopyranoside), D-galactose, L-sorbose, L-rhamnose, 
dulcitol, inositol, D-mannitol, D-sorbitol , a-methyl-D-mannose mannoside (Methyl-aD-
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Mannopyranoside), a-methyl-D-glucoside (Methyl-aD-Glucopyranoside), arbutin, D-lactose, D
melibiose, D-trehalose, inulin, D-melezitose, D-raffinose, amidon, glycogen, xyl itol, D-turanose, D
lyxose, D-tagatose, D-fucose, L-fucose, D-arabitol, L-arabitol, potassium gluconate, potassium 2-
ketogluconate and potassium 5-ketogluconate. W. confusa similarly fermented carbohydrates. 
However, W. confusa fermented ribose and galactose and did not ferment L-arabinose. Dextran was 
formed from sucrose by all the tested strains. The results that were different between the W. cibaria 
and W. confusa strains are highlighted in orange text in Table 1 0 (L-arabinose, D-ribose, and D
galactose). These resu lts are also consistent with the profile reported by Fusco et al. (2015) and Vos 
et al. (2009). Therefore, by phenotypic analysis based on the API 50, strain CMU is consistent with 
W. cibaria strains and does not appear to be a strain of W. confusa. 

Table 10. API 50 Carbohydrate Fermentation Profile of Weisse/la cibaria CMU 

Substrate 
W. cibaria 

CMU 
W. cibaria 

CMS2 
W. cibaria 

CMS3 

W. cibaria 
CCUG 
41967 

W. 
confusa 
ATCC 
10881 

W. 
cibaria* 

W. 
confusa* 

W. 
cibariatt 

W. 
confusa** 

Glycerol - - - - - NR NR NR NR 

Erythritol - - - - - NR NR NR NR 

D-arabinose - - - - -
+ (D,L not 
specmed) 

- (D,L not 
specified) 

NR NR 

L-arabinose + + + + -
+ (D,L not 
specmed) 

- (D,L not 
specified) 

+ -

D-ribose - - - - + 
- (D,L not 
specmed) 

+ (D,L not 
specified) 

- (D,L not 
specified) 

+ (D,L not 
specified) 

D-xylose + + + + + 
+ (D,L not 
specmed) 

+ (D,L not 
specified) 

+ (D,L not 
specified) 

+ (D,L not 
specified) 

L-xylose - - - - - + (D,L not 
specmed) 

+ (D,L not 
specified) 

+ (D,L not 
specified) 

+ (D,L not 
specified) 

D-adonitol - - - - - NR NR NR NR 

Methyl-~D-
Xylopyranoside 

- - - - - NR NR NR NR 

D-galactose - - - - + 
- (D,L not 
specmed) 

+ (D,L not 
specified) 

- (D,L not 
specified) 

+ (D,L not 
specified) 

D-glucose + + + + + NR NR NR NR 

D-fructose + + + + + 
+ (D,L not 
specmed) 

+ (D,L not 
specified) 

+ (D,L not 
specified) 

ND 

D-mannose + + + + + NR NR 
+ (D,L not 
specified) 

ND 

L-sorbose - - - - - NR NR NR NR 
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Substrate 
W. cibaria 

CMU 
W. cibaria 

CMS2 
W. cibaria 

CMS3 

W. cibaria 
CCUG 
41967 

W. 
confusa 
ATCC 
10881 

W. 
cibaria* 

W. 
confusa* 

W. 
cibariatt 

W. 
confusa** 

L-rhamnose - - - - - NR NR NR NR 

Dulcitol - - - - - NR NR NR NR 

Inositol - - - - - NR NR NR NR 

D-mannitol - - - - - NR NR 
- (D,L not 
specified) 

ND 

D-sorbitol - - - - - NR NR NR NR 

Methyl-aD-
Mannopyranoside 

- - - - - NR NR NR NR 

Methyl-aD-
Glucopyranoside 

- - - - - NR NR NR NR 

N-Acetylglucosamine + + + + + NR NR NR NR 

Amygdalin + + + + + NR NR + ND 

Arbutin - - - - - NR NR + ND 

Esculin ferric citrate + + + + + 
+ (Esculin 
hydrolysis) 

+ (Esculin 
hydrolysis) 

+ (Esculin 
hydrolysis) 

+ (Esculin 
hydrolysis) 

Salicin + + + + + NR NR + ND 

D-Cellobiose + + + + + 
+ {D,L not 
specmed) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

D-Maltose + + + + + 
+ {D,L not 
specmed) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

D-Lactose (bovine 
origin) 

- - - - - NR NR - ND 

D-melibiose - - - - - - {D,L not 
specmed) 

- (D,L not 
specified) 

- {D,L not 
specified) 

- (D,L not 
specified) 

D-saccharose 
(sucrose) 

+ + + + + 
+ {D,L not 
specmed) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

+ {D,L not 
specified) 

D-trehalose - - - - - - {D,L not 
specmed) 

- (D,L not 
specified) 

- {D,L not 
specified) 

- (D,L not 
specified) 

lnulin - - - - - NR NR NR NR 

D-Melezitose - - - - - NR NR NR NR 

D-Raffinose - - - - - - {D,L not 
specmed) 

- (D,L not 
specified) 

- {D,L not 
specified) 

- (D,L not 
specified) 

Amidon(starch) - - - - - NR NR NR NR 

Glycogen - - - - - NR NR NR NR 

Xylitol - - - - - NR NR NR NR 
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Substrate 
W. cibaria 

CMU 
W. cibaria 

CMS2 
W. cibaria 

CMS3 

W. cibaria 
CCUG 
41967 

W. 
confusa 
ATCC 
10881 

W. 
cibaria* 

W. 
confusa* 

W. 
cibariatt 

W. 
confusa** 

Gentiobiose + + + + + NR NR NR NR 
D-Turanose - - - - - NR NR NR NR 
D-Lyxose - - - - - NR NR NR NR 
D-Tagatose - - - - - NR NR NR NR 
D-Fucose - - - - - NR NR NR NR 
L-Fucose - - - - - NR NR NR NR 
D-Arabitol - - - - - NR NR NR NR 
L-Arabitol - - - - - NR NR NR NR 
Potassium Gluconate - - - - - NR NR NR NR 
Potassium 2-
KetoGluconate 

- - - - - NR NR NR NR 

Potassium 5-
KetoGluconate 

- - - - - NR NR NR NR 

• As reported by (Fusco et al., 2015) 
· • As reported by (Vos et al., 2009) 
ND = not determined; NR = not reported 
Orange text indicates that the results were different between the W cibaria and W confusa strains 

e. Strain Specific Identification 

Methods that can consistently identify the organism to the strain level differentiate it from other W. 
cibaria strains and provide evidence that the fin ished product is definitively the CMU strain. OraPharm 
developed a strain specific analysis performed by BioFACT Co. (Daejun , South Korea) using a 
random amplification of polymorphic DNA-polymerase chain reaction (RAPD-PCR) method. 

The RAPD-PCR pattern for the CMU strain from the master stock was compared to other Weisse/la 
and W. cibaria strains and was then compared to five different production lots of CMU on a 3% 
agarose gel (10 ul loading). The RAPD-PCR showed that CMU can be differentiated from other 
Weisse/la and W. cibaria strains and that the production results had a consistent pattern compared to 
the master stock of strain CMU (Appendix 3). 

B. Manufacturing Processes 

The manufacturer operates under good manufacturing practice applicable with Korean regulations, 
and documentation for this cGMP certification is found in Appendix 4. OraPharm's W. cibaria CMU is 
produced in accordance with FDA Current Good Manufacturing Practices (cGMP) per 21 CFR Part 
117. 
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The manufacturing process includes rigorous testing of the final production batches to verify 
adherence to quality control specifications and are manufactured consistent with cGMPs for food (21 
CFR Part 117). There are hygiene management standards for tools, fermenters, and workplaces, and 
the manufacturing process is managed by clean-in-place (CIP) procedures. The raw materials and 
processing aids used in the manufacturing process are food grade and discussed in more detail in 
Part 2.B.1. 

The manufacturing process includes specific quality control steps to confirm genetic identity and limit 
genetic drift by confirming the starter strain as W. cibaria CMU through 16S ribosomal DNA analysis 
and maintaining the master stock. For long-term storage, stock cultures are maintained at -80℃ in 
MRS broth containing 20% glycerol. The quality of the W. cibaria CMU ingredient is routinely checked 
during the production process to ensure that the genetic identity is consistent with that of the original 
stock and the finished products are free of contaminants. Specifically, identification (microscopic 
inspection, 16S rRNA), cell counts, and microbial purity (Coliforms, yeasts and molds, E. coli) are 
performed, at the steps as indicated in Figure 3. 

The manufacturing process is summarized in the flow charts provided in Figure 3. In brief, the seed 
vial of Weissella cibaria CMU (Country of Origin: Republic of Korea) is first inoculated into a sterilized 
liquid medium. The seed vial is obtained from the master stock and undergoes quality and identity 
checks with 16S rRNA analysis. The precultured medium undergoes fermentation steps and is then 
inoculated into the sterilized fermenter. Termination of the culture is induced by cooling. After the 
termination of incubation, contamination and culture-condition is assessed (cell counts and microbial 
purity for Coliforms, yeasts and molds, E. coli). The culture broth is then transferred to the centrifugal 
facility through a drain-line. The transferred culture-broth is centrifuged and then the live microbial 
pellet is mixed with the prepared cryoprotectant within the Vertical mixer. The live microbial mixture is 
then freeze-dried within the freeze dryer and pulverized using a dry grinding process. Packing of the 
products and samples are done separately using sanitized polyethylene bags, and the samples are 
sent to the Quality Control (QC) department for quality analysis, which includes analysis for: 
identification (microscopic inspection, 16S rRNA), cell counts, appearance, foreign substances, water 
activity, microbial purity (Coliforms, yeasts and molds, E. coli), and heavy metals (lead, cadmium). 
The QC approved product is then mixed/sieved with food grade excipients and stored in a low 
temperature (0-4°C) warehouse ready for shipping. 

[Remainder of page left intentionally blank] 
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Figure 3. Manufacturing Process Flow Chart 
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1. Raw Materials 

All raw materials, processing aids, and additives used to manufacture W. cibaria CMU are listed in 
Table 11. A ll substances used in the manufacture meet Korean food standards and are comparable 
to FDA standards and of a purity suitable for the intended use. 

Table 11. Ingredients Used in the Manufacturing Process 

Component Purpose 
Dextrose monohydrate Fermentation Media Ingredient 

K2HPO4 Fermentation Media Ingredient 

MnSO4 Fermentation Media Ingredient 

Potassium citrate Fermentation Media Ingredient 

Sodium acetate Fermentation Media Ingredient 

Soy peptone Fermentation Media Ingredient 

Tween-80 Fermentation Media Ingredient 

Yeast extract Fermentation Media Ingredient 

Chicory root extract Cryoprotectant Ingredient 

KH2PO4 Cryoprotectant Ingredient 

Skim milk Cryoprotectant Ingredient 

Processed Starch 
(88% potato starch+ 12% maltodextrin) 

Excipient 

C. Product Specifications 

The food grade specifications for W. cibaria CMU are summarized in Table 12, and conformance to 
specifications and consistency of W. cibaria CMU manufacturing is demonstrated by the analyses of 
five non-consecutive lots of commercially representative W. cibaria CMU. The analytical results for 
the production lots are summarized in Table 13 and certificates of analysis are provided in Appendix 
2. 

Three representative production lots were analyzed for the presence of milk, soy, and gluten . The 
allergen reports are provided in Appendix 5. Based on these resu lts, gluten and soy were not 
detected5; however, milk was detected in all three samples (Method Detection Limit = 1 ng/µL). 
Therefore, the ingredient will be labeled with an allergen declaration for milk according to the Food 
Allergen Labeling and Consumer Protection Act of 2004 (FALCPA). 

Three representative production lots were analyzed for the presence of 245 pesticides, including 13-
hexachlorocyclohexane (BHC), Dichlorodiphenyltrichloroethane (DDT), aldrin, dieldrin, and endrin. 
As shown in Appendix 6, no pesticides were detected in the production samples. There is no reason 

5 The limit of quantification for gluten was 5 mg/kg and the limit of detection for soy was 1 ng/µL. 
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to expect future production lots would be any different, therefore, pesticides are not tested on every 
lot. 

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

Table 12. Food Grade Specifications for W. cibaria CMU 

Physical and Chemical 
Parameters 

Specification 
(Acceptable Target/Range) Analytical Method 

Identity Confi rm as strain CMU 16S rRNA sequencing 

Appearance Yellowish white powder with 
no off-taste and off-flavor 

Organoleptic 

Viable cell count (CFU/g) NLT 1.0x 109 KHFSC 4/3/3-57 (ISO 27205:2010) 
Moisture (%) NMT 5.0 KFSC 8/2/2.1/2.1.1 (AOAC 941.14) 

Ash(%) NMT2.0 KFSC 8/2/2.1/2.1.2 (AOAC 900.02) 

Heavy Metals 
Lead (mg/kg) NMT 1.0 KHFSC 8/9/9.1 (AOAC 2013.06) 

Cadmium (mg/kg) NMT0.3 KHFSC 8/9/9.1 (AOAC 2013.06) 
Arsenic (mg/kg) NMT 1.0 KHFSC 8/9/9.1 (AOAC 2013.06) 
Mercury (mg/kg) NMT0.5 KHFSC 8/9/9.1 (AOAC 2013.06) 

Microbiological Limits 
Coliforms (CFU/g) Negative KHFSC 8/4/4.7 (AOAC 991.14) 

Yeast and Mold (CFU/g) NMT 100 KFSC 7 /4/4 .10 (AOAC 2002.11 ) 
E. coli (Per 25 g) Negative KFSC 7/4/4.8 (AOAC 991.14) 

Salmonella (Per 25 g) Negative KFSC 7/4/4.15 (AOAC 989.14) 
Listeria (Per 25 g) Negative KFSC 7/4/4.15 (AOAC 998.08) 
S. aureus (CFU/g) Negative KFSC 7/4/4.21 (AOAC 975.55) 

AOAC - Association of Official Agncultural Chemists; CFU - Colony Forming Unrt; g - gram; ISO - International 
Organization for Standardization; KFSC - Korean Food Standards Codex; KHFSC - Korean Health Functional Food 
Standards Codex; kg - kilogram; mg - milligram; NA- Not applicable; NL T - Not less than; NMT - Not more than 

Table 13. Analytical Results for W. cibaria CMU 

Physical and 
Chemical 

Parameters 

Specification 
(Acceptable 

Taraet/Ranae) 
Analytical Method Lot Cl11-

0115N 
Lot Cl11-

0116N 
Lot Cl11-

0117N 
Lot Cl11-

0362N 
Lot Cl11 -

0366N 

Identity Confi rm as strain 
CMU 

16S rRNA 
sequencinq 

Confirmed Confirmed Confirmed Confirmed Confirmed 

Appearance Yellowish white Organoleptic Yellowish Yellowish Yellowish Yellowish Yellowish 
powder with no off- white white white white white 
taste and off-flavor powder powder powder powder powder 

Viable cell count NLT 1.0 X 109 KHFSC 4/3/3-57 1.2X 1011 1.5 X 1011 1.5 X 1011 1.5x 1011 1.1 X 1011 

(CFU/g) (ISO 27205:2010) CFU/g CFU/g CFU/g CFU/g CFU/g 
Moisture (%) NMT 5.0 KFSC 8/2/2.1/2.1.1 3.8 2.85 3.05 3.03 3.34 
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Physical and 
Chemical 

Parameters 

Specification 
(Acceptable 

Target/Range) 
Analytical Method Lot Cl11-

0115N 
Lot Cl11-

0116N 
Lot Cl11-

0117N 
Lot Cl11-

0362N 
Lot Cl11 -

0366N 

(AOAC 94 1.14) 
Ash (%) NMT2.0 KFSC 8/2/2.1/2.1.2 

(AOAC 900.02) 
0.6 1.30 1.16 1.29 1.29 

Heavy Metals 
Lead (mg/kg) NMT 1.0 KHFSC 8/9/9.1 

(AOAC 201 3.06) 
0.01 0.01 0.02 0.0107 0.0096 

Cadmium (mg/kg) NMT0.3 KHFSC 8/9/9.1 
(AOAC 201 3.06) 

0.04 0.05 0.04 0.0398 0..0383 

Arsenic (mg/kg) NMT 1.0 KHFSC 8/9/9.1 
(AOAC 201 3.06) 

0.00 0.00 0.01 0.0067 0.0048 

Mercury (mg/kg) NMT0.5 KHFSC 8/9/9.1 
(AOAC 2013.06) 

ND ND ND 0.0016 0.0022 

Microbiological Limits 
Coliforms (CFU/g) Negative KHFSC 8/4/4.7 

(AOAC 99 1.14) 
Negative Negative Negative Negative Negative 

Yeast and Mold 
(CFU/g) 

NMT 100 KFSC 7/4/4.10 
(AOAC 2002. 11 ) 

Negative Negative Negative Negative Negative 

E. coli (per g) Negative KFSC 7/4/4.8 
(AOAC 99 1.14) 

Negative Negative Negative Negative Negative 

Salmonella 
(CFU/g) 

Negative KFSC 7/4/4.15 
(AOAC 989.14) 

Negative Negative Negative Negative Negative 

Listeria 
monocytogenes 

(CFU/a) 

Negative KFSC 7/4/4.15 
(AOAC 998.08) 

Negative Negative Negative Negative Negative 

S. aureus (per g) Negative KFSC 7/4/4.21 
(AOAC 975.55) 

Negative Negative Negative Negative Negative 

AOAC - Association of Official Agricultural Chemists; CFU - Colony Forming Unit; g - gram; ISO - International Organization for 
Standardization; KFSC - Korean Food Standards Codex; KHFSC - Korean Health Functional Food Standards Codex; kg - ki logram; mg -
milligram; NA- Not applicable; NLT - Not less than; NMT - Not more than 

D. Physical or Technical Effect 

The substance will be used to provide a dietary source of W. cibaria CMU as a food ingredient to 
selected conventional foods. 

E. Stability Data 

OraPharm completed stabil ity studies of W. cibaria CMU (oraCMU) for 48 weeks at 4°C, 25°C, and 
for 8 weeks at 40°C. The stability results shown in Figure 4 were conducted with the finished product 
in an aluminum pouch under the conditions of 36.5±5% relative humidity. Results indicate W. cibaria 
CMU is stable for up to 48 weeks at refrigerated and ambient temperature. 
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Figure 4.  Stability Data of W. cibaria CMU Lyophilized Commercial Product Stored in Various
Conditions for 48 weeks. 

PART 3.  DIETARY  EXPOSURE  

A.  Proposed Uses  

OraPharm’s W. cibaria CMU is intended for use as an ingredient in yogurt, frozen desserts (dairy, 
ices, sorbets and sherbets) and mixes, hard candy and chewing gum with an intended use level of 1 x 
108 CFU per serving throughout the shelf life of the products. One gram of OraPharm’s W. cibaria 
CMU provides at least 1.0 x 108 CFU. OraPharm considers that the initial addition level of W. cibaria 
CMU in the products may be as high as 8.0 x 109 CFU per serving to allow for loss of viability over 
time and the intended use levels may vary by food category. Use in hard candy and chewing gum 
would require the highest overage while use in frozen desserts and yogurt would likely be 5.0 x 108 

CFU and 2.0 x 108 CFU per serving, respectively. 

B.  Estimated  Dietary Intake (EDI)  

The EDI of W. cibaria CMU is estimated using the proposed intended use levels and food intake of 
those foods as reported by National Health and Nutrition Examination Survey (NHANES) 2017-2018 
survey (CDC, 2020). The Per Capita data reported includes all survey participants, while Consumer-
only data represents high users as the intake of the food was reported at least one of the two days of 
the survey. The Consumer-only data is considered to a high use scenario and is utilized for 
calculation of the EDI. 
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The EDI of yogurt, frozen desserts (dairy, ices, sorbets and sherbets) and mixes, hard candy 
(including mints) and chewing gum are shown in Table 14, Table 15, and Table 16, respective ly. The 
food codes uti lized to estimate these intakes are provided in Appendix 7. 

Table 14. Daily Intake of Yogurt (2017-2018 NHANES) 

Age Group Gender 

Grams eer Dal£ Intake 
9()th

Mean 
Percentile 

N 

Grams/kg bw/Dal£ 

90th 
Mean 

Percentile 

Infants Male 53.90* 137.49* 20 5.96* 13.95* 

Infants Female 44.32* 61.23* 19 5.06* 6.99* 

Children (1-5 years) Male 77.01 122.31 93 4.90 8.89 

Children (1-5 years) Female 91.87 169.39 89 5.44 11.50 

Children (6-11 years) Male 73.59 138.07* 53 2.36 4.32* 

Children (6-11 years) Female 82.20 145.70 82 2.38 4.14 

Teenage (12-18 years) Male 103.41* 133.16* 13 1.44* 1.85* 

Teenage (12-18 years) Female 121.29* 192.26* 28 2.03* 3.14* 

Adults (19+ years) Male 11 1.33 192.65 156 1.25 2.34 

Adults (19+ years) Female 102.32 179.26 296 1.33 2.34 

All ages Total Population 98.38 179.55 849 1.53 2.89 
' Indicates an intake estimate that may not be statistically reliable as the sample size does not meet minimumreporting 
requirements (mean n<30; percentile 90 n<80); bw =body weight; kg =kilogram; N =the number of individuals reporting eating 
the food during the two-day survey. 

Yogurt intake at the 90th percentile may not be statistically reliable for infants, male chi ldren aged 6-
11 years and male and female teenagers due to low reporting numbers. 

Table 15. Daily Intake of Frozen Desserts (2017-2018 NHANES) 

Age Group Gender 

Grams eer Dal£ Intake 
9()th

Mean Percentile N 

Grams/kg bw/Dal£ 

90th 
Mean Percentile 

Infants Male 24.31* 43.03* 5 2.59* 4.19* 

Infants Female 27.65* 56.30* 8 3.30* 6.66* 

Children (1-5 years) Male 46.84 72.93* 77 2.68 4.45• 

Children (1-5 years) Female 55.17 124.71 103 3.34 6.84 

Children (6-11 years) Male 70.46 121.22 107 2.14 3.56 

Children (6-11 years) Female 81.2 163.29 142 2.21 4.52 

Teenage (12-18 years) Male 84.09 151.39 88 1.13 2.06 

Teenage (12-18 years) Female 100.91 190.87 120 1.54 3.08 
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Age Group Gender 

Grams !;!er Da~ Intake 
9()th

Mean Percentile N 

Grams/kg bw/Da~ 

90th 
Mean Percentile 

Adults (19+ years) Male 98.31 179.43 427 1.05 2.16 

Adults (19+ years) Female 77.53 157.57 469 1.01 2.06 

All ages Total Population 83.68 159.96 1546 1.17 2.53 
' Indicates an intake estimate that may not be statistically reliable as the sample size does not meet minimumreporting 
requirements (mean n<30; percentile 90 n<80); bw = body weight; kg = kilogram; N= the number of individuals reporting eating 
the food during the two-day survey. 

The survey data shows that reporting of consumption of frozen desserts provides statistically reliable 
estimates for all populations other than infants and male chi ldren ages 1-5 years at the goth 

percenti le. 

Table 16. Daily Intake of Hard Candy and Chewing Gum 

Age Group Gender 

Grams !;!er Da~ Intake 
9()th

Mean Percentile N 

Grams/kg bw/Da~ 

90th 
Mean Percentile 

Infants Male 0 0 0 0 0 

Infants Female 10.50* 10.50* 1 1.15* 1.15* 

Children (1-5 years) Male 7.06 13.42* 42 0.39 0.88* 

Children (1-5 years) Female 5.36 9.43• 39 0.28 0.54* 

Children (6-11 years) Male 11.85 35.72* 52 0.39 0.99* 

Children (6-11 years) Female 12.26 37.64* 69 0.36 0.95* 

Teenage (12-18 years) Male 5.81 7.13* 35 0.1 0.17* 

Teenage (12-18 years) Female 9.11 17.12* 58 0.15 0.31* 

Adults (19+ years) Male 7.78 23.73 128 0.09 0.25 

Adults (19+ years) Female 4.86 10.73 187 0.06 0.15 

All ages Total Population 7.19 14.63 611 0.11 0.23 
' Indicates an intake estimate that may not be statistically reliable as the sample size does not meet minimum reporting 
requirements (mean n<30; percentile 90 n<80); bw = body weight; kg = kilogram; N= the number of individuals reporting eating 
the food during the two-day survey. 

The survey data shows that only adult and total populations at the goth percenti le reported 
consumption of hard candy and chewing gum at a sample size large enough to be considered 
statistically reliable. 

The usage of W. cibaria CMU in the foods utilized for intake calculations are as follows: 

• 2 mg per 170 gram serving of yogurt 
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• 5 mg per 150 gram serving of frozen dessert 

• 80 mg per 3 gram serving of hard candy/mints/chewing gum. The reference amount 
customarily consumed (RACC) per 21 CFR § 101.12 for breath mints varies from 2-5 grams 
depending on the type, while the RACC for chewing gum is 3 grams. For calculation purposes 
a 3-gram serving size was utilized. 

Utilizing the estimated intake of food by the Consumer-only data, the intended use of W. cibaria CMU 
in these foods based on the estimated overages used and assuming all of these foods consumed 
contain W. cibaria CMU a high intake scenario is provided in Table 17. The estimates for infants are 
excluded as these are not statistically reliable due to expected low numbers reporting consuming the 
food and the intended use is in foods that are not targeted to infants. 

Table 17. Estimated Daily Intake of W. cibaria CMU 

Population 
Intake (mg/day) Intake 

(malka bw/dav) 
Mean goth Percentile Mean 90th Percentile 

Children, male (1-5 years) 190.27 360.85 10.52 23.66 
Children, female (1-5 years) 145.50 256.99 7.62 14.73 
Children, male (6-11 years) 318.42 955.81 10.47 26.50 
Children, female (6-11 years) 329.78 1008.36 9.68 25.47 
Teens, male (12-18 years) 158.56 196.25 2.71 4.61 
Teens, female (12-18 years) 247.11 464.00 4.07 8.39 
Adults, male (19+ years) 211 .53 639.45 2.44 6.75 
Adults, female (19+ years) 133.06 292.77 1.65 4.09 
All ages, total population 195.20 396.59 2.98 6.24 
bw = body weight; mg = milligram; kg = kilogram 

The highest usage rate is in the hard candy/mints/chewing gum and accounts for high amounts of 
intake in the calculation, especially for male and female chi ldren ages 6-11 years; however, only the 
adult and total populations at the 90th percenti le reported consumption at a sample size large enough 
to be considered statistically reliable. Therefore, while the female children ages 6-11 years population 
has the highest intake on a mg/day basis, and the male children ages 6-11 years population has the 
highest intake on a mg/kg bw/day basis; these estimates are not considered statistically reliable. 
Therefore, all ages, total population is reasonable to uti lize for the EDI. 

Using all ages, total population, the 90th percentile intake is 397 mg/day. Using the specification of not 
less than 1x109 CFU per gram, the EDI in terms of CFU per day is 3.97 x 108 . On a body weight 
basis, intake is 6.24 mg/kg bw/day, or 6.24 x 106 CFU/kg bw/day. Similarly, for male children (6-11 
yr), who are estimated to consume the highest amount per kg bw, the EDI is 2.65 x 107 CFU/kg 
bw/day. These high intake scenarios are unlikely in that they assume that all of the foods consumed 
contain W. cibaria CMU at the highest amount. 
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C.  Estimated  Dietary Exposure to Any  Other  Substance That is Expected to be  Formed In or  
On Food  

Not applicable. 

D.  Dietary Exposure to Contaminants or Byproducts  

Potential contaminants of OraPharm’s W. cibaria CMU include microbes and heavy metals. The 
specifications set for OraPharm’s W. cibaria CMU place limits on the maximum permissible levels of 
these impurities to assure an acceptable final product. The analytical batch data for five different 
manufacturing lots document quality control of the final product and demonstrate that the ingredient 
consistently meets these specifications (Table 13). 

As discussed in Part 2.C, allergen testing identified the presence of milk. In accordance with labeling 
requirements under The Food Allergen Labeling and Consumer Protection Act of 2004 (FALCPA), 
milk will be declared on product labeling. Allergen testing reports are provided in Appendix 5. 

PART 4.  SELF-LIMITING LEVELS OF  USE  

There are no inherent self-limiting levels of use for W. cibaria CMU. 

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

The statutory basis for the conclusion of the GRAS status of W. cibaria CMU in this document is 
based on scientific procedures in accordance with 21 CFR 170.30(a)(b). Therefore, experience based 
on common use in food before 1958 does not apply. A discussion of the history of safe consumption 
of W. cibaria CMU is discussed in Part 6. 

PART 6.  NARRATIVE  

A.  History of Safe Consumption a nd Other Information On Dietary  Exposure  

Bacteria from the Weissella genus are commonly found in fermented foods that are traditionally 
consumed. Bourdichon et al. (2012) include Weissella species in a 2011 list of microorganisms with 
beneficial use and note the species are used for fermentation of meat, fish, cabbage (Kimchi), 
cassava, and cocoa. The following publications cite numerous strains of Weissella species, including 
W. cibaria that were identified from food sources (Chao et al., 2008; Chao et al., 2009; Chen et al., 
2012; González-Quijano et al., 2014; Kopermsub and Yunchalard, 2010; Lan et al., 2009; Liu et al., 
2012; Moroni et al., 2011; Ono et al., 2014; Scheirlinck et al., 2007; Sengun et al., 2009; Hansen, 
2011; Kang et al., 2016; Fessard and Remize, 2017; Vos et al., 2009): 

• Fermented brines used to make stinky tofu 
• Suan-tsai and fu-tsai (traditional fermented mustard food products in Taiwan) 
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  6 Calculated as follows (authors also reported as l   og CFU/g which is not included in this tabl  e): 

LAB Counts W. cibaria  
 CFU/g  prevalence  W. cibaria /1 g  W. cibaria /50 g  W. cibaria /55 g  W. cibaria /110 g 

 1.00E+07  6%  6.00E+05  3.00E+07  3.30E+07  6.60E+07 
 1.00E+09 

 
 6%  6.00E+07  3.00E+09  3.30E+09  6.60E+09 
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• Jiang-gua (traditional fermented cucumber food product in Taiwan) 
• Fermented jalapeño pepper (Capsicum annuum L.) 
• Plaa-som (traditional fermented fish product in Thailand) 
• Yan-dong-gua (traditional fermented wax gourd food product in Taiwan) 
• Douchi (traditional Chinese salt-fermented soybean food) 
• Spontaneously-fermented buckwheat and teff sourdoughs 
• Nukadoko (fermented rice bran mash traditionally used for pickling vegetables in Japan) 
• Traditional Belgian sourdoughs 
• Tarhana (traditional Turkish fermented food made from spontaneously fermented yogurt and 

wheat flour) 
• Kimchi 
• Dahi (Indian yogurt like product) 
• Italian cheese 
• Gari, Attieke, Lafun (cassava) 
• Ham and processed meat 

W. cibaria was identified in the International Dairy Federation (IDF) bulletins for microbial food 
cultures used in fermented food products. The IDF notes that the genus Weissella was introduced in 
1993 for some species previously belonging to the Leuconostoc mesenteroides species group and 
Weissella species are used for fermentation of meat, cabbage (Kimchi), cassava, and cacao 
(International Dairy Federation, 2012). W. cibaria is specifically noted with food usage in vegetables 
dating to 2002 and taxonomy dating to 2002 (International Dairy Federation, 2012; International Dairy 
Federation, 2018). 

W. cibaria strains are reported to be in foods commonly consumed (Chao et al., 2008; Scheirlinck et 
al., 2007; Chao et al., 2009). For example, Scheirlinck et al. (2007) reported the taxonomic 
distribution of LAB found in different traditional sourdough breads. The range of LAB reported was 
107 to 109 CFU per gram sourdough (from LAB counts on MRS-5 agar), and the prevalence of W. 
cibaria was found to be 6%. Based on the assumption of the reference amount customarily consumed 
(RACC) for different bread products ranges from 50-110 grams per serving, the estimated amount of 
W. cibaria intake is roughly up to 6.6 x 109 CFU per serving of sourdough consumption6. Based on 
this, the intended use levels of W. cibaria CMU at inputs of up to 8.0 x 109 CFU per serving is not 
unreasonable compared to the amount one might consume in a serving of sourdough. 
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1. U.S. Regulatory History 

a. GRAS Status 

No Weisse/la cibaria strains have been submitted to FDA through the GRAS notification procedure in 
the U.S. A search of the FDA GRAS database7 revealed no notifications for the genus or species. 
One notification was identified for the search term "Leuconostoc" which was also searched as it is 
noted as a previous designation for Weisse/la in the IDF; the information for this ingredient is shown 
in Table 18. FDA received this Notice on April 28, 2020, and on Apri l 19, 2021 , issued a letter 
indicating that FDA had no questions regarding the GRAS determination (FDA GRN 936, 2021 ). 

Table 18. Summary of FDA GRAS lnventory1 

Substance 
GRN #/ 

Closure Date 
Intended Use Use Rate 

Company/ 
Reference 

Leuconostoc carnosum DSM 
32756 

GRN 936 
Apr. 19, 2021 

Intended for use to inhibit the 
spoilage of raw cured meat 
products including but not limited 
to cured ham and bacon 
throughout its shelf-life 

Use at levels up to 
109 CFU/g of bacon 

Chr. Hansen, Inc. 
FDA GRN 936 

(2021) 

1 GRAS notifications presented here received a letter of "no questions" from FDA 
CFU - colony forming unit; g - gram; GRN- GRAS notification 

2. European Regulatory 

The EFSA Panel on Biological Hazards (BIOHAZ) evaluates microbial species to determine whether 
they would recommend the species for Qualified Presumption of Safety (OPS) status. EFSA has not 
reviewed Weisse/la species to date8 (BIOHAZ, 2021 ). 

Whi le EFSA has not reviewed W. cibaria, in general, the EFSA process to obtain OPS status 
considers the following: 

Establishing a OPS status is based on four pillars: (1) the taxonomic grouping for which OPS is 
sought ('taxonomic identification'); (2) whether sufficient information is available about the 
proposed group of organisms to conclude on human/animal exposure by food/feed ('body of 
knowledge'); (3) whether the grouping proposed contains known pathogens ('safety') and, finally, 
(4) the intended end use ('intended use'). If a hazard related to a TU is identified, which can be 
tested at the strain or product level, a 'qualification ' to exclude that hazard may be established. 
The subject of these qualifications for the microbial strain under investigation is evaluated by the 
EFSA Unit to which the application dossier has been allocated. Absence of acquired genes 

7 GRAS inventory available online at https://www accessdatafda.qov/scripts/fdcc/?set=GRASNotices. GRNdatabase search performed Jan. 04, 
2022. 
8 See: https://zenodo.org/record/4498901#.YLEm0KhKj3O.Accessed May 28, 2021. 
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coding for resistance to antimicrobials relevant for humans and animals is a generic 
qualification for all bacterial taxonomic units (BIOHAZ, 2021) 

EFSA guidance required for OPS status was considered in the evaluation of strain CMU for GRAS 
status. 

3. Korean Regulatory History 

Strain CMU is registered as a safe raw material by the Korea Food and Drug Administration (KFDA) 

under code number A q 0068009 and is found in several commercialized oral care live microbial 

products in Korea (Kang et al., 2019). In Korea, food item manufacturing reports (other processed 
products) are reported as containing oraCMU and W. cibaria CMU, and the raw material is listed as 
an edible strain on the Food Ingredients DB of the Korea Food and Drug Administration 10. 

Accord ing to OraPharm, the available commercialized products provide a daily intake of W. cibaria 
CMU of 1 x 109 CFU to 2.4 x 1010 CFU per day, and to date, there are no reports of adverse reactions 
from distribution and sales. OraPharm reports that over 189,585 units of products containing strain 
CMU were sold from February 17, 2017, to Nov 04, 2021 , and no adverse events have been 
reported. OraPharm provided the products and intake amounts presented in Table 19 and Table 20. 

The intake amounts and rate of adverse events reported for the products commercially available in 
South Korea are supportive of safe use. 

Table 19. Comparison of the Intended Daily Intake of W. cibaria CMU and the Daily Intake of 
the W. cibaria CMU in Korean Products 

Intake/Product Material Commercial products 
(Conventional foods) 

Probio Denti 
(other processed 

products) 

OraDenti 
(sugar processed 

products) 

GreenBreath 
(sugar processed 

products) 
Strain Weissella cibaria 

CMU 
Weissella cibaria 

CMU 
Weissella cibaria 

CMU 
Weissella cibaria 

CMU 
Daily intake (CFU/d) 3.97 X 108 1.0x109 1.2 X 1010/ 

3 tablets 
2.4 X 1010/ 

3 tablets 

[Remainder of page left intentionally blank] 

9 See http://wwwJoodsafetykorea.qo.kr/foodcode/01 03.jsp?idx=12135. Accessed February 22,2022. 
10 See https://wwwfoodsafetykorea.qo.kr/portal/safefoodlife/foodMeterial/foodMeterialDB.do. Accessed June 01, 2021 . 
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Table 20. Distribution and Sales Status of Products Containing W. cibaria CMU as Available in 
South Korea 

W. cibaria CMU W. cibaria CMUFood Category Intended Use Product Photos I Product Name Sffiingsize Use-Level (mg/serving) Use•level (CFU/d) 

.4 x1019 CFUISugar promsed H tablels per day 2
Conventional foods Green Breath 240mgproducts (1000 mg-3000mg per day) 3tablets/day 

Sugar processed 1-3tablets 1)8( day 1 2 x101°CFUIConventionalFoods Ora Dent, 120mg
products (1000 mg-3000mg per day) 3tablets/day 

Baby and Toddle1 Olher processed 1sachet per day 1.0 x109 CFUI
Probio Denti 60mgFoods products (2000 mg per day) 1sacheUday 

Other processed 1sachet per day 1.0x 109 CFU/ Conventional Foods Dental Care Biotics 80mg
products (2000 mg per day) 1saclleUday 

Sugar processed Gigeunuk Bifidus 1tab!et per day 6.4 x108 CFU/ 
Conventional foods 64mg

products Denti Fresh (800 mg per day) 1tableUday 

Healthy Lactic acid Sugar processed 1tablet per day 6.4 x10' CFUI 
Conventional foods b.icterial Solution for 64mgproducts (800 mg per day) 1tableVday 

Teeth 

Other processed 1tablet perday 6 4 x10' CFUI Conventional Foods Eden Total DentiCare 64mg
products (800 mg per day) 1tableUday 

Othe< proc~sed Ladic acid bacteria in 1lablet per day 64 x10' CFUI Convent,onal foods 64mgproducts the Mouth 365 (800 mg per day) 1tableUday 

[Remainder of page left intentionally blank] 
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B.  W. cibaria  Strain CMU Safety Evaluation  

1.  Complete Genome Sequencing  

As described in Part 2.A.3, the  complete genome for  W. cibaria  CMU has been sequenced and 
deposited in GenBank  (accession number CP013936)  and in the Korean Collection for Type Cultures  
(accession number KCTC  10650BP)  (NCBI GenBank,  2021; Kang et al., 2017). The complete  
genome of strain CMU was evaluated f or potential risk ranging from antibiotic resistance to toxin 
production.  

2.  Assessment of Antibiotic Resistance  

OraPharm  evaluated W. cibaria  CMU for antibiotic resistance through the following methods:  

•  A minimal inhibitory concentration (MIC)  assay for 14 antibiotics,  according to EFSA guidelines  
•  PCR Detection for known Antibiotic Resistance Genes  (ARG)  
•  A genomic screening for ARGs Antibiotic Resistance Genes Database (ARDB) tool  and the 

Resistance Gene Identifier (RGI).  

Taken together,  there is no evidence that  W. cibaria  CMU harbors  acquired antibiotic  resistance.  

a.  Antibiotic Susceptibility Testing (AST)  

The European Food Safety  Authority  (EFSA)  has established microbiological  cut-off  values for  
bacterial  organisms based on the MICs  determined using serial twofold dilution procedures in agar or  
broth (EFSA FEEDAP Panel, 2018b). When  MIC values for the novel strain are below or equal to the 
Microbial Break Points  (MBP)  established by EFSA,  this  demonstrates that  the  novel strain follows  
the typical resistance patterns intrinsic to the  genus / species  and does not  have acquired 
antimicrobial resistance. Intrinsic resistance refers to a type of resistance that is typical  of  the strains  
within a species that is not  horizontally transferable, whereas acquired resistance is  believed to have 
a greater risk because of the potential for horizontal  gene transfer  (HGT)  within and between different  
species (Mathur and Singh, 2005). In cases where MIC values exceed the breakpoints established by  
EFSA, the organism should be evaluated further to determine potential risk of HGT.  

Table 21  presents  the MIC values for  W. cibaria  CMU compared to the EFSA values as reported by  
Kang  et al.  (2019). There are no specific MIC  breakpoints  established by EFSA for  Weissella  species 
(Quattrini et al., 2020;  Kang et  al.,  2019). Therefore, Kang et al. (2019)  compared the MIC values for  
strain CMU to the Lactobacillus  obligate heterofermentative species  and reported that  the  MIC values  
were equal to or lower  than  the EFSA cut-off  values  except for kanamycin. This is consistent with 
another  evaluation of multiple  W. cibaria  strains by Quattrini  et al. (2020)  that compared W. cibaria  for 
the EFSA values  established for  Lactobacillus  /  Leuconostoc  from the 2012 publication (EFSA 
FEEDAP Panel, 2012).  
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Kang et al. (2019) reported that other commercially avai lable Lactobacil/us included in this analysis 
demonstrated the same values for kanamycin compared to strain CMU, nonetheless, they further 
evaluated the ability of strain CMU to transfer kanamycin and vancomycin resistance to donor strains 
and found no evidence of resistance transferability. 

W. cibaria strains are typically resistant to aminoglycosides (gentamycin , kanamycin and 
streptomycin), but are susceptible to ampicillin, tetracycline and chloramphenicol (Quattrini et al. , 
2020). Aminoglycoside resistance is common to 70-80% of lactic acid bacteria (Quattrini et al., 2020). 
Intrinsic vancomycin resistance is also noted for Weisse/la species (Kamboj et al., 2015; Fusco et al. , 
2015; Quattrini et al. , 2020). Quattrini et al. (2020) provided some evidence that aminoglycoside 
resistance is intrinsic with a low risk of horizontal transfer. Investigators reported that no genes for the 
most common mechanism for aminoglycoside resistance, aminoglycoside-modifying enzymes 
(AMEs), were found in the genomes for the W. cibaria strains evaluated, and that mutations of the 
ribosome or enzymatic modifications of the ribosome may be responsible for the resistance. Many 
lactic acid bacteria show a natural reduced sensibility towards these antimicrobials since most of 
them lack the complete pathway of ex-nova folic acid biosynthesis (the target of the sulphonamides) 
(Quattrini et al., 2020). Quattrini et al. (2020) reported that the same MIC values were obtained for the 
three commercial probiotic Lactobacil/us strains that were used for comparison and that all Weisse/la 
and Lactobacil/us strains tested showed resistance to methicillin . A multidrug efflux pump related to 
fosfomycin resistance was found in all W. cibaria genomes analyzed, as well as in strains of 
Leuconostoc and Lactobacilli. Therefore, Quattrini et al. (2020) consider resistance to fosfomycin as 
intrinsic. Abriouel et al. (2015) also found sulfonamide, methici llin resistance and fosfomycin 
resistance in Weisse/la strains. 

Table 21. Minimum Inhibitory Concentrations of Antibiotics for W. cibaria CMU 
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MIC µg/ml 

Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. 
W cibaria CMLJt 0.5 >256 16 128 64 0.03 0.03 8 4 32 8 16 2 2 
W cibaria CMS1 1 0.5 >256 4 32 16 0.03 0.03 4 4 16 4 8 2 1 

W cibaria CMS22 0.5 >256 4 32 16 0.03 0.03 4 4 8 4 8 2 1 

W cibaria CMS32 0.5 >256 4 64 16 0.06 0.03 4 4 16 4 16 2 1 

L. reuteri Lr3 0.5 256 8 128 32 0.25 0.03 4 4 8 4 8 4 2 
L. sa/ivarius Ls4 0.5 >256 8 128 32 0.03 0.03 1 2 2 0.5 0.5 1 0.5 
L. rhamnosus GGS 1 >256 8 32 8 0.03 0.03 0.25 1 256 0.1 0.1 0.25 0.5 

E. faeca/is ATCC 292126 1 2 256 256 >256 2 16 32 4 4 8 2 1 2 
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MIC µg/ml 

Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. Max. 

W cibaria CM17 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM67 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM107 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM187 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM347 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM237 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM327 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM97 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM197 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
W cibaria CM277 S (~4) ND R(>16) R(>64) R(>64) ND ND S (~8) S (~4) ND ND ND ND ND 
Lactobacil/us Obligate 
Heterofermentative8 2 NR 16 32 (64) 64 1 1 (4) 8 4 ND ND ND (NR) ND 

Leuconostoc8 2 NR 16 16 64 1 1 8 4 ND ND ND (NR) ND 
L. reute~ 2 NR 8 64 64 1 1 (4) 16 (32) 4 ND ND ND (NR) ND 
Lactobacil/us facultative 
heterofermentative 
L. salivarius\8 

4 NR 16 64 64 1 1 (4) 8 4 ND ND ND (NR) ND 

L. rhamnosus8 4 NR 16 64 32 1 1 (4) 8 4 ND ND ND (NR) ND 
Enterococcus8 2 4 32 1024 128 4 4 4 16 ND ND ND (NR) ND 
1 As reported by Kang et al. (2019) 
2 As reported by OraPharm 
3 As reported by Kang et al. (2019): L reuteri isolated from a commercial product (Sweden) 
4 As reported by Kang et al. (2019): L salivarius isolated from a commercial product (Japan) 
5 As reported by Kang et al. (2019): L rhamnosus GG (KCTC 5033) 
6 As reported by Kang et al. (2019): E faecalis ATCC 29212 
7 As reported by Quattrini et al. (2020): S = susceptible (defined as MIC ~ breakpoint (MBP in parentheses); R = resistance (defined as MIC> breakpoint (MBP in 
parentheses) 
8 EFSA taxonomy reflects genus name prior to publication of the taxonomy reclassification by Zheng et al. (2020). Any values that changed as reported by EFSA 
FEEDAP Panel (2018a) are noted in the footnotes as appropriate. 
MBP as reported in EFSA (2012). Any values that changed as reported in EFSA (2018) are presented in parentheses (). Green text indicates values are at or below the 
MBP; red text indicates values are above the MBP 
µg =microgram; ml = milliliter; MBP = Microbial Break Point; MIC =minimal inhibitory concentrations; ND= not determined; NR = not required 

b. Genomic Assessment of Antibiotic Resistance Genes 

Genomic screening for 28 known antibiotic resistance genes (ARG) (including KAN) was completed 
using a PCR analysis as reported by Kang et al. (2019). No ARGs in the chromosome and plasmid 
DNA of W. cibaria strain CMU were identified in OraPharm's analysis of CMU as confirmed in Kang et 
al. (2019). 
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Kang et al. (2019) concluded that “in this study, W. cibaria CMU and CMS1 strains were found to be 
safe strains because they did not have ARGs, antibiotic resistance transferability, or virulence factors, 
indicating that the safety of this species was strain-specific.” In the ARDB “resisGenes List” provided 
by OraPharm, kanamycin, fosfomycin, methicillin, and VanZ were included in this assessment. 
Further, it is important to note that although the organism is resistant to kanamycin in the MIC test, 
kanamycin and vancomycin resistance of the CMU strain is not transferable, as demonstrated by lack 
of transconjugants in a transfer test performed with Lactobacillus rhamnosus (a recipient strain that is 
susceptible to kanamycin) and E. faecalis (an organism with high vancomycin sensitivity) (Kang et al., 
2019). As described in Kang et al. (2019), the amplicon for a conjugative transposon integron-specific 
genes on chromosome and plasmid were not found in the analysis for strain CMU. 

The ARDB and Resistance Gene Identifier (RGI) were also used to analyze strain CMU for antibiotic 
resistance genes (Alcock et al., 2020; McArthur et al., 2013). RGI utilizes BLAST (Basic Local 
Alignment Search Tool) to predict complete resistomes from genomic and metagenomic data. The 
RGI database is regularly updated to ensure it contains the most current mechanisms of antibiotic 
resistance as identified in primary peer-reviewed literature. This database is a high-quality resource to 
evaluate the molecular basis of antimicrobial resistance and provides curated reference sequences 
and resources to analyze genome sequences (Jia et al., 2017; McArthur et al., 2013). 

As reported by Kang et al. (2019) the analysis protocol used was described as follows: 

similar to the analysis protocol provided by ARDB (http://ardb.cbcb.umd.edu/index.html), and the 
analysis proceeded without arbitrary adjustment values. CARD BLAST and RGI 
(https://card.mcmaster.ca/analyze/rgi) were also used for genome-based analysis of ARGs 

The ARDB evaluation analyzed 7828 ARGs and used an E value of 1 x 10 -10 as the cutoff reference 
value, and included kanamycin, fosfomycin, methicillin, and vancomycin. The RGI analysis included 
26 genomes registered in NCBI GenBank, including strain CMU chromosome (Filename = GenBank: 
CP013936.1) and strain CMU plasmid (Filename = GenBank: CP013937.1). The ARDB analysis 
showed that “no genes in W. cibaria strains [CMU] were homologous (% identical) at the 
chromosome and plasmid levels”. The RGI analysis also did not identify any ARGs for W. cibaria 
CMU. 

3.  Assessment of Antimicrobial and Secondary Metabolites  

It is important to demonstrate that a live microbial strain does not produce antimicrobial substances 
that are used in medical or veterinary medicine. It is also important to demonstrate that CMU would 
not alter the normal microflora in a way that might provide an environment of selective pressure for 
antibiotic resistance gene acquisition (Pariza et al., 2015). 

W. cibaria is reported to have antimicrobial activity and can produce a variety of antagonistic 
substances, including organic acids, bacteriocins, exopolysaccharides (EPS), and hydrolytic enzymes 
(Abriouel et al., 2015; Fessard and Remize, 2017). 

GRAS ASSOCIATES, LLC                    Page 38 of 151 



       
    

                                                                                       

  
   

  
     

  
 

    
  

 
   

      
    

  

    
   

     
  
   

  
 

  
   

   

   a. In silico Assessment 

  
    

   
    

   
  

    
       

       
     

    

GRAS Notice – Weissella cibaria 
OraPharm 3/11/2022 

Lim et al. (2018) investigated the antimicrobial activity and metabolite production for the cell-free 
supernatant (CFS) of strain CMU, reporting the production of organic acids and secreted proteins. 
CMU was found to produce hydrogen peroxide (H2O2) and had an H2O2-dependent inhibitory effect 
on oral bacteria P. gingivalis and P. intermedia. Jang et al. (2016) also confirmed the ability of strain 
CMU to produce H2O2 and inhibit growth of S. mutans, Streptococcus sobrinus, Fusobacterium. 
nucleatum, and Porphyromonas gingivalis. HPLC analysis confirmed the presence of lactic, acetic, 
and citric acids in the CFS and found inhibition of P. gingivalis, P. intermedia, and F. nucleatum in the 
presence of these acids (Lim et al., 2018). Oleic acid was also identified in this study and noted as 
having potential for antibacterial activity. Other substances were identified, including N-
acetylmuramidase (lysozyme), and bacteriocins were also noted as potentially present (Lim et al., 
2018). As shown in Part 6.B.4.b, CMU is not toxic to KB human mouth epithelial cells in vitro, 
indicating that concentrations of secondary metabolites that may be secreted by the organism are not 
high enough to cause toxicity to cells lining the human mouth. 

While production of certain compounds might inhibit potentially pathogenic bacteria and therefore are 
a desirable trait for a live microbial, there could also be detrimental impacts on the normal, healthy 
flora. Therefore, OraPharm has conducted a study in vitro to determine the ability of W. cibaria CMU 
to inhibit growth of L. acidophilus, L. fermentum, and L. reuteri. The different species were mixed in 
the same amounts and cultured for 24 h. As a result of measuring the number of bacteria after 8 h 
and 24 h, respectively, CMU did not affect the growth of other common Lactobacillus strains 
(Appendix 8). 

Based on this, there is no evidence that strain CMU has a negative impact on normal, healthy flora 
and combined with the toxicity data and clinical data discussed in Part 6.B.9 and Part 6.B.10, there is 
no reason to believe that strain CMU produces any compounds that pose a safety concern. 

4.  Assessment of Virulence  

If a novel bacterial strain belongs to a taxonomic group with pathogenic or virulent potential, it is 
important to demonstrate a lack of virulence factors (Sanders et al., 2010). The literature for 
Weissella species does indicate some potential for virulence factors, including hemolysin genes, 
collagen adhesion genes, platelet associated adhesion genes, and mucus-binding protein genes 
(Abriouel et al., 2015; Quattrini et al., 2020). Therefore, strain CMU was thoroughly evaluated for any 
virulence factors or toxin production. 

The assessment reported by Kang et al. (2019) using a publicly available web-based tool for WGS 
analysis hosted by the Center for Genomic Epidemiology (CGE) concluded that no virulence factors 
were present for the categories: “Shiga-toxin genes for E. coli, Virulence genes for E. coli, Virulence 
genes for Listeria, Exoenzyme genes for S. aureus, Toxin genes for S. aureus, Hostimm genes for S. 
aureus, Virulence genes for Enterococcus”. The search for virulence factors in W. cibaria CMU was 
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completed using the VirulenceFinder 2.0 SeNer, a component of the CGE11 (Appendix 9). The 
database detects homologous sequences for the virulence genes related to E. coli, Enterococcus, 
Listeria, and Staphylococcus aureus in WGS data (Joensen et al., 2014). The output consists of best
matching genes from BLAST analysis of the selected database against the submitted genomes of W. 
cibaria CMU. The selected %10 threshold was set at 90% and the selected minimum length at 60%. 
In the event of a matching resu lt, the output would show information on the predicted virulence gene, 
the %10, the length of query and database gene, the position of the hit in the contig, and the 
accession number of the hit. The genome sequence of W. cibaria CMU was compared with the 
genome sequences of four well-known pathogens (E. coli, Enterococcus, Listeria, and 
Staphylococcus aureus) . The virulence factors included E. coli Shiga toxin gene and S. aureus 
exoenzyme genes, host immune alteration or evasion genes, and toxin genes. 

No virulence factors were found in the genomic sequence of W. cibaria CMU (Table 22). This resu lt 
shows that the genomic sequence of W. cibaria CMU does not include toxic or pathogenic genes 
related to E. coli, Enterococcus, Listeria, or S. aureus. 

Table 22. Virulence gene analysis of W. cibaria CMU 

Virulence Genes W. cibaria CMU 
Shiga-toxin genes for E. coli None found 
Virulence genes for E. coli None found 
Virulence genes for Listeria None found 
Exoenzyme genes for S. aureus None found 
Toxin genes for S. aureus None found 
Hostimm genes for S. aureus None found 
Virulence genes for Enterococcus None found 

OraPharm also used the Gapped BLAST and PSI-BLAST to determine whether W. cibaria CMU has 
hemolysin genes or other virulence genes (Altschul et al., 1997; Schaffer et al. , 2001 ) .. BLASTP 
2.3.0+ analysis was used for hemolysins. The database queried was contig1 .faa, which consisted of 
2126 sequences. Queries were specifically performed for B. cereus (tripartite hemolysin BL 
component L2, tripartite hemolysin BL component L 1, tripartite hemolysin BL component B, CytK 
(partial) and cereulide peptide synthetase (partial)) and B. cytotoxicus (NheA, NheB, NheC). The 
resu lts of this analysis showed no matches for any of the hemolysins with the exception of three 
sequences producing significant alignments with cereulide peptide synthetase (partial). The 
databases contig2.faa, which included 23 sequences and 3,858 total letters and contig3.faa which 
included 3 sequences and 434 total letters also were queried for all of the hemolysins mentioned 
above (including cereul ide peptide synthetase (partial)) and no matches were found (Table 23). 

11 See http://www.qenomicepidemiology.org/. Accessed May 05, 2021 . 
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The Gapped BLAST and PSI-BLAST indicated that there were no hemolytic genes in W. cibaria 
CMU. In addition, the CMU genome was evaluated for a diarrhea-type toxin using enterotoxin and an 
emetic-type cereulide toxin. There was no homology with the diarrhea-type toxin, and the emetic toxin 
had a low homology of about 23-27% (identity%). Therefore, it was confi rmed that W. cibaria CMU 
does not have toxin genes. Because results of the hemolysin analysis suggest the potential for 
cereulide peptide synthetase production, additional hemolysin analysis was performed. 

Strain CMU was evaluated for 13-hemolytic activity and was found to display no hemolysis in a 5% 
sheep blood agar assay, indicating that this strain lacks 13-hemolysis activity (Kang et al., 2019). 

Whi le the in silico analysis disclosed the potential for production of cereulide peptide synthetase, the 
in vitro analysis for hemolysis was negative and the sheep blood agar assay were negative, indicating 
that strain CMU does not possess hemolytic activity. 

Table 23. Toxin Evaluation of Diarrheal and Emetic Type Food Poisoning 

Toxin gene Gene/protein Accession number W. cibaria CMU 
Hemolysin BL (HBL) hb/C/L2 Accession: AY822584.1 None found 

hb/0/L 1 None found 
hb/A/B None found 

Nonhemolytic enterotoxin nheA/A Accession: DQ885236.1 None found 
(NHE) nheB!B None found 

nheC/C None found 
Cytotoxin (CytK) CytK/CytK Accession: KP409163.1 None found 
Emetic toxin (Cereulide) ces/ces Accession: AY691650.1 None found 

b. Cytotoxicity Assay 

As discussed in Part 6.B.3, Weisse/la species can produce a variety of secondary substances that 
are toxic to cells (Abriouel et al. , 2015; Fessard and Remize, 2017). For novel microorganisms, it is 
important to establish that the strain is not toxic or hazardous. 

Therefore, OraPharm performed a study to determine if CMU is toxic to KB human mouth epithel ial 
cells in vitro (Kang et al. , 2011 ). The cells were incubated with live W. cibaria at various 
concentrations (margin of exposure of 10, 100, 1,000) for 24 h. The specific numbers of cells added 
to the cultures were not stated. Cytotoxicity was assessed by an MTT ((3-[4,5-dimethylthiazol-2-yl]-
2,5 diphenyl tetrazolium bromide) assay. This assay is based on the conversion of MTT into formazan 
crystals by living cells, which determines mitochondrial activity. Cell viabi lity was :::: 95% of the 
untreated control in all test conditions, indicating lack of toxicity of W. cibaria to the cells. The results 
indicate that the strain would not cause toxicity to cells lining the human mouth, even if in contact for 
24 h. 
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5.  Biogenic  Amine Production  

Biogenic amines  are noted as  potential concern for  LAB in general  and are identified for some  W.  
cibaria  species (Fessard and Remize, 2017). However,  the  W. cibaria  strains evaluated by  Fessard 
and Remize (2017)  did not  produce biogenic amines  from  histidine, lysine, ornithine or tyrosine and 
no genes encoding decarboxylases related to biogenic  amine production were identified by  Quattrini  
et al. (2020).  OraPharm  performed analyses of  three representative samples of  strain CMU for the  
ability  to produce biogenic  amines,  using three methods  and no biogenic  amines were identified. 
Biogenic amines  evaluated included: Histamine, T ryptamine,  β-phenylethylamine, P utrescine,  
Cadaverine, Tyramine, Spermidine, and Spermine.  Results  from the representative samples are 
provided in Appendix 10.  

•  Strain CMU was first screened using methods described by  Bover-Cid and Holzapfel (1999).   
o  Cadaverine and putrescine were evaluated with commercially available lysine  (MB-

88014, MB cell) and ornithine (MB-88015, MB cell)  decarboxylase test  kits.  
o  Histamine and tyramine  were evaluated in a  decarboxylase medium (pH 5.4) containing 

1% histidine or tyrosine, 0.006% bromocresol purple,  and 0.005% pyridoxal-5-
phosphate  and positive reactions  were recorded when a purple color occurred 
(response to a pH shift of the bromocresol  purple indicator).  

•  HPLC analysis of  histamine was performed by SGS (Republic of Korea) which found no 
detectable levels  of histamine (Limit of Quantitation: 5 mg/kg).  

•  Biogenic  amines  were further analyzed by the laboratory of the College of Science and  
Technology, Department of Food and Biotechnology, Korea University using chromatographic  
methods  described by  Eerola et al. (1993). No biogenic  amines were identified in these 
analyses  for Histamine, Tryptamine,  β-phenylethylamine, Putrescine, Cadaverine, Tyramine,  
Spermidine, and Spermine.  

6.  Additional Safety Aspects Assessed  

Other potential safety  concerns were assessed by Kang et al. (2019), reporting several important  
negative results supportive of strain CMU safety:  

•  Strain CMU did not show an ability to degrade gelatin, indicating a lack of concern for  protein 
degradation and cell  invasion  

•  Strain CMU was found to not  produce secondary bile salts (deoxycholic acid and lithocholic  
acid),  D-lactic  acid,  urease,  β-glucuronidase, indole, nitrate reductase  

•  Strain CMU did not show platelet aggregation capability  
•  Strain CMU did not  produce the specific compound phenylpyruvic  acid  

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

W. cibaria  colonizes in the mouth, and significantly higher levels of  W. cibaria  are found in t he mouths  
of subjects receiving 28 daily  oral  doses of 0.8 x 108  CFU W. cibaria  strain CMU (Lee et al.,  2020). 
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Continued administration for an additional 28 days did not cause a further increase in W. cibaria 
colonization in the subjects. The ultimate fate of W. cibaria has not been studied in vivo; however, it is 
likely that CFU that do not colonize in the mouth are likely to be swallowed. 

8. Genetic Toxicity Studies 

A reverse mutation test, an in vitro mammalian chromosome aberration test, and an in vivo 
micronucleus test have been conducted with W. cibaria CMU (Dolan et al. , 2022). All studies were 
performed according to Good Laboratory Practice (GLP). 

Results of the studies, which are all negative for genotoxicity, are tabulated below (Table 24). 

Table 24. Genetic Toxicity of W. cibaria CMU 

Endpoint System Concentrations 
Tested 

Result Reference 

Reverse mutation S typhimurium 0, 62,185, 556, 1667 and Negative 
(OECD 471) TA98, TA100, 5000 µg/plate ± S9 

TA1535, TA1537, E. metabolic activation 
coli WP2uvrA 

In vitro chromosome Chinese Hamster 20.58, 61.73, 185.19 Negative for 
aberration test Ovary (CHO-k1 ) µg/ml, 24 hr incubation, - chromosome 
(OECD 473) cells S9 aberrations, 

endoreduplication 
and oolvoloidv 

In vitro chromosome Chinese Hamster 61.73, 185.19, 555.56 Negative for 
aberration test Ovary (CHO-k1 ) µg/ml, 6 hr incubation, 18 chromosome Dolan et al. 
(OECD 473) cells hr recovery, -S9 aberrations, (2022) 

endoreduplication 
and oolvoloidv 

In vitro chromosome Chinese Hamster 185.19, 555.56, Negative for 
aberration test Ovary (CHO-k1 ) 1,666.67µg/ml, 6 hr chromosome 
(OECD 473) cells incubation,18 hr recovery, aberrations, 

+S9 endoreduplication 
and oolvoloidv 

In vivo micronucleus, SPF 1250, 2500 and 5000 Negative 
bone marrow (OECD CrlOri:CD1 (ICR) mg/kg bw/day No cytotoxicity 
474) mice observed 
S9 - Supernatant fraction fromliver homogenate of a male Sprague-Dawley rat induced with Aroclor-1254, 
centrifuged at 9000g, which contains microsomal enzymes 

9. Toxicology Data 

a. In vivo Toxicity Studies 

A single dose oral toxicity study, a two week range finding study and a 13 week repeated oral dose 
study in male and female Sprague-Dawley rats have been conducted with W. cibaria CMU (Dolan et 
al. , 2022). The single dose and 13 week studies were performed according to Good Laboratory 
Practice (GLP). 
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In the acute study, doses of 0, 1250, 2500 and 5000 mg/kg bw were administered once by gavage to 
groups of 5 rats/sex that had been fasted overnight (Dolan et al., 2022). Corresponding viable cell 
counts were 4.5 x 108, 9.0 x 108, and 1.8 x 109 CFU/kg bw, respectively. Animals were observed for 
clinical signs over 14 days and were weighed just prior to test material administration and on days 
1,4,7 and 14 (before necropsy). None of the animals died and no abnormal clinical signs were 
observed during the study. The animals gained weight normally and there were no abnormal 
macroscopic findings at necropsy. The results indicate that the lethal dose of W. cibaria CMU in 
Sprague-Dawley rats is > 5000 mg/kg bw (1.8 x 109 CFU/kg bw). 

For the range finding study, doses of 0, 1250, 2500 and 5000 mg/kg bw were administered once daily 
by gavage to groups of 5 rats/sex for a total of 14 days (Dolan et al., 2022). Corresponding viable cell 
counts were 4.5 x 108, 9.0 x 108, and 1.8 x 109 CFU/kg bw, respectively. Animals were observed daily 
for mortality and clinical signs and weekly for body weight, and food and water consumption. Animals 
were fasted overnight prior to blood collection on Day 14 for standard hematology and clinical 
chemistry. Testes, prostate, ovaries, uterus, spleen, liver, thymus, adrenals, kidneys, heart, lungs, 
brain, pituitary gland were collected from animals at necropsy on Day 14. All organs were weighed 
and placed in appropriate fixative. None of the animals died during the study and no abnormal clinical 
signs or necropsy findings were observed. There was no effect of the test material on body or organ 
weights or food or water consumption. The mean platelet volumes levels of mid and high dose males 
and the percentages of neutrophils in the low and mid dose female groups were increased compared 
to the vehicle control group (p<0.05). Increases in blood urea nitrogen and triglycerides were 
observed in the low dose female group compared to controls (p<0.05). The authors of the study did 
not consider any of these changes to be toxicologically significant because they were minor in nature 
and/or not dose dependent. 

Based on results of the 14 day study, the authors chose doses of 0, 1250, 2500 and 5000 mg/kg bw 
for the 13 week gavage study in groups of 10 rats/sex (Dolan et al., 2022). The study was performed 
in compliance with GLP and OECD Test Guideline 408. The study included examinations for clinical 
signs, body weight, food consumption, ophthalmology, urinalysis, blood coagulation, serum thyroid 
hormones, clinical chemistry, hematology, estrus cycle, and weights and histopathology of all organs 
recommended by the guideline. None of the animals died during the study and no abnormal 
ophthalmological findings were observed. There was no effect of the test material on clinical signs, 
estrus cycle or thyroid hormones. 

Body weights of all groups of males were generally significantly lower than controls during weeks 5-8 
but normalized by week 9. Decreases in food consumption were observed in all groups of treated 
males from weeks four onward. The authors considered these effects to be related to administration 
of the test material but did not consider them to be adverse because the magnitude of the changes 
was <10%. 

The specific gravity and the pH of urine from males and females showed dose-dependent increases. 
The urine volume of high dose males also was decreased compared to the vehicle control group. 
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However, the authors did not consider these changes to be toxicologically relevant because no 
abnormal changes in clinical pathology or histopathology related to kidney were observed. 

Regarding hematology, white blood cell counts were decreased in low and high dose males and the 
percentages of eosinophils were decreased in low and mid dose females compared to controls. The 
prothrombin times of low and high dose males were also lower than controls. The only changes that 
occurred in clinical chemistry were increased bile acids and bilirubin in mid-dose females. These 
changes were not dose dependent and were within range of normal and therefore were not 
considered biologically significant. 

Focal necrosis in the liver was observed in one control and one high dose female. Focal cell 
infiltration (mononuclear) and focal cortical scar in the kidney, focal cystic degeneration in the adrenal 
gland and focal atrophy of the acinar cells in the pancreas was observed in one female control 
animal. Harderian gland focal cell infiltration (mononuclear) also was observed in a female control 
animal. Ectopic thymus was observed in one female control animal and focal inflammatory cell 
infiltration in the lungs was observed in one male control animal. Ultimobranchial cysts in the thyroid 
were observed in 3 female controls, 3 male controls, 2 high dose females, and 5 high dose males. 
One male in the high dose group exhibited cardiomyopathy. The histopathological findings in test 
animals were considered to be incidental due to similar incidences in control animals. 

There was a decrease in the left adrenal gland weight of low dose males and in the right thyroid 
weight of mid dose males and an increase in the right thyroid weight of high dose males compared to 
controls. In the case of relative organ weights, there was an increase in the right thyroid weight of 
high dose males compared to the control group. The authors of the study did not consider these 
changes to be related to administration of the test substance because of lack of a dose-response 
relationship and lack of corresponding histopathological findings. Further, there were no effects of the 
test material on thyroid hormones. 

The results of the study indicate that the no observed adverse effect level (NOAEL) of W. cibaria 
CMU in Sprague-Dawley rats is 5,000 mg/kg/day (1.8 x 109 CFU/kg bw/day), the highest dose tested. 

One study in mice with ligature-induced periodontitis and two in beagle dogs investigated the effect of 
the strain on oral health (Do et al., 2018; Do et al., 2019; Kim et al., 2020b). Up to 1 x 109 CFU/day 
was tested in mice for 14 days and 2 x 109 CFU/day for 6 weeks in dogs. The strain was applied to 
the teeth or gums. The authors of the study in mice stated: “all animals remained healthy during the 
experimental period.” There were no significant differences in body weight among the groups and no 
specific adverse events were observed. It is unclear whether the Do et al. (2018) study in dogs 
reported any adverse effects because the article was in Korean and only the tables were translated to 
English. 

No irritation was observed in an unpublished oral mucosal irritation test of W. cibaria CMU in three 
male Syrian hamsters (KCL Study Report 7, 2021). The strain was administered in the left cheek 
pouch at 0.3 mL (1.8 × 109 CFU). The control was 0.3 mL of sterile distilled water in the right cheek 
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pouch.  The animals were exposed to the test and control substances for at least 5 minutes, after 
which they were washed with physiological saline solution.12 The procedure was repeated every 1 ± 
0.1 hr for 4 hr, for a total of 5 applications. At the time of every administration and (24 ± 2) hr after 
administration, cheek pouches were graded for erythema. At (24 ± 2) hours after the final 
administration, all animals were euthanized and both cheek pouches were removed. The removed 
cheek pouches were fixed in 10% formalin solution containing neutral phosphate-buffered saline, 
sectioned and examined microscopically. No erythema, eschar or abnormal lesions were observed in 
the cheek pouch at any of the evaluations, and the irritation index was calculated as 0.0.  

W. cibaria CMU tested negative for skin sensitization in 40 male Hartley guinea pigs, by the Beuhler 
method (KCL Study Report 8, 2021). The induction/challenge dose was 40% (w/v) of a preparation 
containing 3.6 x 108 CFU/g suspended in sterile distilled water. The positive control substance (α-
hexylcinnamaldehyde) was administered in corn oil vehicle at 90% (w/v) (induction) and 45% (w/v) 
(challenge). Skin sensitization was evaluated by observing clinical signs and skin reactions 24 and 48 
hr after removal of the challenge patches. The test substance showed a sensitization rate of 0% at 
both evaluation times and was classified as a non-sensitizing substance. The study was valid, as the 
positive control response was 60% and 70% at the 24 and 48 hr evaluation points, respectively. 

10. Clinical Safety Data 

A number of clinical studies have been performed with W. cibaria strain CMU providing a daily intake 
of 0.8 x 108 – 1.0 x 109 CFU per day. While most studies were not specifically designed to assess 
safety, the relevant parameters are summarized in Table 25. For the purpose of this dossier, we have 
focused on any discussion of potential adverse effects associated with the intake of strain CMU. In 
particular, Lee et al. (2020) included several safety parameters that are commonly measured in safety 
studies. Results of this study showed that daily consumption of 0.8 x 108 CFU/day (8 x 107 CFU/day) 
W. cibaria strain CMU from OraPharm for 8 weeks was well tolerated in young and middle-aged 
humans and had no effect on vital signs, clinical chemistry or hematology, except for a significant 
increase in monocytes (p = 0.005). The increase in monocytes was not considered adverse because 
it was within normal limits. 

Table 25. Results of W. cibaria CMU studies in humans 

Total Daily 
Amount 

Population 
Characteristics 

Study Design and 
Duration 

Noted Effects 
Safety parameter Results Reference 

0.8 x 108 
CFU/day 

W. cibaria strain 
CMU 

(OraPharm) 

n = 92 without 
periodontitis; 

34/group analyzed 
Age = 20-39 yrs 

Randomized, DB, placebo 
controlled, 8-week 

duration. 
 

Subjects sucked on tablet 
containing the test article 

14 Dropouts in test article group and 
8 dropouts in placebo group. 

Reasons given for dropouts in each 
group were withdrawn consent, 

antibiotic use or <80% compliance. 
 

Kang et al. (2020) 

 
12 It is unclear whether the cheek pouch was washed after each application. 
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Total Daily 
Amount 

Population 
Characteristics 

Study Design and 
Duration 

Noted Effects 
Safety parameter Results Reference 

or placebo before bed and 
did not eat or drink 

afterwards (presumably 
until morning). 

Evaluations were obtained 
prior to eating breakfast 

No adverse effects on measured 
indices of oral health. 

 
 

0.8 x 108 
CFU/day 

W. cibaria strain 
CMU 

(OraPharm) 

n = 92 without 
periodontitis; 

34/group analyzed 
Age = 23.6 (±3.4) 

yrs in placebo 
group and 23.4 
(±2.9) yrs in test 

group* 

Randomized, DB, placebo 
controlled, 8-week 

duration. 
 

Subjects were instructed 
to place powdered test 

article or placebo in mouth 
before bed and swallow 

after melting. Subjects did 
not eat or drink afterwards 

(presumably until 
morning). 

Evaluations were obtained 
prior to eating breakfast 

14 Dropouts in test article group and 
8 dropouts in placebo group. 

Reasons given for dropouts in each 
group were withdrawn consent, 

antibiotic use or <80% compliance.  
 

No adverse effect on caries incidence 
and no increase in acidogenic 

potential of plaque in test group. 
 
 

Kang et al. (2021) 

1 x 108 
CFU/day 

W. cibaria strain 
CMU 

(Oradentics 
Inc.) 

n = 60 with halitosis 
and high breath 

VSC 
concentrations; 

29/group analyzed 
Age = 20-30 yrs 

Randomized, DB, placebo 
controlled, 8-week 

duration. 
 

Subjects sucked on tablet 
containing the test article 

or placebo before bed and 
did not eat or drink 

afterwards (presumably 
until morning). 

Evaluations were obtained 
prior to eating breakfast 

1 dropout/group (reason not stated).  
 

No adverse effects of test material on 
indices of halitosis measured.  

 
 

Kim et al. (2020a) 

0.8 x 108 
CFU/day  

W. cibaria strain 
CMU 

(OraPharm) 

n = 92 without 
periodontitis; 

34/group analyzed 
Age = 20-39 yrs* 

Randomized, DB, placebo 
controlled, 8-week 

duration. 
 

Subjects sucked on tablet 
containing the test article 

or placebo before bed and 
did not eat or drink 

afterwards (presumably 
until morning). 

Evaluations were obtained 
prior to eating breakfast 

14 Dropouts in test article group and 
8 dropouts in placebo group. 

Reasons given for dropouts in each 
group were withdrawn consent, 

antibiotic use or <80% compliance.   
 

No adverse effects of test material on 
indices of halitosis measured. No 

SAE observed. 1 AE per group (mild 
xerostomia in test group and mild 

diarrhea in placebo group).  
 

Lee et al. (2020) 
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Total Daily 
Amount 

Population 
Characteristics 

Study Design and 
Duration 

Noted Effects 
Safety parameter Results Reference 

No effect of test material on vital 
signs, clinical chemistry or 

hematology except for a significant 
increase in monocytes (p = 0.005). 

Value within normal limits. 
0.8 x 108 
CFU/day  

W. cibaria strain 
CMU 

(OraPharm) 

n = 92 college 
students; 34/test 

group and 
28/placebo group 

analyzed** 

Randomized, DB, placebo 
controlled, 8-week 

duration. 
 

Subjects sucked on tablet 
containing the test article 

or placebo before bed and 
did not eat or drink 

afterwards (presumably 
until morning). 

Evaluations were obtained 
prior to eating breakfast 

7 Dropouts in test article group and 4 
dropouts in placebo group. Reasons 

given for dropouts in each group 
were withdrawn consent, antibiotic 

use or <80% compliance   
 

No adverse effects of test material on 
indices of halitosis measured. No 

SAE observed. 1 AE per group (mild 
xerostomia in test group and mild 

diarrhea in placebo group) 
considered unelated to intervention 

Lee et al. (2021) 

1 x 109 CFU/day  
W. cibaria strain 

CMU 
(Oradentics 

Inc.) 

n = 50 subjects 
(25/group) 

Age not stated 

Randomized, DB, placebo 
controlled, 4-week 

duration. 
Subjects sucked on tablet 
containing the test article 
or placebo after dinner. 

Evaluations performed at 
least 2 hrs after eating or 

drinking 

No mention of any dropouts  
 

No adverse effects of test material on 
growth of the dental caries causing 

bacteria 

Park et al. (2018) 

AE – adverse events; CFU – colony forming units; DB – double blind; n – number; SAE – serious adverse events; yrs – years 
 

C. Safety Decision Tree 

Pariza et al. (2015) developed a decision tree to assess the safety of microbial cultures for human 
consumption. This decision tree is commonly used to evaluate safety to a strain level due to the 
existence of genetic diversity within a genus and species. The safety of W. cibaria CMU has been 
evaluated utilizing the scientific procedures as outlined by Pariza et al. (2015). Based on the outcome 
of the decision tree for determining the safety of microbial cultures for consumption by humans and 
animals including strain characterization and genome sequencing, screening for undesirable 
attributes and metabolites, and experimental evidence of safety in appropriately designed safety 
evaluation studies, it was concluded that W. cibaria CMU is deemed to be safe for human 
consumption. The decision tree for W. cibaria CMU based on Pariza et al. (2015) is provided in Table 
26. 
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Table 26. Safety Decision Tree 

Decision Tree Question Based on Pariza et al. (2015) Conclusion for W. cibaria strain CMU 
1. Has the strain been characterized for the purpose of assigning 

an unambiguous genus and species name using currently Yes. 
accepted methodology? Designation as W. cibaria is supported with WGS, 16S 

(If YES, go to 2. If NO, the strain must be characterized and rRNA analysis, ANI, phenotypic, and RAPD analysis. 
unambiguously identified before proceeding). 

2. Has the strain genome been sequenced? 
(If YES, go to 3. If NO, the genome must be sequenced before 

proceeding to 3.) 
Yes. 

3. Is the strain genome free ofgenetic elements encoding 
virulence factors and/or toxins associated with pathogenicity? 

(If YES, go to 4. If NO, go to 15.) 

Yes, there was no evidence of concern identified. 
No virulence factors identified from genomic evaluations of 

strain CMU based on the CGE and Gapped and PSI 
BLAST, as well as in vitro cytotoxicity, biogenic amine, 

and ~-hemolysis analyses. 

4. Is the strain genome free of functional and transferable antibiotic 
resistance gene DNA? 

(If YES, go to 5. If NO, go to 15.) 

Yes, there was no evidence of concern identified. 
Overall MIC results, genomic evaluation of ARGs, and 

lack of kanamycin and vancomycin resistance 
transferability indicates that there is no evidence of high 

risk HGT. 

5. Does the strain produce antimicrobial substances? 
(If NO, go to 6. If YES, go to 15.) 

No, no evidence of concern identified. 
Strain CMUdoes not inhibit growth of L. acidophilus, L. 

fermentum, and L. reuteri in vitro, and no safety concerns 
were raised in the animal and human studies. 

6. Has the strain been genetically modified using rDNA 
techniques? 

(If YES, go to 7. If NO, go to 8.) 
No. Strain CMUhas not been genetically modified. 

7. Do the expressed product(s) that are encoded by the introduced 
DNA have a history of safe use in food? --

(If YES, go to 8. If NO, the expressed product(s) must be shown to 
be safe before proceeding to 8.) 

8. Was the strain isolated from a food that has a history of safe 
consumption for which the species, to which the strain belongs, 

is a substantial and characterizing component (not simply an 
'incidental isolate')? 

(If YES, goto 9. If NO, go to 13.) 

No. 
Strain CMUwas isolated from human saliva. Strain 
CMU is in a chewing gum product in Korea and this 
strain has been commercially available in Korea in 

various products since 2017 without reports of adverse 
effects. 

9. Has the species, to which the strain belongs, undergone a 
comprehensive peer-reviewed safety evaluation and been affirmed 

to be safe for food use by an authoritative group of qualified --
scientific experts? 

(If YES, go to 10. If NO, go to 13.) 
10. Do scientific findings published since completion of the 

comprehensive peer-reviewed safety evaluation cited in question --
9a continue to support the conclusion that the species, to which the 

strain belongs, is safe for use in food? 
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Decision Tree Question Based on Pariza et al. (2015) Conclusion for W. cibaria strain CMU 
(If YES, go to 11. If NO, go to 13.) 

11. Will the intended use of the strain expand exposure to the 
species beyond the group(s) that typically consume the species in 
"traditional" food(s) in which it is typically found (for example, will a 
strain that was isolated from a fermented food typically consumed 
by healthy adults be used in food intended for an 'at risk' group)? 

(If NO, go to 12. If YES, go to 13.) 

-

12. Will the intended use of the strain expand intake of the species 
(for example, increasing the number of foods beyond the 

traditional foods in which the species typically found, or using the 
strain as a probiotic rather than as a fermented food starter culture, 

which may significantly increase the single dose and/or chronic 
exposure)? 

(If NO, go to 14. If YES, go to 13.) 

-

13. Does the strain induce undesirable physiological effects in 
appropriately designed safety evaluation studies? 

(If YES, go to 15. If NO, go to 14.) 

No. 
The strain is not genotoxic and does not produce 

undesirable effects in safety studies in rodents and a 
clinical trial that included several but not all clinical 

chemistry and hematology parameters that are measured 
in safety studies in rodents. 

14. The strain is deemed to be safe for use in the manufacture 
of food, probiotics, and dietary supplements for human 

consumption. 
Strain CMU meets standards as defi ned by the Pariza 

decision tree and is deemed safe for human consumption. 
15. The strain is NOT APPROPRIATE for human or animal 

consumption. 

D. GRAS Criteria 

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

" ... reasonable certainty in the minds of competent scientists that the substance is 
not harmful under the intended conditions of use."13 

Amplification is provided in that the conclusion of safety is to include probable consumption of the 
substance in question, the cumulative effect of the substance and appropriate safety factors. It is 
FDA's operational definition of safety that serves as the framework against which this evaluation is 
provided. 

Furthermore, in discussing GRAS criteria, FDA notes that14: 

13 See 21 CFR 170.3 (e)(i) and 81 FR 54959 Available at: https:f/www.federalregistergov/documents/2016/08/17/2016-19164/substances-qenerally
recognized-as-safe (Accessed on Jan. 04, 2022). 
14 Eligibility for classification as generally recognized as safe (GRAS) pursuant to 21 CFR 170.30.Available at: https://www ecfrgov/currenUtitle-
21 /chapter-l/subchapter-B/part-170/subpart-8#170.30 (Accessed Jan. 04, 2022). 
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“…General recognition of safety requires common knowledge,  throughout the expert  
scientific community knowledgeable about the safety of substances directly  or  
indirectly added to food,  that there is reasonable certainty that  the substance is  not  
harmful under the conditions  of its intended use.”  

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

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

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

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

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

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

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

E.  Expert  Panel Findings on Safety of  OraPharm’s  Weissella cibaria  

An evaluation of the safety and GRAS status  of the intended use of  OraPharm’s  Weissella cibaria  
strain CMU has been conducted by  an Expert Panel convened by GRAS Associates;  the Panel  
consisted of  Robert  L. Martin,  Ph.D; Michael Falk, Ph.D.; and Margitta Dziwenka, DVM, DABT,  as 
Panel Chair. The Expert Panel reviewed  OraPharm’s  dossier  as well as other publicly available 
information available to them. The individuals who served as Expert Panelists are qualified to 
evaluate the safety of foods  and food ingredients by  merit  of scientific training and experience.   
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The GRAS Expert Panel report is  provided in  Appendix 11.  

F.  Common Knowledge  Elements for GRAS  Conclusions  

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

1.  Public Availability of  Scientific Information  

The key evidence for  safety of  Weissella cibaria  strain CMU is publicly available. This includes  a 
complete  genome sequence deposited in  GenBank  and publicly available NCBI data which  confirm  
that the  strain is classified as Weissella cibaria  (NCBI BioSample,  2021; NCBI GenBank,  2021; NCBI  
Genome Assembly  and Annotation, 2021; Kang et al., 2017).  Strain CMU is registered as a safe raw  
material by the Korea  Food and Drug Administration (KFDA)  and is  found in several commercialized 
oral care live microbial  products in Korea (Kang et al., 2019).  Results of tests for antibiotic resistance,  
β-hemolytic  activity,  potential for  virulence, gelatin degradation, production of secondary bile salts  or  
phenylpyruvic acid, and  platelet aggregation  are  reported by  Kang et al. (2019). Lim et al.  (2018)  
investigated the antimicrobial activity  and metabolite production for the cell-free supernatant  (CFS)  of 
strain CMU, reporting the production of organic acids and secreted proteins.  Results  of  genetic  
toxicity and rodent safety studies  and clinical studies using 8 x  107  –  1.0 x 109  CFU W. cibaria  strain 
CMU per day  have been published.  None of  the published studies indicate potential safety concerns  
from  Weissella cibaria strain CMU.    

2.  Scientific Consensus  

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

OraPharm  intends  to add W. cibaria  strain CMU  to  yogurt, frozen desserts (dairy, ices, sorbets and 
sherbets)  and mixes, hard candy and chewing gum with an intended use level of 1 x 108 CFU per  
serving throughout the shelf life of the products. The 90th  percentile intake  for  all ages  is 397 mg/day.  
Using the specification of not less than 1x109  CFU per gram, the EDI in terms of CFU per day is 3.97 
x 108.  On a body weight basis, intake is 6.24  mg/kg bw/day,  or 6.24 x 106  CFU/kg  bw/day. Similarly,  
for male children (6-11 yr), who are estimated to consume the highest amount per kg bw, the EDI is  
2.65 x 107  CFU/kg bw/day. These high intake scenarios  are unlikely  in that they assume that all of the 
foods consumed contain W. cibaria  CMU at  the highest amount.  

W. cibaria  strains  are commonly found in fermented foods like cassava, meat/fish, kimchi, tarhana,  
and sourdough, and strain CMU was isolated from  human saliva samples. Strain CMU has been 
identified as  W. cibaria  based on whole genome sequence (WGS)  analysis, 16S ribosomal  
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ribonucleic acid (rRNA)  alignment and phylogenetic homology, average nucleotide i dentity  (ANI), and 
phenotypic evaluations.  

OraPharm’s  W. cibaria  CMU is produced in accordance with FDA current Good Manufacturing 
Practices (cGMP).  OraPharm  affirms that W. cibaria  CMU is manufactured under cGMP conditions  
with raw materials and processing aids  that meet the appropriate food grade regulations.  The  
manufacturing process includes specific  quality control steps  to confirm genetic identity and limit  
genetic drift  by confirming the starter strain as  W. cibaria  CMU through 16S ribosomal DNA analysis  
and maintaining the master  stock.  OraPharm  has  established sufficient rigorous product  
specifications  and has demonstrated ba tch-to-batch consistency against these specifications.  

Strain specific data available for  W. cibaria  CMU, based on  in silico/in vitro, animal  and clinical data 
demonstrate a lack  of  safety concerns for  this strain based on the following:  

•  OraPharm  reports  that over  189,585 units of products  containing  W.  cibaria  CMU were sold  
from February  17,  2017 to Nov 04, 2021 in Korea and no adverse events  have been reported.  
Available commercialized products provide a daily intake of  W. cibaria  CMU of 1 x 109  CFU to  
2.4 x 1010  CFU per day.  

•  Results of  an EFSA  guideline MIC  assay for 14 antibiotics, and  genomic screening for  known 
antibiotic resistance genes using PCR,  ARDB and Resistance Gene  Identifier  show that  W.  
cibaria  CMU  does not harbor acquired antibiotic  resistance.  

•  W. cibaria  CMU does not affect  growth of other common Lactobacillus  strains.  

•  No virulence factors  were identified from genomic evaluations  based on the CGE  and Gapped 
and PSI BLAST,  as well as  in vitro  cytotoxicity,  biogenic  amine,  and  β-hemolysis tests.  W.  
cibaria  does not  degrade gelatin, indicating a lack of concern for protein degradation and cell  
invasion.  W. cibaria  CMU does not  produce secondary bile salts (deoxycholic acid and 
lithocholic acid), D-lactic  acid,  urease,  β-glucuronidase, indole,  or nitrate reductase.  

•  W. cibaria  CMU colonizes in the mouth, and significantly  higher levels of  W. cibaria  are found 
in the mouths of subjects receiving 28 daily  oral  doses of 8 x  107  CFU W. cibaria  strain CMU.  
Continued administration for an additional 28 days does  not cause a further increase in W.  
cibaria  colonization.   

•  W. cibaria  CMU  is  not genotoxic.  

•  Results of unpublished  studies  show that  W. cibaria  CMU is not irritating to the oral mucosa 
and does not cause skin sensitization.   

•  The lethal dose of  W. cibaria CMU in Sprague-Dawley rats is > 5000 mg/kg bw (1.8 x  109 

CFU/kg bw).  
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•  The NOAEL of  W. cibaria  CMU in a 13-week  oral toxicity study in Sprague-Dawley rats is  
5,000 mg/kg/day (1.8 x 109  CFU/kg bw/day), the highest dose tested.  

•  Based on the NOAEL  of 1.8 x  109  CFU/kg bw/day  in the 13 -week toxicity study in rats with W.  
cibaria  CMU and a conservative 100-fold safety factor for inter- and intra-species differences,  
the acceptable daily intake (ADI) of  W. cibaria  CMU in humans is calculated as  1.8 x 107  
CFU/kg bw/day. This is considerably higher than the EDI for all ages of 6.24 x 106  CFU/kg  
bw/day.  

•  The margins  of safety  calculated from comparisons of  EDI for specific populations to the  
NOAEL of  1.8 x 109  CFU/kg bw/day in rats are as follows:   

o  EDI for all  ages: 6.24 x  106  CFU/kg bw/day;  margin of safety = 288.4   

o  EDI for highest user, male child (6-11 yr) =  2.65  x 107  CFU/kg bw/day;  margin of  safety  
= 67.9  

•  Results of clinical studies  suggest that  up to  1.0 x 109  CFU  per day  W. cibaria  CMU is  
tolerated.  
 

•  Available commercialized products in Korea provide a daily  intake of  W. cibaria  CMU of 1 x 109  
CFU to 2.4 x 1010  CFU per day, and to date, there are no reports of  adverse reactions from  
distribution and sales  of over 189,000 units since 2017.  

Overall, the safety  data support the conclusion that  W. cibaria  CMU  is safe for human consumption  at 
the intended usage level.  

OraPharm  and the Expert Panel  maintain that other well-qualified scientists would conclude that  W.  
cibaria  CMU is generally recognized as safe for use in food given the regulatory and safety data 
available and using well  accepted toxicological principles.  

G.  Discussion  of  Information  Inconsistent with GRAS Conclusion  

OraPharm is  not  aware  of  any  information  that  would  be  inconsistent  with  a  finding  that  the  proposed  
use  of  W. cibaria  CMU  in  food  is  generally  recognized  as  safe.  

The  regulatory  framework  for  determining  whether  a  substance  is  generally  recognized  as  safe  
(GRAS)  is  in  21  CFR  170.30,  which  states  that  GRAS  status  through  scientific  procedures  shall  
ordinarily  be  based  upon  published  studies,  which  may  be  corroborated  by  unpublished  studies  and  
other  data  and  information.  These  criteria  have  been  applied  to  the  existing  data  for  the W.  cibaria  
strain CMU.  

GRAS ASSOCIATES, LLC                    Page 54 of 151 



       
    

                                                                                       

    
  

   
  

    
     
   

   
       

    
  

 

    
  

    
     

 

 1. List of Acronyms 

  
    

     
      
      

     
     

    
     

    
    

     
     

    
    

     
     

    

GRAS Notice – Weissella cibaria 
OraPharm 3/11/2022 

H.  Conclusion  

In consideration of the aggregate safety information available, OraPharm concludes that W. cibaria 
strain CMU as defined in the subject notification is safe for use in yogurt, frozen desserts (dairy, ices, 
sorbets and sherbets) and mixes, hard candy and chewing gum with an intended use level of 1 x 108 

CFU per serving throughout the shelf life of the products. 

The weight of the publicly available evidence from nonclinical and clinical studies with W. cibaria 
strain CMU provides a basis upon which to conclude that the proposed uses of W. cibaria strain 
CMU, as described in this dossier, satisfy the safety standard of Reasonable Certainty of No Harm 
and are safe. Based on the pivotal, published data and information that are generally available, one 
may conclude that the proposed uses of W. cibaria strain CMU, as produced consistent with current 
Good Manufactory Practice (cGMP) and meeting the food grade specifications presented above, are 
Generally Recognized As Safe (GRAS) based on scientific procedures. Support for these conclusions 
by a consensus of qualified experts in the general scientific community is provided in Appendix 11 
(Expert Panel Report). 

Accordingly, Weissella cibaria strain CMU as produced by OraPharm in accordance with FDA Good 
Manufacturing Practices and when it meets those specifications declared within the subject 
notification, meets FDA’s definition of safety in that there is “reasonable certainty of no harm under 
the intended conditions of use” as described herein and, therefore, is generally recognized as safe 
(GRAS). 

PART 7.  LIST OF SUPPORTING  DATA AND INFORMATION IN THE  GRAS  NOTICE.  

A.  References  

µg Microgram 
ADME Absorption, Distribution, Metabolism and Excretion 
ANI Average nucleotide identity 
ANIb Average nucleotide identity based on BLAST+ 
ANIm Average nucleotide identity based on MUMmer 
ARG Antibiotic resistance gene 
AST Antibiotic susceptibility testing 
BIOHAZ EFSA Panel on Biological Hazards 
BLAST Basic Local Alignment Search Tool 
CFS Cell-free supernatant 
CGE Center for Genomic Epidemiology 
cGMP Current Good Manufacturing Practice 
EDI Estimated dietary intake 
EFSA European Food Safety Authority 
EPS Exopolysaccharides 
FALCPA Food Allergen Labeling and Consumer Protection Act of 2004 
FALCPA The Food Allergen Labeling and Consumer Protection Act of 2004 
FD&C Act Federal Food Drug and Cosmetics Act 
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g Gram 
GA GRAS Associates 
GC Guanine-cytosine 
GRAS Generally Recognized as Safe 
GRN GRAS Notification 
H2O2 Hydrogen peroxide 
HGT Horizontal gene transfer 
IDF International Dairy Federation 
KFDA Korea Food and Drug Administration 
LAB Lactic acid bacteria 
Mb Megabases 
MBP Microbial break points 
MIC Minimal inhibitory concentration 
mL Milliliter 
N/A Not available 
NCBI National Center for Biotechnology Information 
NR Not reported 
QPS Qualified Presumption of Safety 
RACC Reference amount customarily consumed 
RAPD-PCR Random amplification of polymorphic DNA-polymerase chain reaction 
RGI Resistance gene identifier 
RNA Ribonucleic acid 
rRNA Ribosomal ribonucleic acid 
TCS Tetra Correlation Search 
tRNA Transfer ribonucleic acid 
U.S.  United States 
WGS Whole genome sequencing 
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iClcl<. loC)lo"' ' 

♦ 
238(MbJ 

• 
BC14 $Al.1N12317&94 GCA..007785645.1 ♦ 

,W SAl<N106220J5 PRJNA5'7196 GCA_011000636.1 2.45561 62 ......, 98.54C8 ♦ -
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Appendix 1 NCBI Genomic Characterization Data 

Figure 1.1 NCBI Hit Plot Alignment of Strains CMU and BC141 

1NCBI Genome Neighbor Report CMU (2021) 

Figure 1.2 NCBI Hit Plot Alignment of Strains CMU and CMS32 

--
2NCBI Genome Neighbor Report CMU (2021) 
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Figure 1.3 NCBI Genome Report - Circular Tree for Strain CMU3 

3 NCBI Genome Tree Report CMU (2021 ) 
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Figure 1.4 NCBI Genome Report - Rectangle Cladogram for Strain CMU4 
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Appendix 2 Macrogen 16S  Reports and Certificates of Analysis for Multiple 
Lots  

Appendix 2.1 W. cibaria CMU Lot CI11-0115N 

Appendix 2.2 W. cibaria CMU Lot CI11-0116N 

Appendix 2.3 W. cibaria CMU Lot CI11-0117N 

Appendix 2.4 W. cibaria CMU Lot Cl11-0362N 

Appendix 2.5 W. cibaria CMU Lot Cl11-0366N 
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Macrogen 16S Report – Lot CI11-0115N 
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Date of !lai.uLr,urr 'l02l-0:!-I' 

Nn ,if 

L111 N 

~Orho. •J-lti y, t/TWllll .lfl~ a-g1 I
Lomp;u•v aud.t, % • 

K...,n;. 

Certificate of Analysis - Lot Cl11-0115N 

No. : 02021040318 

Certificate of Analysis 

Analytical Result 

Test Item Result 

Sen1>o ry attribu_1c )cl lo11L'ih 11hilte ll ,~del 

120 000 OOQ 000 CFU/g ( 1 I l1{11J 1JOO 
Probi ot ics(CFU/g) (1()1) I O!l 000 000 000 B, Oo{l 11)11 

000) 

End. 

Apr 9 2021 

Wl' hc:rd.1r ,·eniiv that th<' ahove are rnrrp,•t. 

Korea Health SuppJe11eots Association lnsttlute 

Uireclur 

B Jrt1 ~ r 
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KHSI 
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 , c-er11(1cJle rJne, ool t~h· 

sling Personnel 

ood Bnd llrugs of Nint>lf1' of Fnr<I ~nd Dr•i.: S

fest ing \ffi,~1fti\ 
h Inst ~ I§~~ 

Korea Advanced Food Research Institute------1 
50 llotdeul ro, Uiwang--si, Gyeonggi do, Republi c of Korea 

Tl:.'L ,J 2-3170-~200 FAX • 82-2-52a-2on http:// ~'\l'W .l{afrt .or·. kr 

Certificate of LaboratmyTesting(Reference) 
Receipt No. (Rcissu '.!021_11 003lmO 
e) 

Produn N:une We,ssolla c ibar 1a CAlJ 

Cl ienr Con:pan} Naq,e OraPhar111 loc. 

0 
KAFRI 

Cl iem A.dd1 ess 905-ho 9-16, \eomnujaog 5-gll, Seongdonsn:u . Seoul. Repub li c of Korea 

LI ient 'lame Cl 1enl fol / Fax 02-21!]8-2573 

Lot ~o. C111--0llfiN Date of !fanufaclure >t)> J O'' IS / 2"23.'12 . l I 
/Expiralt on Datl' - ~ · -- · "- ' 

Fo, submission <MFDS) D~te of Issue 202l. D:J .Oii 

Test Items and Results 

\p1:>earance .•.....•.... . ........... , , , ......•... , .Acceptable: 
Ca loridkcal). ........ ,,, ......... , , ........ ., ... 38S.4(P<"r 100g) 
Car lxlhydra11-<<tl., ..... , ............ , ...... , ..... ti9.4 
Moi Sll1re(i)........... ,,., ....... , .............3.B 
\sh('J>J ......... ,,.. . • . .. • • • O. I> 
Crud" pro l ei n(fl ... ... .,. .. ................5.fi(N fanor 6.2S) 
Cn1d1> fat(~) ........................... ..........O.fi 
Sudium(11g/lOOg) .. ..• ••. , ..•. ,,,, .••..•• ,., .. ,, .••. 21.66 

• !he :1'xHe te~ I iLem~ and resu lts compliC'<l 11 11h th,' lest method nol1f 1t'd bv MlllS. 

kote I TI.<. aho.. mr1 <1U<!IJ,,, "'"' ,ul,Jl,itte,J imd it] n if,,.d ~,, the di"'1L 
2 TI-,e resu11- shc'Wll 10 1l11s cer11ftearc reler oul) to s~plt' tiste, I and ,1 does 001 cowr ihe 1ual IY of a l l produc t s, 
3. t,:o one c:.o U~l rl11s C:fl'rtifi<~•tt fr,r ll'K' p1rpo~e ol le"=-t :1ch111 i;;~na er,d ll tig1111oa 11 i ll1.Jut KA.FRI" coc,~nl. 
4. fhis certHl,·ate b.a, uo lei:al ,11, cr. 

:Oi ~•th the Act oo Test HIil and rusnecttoo ot F al~ 

Tc -

Korea Advanced Food Researc
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i..11...litl ....•1

Korea Advanced Food Research Institute 
50, Botdcul-ro, Uiwang-s1 Gyeonggi-do, Republic or Korea 

TEL 82-2-:"170-8200 F~\. $2-2-523-Zon h tp:(/i;.wk<1fri.or,k1 

Certificate of Laboratory Testing(Referencc) 
l<cceipt No. (~eissu 2021-11-003981 
c· J 

Produd 1-ame Vlo issel la c1bar 1a CW 

CJ ient Coopanr ~ame Oral'han11 Inl. 

Date ol RC',e1 pl :!02LU2.~.J 

CI tent Address \-105-ho ~•-16. Yton.,,uj,,ng rgi I , Sen:igdong-gu, Seoul. Re1>11\JI il' of liore,1 

Cl icnl Name Eun-sup Yoon Client ·1 r l / Fax (J:!-2138-2573 

Lor !'to, Cl lHHl5N 
Date of 1hmufactu ,.
/Expira l ion [):;re ::0:.1.02.1., / ~023.f)2. 14 

lest Purpose for submission O!FOSJ Date of Issue 

Tesl Items and Resul ts 

Lcadlrng/kgl .. .. .... , ..............................0.01 
C.1dmlum(e1g/kg). ..... ,... ...•... . .• . . . . . . .. .. . •.U.Ol 
A.rsemdl!lg/kg) ..•.. , ............................n.oo 
\fcrrnr)(111g/kg) . ............ .. , . , ........ \L>t ll(,\ecl HI 

• The above test items ar,d results complied 11ith the le~t u~thod notified b) lr!FDS. 

'1<11 l f"ht »t h nr rc:h..:u,di .:e w.iis suta1 t led and 1dent i f1e11 •J') the c:l irnl 
2 The rewlts ~how:!" this eer11!,c~te refer <>1ily 10 s,implP IP•tl-'<l md ii ,t,,., llnl rMer the qoal,t) tii all product!I 

"{ Jio 11r;1 can u~e l,us ,;er11liCJ'e (or lhe p,rro5c o{ 1,·,1, d,.-, lh' f<'Til :,ml l1t1l{al100 wllhou fu\FR! «nis,·M. 

I nus 1.-~1 tif1tat•l has rM ltgal etr1•,,: 

This C<'rt, r ,catt• d.,.., n ,t .:oo,p ly with the Ad "" T,·~t in,: and ,ospe,1 Ion of Food ,n~ Dn•g~ or Min"ll y ol Forxl aud Dr111t Sefe-. 

Teslin~ Personnel ~lfe:;t ing ~o~~ 

Korea Advanced Food Research Inst ·~~ 
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Korea Advanced Food Research Institute 
50, Botdeul-ro, Uiwang--si. Gyconggi-du, Republic of Korea 

WI. ti.!2-3470-8200 FAX· 82-2-5Z3-zon http·//"11".ka(r .or.l<i 
0 

KAl·RI 

Certificate of Laboratory Testing(Reference) 
D,tte o( Rece ipt 2021.02.24 

Produc ~ame lVeissella c ibaria (),1,,) 

C 1 umt Com1>any li:1111e OraPharm Inc. 

LI 1ent Address 905-ho !J 16. \eonmujang 5-gil. Scongdong- gu. Seoul Rcpubl ic of KorP:1 

CI tent t>mne Eun-,up Yrl'..>n Cl i t>nt fol I Fax 02-21JA-2an 

!)ate- or lanu[acture Lot Ko. Cfll-0115'.'l 2021.02. 1:; / 2023.02. 1-1 /Fxpiration i}a te 

ft'sl P11rpc,se Fo1 ~uh11 i ss ion CMFDSl Dall' of Js,-ue 2021.03.10 

Test lteins and Results 

Coli forms .... , ... , ........... . ....................~Pg::it ive 

• Tbe ~bo\'e test i1em~ mid results cocnp l ied with the t c-st method notified l>> l.!FDS. 

No1e: I, The :ibove merchiindise wa, s111-illed and idenl i fietl 1,~ th" e l ient 
2. 1be results slJO<,'ll 10 this cert ificate refer ooly to sample test ed and it dOl's nol ~ow·r lh<> quallty ot all product$ 
3. No one can use this cer11 fica1e for t he purpose of test , ndvertisenien1 and l il ig81 ir,n without KAFRl's cooscn1. 
1 This cerl iCicale bas tl<l legal effect . 

Th is ,·eri 111 CAI e does oot compI y • i Ih lhe Act on Test ing and inspection of Food and Dr 

1es ting Personnel 

Korea Advanced Food Research 
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lfo lll02l06~3!lu 

Certificate of Analysis 

J~1 • ,,f \r•1>l 1ml inn 20,0-(16-.!R nn1t" "' \l:mufanure: • ~021-0~-15 

~.. 11 '.SalllplL · 020210,;3;~:m E.,p11 al 011 [la\~ . 
-------------

202.7-<J.2-!4 

Lot Nu 1 l I 1-•li l fii'I 

Or,u'har,, toe, :w,-.,up \0011 

ArrI 1can1 llll;:,• ,,,, lJ-Hi \'conr.mp,n,• Stlcmgdnn;r-gu :>cout l•e_.-,ubl 1,· ,,I 
Kote:J 

Analytical Result 

Test Jtem Result 

Mold &Yt>ast 11lalt' CnLmt(/g) 0( l'ttail 0 Nrdrl 11) 

End. 

Jul 6 

Wr hereby .:err 1£\· that hP ~hme ,,re ,,r ,., 

Korea Health Supple■ ents As~ociation tute 

li1rect0r Yang. loo-llong 

l!- 1• I g ,, •o Dt , 
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-KHSl 
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Appendix  2.2  W. cibaria  CMU Lot  CI11-0116N  

Macrogen 16S Report – Lot CI11-0116N 
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Certificate of Analysis – Lot CI11-0116N 

 



lL'02106::!.13~ 

Certificate of Ana lysis 

!Jr. re :i f \1111lical rnn · .!O.! l -{)1,- -~ 

l :O l fie, 'Clll-Oll6f'l 

lnspt't' I 1p1 Purpose . Expnr l 

Collllllnd I LJ ~e , se l ta 11 1,,,r,~ CYI., 

'l;J'11( ' 1raP----------------------------.har, , In<", f 11 n-~11p Y on -
'l'l'l icr.01 :JO',-hi . IJ-11'\ , Y' onmu1an11 5 1? 1I. Seonedon~-•'ll ~eou l RPp11 n ,r , f 

Co.1lpa11} add r t:s~ 
SorPa 

Analytical Result 

Ten Ile■ Result 
Ash<'f.> 1. 30 .. 

\ln1s ture!'f \ :l.85-. 

End. 

Ju 1 7 2oi1 

\1 . hLfl''Jv crrl: iy Iti 1c cir 1hove re corrr..:

Korea llealth Supplements Assoc iation 

;Ji rector 

GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

GRAS ASSOCIATES, LLC Page 75 of 151 



ting Pcrsonn~l 

Korea Advan

lf-:5\:::H 

GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

a!~~~ :i•~ t;Jsi
<. : v• ~...;it._•, 

Korea Advanced Food Research 11nst i tute 
50 Botdeul- rG, Uiwang-si , Gyeonggi-do, Republ ic of Korea 0

TEL 81-2-3470-8200 FAX: 82-2-523-2072 http://~'ll'\\.kafri.or .kr 

Certificate of Laboratory Testing(Reference) 
Receipt No. (Reissu 
e 

l l-O0S9BZ2021_ Date of Receipt 2021.02.24 

Produn Name We isse I la cibar la CMU 

Cl ienc Company Name OraPllarm Inc . 

Ci ient Address 

Cl icnt Name 

Lot '"lo. 

Test Purpose 

\J05-ho 9-16. Yeonmujang 5- gi I. Seongdong-gu, Seoul. Republic of Korea 

Eun-sup Yoon Cl ient Tel / Fax 02-2138-2573 

Da te of ~lanufaclureClll-01161' 2021.02.15 / 2023.02 I~/Ex i ra tion Dilte 

For submission (IIFDS) Da te of Issue 2021.03.02 

Test Items and Resu lts 

Leacl(mg/kg) . ..... .. . . . .... • .......... •.. ..........0.01 
Cadm ium(mg/ kg ) . . .. ... , . . . .. . . . . . . . . . . . . . . . . . . . 0.05 
Arscnic(mg/kg). . . . .. . . .. . .... .. .. . . .... .... . . . . ..0.00 
Mercury(mg/ kg) . . .... . ........................Not Detected 

• The above test items and resul ts cOG1plied with lhe test method nocif ied by Mf,l)S. 

Note · 1. The above merchandise •·as submitted and ,dmt i fied by the cl ien1 
2. The resulls shom ,u this certificate reler only to sample tested and it does not cover the quality or a l l products. 
3, No ooe can use th is certificate tor the purpose of test, ad\'ertis.,.,.nt and i1iga1ion without WlU's coosent, 
I. Tbis certif1cote has no legal er fec1. 

1'hls renilicate does aof CClllOIY wi lh the Act on Testina an<I 1r.sP<1ctioo of Foo~ and Drues of Min istry of Food and l>rlQI ~!e 

'
Tes Test i 11 ~•ff~rrt 

ced Food Research Inst '.?bl~~i 
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Korea Advanced Food Research Institute 
oO, Botdeul-r~. Liwang-si, Gyeonggi-do, Republic of Korea 

TEL 8_'-2-3470-S200 FAX: d2-2-ii23-2072 hllp://wwi .k,,f ri.01 .kr 
0 

KAFRI 

Certificate of Laboratory Testing(Reference) 
Rece ipt No. (Reissu ~OZI- :l-00 b 398 Date ot Receipt 2021.02.24,,) 

l'rnducI Name Weisse I la c,bar ic1 CMU 

Cl 1cm Company J\arue OraPh,1rm Inc . 

Client Address 90!>- ho !H6. ~e<JnmuJang 5-gi I , Scongdo11g-g1J, St>oul RepubI II' 1J r lior "'" 

Cl tent Name Eun-:,up foon Client Tel / Fa>. 02 2L'li! 2:-,7:l 

Uat~ of Manufacture 
l.01 No. CI 11-0116'.'l 2021.0J.15 / ~023.02.14'Exoi rat ion Date 

Test Purpose For -;ubmiss1011 (MFDS) Oat e of Issue 2021.o:J.10 

Test Items and Results 

Coli fot ms ...................................... , .Nt'g;i{ ive 

• The above lest items and rcsulls cooiplied ~·ilh thc test method no1irit'd by MFDS. 

Note: 1 The above .,.rchand1se •·a, suLJr,i lt td aod ident i f ied hy th(: dirnt 
2 The results sholn an t his certificate refer ooly to saap le 1es1ecl and 11 does oot cover the qu•lily of a l I products 
3. No ooe cao use this cer1 1f rcate for tlw purPQs~ of te<,t, advert,,.,_n, and Ji11gatioo •·11hout KAFRl's consent 
4 . l11 is cer1if1cate has no lega l e ffect 

This ccn i ficate docs QOI cOOll>lY with the Act oo Test ing and inspection o f Food end Drugs o 

GRAS Notice - Weisse/la cibaria 
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Certificate of Analysis 

D;;t, c,r 1\1 rd ,cat 1on · :!021 cw; '.'8 

lot N,, (1 ll-01 HiN 

lnspcc t 1,11, f'nrpn!-..., 

C~lllllloclil 

Na1ne OraflhHill Inc Ew1-sup Yn ,,, 

Analy ti cal Result 

Test Item Result 
Muld 111. \c-;15; 11 ,;JI i,• C,1\1111 ( /g) O(YeJsl 0 .lh11. Ul 

End . 

J ul r; . 2021 

~,,. h"'rt·br ccn i b t liat thl' abi•VL' arc 111r rt.:l' t 

Korea Heal th Supplements Auoc iat ion 1 

Director Yang, Joo-Hong 

I >.111 ii 
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--KHSI 
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l 'd!(c C 1 I / f :1c1 , ( 1 ) 

Certificate of Analysis 

Ua c· o f Appf teat 10n : '.:!021-0li-!!i< llall.' 11r llanu rar111re '?!J:!l-0:!-15 

D2Cl21Cli33~:! 

lot ~ : Clll-ll l lR~ 

lnspe<'lton Purpos Export 
Lcxmnod i Iv 

l\ame OraPhum hie. Eun-sup Yoon 
1\111,J I C:llll 9(Jf>-l!o, !i· lti YtllrlUIIIJD!Iµ 5-gil. ~con1>,dong-i.11. S,•rJ11i lit'r,ubllc al 

Koro>a 

Analytical Result 

Test Item Result 
E~cht1r1chia ccili(/g) 0 

::.a tmouel la ;pp, Negat i ve 

I l i I er j a IO"ll('ryI ()j!L'I ts NeRa t tve 

SI ar,hy lococcu;; aure115l/,'.) 0 

End. 

Jul 6 ~(JJJ 

~e h,;rt>b} ll'rti f~ l W\ thL alXIH: are L'"lrr<"C't 

Korea Health Supplement9 Association Sub Koren Health Supplements Institute 

Yang. Joi, floni:t 
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Appendix  2.3  W. cibaria  CMU Lot  CI11-0117N  

Macrogen 16S Report – Lot CI11-0117N 
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Certificate of Analysis - Lot Cl11-0117N 

No. : D202 1040320 Page ( l ) / Pages ( I ) 

Certificate of Analysis 

Date of App l ication : 2021-0Hl2 D, ll' of M,1nufacturc : 2021-02-15 

ho. of Sample: D2021040320 E.pirat ion Dat1• : 2023-02-14 

Lot No. : Cl l l - 0ll7N 

Inspect i on PurPQse : For official use 

Commodi ty l"eissclla c ibari----------------------------1a C!IU

Same: OraPharm Inc . Eun-sup Yoon 
Applicant Company address : 905-ho , 9-16. Yconmujang 5-gi 1, Seongdong-gu, Seoul. Republic of 

Kore 1 

Analytical Result 

- Tes t Item Resul t 

Sensory a t tri bute ,e l lowish ~hitc powder 

150 000 000 000 CFU/g ( 112 000 000 
Prob iot i cs(CFU/g) 000 , 160 000 000 000. 167 000 000 

000) ---
End. 

Apr . 9 . 2021 

We hereby cert ify that the above are correct. 
Korea Health Supplements Association Sub. Korea Health Suppleaents Institute 

Director : Yang, Joo ·llong 

8 IOI Koren 81CJ Park , 700 Oananw:pamo·o ro 
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Certif i cate of Analys i s 

O,,le of \l~nuracturc- · :!021-02-15 

l.t'1 No. - Cl lHll liN 

to1rie1nr1t I} 

Nmnr· · llraPhe'"' Inc Eun•st1p Youn 
,pp 10:anl i,o:i-110, q-lu, Yconr1u1a11~ :'i•g1 I, ::,..,ongdoJoi;-gu, '-coul. l(f'J111ht1, , I(omp~ny ilddrcss 

l'iorca-------------------------,
Analytical Resull 

Test H em Result 
\~hi 'i) 1.16 'l 

~to,~ture(,;) 3.05 If 

Fnd 

rul :.-0:.:1 

l~e hPr,-.h~ ,-,..rt· fy Ih;;1 • I t" .1hove -> r t corn:cl. 

F.orea Uealtb. Supplements Association Sub. Korea. Health Supplements Institute 

Oirc.:tor i ang, .,oo-Hcmg 

GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

GRAS ASSOCIATES, LLC Page 82 of 151 



GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

ert Hicale 

.,_/ 

· 1th the A ood and Drugs (If Nini suy cf PQOd and Dr"I! 'iai

Kor~L Advanced Food Research Institute 
50, Botdeul-ro. Ui wang-si, Gyeonggi-do, Republic of Korea 

TU. o.:-2-3470-8200 FAX : 82-2- 523-2072 hnp ://n~.kafri .or.kr 

Certificate of Laboratory Testing(Reference) 
Receipt No. {Reissu 2021_11_003983e 

Product Name \Ve issella cibaria 00 

Cl ien1 Company Name 01 aPharm Inc. 

Date of Receipt 2021.02.24 

CI ien t AddrE'SS 905-ho 9-16, Yeollllujang 5-gil. Seongdong-gu , Seoul. Republic of Korea 

Cl ient Name Eun-sup Yoon Cl ienl Tel / Fax 02-2138-2573 

Lot 'fo. CJ 1Hll l7N Dale or Manufacture /
/Ex i rat ion Date 2021.02.15 W2:1.02.14 

Test Purpose For submission (MFDS) Date o f Issue 2021.03.02 

Test Items and Results 

Lead(mg/kg) ... ... .. ... ... ..... . ..... . ....... .... 0.02 
Cadmimi(mg/kg) ..... , . , . ... .. . . . ..... , , . . , .. . .....0.04 
Arscnic(mg/kg) ........ . ... .. . ....... . . .. . ....... 0.01 
Mercury(mg/kg) ...... , ...... ....... , ........ .... t-ot Detected 

• TI1e above Lest i tems and results compl it<l with Lbe test method notif ied by MFDS. 

,~01~. 1. The above ,.,.rchan<li$<> •as $uha1 11ed .ind ,denurf,,ci br the d1en1 

2. The resu lts shown ir, this certol1ca1e refer only 10 s;,mple tested M<l d dot's Ml cover the qual11y of all products. 
J, 1/o ooe can use th is certificate for the purPQse of lest, adv~ttis-.11t an,1 l11,g~t1on •1thou1 KAF'RI', cons.>nl. 
,1. This cert1fic,1te hu oo lei.al effect 

This c

Test1nR Personnel 

ct on Testing and inspect ioo of F ~ 

Te.sl I Ilg , @f~ ~jfrt. i:.-!lf3l~I 
Korea Advanced Food Research Inst i g qJair.1Tci ..... 
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nus certificate does not comply with 1he 

....!I :>la

Korea Advanced Food Re'search Inst itute 
50. Botdeul~ro, Ui wang-si , Gyeonggi-do, Republic of Korea 

TEI.I: >\2-2-3470-8200 FAX: 82-2-523·2072 http://\\n.ka fri.or.kr 

Certificate of Laboratory Testing(Reference) 
Rece ipt No. (Reissu 2021_11_003989le, 
Product Name Weisse I la cibar ia CW 

Client Company NalllC OraPharm Inc 

Date o f Receipt 2021.02.24 

0 
KAFRI 

Cl i eat Address 905-ho 9-16. Yeoamujang 5-gil , Seongdong-gu. Seoul, Republic- of Kor ea 

Client t\'ame Eun-sup Yoon Cl ient Tel / Fax 02-2138-2573 

LoL No. CJ11-0117N Da l e of Manufact ure 2021.02 .15 / 2023.02. 14
/Expi ration Date 

Ti>st Purpese For subllission (MFDS) Da te of Issue 2021.03.10 

Test Ile11s and Results 

Colifor ms ... ........ , .......... . .. . ... . , ... , .... . ,f';ega1ive 

• n,e above test items and results comp l ied with the test inethod nori fi ed by MFDS. 

N-01e: J. Tht> ahO\C n,crd1andi,~ •"~ $11hmi11ed and 1denl i fie<l Ii:; lhe c lieol, 
2. The resu l ts shown io Lhls c;,r1Hica1e re rer only 10 sample 1es1"'1 and tt does not cover the Quali,~ o f all products. 
J No one can use th is cenificue for the purpose of tes1, adveni!emenl and litil1.8tion without KAflU 's consent. 

4. This certificate has no l egal etfecr. 

Act op Testing (lJl(I 111 sl)<!cti011 of food and Drog1 o f lli'lli;f~_9ood and Drug ~•f~ 

_._ __! 
T~sl in ~ftg,f~m 

Korea Advanced Food Research Ins .t~f'l.j~I 
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Nu 

Certificate of Ana lysis 

I u\ !11 , ~l]Hll17N 

lo11111od l I\ 

!belt' . 
l\(J]l I I car.l 905-ho • -lli, y,..v11mu1arw 5-111 I S ongdn~i:'""l!U, ::.eoul. Rt'p11t>l 1c c,f Cm11pany addr s., 

Ana lytical Resu lt 

Test lle11 Result 

Mold &\east pla te coun ~(/g) O( Yeas1 o, llold OJ 

End. 

Ju l 

We hi:1 el;y cer t ify I hat l he ahove are correct. 

iorea Health Supple■ ents As!ociation ln!titute 

Di r ector Yang , Joo-llong 
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-KllSI 
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Appendix  2.4  W. cibaria  CMU Lot  Cl11-0362N  

Macrogen 16S Report – Lot Cl11-0362N 
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---

No. : 02021060286 

Certificate of Analysis 

Dale of \pf I i,at 11111 • ;:o;',i-06-{I:! DJL~ IJI \lanu(aclUJl' ..!U:tl-05 18 

L ,, ·i I f ]IH13GZN 

~cisseli& ~ihar1u CMV 

~alllf• O!'aPhurm Joe. lllli- s11p Ynno 

!JU~ llo, !! 16 )1.cinmu1an.: fi-i;:il, Senrigdoni,r,m, S.,oul, l{L'IHJII i< o( 

Ko1 t•:i 

Analyt ical Result 

Test Item Resul t 
~.ead (mg/kg) 

Arsenic(mg/kgJ 

Cadmium(mg/kg) 

0 .0107 mg/kg 

0 .0067 mg/kg 

0.0398 11g/kg 

Mercury(mg/kg) 0.0016 nig/kg 

Jun 7 :0:.:1 

1\t hereby ( ert i f'y I hat ·•1e abvvt' art: 1..nrr l, 

Korea lleallh Suppleme11ts Association Sub. Corea lleallb Supplements Institut e 

D1rc'ctor. , 'r',mR. Joo-llong 
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Certificate of Analysis 

D.tl~ of ;\ppl 1calir11, .:021-06~2 flat, of Uauu£a 1111., _UJ!-Oa-1,. 

No o I .:.a.-iip It! . 0202101i02t2 b11rat1on llate 20~?-0:-.- 17 
I o N CJ 11 03h~N 

Nam_ OraPharm Inc. Elln-, ,r, Yoon 
1\pp! lt~nl li{}.:,-ho ~-16, \ !!t11111u Jnt~ F.-i: Li • Seu11>?dun~-1:u. ,cou I , Rt>puL I i i;- , I 

LOOll)a1.y mldress 
~ore.a 

Analytical Result 

Test Item Result 
Co I i I orm {iroup ~egat 1ve 

End. 

Jui q

"P twrcl.,y l'C'rt fr that the above a, e rnrrert 

Korea Health Supplements Association Sub. lorea Health Supplements Institute 

l)j ft.'C1 ur Yang foo-llong 
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DJ!C oi 1\pp l lH•l l•)n W21-ll(i-'.!l: 1)31,• 11[ /fanulat1ure '.W21-fl!'i-1~ 

f.,p,ra11 •n Uair 2023·0!'>-17 

Lot Nu. : LI 11-03F'.'.m 

T1r;f,e1'L11111 Purpose ~W ,r, 

ui111modi11 ), 1%111.i I ,a ,a l'\11 

'{,lflf' ur Ji'l!Jrr.t Inc r.un·sup Yt>!ln 

'"' l I i:1,1 !J0.,-1 u. 'l-16, r,,.,nmuj.:mg 5-g, I ~-")11gd1,ng-g;1 '>t:oul llcp It! n 1[ 

Kurca 

Analytical Result 

Tesl Jtem Result 
Mold &Yeast plate count(/g) ___________.1_o(_V_e_as_1_0. ll_o_ld_O_)_______ 

r.nd. 

.111 I 

'lie °lnf'tiy •'c•r· ty that the 1bovP nre ron ed, 

Korea Health Supplements Assol!inl 10n Snb. K.otea Heal th Supplemenls Tnst itute 

\'m1g, lnn llnng 

GRAS Notice - Weisse/la cibaria 
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No f'al"e ( l ) l';ig.- 0 I l 

Certificate of Analysis 

0 

HSI 
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Exp i ra l I L,n Da Le ~O'.!.l·O!t-17 

Lnt ~,,. Cl ll -0362N 

E:\pon 

OrnPhann l nt t.l!n-•up roon 
\pp ! it.int (105-ho !J-J,. , \ ,..nnt1uJan~ 5-i• I 

Kor e~ 

t-fo 

Certificate of Analysis 

Anal ytical Result 

-
Escherichia coli (lg)-
S;i l111one l la spp, 

Listeria moaocytogenes 

Te.s t Item 

0 

NegaL1 ve 

Negat i \'{! 

Resu It 

Staphylococcus au reus(/g) 0 

End . 

Jul ti 2021 

ll'f' h~r 1:.by Lcrl t fy thm t he abov(' . r.. ·1 rrt·( t 

lorea Ueallh Supple~ents Association Sub. ~orea HeaJLh Supple■ent s Inslilute 

Di:ector \ang, Juo-llor.g 

r r irP 

--KHSI 
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N,,, · ozO.'.!lOGCJ21:\l l',, c,· ! 1 I / I J~es ( 

Certificate of Analysis 

f11spe,·1 ion r, 11 po:,,;c r.XDOr I 

Coomod1l~ ~eJSst' l la c ibo, '" Oltl 

~au.~ . <lr al'harm Im· F.1m- ,;up Y(Jou 
,\ppl le-ant !JO: ·ho 'I- IA YcrmmUJonit 5-gl I :ieongdo11g-g11, ~~• 111, 1<..p11l, l 11· offompany ad,!, ess 

Korea 

Analy t ical Result 

Test Item Resull,-
BHC(11g/kg) Not detected 

OOT(mg/kg) Nol detected ,_ 
Aldrin(mg/kg) Not detected ,___ 
l)ieldr in{mg/kg) Not dctec red 

End r i n(111g/kg l Not detected 

F.n,1 

Juu 10 ::1J21 

~~ lierl:'by cen dy I ha l I IL' above art! cor rect 

l orea He~ltb SuppJe■ eots Assoc int1on Sub . !orea Heal t h Supple■ ent s Institute 

Di rt>•' ot Yaug, Jou-llong 

fl- 111 K re a,,, Po,f 

GRAS Notice - Weisse/la cibaria 
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--KHSI 

GRAS ASSOCIATES, LLC Page 94 of 151 



       
    

                                                                                       

   

 

 

GRAS Notice – Weissella cibaria 
OraPharm 3/11/2022 

Appendix  2.5  W. cibaria  CMU Lot  Cl11-0366N  

Macrogen 16S Report – Lot Cl11-0366N 
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Certificate of Analysis - Lot Cl11-0366N 

:,.u. · l>:!Oi lOt,0279 

Certificate of Analysis 

tlalc c,f Appl tea l ion 21>~!-Jl ,- o ·' 

Nu. of "lalfi>lt, !J::!021(16027!1 Ex1111·a1wn J1;1le : ''0:!hJ!i- l!l 

L111 N11 ( 111-0.lht.lN 

i11sp.,, , 1<m t•urp, , e E~wrr 
!-- ------- --- ---- - -------------------1c..n.Il<)l\i" 

!10.,-tm 9·16 Yn1t1 11Jar.g .,-sll. Se 111&1 0 11,i:- .i,1 Seoul ll£publl t u! 
Koren 

Ana l ytica l Resu l t 

Test Item Result 
)1!115<1r) •I I I ib!lll' ye l lo~i sh whit~ powder 

1'111bw1 ics<UU/g ) 
l 10 000 000 000 CFU/ g ( 104 000 000 
000. 108 000 000 000. 12~ 000 000 
000) 

111 11 Hl .!0:!1 

Wt lrcrt'IJ> cert t y 1'1: t rhe almve are ror ren 

l orea Health Supple■en l s Assoc iation Sub, l orea Real t h Supplegeots Institute 

U1rec t or 

GRAS Notice - Weisse/la cibaria 
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---

.-, tu11 Purpos•0 

No. : D2021060281 

Certificate of Analysis 

(latt: of i\r pl icar i"n . :!0:!1-0G-O:! Dat'-' ,, f !danui,,r1 11re • 2021-05--20 

Nn. uf .1a:ra1I" 0202lOti l~lH 

CIIHHfif.N 

l 11s1 ~ 

C.t ,lll11llXl11, 

\nr Ii ·ant CorJpauy srlclles, !Ill: h , , '..l-l6, \'1•onrn11 1;,ng 0-~1I S•:on,:d11:w i,;11. ~cuu l lkpuhl ,c of 
______,._________K_'oi c:_a________________________-1 

1 

Analyti cal Result 

Test ltem Result - ·~ 
!:icnsory attribute ycl lowish whi tc powdl'r 

Ca lorie(Kcal/l00g) 381.53 Kcal/J00g 

Carbohydrate('i) 89.35 \I, 

Crude protei 11(1) (i.01 'k 

Crude fat(") 0.01 '! 

Mo i "'iture(I) 3.34 \Ii 

Ash(I) 1 29 'I, 

Sodium(mg/l00g) 1 l.71i mg/ IOOg 

Enrl 

Jun . 1-1 '.!0~l 

lie he r eby cer t I fv t ha l the· c1IJ,1Yc ar e 1·or·,-,, I 

lorea Real th Supplements Association Sub lorea llealtb Supplements Institute 

llirt'C'tur 
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Nu D2021060287 

Certif i cate of Analysis 

IJJk uf \lanuf.,durc znn- lY.i-!O 

,o of Sarupl~ · D~0210h0287 Expir,H ion Da1., 2023-uS-I!< 

w~h,t I la 

Rx1m11 

I i liar 1a Olli 

r.i1\fllr.- Orllf'harm Inc tun~up \'orin 

sior,..ho, Ll-16 llonmu,an)! !:i-gi Scon~clon~~"· Stuul l<coubhL ul 

iiore:i 

Analytical Result 

Test Item Resu lt 

Leac.J(mg/kg) U.001:16 mg/kg 

Ar sen id mg/kg l 0.004~ mg/kg 

Cad,~ium<1ng/kg ) O.O:l~3 mg/kg 

Mercury(,ng/kg) 0.0022 mg/k.R 

End . 

l un W21 

Wt her1;;1hy Cl'f l i rv Ila! Lhe above arc , 1rr1•rt. 

~orea Health Supplements Association Sub lorea Health Suppl o■ eat5 l ns t1tut~ 

Yang, foo-Hong 

~-1111 K,, "'" Ill, I' "k 70 1 l•ne,nug1 an1Yo-ro 

GRAS Notice - Weisse/la cibaria 
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Cert i f icate of Ana lys i s 

At( I 1-,int 

Analytical Result 

lest Jtea Result 

Col i form Group !Negative 

End. 

We I ,•r-,:l,y ( ert If} I h he abo\'e are orri:cL. 

lorea Health Supple■ents Assoc1atioo Sub. lorea Henltb Supple■cols 

(Ji r cctc,r 

ll tll I(, I 61, :, 

Institute 

GRAS Notice - Weisse/la cibaria 
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r 11~ , 1 1 , ,. ,~, 
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Certificate of Analysis 

Da l e of il11 I , ,.1110n '..!0'.!1-06-::!f lldtt' ,,r Ma11111arlurc :l0.31-05-.!U 

~o. of ~dnp Ie : D20'.!lllli~340 lh:, i I a I I un Ila Ir. .'.l02:'!-0a-.I!' 

Lo I N,L L I 1 l-fl3fifiN 

l\amc , 11r.r'harm Inc. r..un•sur \ 01111 
lppl ic.inl 

{'um1,.,ny address 
~l)!i- ho, l'l- l ti, \r•aomuian~ J-gi J 
Kur•a 

:'>c J1!!dmg-1rn. Seoul R1·p11hlic of

Analytical Result 

rest Itel'II Result 
Mo ld&. Yeast place count(/g) O(Yeasl 0, Mo ld 0) 

Ernl 

Jul n '0 :1 

lft-' l1l!r.__by cer~ d y r trn t ihe -it10ve 1re ·11rrt;t t. 

Korea H6altb SupplemenLs A~sociat ion Sub . Korea Health Supplements Ins titute 

l)j rec l or \'ang .J no-ll uO.i:( 
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GRAS Notice - Weisse/la cibaria 
3/11/2022OraPharm 

Pa• I I ) I,,,· ( t I 

Certificate of Analysis 

COIIII> II} ..d r, s , 

Analytical Result 

Test lte■ Result 

Esch<"rich,a rol ~ 0 

Sa r.ioncl h Pil Nega ti ve 

IL, tcr1a lllOlt~tugencs 

St 11hy Iococcu 1111r 11s( /.'!,) 

t-egative 

0 -
End 

Jul . 6 . 2021 

\le lwrthy cer t if, tlial lhe above art! corren. 

lorea Health Supple■ en t s Association Sub. lorra Health Supplements ln3titute 

llin•Ltur · \:mg Joo II, ng 

ll Jtll R,,r I, I r~, 1 IJ ron~JJ,&Jl!:J"" Ii~, ij 

ILJ 
~HSI 
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ll21 1060"K 

Cert i ficate of Analysis 

Bfl<.:(eig/kg)-
nlYnU!l!/kg > 

Ahr rn{mg/k!l 

01C'lctrrn(11Jg kg) 

I O(lr in(rr.g/1..1: J 
'-

£1 I 

(nr .;un sup YoOli 

90:i-flo 
Korea 

P.x111 r11L 1 10 Oau 

Analytical Result 
--

Teat Ile■ Result ---
Not detected 

Not del~t'led 

'lot detected 

Not dPlectcd 

Not detec1ed 

Jun 

••"' ht•r eby ,.,r1 1 ty that the above arl' i:orrect. 

lorea Health Supple■ eats As1oc1ation Sub. Korea llealtb Suppleaeou lnslltute 

LIJrector • \nng, Joo llong 

~ 

GRAS Notice - Weisse/la cibaria 
3/11/2022OraPharm 

Page 102 of 151GRAS ASSOCIATES, LLC 



       
    

                                                                                       

  

   

    

  

  

GRAS Notice – Weissella cibaria 
OraPharm 3/11/2022 

Appendix 3 Average Nucleotide Identity and Strain Specific PCR Results  

Appendix 3.1 OrthoANI usearch Algorithm 

Appendix 3.2 JSpeciesWS Algorithm 

Appendix 3.3 ANI Calculator Algorithm 

Appendix 3.4 Strain Specific PCR Results 
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(1) OrthoANI usearch algorithm 

ANI of Weisse/la cibaria CMU by EZ BioCloud 

• 

Calculate 
ANI 

.!. Uplood FAST A 

2.J.61501 

.1:. Upload FASTA 

Fasta QC I , ~ CMS:.. ~'.t. 

ii C.lculo1e ANI 

OrthoANlu Res ul t s 

OrthoANlu value ("') 

- o lffl911, (bp) 

AvOffl}O Ilgnod ienil1h (bp) 

Glf1omeACOYffWVW("') 

oenomo e """""'9• (") 

(1) OrthoANI usearch algorithm 

534.795 5:15,929 

b41_.4.[]1 52'l,601 532,163 630,741 

9992 

2,362.320 

1,679,193 

71 OU 

71 70 

ANI of Weisse/la cibaria CMU by EZ BioCloud 

• ~ 
c..no ..... 

Cal ulat 
ANI 

..t. Uplood FAST A 

.L Uplo.ad FASTA 

Fasta QC .,i ____ ,.._12_._.,_rastn_.,.i 

ii Calculate ANI 

OrthoANlu Results 

406,515 

OnhoANIU YIIIUO I") 

Oonomo A llfl!llh (bp) 

oanome B length (bp) A- afi9,od longlh (bf>) 

Offlomo A"°"en,ge (,) 

oenorrw e - • ('\) 

!13~929 

107274 105-100 80.931 

... ~.2114 

113,210 

99.94 

2 lo2,J20 

40:0.960 

210.n3 

1l 4fl 

66 70 

OraPharm ·:· 

0 

n • 532 

OraPharm •:· 

0 

0 4-5 1b 

GRAS Notice – Weissella cibaria 
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::::::::::::::::::::- _-_-_-_-_-_-_-----==================~----------------------------
(1) OrthoANI usearch algorithm 

ANI of Weissella cibaria CMU by EZ BioCloud 

• .,equonce A 

• C~cuJa1 
ANI 

..t. Upload FASTA 

Fasts OC .,l _ N ___ ·MU_ •_<_••_.l 

.!.. Upload FAST A 

Fas1a QC .,l _ < __ e_1•--••_.l 

Ii Caloulatc ANI 

OrthoANlu Results 

Ot'lhoANJu value (1'.) 

a.nomo A length (bp) 

"""°""'Dl.ngth(bp) 

Avecrag• •li9"1ed length (bp} 

(1) OrthoANI usearch algorithm 

646.493 534 795 

559,095 555 425 690,837 

2.31>2..'120 

6963 

1\652 

ANI of Weisse/la cibaria CMU by EZ BioCloud 

• Genome 
S<l<lu.>n«!A 

..!.. Upload FASTA 

Fasta QC .,! _w ___ <U_r_,._.l 

2.362,601 

..t. Upload fAS TA 

Fastaoc l cbnDO~ '" a 

OrthoANlu Results 

OrthoANlu voluo ("') 

o.nom,,1>,ieng\h(bp) 

Cl<oomo a ""'9lh (bp) 

A••- af,gn«l l<ngth (bp) 

Genome """"''89" ('I 
0-moD-•("') 

b46,·I03 534795 535,9~ 

"80 013 553,286 558,qog 

645,284 

9690 

2.362,320 

2,466,360 

1,52MT1 

OraPharm ·:· 

4532 

0 4507 

OraPharm ·:· 

0 4532 

0 4509 
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(1) OrthoANI usearch algorithm 

ANI of Weissella cibaria CMU by EZ BioCloud 

• c;....,m, 
Bf>(IUE'OQl!A 

.1. Uploud FAST A 

Fasta oc.,j ___ r __ ,._.,.,__,1 

.1. Uplood FAST A 

Fas ta QC .,l ____ L_1_33_2_79_1a_s1a__,I 

OrthoANlu Results 

2,212,1 4 5 

"""°""' A l<f19\h (bp) 

Gonome s longlh (bpJ 

berog<1 allg'Md lenglh (hp) 

_.__('.) 
0-D~•(') 

(1) OrthoANI usearch algorithm 

5)4.795 53~.929 

604916 J IJS,76'9 501,'Jfil 

N01 

z.soz:no 

?.211,.:i60 

QS7,212 

4052 

ANI of Weissella cibaria CMU by EZ BioCloud 

• Gono,no 

Hqu~A 

~u•nc.-eB 

.:t Uploed FA STA 

',.362,501 

.:t Uplood FASTA 

Fasta QC .,l _., __ c_~_= __ 33al_..,_ ,._"__, 

Iii Calculate ANJ 

OrthoANlu Results 

380,4 13 

Ol'lhoANIU value (") 

Conomo A lon,gth (bp) 

°"""""'Dlong1h(bp) 

AYffllge aligned length (bp) 

OenomoA..,.oroge fl<) 

G<name B COY"'"90 ( ) 

60,801 

b45.2S4 

)19,442 

1405 

'1.362,:120 

J7Q,440 

OraPharm ·:· 

0 

0 4508 

OraPharm ·:· 

45"2 
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(1) OrthoANI usearch algorithm 

ANI of Weisse/la cibaria CMU by EZ BioCloud 

• .l.. Uplomt FAST A 

Gonomo 

.r. Uploacl FASTA 

GenomP 
Hl""""'8 

Fasta QC , .,., ~ P'). -r1~ ~~93tnta I 

CalC\k\e 
ANI 

iii Calcula• ~ ANI 

OrthoANlu Results 

{1) OrthoANI usearch algorithm OraPharm·: 
ANI of Weisse/la cibaria CMU by EZ BioCloud 

32.7,lQfa 

OrlhoAHlu valua {'I) 

GooomoAiength (bp) 

C.-81oogtl,(l>p) 

··-•6gnfcf i.,,g,h (bp) -•--N 
BenomoD- ('I.) 

534.7% ~S.929 

10'l,W2 51.600 74.523 97709 m 

6816 

2.Jb2,320 

326400 

282 

• Gonamo 
e,qUOlle<IA 

Genome 

ANI 

.!. Upload FAST A 

2,21,?,5ol 

.f. Upload FAS TA 

Fas ta QC I 101 1'.ACC 1& ~ fafO'I~ 

Ii Caloulah.• ANI 

OrthoANlu Results 

1,683.18,1 

OrhAHlu value { ) 

Gonome A length (bp) 

-Blongth(bp) 

A,,ngo al1i,><d ltngth (bp) 

5:!47% 

7175 

2367320 

1683.000 

480099 

2032 

OraPharm ·:• 

3804 

<532 
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  Appendix 3.2 JSpeciesWS Algorithm 
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(2) JSpeciesWS algorithm OraPharm ·:· 
ANI based on MUMmer (AN Im) of Weissella cibaria CMU by JSpeciesWS 

........ t•:e l>:i ■,:r 11 ·i:i I I tti 
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W. confu1,1 VTT "" E·1:»:z78 n't.l (]flf~J 

W. hlfl1nk:.J ""'' CCIJG ,t6~, 
JJ.tt-4.b!I-UI 

\V. ~;.'!ln.dl•rl DSM .... 
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9'-98 
1•0000) 
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1'0000/ 

(2) JSpeciesWS algorithm 

..... 
(10000) 

..... 
HllJ 

'll.93 
193!41 

124915J,m:3 E-133279.f;ist., 

.. ,. 07 J6 
1,1541 (2814 

)3414J~tU 
:2:ois,Jf.;uu FOAARGOS 

.f10.1Jt.) 

17'9 M86 IOl'i 
jf.!HJ i0f2j ,6 .,, 

ANI based on MUMmer (ANlm) of Weisse/la cibaria CMU by JSpeciesWS 

AN1m Resul. lAamx ANlm ~lll brr Genome 

w _clbana_CMU rasta .t. OOYtnlOaoas C.\I 
~ ,, ,11:.it ■ ZN iU!i»I I t I • f bdni 

G•nom• AHim [%] Align.cl(%) A1tQMCI [DPI 

w_ooaria_Ct,1S2tasta "999 10000 2362501 

W . ~bono_CI.•~ l..ta 9999 10000 2362500 

w _c.ioana_JCM_12.s951asta: 9999 17$J 414)78. 

w _aoana_o.,s1 rasta 9993 ,0000 2362~1 

W _aNna_BC:14 ~Stil 9841 9-179 223!1<32 

W _otiar\a_Ct12 r.wa 96"3 "'" 220QJ03 

W ~tm:Nde$_FDAARGOS_ JI.I tas.ta M 26 611 1114336 

w _nelfflea_ccuo_33-C!M ram a73g 13'1 329 .. 

W _contwa_VTT_f -ll3279 r.-ista er 36 2'8U we,~ 

w _~H_KACC_11~8~!a 86'1 0!16 1314-13 

w _U\i1iancletl$1S_.JC1.1_10695 r,sa, 8165 002 ,176 

w_1ean1:ner1_ost,1_20593 ras1a 8486 012 ';797 

11 648f3St.l JCM 10fiH.t.11t.l 

.. ., !5&5 
15~) jOOlj 

OraPharm ·:· 

Toto1l[Dp] 

2362501 

2362:501 
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2362501 
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'1362501 
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(2) JSpeciesWS algorithm OraPharm ·:· 
Tetra Correlation Search (TCS) of Weissella cibaria CMU by JSpeciesWS 

(2) JSpeciesWS algorithm 

_____ _ 

OraPharm·: 
Tetra .. nucleotide signature correlation index (Tetra) of Weisse/la cibaria CMU by JSpeciesWS 

LfHn:I t •. : , -r a • , • ~ 11► mrn,,u·1 , 11 
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   Appendix 3.3 ANI Calculator Algorithm 
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Appendix 3.4 Strain specific PCR results 

ns of Multiple Weisse/la Species Compared to W. cibaria CMRAPD-PCR Patter U 

M 1 2 3 4 5 6 7 8 9 10 11 ~ 

-•. . - - -
. -

- ·-
__ ...-

M =1 kb Plus DNA Ladder; 1 =W. thai/andensis KCTC 3551 ; 2 =W. viridescens KCTC 3504; 3 =W. so/i KCTC 3789; 4 =
W. paramesenteroides KCTC 3531; 5 =W. minorKCTC 3604; 6 =W. kandleri KCTC 3610; 7 =W. ha/otolerans KCTC 

595; 8 =W. confusa KCTC 3499 (ATCC 10881); 9 =W. cibaria KCTC 3807; 10 =W. cibaria KCTC 3746; 11 =W. cibaria 
CMU reference stock 

 

3

RAPD-PCR Patterns of W. cibaria CMU Reference Stock Compared to Five Strain CMU 
Production Lots 

M =1 kb Plus DNA Ladder; 11 =W. cibaria CMU reference stock; 12 =W. cibaria CMU Production Lot No. Cl11 -011 5N; 
13 =W. cibaria CMU Production Lot No. Cl11 -0116N; 14 =W. cibaria CMU Production Lot No. Cl11 -0117N; 15 =W. 

cibaria CMU Production Lot No. Cl11-0366N; 16 = W. cibaria CMU Production Lot No. Cl11-0362N 
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Appendix 4 Manufacturing Documentation 

.____.
IJl-itit!.E: llH9-QJ07-8B~7-XNZR- DXBZ 

"' ~tl2l2lt1~~1'i 
#I1 Jon1Pyeonghwa- Ro. Busan}irrCu, Busan, 614- 720. Republic nf Koren, 
Tef:-f 82-51-602-611 I, Fax:-f 82-.'H-602-6245 

Cerlificate No. : MFDS FID - 201706003~ 

CERTIFICATE GOOD MANUFACTURING 
PRACTICES APPLIED ESTABLISHMENT 

MM/DD/YY. 1 l/09/17 

This is to cer tify thal the followint4 ~ rlt"c;lf.tl'IJHNl ~& GMP applied establishmenl in 
accordance with the Article 22.1 ,,f the lf~.i lll, F1;111cL1~ual Food Act and the 
Article 26 the f::nforcernent R1,1lt- 11f the Jlea Ith Fu11ct1u11::d Food Act. 

■ l\ame of Manufacturer J,A ' 0!\\6-SOK CO., Lld 

■ Address : 13-10. Wonisunr, <" ':.l:i 1 ►x,on -gil, Mufi."" '"· ,l i11j1> i i, Gyeongsanguam- do, 
Republic of Korea 

■ Name of Representative : Mi n Soll 

■ Name of reli(isrered f'roduction \i ,~ r Jom:liiP '.Y ~ 

■ Name of rn,c:istered Quality Control Manager : Chunh, 1 Park 

■ Notice'. 'fhis, i;er1ir1t·atc i~ v;i lid 011ly for I l~lt~l'lit1n:il Food fJlilnuJncture:d b, Good 
<\ 1(ilqi"f9!:c,-Prl!.M1•~ 4\'PP~ Mnmr..:iura,~ 

■ Approval llau, . t 1111l 10!T 

■ Rem:lrk:- : Purpose of , · y 
Signature : 

Direclor of General Services Division 

Busan Regional Food & Drug Administration 

Republic or Korea 

This certificate was issued by intame1 and can be vetified at Food Sstety Korea Slte(ht1o://www.toodsafetykorea.oo I</) 
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Appendix 5 Representative Allergen Testing Reports  

Appendix 5.1 W. cibaria CMU Lot CI11-0116N 

Appendix 5.2 W. cibaria CMU Lot CI11-0117N 

Appendix 5.3 W. cibaria CMU Lot Cl11-0366N 
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Appendix 5.1 W. cibaria CMU Lot Cl11-0116N 

Milk and Soy- Lot Cl11-0116N 

SGS 
~est Report (Reference)No.F6901011LF-CTSAYFN21..J111s Issued Date 2021. 08.12 Page~ of 1 

ORAPHARM INC. 
905-ho 9-16, yeonmujang 5-gil 
seongdong-gu, seoul 
korea 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

This report is not related to the Ministry of Food and Drug Safety •ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY" 

SGS File No AYFN21-31115 

Product Name Weissella cibaria CMU 

Item NoJLot No. MFG 2021.02.15, EXP2023.02.14, Lot No. Cl11-0116N 

Testing Period 2021. 08. 04 to 2021. 08. 12 

Purpose ofTest Report Reference 

Test Results 

Test Item Unit Method MDL Resul t 

Milk nglul In-house rnethod(FQW-25-12) 1 Detected 

Soybean nglul Korea Food Code 1 Not Detected 

Note) (1)" = Qualitative analysis (No Unit) 
(2) The test results are limited to the requested product(sample name, item no.), and the sample don·t 

have food labeling infom1ation of Korea regulation. 
(3) This test report is not related to Korea Laboratory Accreditation and KS Q ISO /1EC 17025. 
(4) Verify for authenticity and validity in web site : https:/leecloud.sgs.comf111dex.aspx 
(5) This test report cannot be used for pubUc relations, advertising or lrtigating purposes without the prior 

consent of our company and not be used for differerrt purpose. 

m End of Report~ 

Technical Manager/ SGS KOREA 

n•d - t • ,_eo b)' 1b• Con.04.117 MIIIJnt kl "'o , _.. , Co•dJoa, or klYIH P"ln.ad O'l'ff1Nf • ..va&ell .. Oil ~t« •••,Ible d ~ g: YD ctr:::,; Z,l"':"CCH"1:90i7 " '5 a; 
#10. tor ....oaN 'YMl •oMffl..t I&"""" II)' ... COfflP'-111 •-,.- to ..o~-·· C.OIWllliOM .. '-""" o,tni.• o•••--t. ... ..... Oft ,..._....,., ............ 

Q:aN 091PlffllCI 1:1Wlffl¢pr,e-r"£: -,,,a;• AMft.. ll,cl,w1t•-•tt.t110ftOr..,._.,tllll.._fllat11101taflfi-,t--..Ol'IIIJ1..,,..11Mt-.,..ll. A•yfllO-.r•1M 
do• Uffl• fttk &d''1H d tlvt tll.lonftatlofl •Oflt.-• d hH1>0fl """'°"" tlu Co-=,p-,,•1 flndtfto• l't tbt- ....c.fb 1.-tle,ioat, ..a w it.Mil tao. IIJr..111' of CHttll"I ~ ,tnn,tson1, W..,.. nt9 COll'IPM'I"• 

wi. fMPOIMolblllfy 15 to• a l9at.,.,o aa,; oow-n.t Go•" noi•~-•• p.UK IIO • i,,u,uoaoa ~ • ~ In~ , 11 ttie• ,11111:1 .no OD1t-Qat1ion1 u nd., the tu,nw..tloo ooc11.1!Mna. Tlill CSO-•• 
...... N N11f'0,1111,j... UM,C 111 "'11. w"°""' jlrllotWftttN . ,.,,...,.. ••IM C-OftljNfl) Any .....,..,.,_.. ••raUOA. IWOtfJ'Or . .... oatlOIIII . 1..Mftbfti., . .....~ oftlll• fMUIM'fl.1 ......... 

.,.OffHcl9.- ••Y ... IM'Ol.-vt..... .,,. N...t nt..C OI ft,. ... u..... ott!«wa• ..,t..... ,......~ lfl .....,, ,.p,o,n,..-.,ont, totM Mllfl..., .. tKlitct. 

FQP-32-F2 (3) "3J1 6~ ~ t.~.~)~ "'~~~' 
SC-~Kore3Co tJt1 l""'t:.ftl.J16e9-a&ll' r a..s:? :J)7t'.1JJ:! E,Si.trp •♦UiQ590P!ii! 

1 
....,.,N~i:a,,,.1Sooaaerw.-»,.,....,_ 
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Gluten - Lot Cl11-0116N 

SGS 
Test Report (Reference) No. F6901011LF-CTSAYFN21-3111G Issued Date 202·1. 08. 12 Page I of I 

ORAPHARM INC. 
905-ho 9-16. yeonmujang 5-9 1 
seongdong-gu, seoul 
korea 

The following sample(s} was/were submitted and identified by/on behalf of the chent as:-

This report is not related to the Ministry of Food and Drug Safety "ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY" 

SGS File No. AYFN21 -3 I 11 6 

Product Name Weissell::i cibaria CMU 

hem NoJLot No. MFG 2021.02.15. EXP 2023.02.'14, Loi No. Cl11-0 I 16N 

Test Period 2021.08. 04 to 2021 08. 12 

Purpose of Test Report: Reference 

Test Results 

Test Items Unit Test Method LOQ Results 

ADergen Gluten mg/kg Veratox for Gliadin R5 Allergen. 
Neogen No. 8510 

5 <5.0 

NOTE. (1) Not detected= s: LOO, g/100g = %(w/w}, - =No regulation, ··= Qualitative analysis (No Unit} 
(2) LOO =Limit Of Ouantilalion 
(3) The test results are limited to the requested product(sample name, item no.), 

and the sample don·t have food Labeling infom, ation of Korea regulation. 
(4) This test report is not related to Korea Laboratory Accreditation and KS Q ISO/IEC 17025. 
(5) Verify f0< authenticity and validity in web site . https://eecloud.sgs.com/index.aspx. 
(6) This test report cannot be used for public relations, advertising or litigating purposes without 

the pri0< consent of our company and not be used for different purpose. 
m End of Report m 

Technical Manager / SGS KOREA 

Tllt&dO-...rlefll le. iuveo b)'W\• eom...,.a,•UIIJeo11o llcGeft•aJCoacu!IOMof..,......~"'•dO¥....af. avalLlMeOI\N,QtoiKlor,1..M&lllh •• tltll ,,,,, t:ar ,c,11 [ • ; 11 1-c:r' II ' t ,, f I 
- d,, ror • '-«l"o.nlo Tl!.i. dooum.nt 1G Moeo by tboe Coml)att)' ,w,-ot 111:i liG O♦.n«llll condfflolK o, lenloe Pffl'tt.d ov.rt.at, ""a.ble oa ,-.q~ M t cw •oo.cQble M. 

-,,.-·Hfeeirl___t:tef_ttseH::fPlftt-C AtwttllM ...,..n to IM"""'tlofl or11:IIMf, lrlddlflllHttc,i, •IMI JunGOflMlon .....,., Otl'IIMd .....1\. • • , M lo.f of•• 
cliHufBUlt k • .,... CM.I llltDIWl•tlon •llflt- H 4 Mr.on rt!!........ CofllNift)''C. ftlftdlftQ& 11 tM .... or ft Mll.ffftfttlofl 6ilq Hid WI.Y) 1M lnllt& Of ~ t"& Mc.lN..,.M,, ■ MY. 1'1le eoe,.,..• 
.oi. l'M,90ft•JbtUtr 15 to lb;. Clleat -o tl\15 o-.ntdo- ,io(•AolMofat. p,N'UK lo• tn..M.otloa troe •nfOIGJn.Q .iJ tbllr riohl, •11d obllg,11t1c,,u ul'ld•r UI• tn,i-OUC>ft do♦um• n"5. Thi. dooumen! 

Mftfto'i N r,s1ro,n,........,. Ill "'"' wMlout Pf1of ...."' .apprcr,af • 1 ttl• COfflp,MIY • •rr 1111,Ylltclf'1H CI • •rdOIII. fOrgtryor f&IGllfffllem . , ... e-onl""1 or•Pt••""Of Olk d~•ftt N Ulll..-ftll 
-·OffellOtrt 111,y .. prot,MvtM ,••• N!ll..t ..,.,., Of (IM ... . U~IM• Clttlerw1, . ..... i&t rM.. 15110.. Ill .... •ct re,o,t,.,., 01\b' to ttw ·-••.Cc.),..... 

~: ,c'"' lll!!~J!"'l"M-g L :V'}-,S ,;)@01"~ 1':ll'fJ••!~ 

.s::..s Of-.J.Co 1..l!i t+:'2 OJ i::.;~--:« r - '3.!•-:.,-c.J-,~ .:~re-- nn~r --01 nn 
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Appendix 5.2 W. cibaria CMU Lot Cl11-0117N 

Milk and Soy- Lot Cl11-0117N 

SGS 
Issued Date 2021. 08. 12 Page :1 of 1~ est R eport ( R e f eren ce)No. F690101/LF-CTSAYFN21-3111s 

ORAPHARM INC. 
905-ho 9-16, yeonmujang 5-gil 
seongdong-gu, seoul 
korea 

The following sample(s) was/were submitted and identified by/on behaH of the client as:-

This report is not related to the Ministry of Food and Drug Safety •ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY-

AYFN21-31118SGS File No 
Product Name WeisseDa cibaria CMU 

Item No./lot No. MFG 2021 .02.15, EXP 2023.02.14, l ot No. Cl11-0117N 

Testing Period 2021.08.04 to 2021.08.12 

Purpose of Test Report Reference 

Test Result s 

Test Item Unit Method MDL Result 

Milk nglul In-house method(FQW-25-12) 1 Detected 

Soybean nglul Korea Food Code 1 Not Detected 

Note) (I)"=- Qualitative analysis (No Unit) 
(2) The test results are hmited to the requested product(sample name, item no.). and the sample don't 

have food Labeling information of Korea regulation. 
(3) This test report is not related to Korea Laboratory Accreditation and KS Q ISO/IEC 17025. 
(4) Verify for authenticity and validity in web site : https://eedoud.sgs.com/index.aspx 
(5) This test report cannot be used for public relations, advertising or litigating purposes.without the prior 

consent of our company and not be used for different purpose. 

= End of Report~ 

Technical Manager / SGS KOREA 

Tlltl 4MUJM.flt II IHv.O IIJ ..Conu,»w 1-IIIIJ,-.ot • b Oel'tWtlCOl.'t.ClltlOfl• o r hiTlo• Prflfl1tO CW"'1Nt, •nlll• • r.QuMt • ...KC!- •1 :9Cp - Mf m;;nama ¢ £mP fflftftS, 
.i!G,, '°' , ttccrcnlG TMl5 dooument IIC IH lled bJ ~ COllrlPMIV c utjfol to N:i; GMWAlf Cc nd!llo"'5 of • .....,,.,. p,'lnbtd .,........., . l 'Aillabll on N>qUMt OC' .aoGftdbl• .t1 

, ,qa OJI f P& RST: c,•m:::>:::r::HT1ft 'PM tc::mi::t::C8YOrt' Att..N~,on •.....,.. 10 tti. I~ or .._blbly, tMe m.ntn.llUoo «icl Jurk,c11otl°" •-.u- d.efln.CI tben!n.. Anp lliol!Sw of Cb~ 
IIO• unM.al • .,..,...d .... tna.rin..t1CW1 Mfll.Wl-4 tleJ'.oti ,.,....1M Co1e.t>•Y.._ flaidl ftO& a t..U.• Of IC !JlhtWn...11 01\lf' •O wlll• lfM Milll• OfCUM!t 'il I~&. • M)'. n. COMIMl!y"& 
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GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

Gluten - Lot Cl11-0117N 

_S_GS_ 
~est Report (Reference) No. F6901011LF-CTSAYFN21.J1119 

ORAPHARM INC. 
905-ho 9- 16. yeonmujang 5-gil 
seongdong-gu, seoul 
korea 

Issued Date 2021. 08. 12 Page I of ·I 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

This report is not related to ihe Ministry of Food and D1'1.J9 Safety "ACT ON TESTING AND INSPECTION IN THE FOOD 
ANO DRUG INDUSTRY' 

SGS File No. AYFN21-3 l 119 

Product Name Weissella cibaria CMU 

Item No./Lot No. 

Test Period 

Purpose of Test Report : 

Test Results 

MFG 2021.02.15, EXP 2023.02 14, Lot No. Cl1 1-0 I 17N 

2021.08 04 to 2021 08. 12 

Reference 

Test Items Unit Test Method LOQ Results 

Allergen Gluten mg/kg Veratox tor Gliadin R5 Allergen. 
Neogen No. 8510 

5 <5.0 

NOTE· ( I ) Not detected = ~ LOO, g/ l0Og = %(wh1) . - = No regulation, •• = Qualitatwe analysis (No Umt) 
(2) LOO = Limit Of OuantitatJon 
(3) The test results are limited to the requested procluct(sample name, item no.), 

and the sample don·t have food Labeling information of Korea regulation. 
(4) This test report is not related to Korea Laboratory Accreditation and KS Q ISO/IEC 17025. 
(5) Verify for authenticity and validity in web site · https://eecloud sgs.com/index.aspx. 
(6) This test report cannot be used for public relations, advertising or litigating purposes without 

the priOf consent of our company and not be used for different purpose . 
••• End of Report .,.... 

Technical Manager / SGS KOREA 

TIIJil •04tifMftt k UV.ct by tl\e COffltu, C.Ull,.ot ta •• O•ft«-.1 Celtd..on• o r l.-.1N ..,1ni.• cw....,, .......1. ..u1t1i. aJ ..........'"'"'"'""'m n ,"'-s:................ ,Oft N4(i..Kt CII' .. , .....=.....ttri=is........ , 1,-, ,~ 
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GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

Appendix 5.3 W. cibaria CMU Lot Cl11-0366N 

Milk and Soy- Lot Cl11-0366N 

SG 
~est Report (Reference)No. F6901011LF-CTSAYFN21.J1121 Issued Date 2021. 08. 12 Page :1 of 1 

ORAPHARM INC. 
905-ho 9-'16, yeonmujang 5-gil 
seongdong-gu, seoul 
korea 

The following sample(s) was/were submitted and identified by/on behalfof the client as:-

This report is not related to the Ministry of Food and Drug Safety • ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY" 

AYFN21-31121 

Product Nome Weissella cibaria CMU 

Item No./lot No. MFG 2021.02.15, EXP 2023.02.14, Lot No. Cl11-0366N 

SGS File No 

Testing Period 2021.08.04 to 2021. 08. 12 

PUl'J)OSe ofTest Report Reference 

Test Results 

Test hem Unit Method MDL Result 

Milk ng/uL In-house methocf(FOW-25-·I2) ·1 Detected 

Soybean ng/uL Korea Food Code 1 Not Detected 

Note) (1)-= Qualitative analysis (No Unit) 
(2) The test results are limited to the requested product(sample name, item no.). and the sample don't 

have food Labeling information of Korea regulation. 
(3) This test report is not related to Korea Laboratory Accreditation and KS O ISOnEC 17025. 
(4) Verify for authenticity and validity in web site : httpsHeecloud.sgs.com/index.aspx 
(5) This test report cannot be used for public relations, advertising or litigating purposes without the prior 

consent of our con1pany and not be used for different purpose. 

- • End of Report~ 

Technical Manager / SGS KOREA 

Thk. dw l ~--Q6 •y tb.-Conlt,,•n,, • • • •1obo-• 1Coridltloa,'1CIWWIIN"'1n.,.dcw...... r... ..... .i,,.. _,-ca_tor.....,i...t tt& :,-V Pf t9 , ..,n, '!Cit I · n,• 
-•. rot •!Her"N1..Tllll~.........,, .. c ..,..,...)t,Ol .. •oe11tn1 C.Hlll0fl, .. t4'1'V... ~--..---. •.,...... .... "4...t9#MO...... 
WIK Cff Ml lfteme:cerHWlt lfff PTlmrC 4ft•II• II Clt-n IO tae lllllfWIM Ofllll_, IM•IMll-..l't .neIUtllMtlMOII JIA.lff 11•..,_ .,_...._ Uy JIOW.r ..-tlrlolt 

GO• - • ritk a""1Md trl.lt frl1bffnatloe o~• CI Mn<I• r.n.oa 11'!,e COM.,_,..,., · Wl!Mlt ~ ltlftlt5GI Cl:iliftt 'lli lnAN.UO-,. an-,. TM COIWlfl-r'•ftft~• .......or . ... ---Mkl• On,lf -

~r. JMOO~ le to 115 c1r..m M d tl\llli Clo.ue • M -•aoi ••---llt pwUoG till, • .-._.M tl<» tfolft •••rdGlftO afttbil<lr rtQ.llk Nld oblfQat!on, unctr-lll• tran.woaon do.-.nbli. nKdo-nMl'Wi 
--1 ~ ,-prod-Cl U.Np4:tn ftlll, • lt!lout l)rlcwwfl'lt!Nl~CIY- oltfl• e-~,.An-, UM"1t-.0.1Ud • lllt-r al!on., Jl)rOH)' Or f.allil'9:oallo11 Ci t l!I• M l'Ulll o r C>p,t« ano. of t!llliOMU-,it Iii vn1,..n.it 
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GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

Gluten - Lot Cl11-0366N 

SGS 
~est Report (Reference) No. F6901011LF-CTSAYFN21..J1122 Issued Date 2021 . 08 12 Page I of 1 

ORAPHARM INC. 
905-ho 9- 16, yeonmujang 5-g• 
seongdong-gu, seoul 
korea 

The follo#ing sample(s) was/were submitted and identified by/on behalf of the chent as:-

This report is not related to the Ministry of Food and Drug Safety "ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG l'IIDUSTRY-

SGS File No. AYFN21-3 1122 

Product Name We1ssella cibana CMU 

Item NoJLot No. MFG 2021.02.15, EXP 2023.02 14, lot No. Cl1 1-0366N 

Test Period 202 1 08. 04 to 2021 08. 12 

Purpose ofTest Report: Reference 

Test Results 

Test Items Unit Test Method LOQ Results 

Allergen Gluten mg/kg Veratox for Gliadin R5 Allergen. 
Neogen No. 8510 

5 <5.0 

NOTE: (1) Not detected= s: LOO, g/lOOg =°lo(w/w), - =No regulation, •·= Oualitatrve analysis {No Unit) 
(2) LOO =Limit Of Ouantitation 
(3) The test results are limited to the requested product(sample name. item no.), 

and the sample don' t have food labeling information of Korea regulation. 
(4) This test report 1s not related to Korea laboratory Accreditation and KS O 1S0/IEC 17025. 
(5) Verify for authenticity and validity in web site · hltps://eecfoud.sgs.com/index.aspx 
(6) This test report cannot be used for public relations, advertising or litigating purposes without 

the prior consent of our company and not be used for drfferent purpose . 
-• End of Report -• 

Technical Manager / SGS KOREA 

Tll• HHIMlflt i. '"•"' tty.,._ COl!IIPMY IVbJttll IIO ·•0-....,.f CH4l:IOIII Of hrvi., prln•• .,_,...,, •nl~te Oft NQUMt Clf .....11111,i. .It :,Sp ?ffMl S:,DClCPHOf::£QIC- GS 
MO.. ror ••• .,...1"" dO,ORM,Ml .. ll&.H4 .,. l&t COMOeftY .uttjMl 16 • o • .,.. CU.UOIK et I IINlM ...~ IHI ....,, ..... av-dlllll•Oft'-"""' OI' ."...... .t 
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GRAS Notice – Weissella cibaria 
OraPharm 3/11/2022 

Appendix 6 Representative Pesticide Testing Reports  

Appendix 6.1 W. cibaria CMU Lot CI11-0116N 

Appendix 6.2 W. cibaria CMU Lot CI11-0117N 

Appendix 6.3 W. cibaria CMU Lot Cl11-0366N 
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GRAS Notice - Weisse/la cibaria 
OraPharm 3/11/2022 

Appendix 6.1 W. cibaria CMU Lot Cl11-0116N 

SG 
Test Report (Reference)No.F6901011LF-CTSAYFN21.J1111 Issued Date : 202 1 08. 12 Page I of2 

ORAPHARM INC. 
905-ho 9-16,yeonmujang 5-gil 
seongdong-gu,seoul 
k0<ea 

The folloNing sampfe{s) was/were submrtted and identified by/on behalf of the client as:-
This report is not related to the Ministry of Food and Drug Safety •ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY-

SGS File No. : AYFN21-311I7 

Product Name : Weissella cibaria CMU 

Item NoJLot No. : MFG 202'1.02.15, EXP 2023.02. 14. lot No. Cl11-0116N 

Testing Period : 2021.08.04 _ 2021. 08. 10 

Purpose of Test Report : Reference 

Test Items : Pesticide 245. For the items. please refer to following page(s) 

Test Method : Analysis of hazardous substances in agricultural, GC and LC 

Test Results : 245 Not Detected 

Notes 1) Not detected= S:LOO (0.01mg/kg), LOO= limit of quantitation 
2) The test results are limited to the requested product(sample name, item no.). 

and the sample don·t have food Labeling infom1ation of Korea regulation .. 
3) This test report is not related to K0<ea Laboratory Accreditation and KS Q ISO/IEC 17025.. 
4) Verify for authenticity and validity in web site : https://eecloud.sgs.com/index.aspx. 
5) This test report cannot be used for public relations, advertising or litigating purposes without the 

prior consent of our company and not be used for different purpose . 

Technical Manager / SGS KOREA 

Tfl1" doo11ri• 1tt k ' ""u•G bJ' th e C::oMp• nJ 111111bJeot t o ttt. O• ,..• r-• I cc,..dltlont. o r &e:rvloo prlflhd o••rl •••• ,v.afla.llle Gft r eque,t o r 1ooec.cu:i10 .at 
""""P',,,.._ ffl..,..,."!lll'T...-,t••Mf.Cell'll~ •H tn•. • , ...OlnlftJt Tftk •oouMH1 15 .&II..., V- COMNllr ·~-- IO ria o...,.., CeftllJtlOM Of , . ,.... onn11• Oftfllo•f. .-v.,... ·" 
nq~d o r -"a.,. at r1a· r:o Ii' g ...II tb:!Pf➔Gk" 111' eEh::bW::#::C?c JIPIIJ\ Attentlon k ---· to the 91nJ!atton °' tl11t111t)'. MOM!nlaollbon •K Jwt.dkltlon ' "UH. del"ln.d 
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W .,. n.t C,-.PattJ''C ·- ,.,_..,., • IO Ill c.., -· .... 00.imi.-M 00.C ftiOt HOMl'"ale Nl'ilN to • .......-.o... ffOla ....,.,.. • • ~ l'IO!ltl .,.. Otlfll:lallCtftl WI°"' tflot tnac..atlOll, 
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Test Report (Reference)No. F6901011LF-CTSAYFN:21-J1111 Issued Date : 202·1_ 08 . 12 Page 2of 2 

SGS File No. : AYFN21-31117 

Product Name : Weissetla cibaria CMU 

Pesticide 245 items 

Acetarniplid, Acrinathrin, Alachlor, Aldicasb, Aldli.n, Amisullirorn, Anflofos, Azinphos-rnethyl, Azoxyslrob[n, Bendiocalb, 
BenthiavalicaID-isopropyl, Benz.oximate. BHC. Bifenox, Bifenthlin, Blteranol, Boscalld, Bromobulide, Bromopropyfate, Buprofezin. 
Butachlor. Cadusafos, Caplan, Garbaryt(NAC), Garbendazim, CartJofuran, Crullophenoth·on, Chinomelho nat(Oxythioquinox), 
Chlorantraniliprole, Chlordane, Chlolfenapyr, Chlortenvinphos, Chlortluazuron, Chlorobenzilate, Chlorothalonil, Chlorpropham, 
Chlorpyrifos, Chlorpyrifos-methyl, Chrornafenozide. Clofentezine, Clolhianidin, Cyazofamid, Cyflufenarnid, Cyfluthrin (llela), 
Cyhalofop-l>utyl, Cyhalothlin-lambda, Cyrnoxanil, Cypemiethrin, Cyproconazole, Cyprodinil, DDT, Deltamethrin, Diazinon, 
Dichlofluanid, DichlorvosJDDVP, Didofop-melhyl, Oidoran , Dicofol, Diethofencarb, Difenoconazole, Diflullenzuron, Dimepiperate, 
Dimethenamid. Dimethoate, Dimelhomorph(E,Z), Dimethylvinphos(Z). Oinioonazole, Diphenamid. Diphenytamine, Disu!foton. 
Dilh iopyr, Diuron, Edifenphos, Endosulfan (alpha, llata,sulfate), Endrin(dieldlin), EPN, Esprocarb, Ethalloxam, Ethalfluralin, 
Ethiofencarb, Ethion, Ethoprophos, Etoxazole, Etofenprox, Etrid iazole, Elrimfos, Fenamidone, Fenarniphos , Fenalimol, 
Fenazaquin, Fenbuconazole. Fenitrothion : MEP, Fenobucrull, Fenolhiocarb, Fenoxanil, Fenpropathrin, Fenpyroximate, Fenth·on : 
MPP, Fenvalerate, Ferimzone, Fiprnnil, Fluacrypyrim, Flubendiamide, Rucylhrinate, Fludioxonil. Flufenoxuron, Rumioxazine, 
Fluopicolide, Fluquinconazole, Flusilazole, Flutolanil, Folpe~ Forchlortenuron, Fosth iazate, Fthalide, Furalhiocalb, Halfenprox, 
Heptachlor, Heptachlor epoxide, f-lexaconazole, Hexafiumuron, Hexythiazox, lmazalil, lmilienconazole, lmidaclopfid, lndanofan, 
lndoxacerb, lprobenfos/lBP, lprodlone, lprovalicarb, fsofenphos, lsoprocarb: MIPC, fsoprothiolane, Kresoxim-melhyl, Lufenuron, 
Malathion, Mandipropamid, Mecarbam, Mefenacet, Mepanipyrim. Mepronil , Metalaxyl, Metamifop, Metconazole, 
Methabenzthiazuron, Methidalhion, Melhiocarll, Methomyl, Methoxychlor, Methoxyfenozide, Melobromuron, Melolach lor, 
Metolcarb, Metfim1zin, Mevinphos , Mo~nate, Myclobutanil, Napropamide, Novaluron, Nuarimol, Ofurace, Oxadiazon, Oxamyl, 
Oxazidomefon, OXyfluorten, Paclobutrazole, Parath ion, Paralhion--melhyl, Penconazole, Pencycuron, Pend·niethalin, 
Pentoxazone, Permethlin, Phenthoale:PAP, Phorate, Phosalone, Phosphamidone, Piperophos, Pirimicaib, Pirimiphos-elhyl, 
Pirimiphos-methyl, Probenazole, Prochloraz, Procymidone, Profenofos, PromelJyn, Propanil, Propiconazole, Propoxur, Prothiofos, 
Pyraclofos, Pyraclostrobin, Pyrazophos, Pyribenz.oxim, Pylibuticarb, Pylidallen, Pylidalyl, Pyridaphenthion, Pyrimethanil , 
Pyrimidifen, Pyriminol:Jac-methy1(E,Z), Pyriproxyfen, Pyroquilon, Ouinoclamine. Quintozene(pentach loroaniline, Methyl 
pentachlorophenyl sulfide), Sila~uofen, Simazine, Simeronazole, Sinietryn, Spirodiclofen, Spiromesifen, Tebuconazole, 
Tebufenozide, Tebufenpyrad, Tebupirimlos, Teflubenzuron, Tefiuthlin, Terbufos, Tefhuthylazine , Terbutryn, Tetraconazole, 
Tetradifon, Thiallendazole, Thiacloprid, Th iamethoxarn, Thiazopyr. Tllifluz.amide, Th iollencarb, Tlliodicarb, Toiophanate-nielhyl, 
Tiadi11il, Tolclofos-niethyl, Tolylfluanid, Tralomethrin, Tfi adimefon, Triadimenol, Triazophos, Tricydazole, Trifioxystrobin, 
Triflumizole, Tfifiumuron, Trifluralin, Uniconazole, Vinclozolin, Zoxamide 

••• End of Report ... , 

I 

Thl li d DDIJl!'l• lll t · ~ ' "'"u•E!I b y hu1 COIIIP~,.)' cubJ• o t io ltG O•n • r.1 1 C o 1u:111t .1o n c. o r l:HV I O■ p r ln bd O'tl ■ r l eaf. .,l 'll' ll.llll b l,t, o n requ.r;t o r a o•■ liC. l b l e a1 
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Appendix 6.2 W. cibaria CMU Lot Cl11-0117N 

SGS
T 

Test Report (Reference)No.F690101ILF.CTSAYFN21.J1120 Issued Date : 202'1. 08. 12 Page I of2 

ORAPHARM INC. 
905-ho ~16,yeonmujang 5-gil 
seongdong-gu,seoul 
korea 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-
This report is not related to the Ministry of Food and Drug Safety • ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY" 

SGS Fi le No. : AYFN21-31120 

Product Name : Weissella cibaria CMU 

Item NoJlot No. : MFG 202'1.02.15. EXP 2023.02.14. lot No. Cl'I 1-0117N 

Testing Period : 2021.08. 04 • 2021 08. 10 

Purpose ofTest Report : Reference 

Test Items : Pesticide 245. For the items. please refer to following page(s) 

Test Method : Analysis of hazardous substances in agricultural, GC and LC 

Test Results : 245 Not Detected 

Notes 1) Not detected = ~LOO (0.0'lmg/kg), LOO= Limit of quantitation 
2) The test results are limited to the requested product(sample name, item no.). 

and the sample don"t have food Labeling infom1ation of Korea regulation.. 
3) This test report is not related to Korea Laboratory Accreditation and KS O ISO/IEC 17025 .. 
4) Verify for authenticity and validity in web site : https://eecloud.sgs.com/index.aspx. 
5) This test report cannot be used for public relations, advertising or litigating purposes without the 

prior consent of our company and not be used for different purpose . 

t<w-.:ang,;,oc .Jaon 

Technical Manager/ SGS KOREA 
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Test Report (Reference)No. F690101ILF-CTSAYFN21-J1120 Issued Date : 2021.08. 12 Page 2

SGS File No. AYFN21 -31120 

Product Name Weissella cibaria CMU 

Pesticide 245 items 

Acetamiplid, Acrinalhrin, Alachlor, Aldicarb, Aldrin, Amisulbrom, Anflofos, Azinphos-methyt, Azoxyslroli in, Ben<liocalb, 
BenlhiavalicaJb-isopropyl, Benz.oximate, BHC, Blfenox, Bifenlhrin, Biter.mo!, Boscalid, Bromobutide. Brornopropyl-ate, Buprofez.fn, 
Butachlor, Cadusafos, Caplan, Gartial)'l(NAC), Garbendazim, Carl>ofuran, Carbophenothion, Chinomethionat(Oxythioquinox), 
Chlorantraniliprole, Chlordane, Chlorfenapyr. ChlOffenvinphos, Chlorfluaz.uron, Chlorobenzilate, Chlorothalonil, Chlorpropham. 
Chlorpyrifos, Chlorpyrifos-methyt, Chromafenozide, Clofentezine, Clothian idin, cyazofamid, O;flufenamid, Cyfluthrin (beta), 
Cyhalofop-butyl, Cyhalothfin-lambda, Cymoxanil, Cypermethrin. Cyproconazole, Cyprodinil, DDT, Oeltamethrin, Diazinon, 
Dichlofluanid, Dichl01VosJDOVP, Didofop-rnelhyl, Oidoran, Dicofol, Diethofencarll, Difenoconaz.ole, Diflubenz.uron, Dimepiperate, 
Dimelhenamid, Dimethoate, Dimelhomorph(E,Z), Dimethytvinphos(Z), Diniconaz.ole , Diphenamid, Diphenylamlne, Disulfoton, 
Dilh iopyr, Diuron, Edifenphos, Endosu lt.m (alpha, liata,sulfale), Endfin(die4dlinJ, EPN, Esprocarb, Ethaboxam, Elhalfluralin, 
Ethiofencarb, Elhion, Elhoprophos, Etoxazole, Etofenprox, Etrid iaz.ole, Etrimfos , Fenamidone, Fenamiphos, Fenalimol, 
Fenazaquin, Fenliuconazole, Fenitrothion : MEP, Fenobucarb, Fenolhiocarb, Fenoxanil, Fenpropathrin, Fenpyroximate, Fenthion : 
MPP, Fenvalerate, Felimzone, Fipronil, Fluaciypyrim, Ru iendiamide, Rucylhrinate, Fludfoxonil, Flufenoxuron, Rumiox."lZine, 
Fluopicol ide, Fluquinconazole, Flusilaz.ole, Flutolanil, Folpel Forchlortenuron, Fosth iazate, Fthalide, Furathioca!b, Halfenprox, 
Heptachlor, Heptachlor epoxide, Hexaconazole, Hexaflumuron, Hexythiazox, lmaz.alil, lmillenconazole, lmidacloplid, lndanofan, 
lndoxacarb, lprobenfos/lBP, lprodione, lprovalicarli , lsofenphos, tsoprocarli: MIPC, IMprolhiolane, Kresoxim-melhyl, Lufenuron, 
Mal,alhion, Mandipropamid, Mecarbam, Mefenacet, Mepanipyrim, Mepronil, Metalaxyl, Metamifop, Metconazole, 
Melhabenzthiazuron, Melhidathion, MethiocartJ, Methomyl, Methoxychlor, Methoxyfenozide, Melobromuron, Metolachlor, 
MelolcarlJ, Metrilluzin, Mevinphos, Molinate, Mycloliutan~. Napropamide, Novaluron, Nuarimol, orurace, Oxadiazon, Oxamyl, 
Oxazidomefon, Oxyfluorfen, Paclobutrazole, Parath ion, Parathion-methyl, Penconazole, Pencycuron, Pendimethalin, 
Pentoxazone, Permethrin, Phenthoate:PAP, Phorate, Phosalone. Phosphamidone, Piperophos, Pilimicarb, Pirimiph~ lhyl, 
Pilimiphos-methyl, Probenazole, Prochtoraz, Procymidone, Profenofos. Prometryn, Propanil, Propiconazole, Propoxur, Prothiofos, 
Pyraclofos , Pyraclostrobin, Pyraz.ophos, Pyribenz.oxim, Pyriliuticarti, Pyridaben, Pyridalyt, Pyridaphenthion, Pylimethanil, 
PYfimidifen, Pyriminollac-methyl(E,ZJ, Pyriproxyfen, Pyroquilon, Quinoclamine, Oulntozene(pentachloroaniline, Methyl 
pentach orophenyl sulfide), Silanuofen, Simazine, Simeconaz.ole, Simetryn, Spirodiclofen, Spiromesifen, Tebuconazole, 
Tebufenozicle , Tebufenpyrad, Tebupirimfos, Teflubenz.uron, Tefluthrin, Terbufos, Teruuthytaz.ine, Terbulryn, Tetraconazole, 
Tetradifon, Thiabendazole, Thiacloprid , Th iamelhoxam, Thiazopyr, Thifluzamide, Th ioliencrub, Thiodicarb, Thiophanale--melhyl, 
Tiadinil, Tolclofos-methyl, Totylfluanid, Tralomethrin. Triadimefon, Triadimenol , Triazophos. Tricydazole, Trifloxystrobin , 
Triflumizole, Triflumuron. Tfifluralin, Uniconazole, Vinclozolin, Zoxamide 

••• End of Report ... 
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Appendix 6.3 W. cibaria CMU Lot Cl11-0366N 

~est Report (Reference)No. F690101/LF-CTSAYFN21-31123 Issued Date : 202'1. 08. 12 Page 1 of2 

ORAPHARM INC. 
905-ho 9- I 6. yeonmujang 5-gil 
seongdong-gu,seoul 
korea 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

This report is not related to the Ministry of Food and Drug Safety •ACT ON TESTING AND INSPECTION IN THE FOOD 
ANO DRUG INDUSTRY' 

SGS File No. : AYFN21-31123 

Product Name : Weissella cibaria CMU 

hem No./lot No. : MFG 202'1.02.15. EXP 2023.02.14. Lot No. Cl'll-0366N 

Testing Period : 2021.08. 04 - 2021. 08. 10 

Purpose ofTest Report : Reference 

Test Items : Pesticide 245. For the rtems. please refer to follo\\ing page(s) 

Test Method : Analysis of hazardous substances in agricultural. GC and LC 

Test Results : 245 Not Detected 

Notes 1) Not detected = S:LOO (0.01mg/kg), LOO=Limit of quantitation 
2) The test results are limited to the requested product(sample name, item no.). 

and the sample don' t have food Labeling information of Korea regulation. 
3) This test report is not related to Korea Laboratory Accreditation and KS Q 1S0/IEC 17025.. 
4) Verify for authenticity and validity in web site : https://eecloud.sgs.com/index.aspx. 
5) This test report cannot be used for public relations, advertising or litigating purposes without the 

prior consent of our company and not be used for different purpose . 

Kw.an,gsoo .Joon 

Technical Manager / SGS KOREA 
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Test Report (Reference )No. F690101ILF-CTSAYFN21-J1123 Issued Dale : 202'1. 06 . 12 Page 2of 2 

SGS File Ho. AYFN21-3'11 23 

Product Name Weissella cibaria CMU 

Pesticide 245 items 

Aceiamiplid, Acrinalhrin, Alachl°', Aldicaro, Aldrin, Amisulbrom, Anilofos, Azinphos-methyl, Azoxystrob1n, Bendiocart>, 
Benlhiavalicarb-lsopropyl, Benzoximate, BHC, Bifenox, Bifenthrin , B~eranol, Boscalid, Bromobutide, Bromopropytate, Buprofezfn. 
Butachlor, Cadusafos, Caplan, carbaryl(NAC), camendazirn , caroofuran. Caibophenothion, Chinomelhionat(OxythioquinoxJ, 
Chlor.:mtranilrprole, Chlordane, Chlorfenapyr, Chlorlenvinphos, Chlorfiuazuron, Chlorobenzilate, Chlorothalonil, Chlorpropham, 
Chlorpyrnos, Chlorpyrifos-melhyl, Chromafenozide. Ctofentezine, Clothranidin, Cyazofamid, Cyflufenam·d., Cyfluthrin (beta), 
Cyhalofop-butyl, CyhalothrirHambda, Cymoxanil, Cypemielhrin, Cyproconazole, Cyprodinil, DDT, Oellamethrin, Diazinon, 
Dichlofluanid, DichJO(Vos/DDVP, Didofop-melhyt, Did0(3!1, Dicofol, Diethofencarb, Difenoconazole, Diflubenzuron, Dimepiperale, 
Dimelhenamid, Dimelhoate. Dimelhomorph(E,Z), Dimelhylvinphos(ZJ. Oiniconazole, Diphenamid, Oiphenylamine, Dislllfoton, 
Dilhiopyr, Diuron, Edlfenphos, Endosulfan (alpha, bata,sulfate), Endrin(dieldrin), EPN, Esprocarb, Ethal)Oxam, Elhalnurarn, 
Ethiofencarb, Elhion, Ethoprophos, Etoxazole, Etofenprox, Etridiazole. Etrimfos, Fenamidone, Fenamiphos, Fenalimol, 
Fenazaquin, Fenbuconazole, Fenitroth ion : MEP, Fenobucarb, Fenolh iocarb, Fenoxanil, Fenpropath rin, Fenpyroximate, Fenthion : 
MPP, Fenvalerate, Ferimzone, Rpmnil, Fluacrypyrim, Rubendiamide, Flucylhrinate, Fludioxonil, Flufenoxuron, Rumioxazine, 
Fluopioolide, Fluquinconazole, Flusilazole, Flutolanil, Folpe~ Forchloifenuron, Fosth iazate, Fthalide, Furalhiocaib, Halfenprox, 
Heptachlor, Heplachlor epoxide, Hexaconazole, Hexaflumuron, Hexythiazox, lmazalil, lmibenconazole, lmidacloprid, lndanofan, 
lndoxacarb, lprobenfos/lBP, lp.-odione, lprovalicarb, lsofenphos, lsoprocarli: MIPC, lsoprollliolane, Kresoxim-melhyl, Lufenuron, 
Malathion, Mandfpropamid, Mecaibam, Mefenacet, Mepanfpyrim, Mepronil. Metalaxyl, Metamifop, Metconazole, 
Methabenzlhiazuron, Methidathion, MethiocarlJ, Methomyl, Methoxychlor, Melhoxyfenozide, Metobromuron, Metolachlor, 
Metolcarb, Metribuzin, Mevinphos, Molinale, Mycloliutan~. Napropamide, Novaluron, Nuarimol, Ofu race, Oxadiazon, Oxamyl, 
Oxazidomefon, Oxyfluorfen, Paclobutrazole, Parathion, Parathion-methyl, Penconazole, Pencycuron, Pendlmethalin, 
Pentoxazone, Permelhlin, Phenthoate:PAP, Phorate, Phosalone, Phosphamidone, Piperophos, PirimicartJ, Pi rimiphos-elhyl, 
Pirimiphos-methyl, Probenazole, Proch= , Procymidone, Profenofos, Promelryn, Propanil, Propiconazole, Propoxur, Prolhiofos, 
Pyraclofos, Pyraclostrobin, Pyrazophos, Pyribenzoxim, Pyributicarti , Pyridaben, Pylidalyl, Pyridaphenthion, Pyrimethanil, 
Pyrimidifen, PyriminolJac-methyl(E,Z), Pyripmxyfen, Pyroquilon, Quinoclam·ne, Quintozene(pentachloroaniline, Methyl 
pentachl°'ophenyl sulfide), Silanuofen, Simazine, Simeconazole. Siniebyn, Spirodiclofen, Spiromesifen, Tebuoonazole, 
Tebufenozide , Tebufenpyrad., Tebupirimfos, Teflubenzuron, Tefluthrin, Terhufos, Terouthylazine, Terbutr;n, Tetraconazole, 
Telradifon. Thiabendazole, Thiadoprid, Thiamethoxam, Thiazopyr, Tllifluzamide, Th ioliencarb, Tlliodicar1i , Tlliophanale-methyl, 
Tiadinil , Tolclofos-methyl, Tolylfluanid, Tralomethrin, Tri adimefon, Triadimenol, Triazophos, Tricydazole, Trifloxystrobin, 
Triflumizole, Triflumuron, Trifl uralin, Uniconazole, Vinclozolin, Zoxamide 

••~ End of Report .... 
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 Food code  Main food description  WWEIA Category description 
 Yogurts 

 11400000  Yogurt, NFS Yogurt, regul  ar 
 11400010   Yogurt, Greek, NS as to type of milk or fl  avor  Yogurt, Greek 
 11410000   Yogurt, NS as to type of mil  k or fl  avor Yogurt, regul  ar 
 11411010   Yogurt, NS as to type of mil   k, plain Yogurt, regul  ar 
 11411100 Yogurt, whol  e milk, plai  n Yogurt, regul  ar 
 11411200 Yogurt, low fat mil   k, plain Yogurt, regul  ar 
 11411300 Yogurt, nonfat mil  k, plai  n Yogurt, regul  ar 
 11411390 Yogurt, Greek, NS as to type of milk, plai  n  Yogurt, Greek 
 11411400 Yogurt, Greek, whole mil  k, pl  ain  Yogurt, Greek 
 11411410 Yogurt, Greek, low fat milk, plai  n  Yogurt, Greek 
 11411420  Yogurt, Greek, nonfat milk, plai  n  Yogurt, Greek 
 11430000   Yogurt, NS as to type of mil  k, frui  t Yogurt, regul  ar 
 11431000 Yogurt, whol  e milk, frui  t Yogurt, regul  ar 
 11432000 Yogurt, low fat milk, frui  t Yogurt, regul  ar 
 11433000 Yogurt, nonfat milk, frui  t Yogurt, regul  ar 
 11433990 Yogurt, Greek, NS as to type of milk, frui  t  Yogurt, Greek 
 11434000 Yogurt, Greek, whole mil   k, fruit  Yogurt, Greek 
 11434010 Yogurt, Greek, low fat milk, fruit   Yogurt, Greek 
 11434020  Yogurt, Greek, nonfat mil  k, fruit  Yogurt, Greek 
 11434090   Yogurt, NS as to type of mil  k, flavors other than frui  t Yogurt, regul  ar 
 11434100 Yogurt, whol  e milk, flavors other than frui  t Yogurt, regul  ar 
 11434200 Yogurt, low fat milk, flavors other than frui  t Yogurt, regul  ar 
 11434300 Yogurt, nonfat milk, flavors other than frui  t Yogurt, regul  ar 
 11435000 Yogurt, Greek, NS as to type of milk, flavors other than frui  t  Yogurt, Greek 
 11435010 Yogurt, Greek, whole mil  k, fl  avors other than frui  t   Yogurt, Greek 
 11435020 Yogurt, Greek, low fat milk, flavors other than frui  t  Yogurt, Greek 
 11435030  Yogurt, Greek, nonfat milk, flavors other than frui  t  Yogurt, Greek 
 11435100 Yogurt, Greek, wi  th oats  Yogurt, Greek 
 11436000 Yogurt, liqui  d  Yogurt, regul  ar 
 11440010 Chipotle di  p, yogurt based Dips, gravi   es, other sauces 
 11440020  Dill dip, yogurt based Dips, gravi   es, other sauces 
 11440030 Onion di  p, yogurt based Dips, gravi   es, other sauces 
 11440040 Ranch di  p, yogurt based Dips, gravi   es, other sauces 
 11440050 Spinach di  p, yogurt based Dips, gravi   es, other sauces 
 11440060  Tzatziki dip Dips, gravi   es, other sauces 
 11440070 Vegetable di   p, yogurt based Dips, gravi   es, other sauces 
 11446000 Yogurt parfait, low fat, with fruit  Yogurt, regul  ar 
 11480010 Yogurt, whol  e mil  k, baby food  Baby food: yogurt 

 11480020 
Yogurt, whol  e milk, baby food, with fruit and multigrai  n 
cereal    puree, NFS  Baby food: yogurt 

 11480030 
Yogurt, whol  e milk, baby food, with fruit and multigrai  n 
cereal   puree, plus i  ron   Baby food: yogurt 

 11480040 
Yogurt, whol  e milk, baby food, with fruit and multigrai  n 
cerea  l puree, pl  us DHA  Baby food: yogurt 
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Appendix 7 Intake Analysis – Food Codes  

Food Codes Utilized for Intake Analysis of W. cibaria CMU 
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67250100 Banana juice with lowfat yogurt, baby food Baby food: yogurt 
67250150 Mixed fruit juice with lowfat yogurt, baby food Baby food: yogurt 
67404300 Blueberry yogurt dessert, baby food, strained Baby food: yogurt 
67404500 Mixed fruit yogurt dessert, baby food, strained Baby food: yogurt 
67404070 Apple yogurt dessert, baby food, strained Baby food: yogurt 
67408500 Banana yogurt dessert, baby food, strained Baby food: yogurt 
67413700 Peach yogurt dessert, baby food, strained Baby food: yogurt 
67430500 Yogurt and fruit snack, baby food Baby food: yogurt 
67413700 Peach yogurt dessert, baby food, strained Baby food: yogurt 
67430500 Yogurt and fruit snack, baby food Baby food: yogurt 
41420380 Yogurt, soy Processed soy products 
42401100 Yogurt, coconut milk Yogurt, regular 

Frozen Desserts 
11459990 Frozen yogurt, NFS Ice cream and frozen dairy desserts 
11460000 Frozen yogurt, vanilla Ice cream and frozen dairy desserts 
11460100 Frozen yogurt, chocolate Ice cream and frozen dairy desserts 
11460500 Frozen yogurt, soft serve, vanilla Ice cream and frozen dairy desserts 
11460510 Frozen yogurt, soft serve, chocolate Ice cream and frozen dairy desserts 
11461200 Frozen yogurt sandwich Ice cream and frozen dairy desserts 
11461210 Frozen yogurt bar, vanilla Ice cream and frozen dairy desserts 
11461220 Frozen yogurt bar, chocolate Ice cream and frozen dairy desserts 
11461250 Frozen yogurt cone, chocolate Ice cream and frozen dairy desserts 
11461260 Frozen yogurt cone, vanilla Ice cream and frozen dairy desserts 
11461300 Frozen yogurt cone, vanilla, waffle cone Ice cream and frozen dairy desserts 
11461320 Frozen yogurt cone, chocolate, waffle cone Ice cream and frozen dairy desserts 
13110000 Ice cream, NFS Ice cream and frozen dairy desserts 
13110100 Ice cream, vanilla Ice cream and frozen dairy desserts 
13110102 Ice cream, vanilla, with additional ingredients Ice cream and frozen dairy desserts 
13110110 Ice cream, chocolate Ice cream and frozen dairy desserts 
13110112 Ice cream, chocolate, with additional ingredients Ice cream and frozen dairy desserts 
13110200 Ice cream, soft serve, vanilla Ice cream and frozen dairy desserts 
13110210 Ice cream, soft serve, chocolate Ice cream and frozen dairy desserts 
13110460 Gelato, vanilla Ice cream and frozen dairy desserts 
13110470 Gelato, chocolate Ice cream and frozen dairy desserts 
13120050 Ice cream bar, vanilla Ice cream and frozen dairy desserts 
13120100 Ice cream bar, vanilla, chocolate coated Ice cream and frozen dairy desserts 
13120110 Ice cream candy bar Ice cream and frozen dairy desserts 
13120140 Ice cream bar, chocolate Ice cream and frozen dairy desserts 
13120500 Ice cream sandwich, vanilla Ice cream and frozen dairy desserts 
13120510 Ice cream sandwich, chocolate Ice cream and frozen dairy desserts 
13120550 Ice cream cookie sandwich Ice cream and frozen dairy desserts 
13120730 Ice cream cone, scooped, vanilla Ice cream and frozen dairy desserts 
13120735 Ice cream cone, scooped, vanilla, waffle cone Ice cream and frozen dairy desserts 
13120740 Ice cream cone, NFS Ice cream and frozen dairy desserts 
13120770 Ice cream cone, scooped, chocolate Ice cream and frozen dairy desserts 
13120775 Ice cream cone, scooped, chocolate, waffle cone Ice cream and frozen dairy desserts 
13120782 Ice cream cone, soft serve, vanilla Ice cream and frozen dairy desserts 
13120784 Ice cream cone, soft serve, chocolate Ice cream and frozen dairy desserts 
13120786 Ice cream cone, soft serve, vanilla, waffle cone Ice cream and frozen dairy desserts 
13120788 Ice cream cone, soft serve, chocolate, waffle cone Ice cream and frozen dairy desserts 
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13120790 Ice cream cone, vanilla, prepackaged Ice cream and frozen dairy desserts 
13120792 Ice cream cone, chocolate, prepackaged Ice cream and frozen dairy desserts 
13121000 Ice cream sundae, NFS Ice cream and frozen dairy desserts 
13121100 Ice cream sundae, fruit topping Ice cream and frozen dairy desserts 
13121120 Banana split Ice cream and frozen dairy desserts 
13121300 Ice cream sundae, hot fudge topping Ice cream and frozen dairy desserts 
13121400 Ice cream sundae, caramel topping Ice cream and frozen dairy desserts 
13126000 Ice cream, fried Ice cream and frozen dairy desserts 
13130100 Light ice cream, NFS Ice cream and frozen dairy desserts 
13130300 Light ice cream, vanilla Ice cream and frozen dairy desserts 
13130310 Light ice cream, chocolate Ice cream and frozen dairy desserts 
13130700 Soft serve, blended with candy or cookies, from fast food Ice cream and frozen dairy desserts 
13135000 Light ice cream sandwich, vanilla Ice cream and frozen dairy desserts 
13135010 Light ice cream sandwich, chocolate Ice cream and frozen dairy desserts 
13140000 Light ice cream bar, vanilla Ice cream and frozen dairy desserts 
13140100 Light ice cream bar, vanilla, chocolate coated Ice cream and frozen dairy desserts 
13140115 Light ice cream bar, chocolate Ice cream and frozen dairy desserts 
13140700 Creamsicle Ice cream and frozen dairy desserts 
13140710 Creamsicle, light Ice cream and frozen dairy desserts 
13140900 Fudgesicle Ice cream and frozen dairy desserts 
13142100 Light ice cream cone, vanilla, prepackaged Ice cream and frozen dairy desserts 
13142110 Light ice cream cone, chocolate, prepackaged Ice cream and frozen dairy desserts 
13150000 Sherbet, all flavors Ice cream and frozen dairy desserts 
13161600 Fudgesicle, light Ice cream and frozen dairy desserts 
63420105 Frozen fruit juice bar Gelatins, ices, sorbets 
63420205 Frozen fruit juice bar, no sugar added Gelatins, ices, sorbets 
63430150 Sorbet Gelatins, ices, sorbets 
91501010 Gelatin dessert Gelatins, ices, sorbets 
91501020 Gelatin dessert with fruit Gelatins, ices, sorbets 
91501100 Gelatin salad with vegetables Gelatins, ices, sorbets 
91511010 Gelatin dessert, sugar free Gelatins, ices, sorbets 
91511020 Gelatin dessert, sugar free, with fruit Gelatins, ices, sorbets 
91520100 Yokan Gelatins, ices, sorbets 
91601000 Italian Ice Gelatins, ices, sorbets 
91601010 Italian Ice, no sugar added Gelatins, ices, sorbets 
91610900 Popsicle, NFS Gelatins, ices, sorbets 
91611000 Popsicle Gelatins, ices, sorbets 
91611100 Popsicle, no sugar added Gelatins, ices, sorbets 
91612000 Freezer pop Gelatins, ices, sorbets 
91621000 Snow cone Gelatins, ices, sorbets 
91621050 Snow cone, no sugar added Gelatins, ices, sorbets 

Hard Candy, Mints, Chewing Gum 
91745020 Hard candy Candy not containing chocolate 
91770020 Dietetic or low calorie hard candy Candy not containing chocolate 
91770050 Dietetic or low calorie mints Candy not containing chocolate 
91800100 Chewing gum, NFS Candy not containing chocolate 
91801000 Chewing gum, regular Candy not containing chocolate 
91802000 Chewing gum, sugar free Candy not containing chocolate 
91770000 Dietetic or low calorie candy, NFS Candy not containing chocolate 
91745020 Hard candy Candy not containing chocolate 
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Appendix 8 Effects of W. cibaria CMU on the Growth of Lactobacilli Over 
Time 

h 0 8 24 
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Incubation time (h) Incubation time (h) 

h 0 8 24 

WCCMU only 5.51 9.06 8.23 

La mixed 5.34 9 .03 7.30 

Lf mixed MS 8.94 7.00 

Lr mixed 5.45 9 .08 7.04 
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Appendix 9 Center for Genomic Epidemiology - VirulenceFinder 2.0 Results 

Center for Genomic Epidemiology Center for Genomic Epidemiology 

Home SeMees Instructions Output Home Services Instrucbons Ou1J)ut 

VlrulenceFinder-2.0 Server. Results VirulenceFinder-2.0 Server • Results 
Organism(s}: Escherichia co/; 

Organism(s): Entervcoccus 
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Appendix 10 Biogenic Amine Analysis 

Appendix 10.1 W. cibaria CMU Lot CI11-0116N 

Appendix 10.2 W. cibaria CMU Lot CI11-0117N 

Appendix 10.3 W. cibaria CMU Lot Cl11-0366N 
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Appendix 10.1 W. cibaria CMU Lot CI11-0116N 

Certificate of Ana lysis 

No. of Sample: Weissella cibaria CMU Lot No. Cl 11-01 16N 

Inspection Purpose : Reference only Date of Application : 2021-11-17 

Name : OraPharm Inc, Eun-Sup Yoon 
Applicant Company address: 04782, 905-ho, 9-16, Yeonmujang-5-gi l, Seongdong-gu, Seoul, 

Republic of Korea 

Anal~ ical Result 

Biogenic amines 

Tryptamine 

Concentration (mg/kg) 

0.00 

~-phenylethylamine 

Putrescine 

0.00 

0.00 

Cadaverine 0.00 

Hista mine 0.00 

Tyramine 

Spermidine 

0.00 

0.00 

Spermine 0.00 

Analysis of biogenic amines using chromatographic AOAC 1993, 76(3) method1• 

1Eerola s. Hinkkanen R, Lindfors E. Hirvi T. 1993. Liquid ch romatographic determinat ion of biogenic amines in dry sausages. Journal of 

AOAC International, 76(3), 575-577. 

2021. 11. 17. 

We hereby certify that the above are correct. 

Korea University, College of Science and Technology, Department of Food and Biotechnology 

Director : Jae-H)(ung, Mah 

Korea University Sej ong Campus, 2511 Sejong-ro, Sejong City, 30019, Korea ; 
KOREA 
UNIVERSITY 
S~fONG CAMPUS 
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SGSr-

Test Report (Reference) No. F6901011LF-CTSAYFN21-43146 Issued Date 2021.10. 29 Page 1 of 1 

ORAPHARM INC. 
905-ho 9-16, Yeonmujang ½ii 
Seongdong-gu, Seoul 
Republic of Korea 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

This report is not related to the Ministry of Food and Drug Safety •ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY'' 

AYFN21-43146 

Product Name Weissella cibaria CMU 

Item NoJLot No. MFG:2021.02.1 5, EXP:2023.0214 Lot NO: C111-0116N 

Test Period 2021.10. 21 to 2021 . 10. 28 

Purpose of Test Report : Reference 

Test Results 

SGS File No. 

Test Items Unit Test Method LOO Results 

Histamine mg/kg Ko rea Food Code, HPLC/ PDA 5 Not Detected 

NOTE: (1) Not detected=~ LOO, g/100g = %(w/w). • = No regulation , ..= Qualitative analysis (No Unit) 
(2) LOO = Limit Of Quantitation 
(3) The test results are limited to the requested product(sample name, item no.), 

and the sample don' t have food Labeling information of Korea regulation. 
(4) This test report is not related to Korea laboratory Accreditation and KS O ISO/IEC 17025. 
(5) Verify for authenticity and validity in web site : https:1/eecloud.sgs.com/index.aspx. 
(6) This test report cannot be used for public relations. advertising or litigating purposes without 

the prior consent of our company and not be used for different purpose . 
- End of Report ... 

Jungsub Shim 

Technical Manager / SGS KOREA 

TIIJI clooaa..t 16 IIR.leO by ... Compan,··••to b 0.,..,.1 Co lldJIIOM or ,.,..... PflflttoCI O'HflHf, ......... Oft reQ.VMt or·-•Hle i. . , :::m:e::n-u p - ,ea- ::1£-rvnnte■ 

.... tor . ,.-0111o TM& ~l- IUUeG t,y Hie C-MIOU'I)' ut,,-.otto lie. 09'tlet• C ondtllOfl& of 1-WVIM onm.o .....,,...,. H ...bl. Oft fiMIUKtff .o• K.ate al 

1):;tNfYfpfffea, HIICDt::IDHW-1Ymf:t:lil [" Attffll:ICIII Ill .,..-n tot,- IWttt,ilOfl Of ..lllfflJ, INl!MMIS.,_-, 111IIJwa•:tocU01t IHUH 11•,_.d ~ I-. AJIIYl!IO..r Clf l:lll& 
00.WMl'ltk • OY-..ct tbat llnlbrm.allOft • Gfflffl• d n.rff.tl ffll.ot. tfM Coll'lp.en)'" tlndtnQ-. llftb.- tbn• offtG kltwv• rdlOfl Otl&' •IMI wllblo tb• !lmtt.. of C8"lt '1, i1n51J'ucrt)orn,. If ail'IJ'. f1'M Comp.My"(. 
&O.. ,-po...... Ill to .. Cllfflt 111• tftll ...... . , OOH riot u .OOWlte 1),111191 10 • V"l.11HO'tl0fl troM •HNIIMI .., tt•• Mg:flm ...'Cl 0111:Q•tl<IM uM•r tri• tranallllOft · ·IM'l•ffCL. Tllk ooeum.,. 
NlffiOt ti. ns,foch,_d ••o.~ 111'1 NM, wl!Aout prlcf wmt.el'I .appnw..~ ttl• Ccm,Miny. lul? 1.tneuib«Ued 11..b-r.atlon, forgeryo r t.Jc.ffloaitlon of t!I• ool"Unto r ep pe.-.a.n,oe of ttllc doo--.tlftClflt '" v,.._f'ul 

... offffi4,t,... .... , I:.""°"""'"' tCI tit• M IHt . n ...1Of t!M llw,. UI\IMI oOl•rw"• Qll.-cl 1"9 ,.... 111011ft ' " .,.. iut '"°rt reM 0110' 1IO tM CMICllef•J \ Nbt& 

FOP-3'2-F2 (3) 'F &7,~~3' Ul~,C,.P'Y'fS~ flJ:niiS{&a:"J 

$GS 1!:~Co.Ltd tt82f0\31689MIIJ r+-82 !l\7Col3J2 1 6...C9 mt/"l!f'WWl'lffl0P: 
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   Appendix 10.2 W. cibaria CMU Lot CI11-0117N 

ificate of Analysis 

No. of Sample: Weissella cibaria CMU Lot No. Cl11-0117N 

Inspect ion Purpose : Reference only Date of Application : 2021-1 1-17 

Name : OraPharm Inc, Eun-Sup Yoon 
Applicant Company address : 04782, 905-ho, 9-16, Yeonmujang-5-gil, Seongdong-gu, Seoul, 

Republic of Korea 

Anal~ ical Result 

Biogenic amines 

Tryptamine 

Concentration (mg/kg) 

0.00 

~-phenylethylamine 

Putrescine 

0.00 

0.00 

Cadaverine 0.00 

Histamine 0.00 

Tyramine 

Spermidine 

0.00 

0.00 

Spermine 0.00 

Analysis of biogenic amines using chromatographic AOAC 1993, 76(3) method1. 

1Eerola S, Hinklca nen R, Lindfors E, Hirvi T, 1993. Liquid chromatograph,c determinatoo of b iogenic amines in dry sausages. Journal of 

/\OAC International, 76[3), 575-577. 

2021.1 1. 17. 

We hereby certify that the above are correct. 

Korea University, College of Science and Technology, Department of Food and Biotechnology 

Director : Jae-Hyung. Mah 
e 

Korea University Se jong Campus, 2511 Sejong-ro, Sejong City, 30019, Korea 

KOREA 
I 

UNIVERS ITY 
SEIONG CAMPUS 
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Report (Reference) No. F6901011LF-CTSAYFN21-43141 Issued Date 2021 . 'IO. 29 Page ·1 of 1 

ORAPHARM INC. 
905-ho 9-16, Yeonmujang 5-gil 
Seongdong-gu , Seoul 
Republic of Korea 

The following sample(s) was/were submitted and identified by/on behatf of the dient as:-

This report is not related to !he Ministry of Food and Drug Safety "ACT ON TESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY'' 

SGS File No. AYFN21 -43147 

Product Name Weissella cibaria CMU 

Item No./Lot No. MFG:2021.02.1 5, EXP:2023.02.14 Lot NO: Cl11-0117N 

Test Period 2021. 10. 21 to 2021. 10. 28 

Purpose of Test Report : Reference 

Test Results 

Test Items Unit Test Method LOQ Results 

Histamine mg/kg Ko rea Food Code , HPLC/ PDA 5 Not Detected 

NOTE: (1) Not detected = ,;; LOQ, g/100g = %(w/w), - = No regulation, ** = Qualitative analysis (No Unit ) 
(2) LOQ = Limit Of Quantilation 
(3) The test results are limited to lhe requested product(sample name, rlem no.), 

and lhe sample don' t have food Labeling information of Korea regulation. 
(4) This test report is not related to Korea Laboratory Accred itation and KS Q ISO/IEC 17025. 
(5) Verify for authenticity and validity in web site : https:1/eed oud.sgs.com/index.aspx. 
(6) This test report cannot be used for public relations, advertising or litigating purposes without 

the prior consent of our company and not be used for different purpose. 
*** End of Report *** 

Jungsub Shlm 

Technical Manager I SGS KOREA 

ThJc. -d ,QGWIIM"Jt 1G ICU .led b·Y tbe Cam;pan r GVb]Ht fo nc O■IH.n l CGn dllhXI I!; o r IIH Y IH prlnied ·G-\IKIH1" • .ava ilable ,an n,q&H~t t:! r 111.4"091,Cl!lle .d :1JUP?IYO't:r :fRE:P91tllftITtmH01:im?Hl90Ffi9t 
<lifl i:I , ror eled.ron lo- T IIJG. cl,oa11m.nt Ir; l" U ll!li:I bJ tlH com:si a:ny CQb.jH t in 11:Ji 0 ,t,Jl ll!lnlf Con!Stionc. -DI 3 e,,rvltH ip r1 11U d 0-'l'M klat, 21'11 bl • 011 re,,q:uec~ DI" ,IIDDH &al ltl .a4 
--=n:;t£FtiPl!P-flHSCH£00iRarE::::ElP::99DPltlS?Et1cmJi:::t:95P\CTP?f: Aft:M taon le; d rn-n ta iM 11m.lbt on o·r t1111tr, 111c1 e1MI irboni a nd Jur'"lotlo n llc-c;u•c; c1 • ·nn;e,,d tbttraln..AII,- llioldttr of tb tc-

do,c,umeot k AdYlu d that lnk>nn;atl<Jn oonbilned hiloreo11 nineat5 tbe Comp.a:ny' c; f1 RdlllU'5- .t ttw time or lli..lfflMYent on onlJ' an.d wttllln tb e,, ltmlbc oa Clle-11t1c; lnr.tiuutla ru , It any. ~ C-0mp;111 y'15-
c.o11 rKpon.caiu,ty 1c; fo ~ Cllent .and Ihle; dD<'llm•ni cloe~ n ot ,u onent. p;arileir; ht .a inncaail 0111 trorn exel'C'Jc'ln,g au frwlr r!g.Jd,r;. and o:bU,ga anr; gndor bie tranAotlci1t doal=m'!anbl. . Thlr. dO<'UmeM 
oa nniat t. repi"Od:uoad exe4p.f In tull, wlttlout pf'lor w rrite,n iappra.,-al a.1 tile C.om, p,&11y . Any u:naufbortzed att.rilltlon,, rorvery o r i aki taDa8oni of Ille 00~11t o r 21p,p,1..-a n.a• at ttl lc do.o:umen_f Ir. \llllla-«tul 

u d o:fT'Nlde.n. m.-1·,- t,e, proc; eoul.ct ta. iii• fu ller.t oxton.t of t he law. Un ~ir. attun w lc;e 'lhtocl ttw. r,x; llttr; '511own 111 fn lc; 1ed rep.ort n,fer on.Jy to U\e ir. p, lel,~ t oc;t.cl. 

FQP-32,f 2 (3j 3F, 57, ~ Ulwa!>j-61, ~-<IJ ~cre3"16:J71 
SGS Korea Co .lttt t+82((1131689aaIJ r+82 itJ )704J.321Ei59 top't'Mlf'iNfQ59fflll'!Mr 

, ........ ~Ill<!= Grtllll (SOCl<!!I! _,,......_Sl,vl!ll;rlOO] 
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   Appendix 10.3 W. cibaria CMU Lot Cl11-0366N 

ificate of Analysis 

No. of Sample : Weissella cibaria CMU Lot No. Cl11 -0366N 

Inspection Purpose : Reference only Date of Application : 2021-11-17 

Name : OraPharm Inc, Eun-Sup Yoon 

Company address : 04782, 905-ho, 9-16, Yeonmujang-5-gil, Seongdong-gu, Seoul, 

Republic of Korea 

Applicant 

Anal~ ical Result 

Biogenic amines 

Tryptamine 

Concentration (mg/kg) 

0.00 

~-phenylethylamine 

Putrescine 

0.00 

0.00 

Cadaverine 0.00 

Histamine 0.00 

Tyramine 

Spermidine 

0.00 

0.00 

Spermine 0.00 

Analysis of biogenic amines using chromatographic AOAC 1993, 76(3) method1. 

1Eerola S, Hinkkanen R, Lindfors E, Hirvi T, 1993. liquid chromatographic determination o f bioge, ic amines in dry sausages. Journal of 

AOAC International, 76(3), 575-577_ 

2021 .1 1.17. 

We hereby certify that the above are correct. 

Korea University, College of Science and Technology, Department of Food and Biotechnology 

Director : Jae -H),'ung, Mah 

Korea University Sejong Campus, 2511 Sejong-ro, Sejong City, 30019, Korea ; 
KOREA 
U NIV ER.SITY 
SEIONG CAMPUS 
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Report (Reference) Issued Date 2021 . 10. 29 Page of No. F690101ILF-CTSAYFN21-43148 ·t 1 

ORAPHARM INC. 
905-ho 9-16, Yeonmujang 5-g il 
Seongdong-gu , Seoul 
Republic of Korea 

The following sample(s) was/were submitted and identified by/on behalf of the client as:-

This report is not re lated to the Ministry of Food and Drug Safety "ACT ON lESTING AND INSPECTION IN THE FOOD 
AND DRUG INDUSTRY" 

SGS Fi le No. AY FN21-43148 

Product Name Weissel!a cibaria CMU 

hem No./Lot No. MFG:2021.05.20, EXP:2023.05.19 Lot NO: Cl'l1-0366N 

Test Period 202·1. 10. 21 to 2021 . 'ID 28 

Purpose of Test Report : Reference 

Test Results 

Test Items 

Histamine 

Unit 

mg/kg 

Test Method 

Ko rea Food Code , HPLC/ PDA 

LOQ 

5 

Results 

Not Detected 

NOTE: (1) Not detected= .,; LOQ, g/'IOOg = %(w/w), - = No regulation, * * = Qualitative analysis (No Unrt) 
(2) LOQ = Limit Of Quantitation 
(3) The test results are limited to the requested producl{sample name, rtem no.), 

and lhe sample don' t have food Labeling information of Korea regulation. 
(4) This test report is not related to Korea Laboratory Accred itation and KS Q 1SO/IEC 17025. 
(5) Verify for authenticity and validity in web site : https://eedoud.sgs.com/index.aspx. 
(6) This test report cannot be used for public relations, advertising or litigating purposes without 

the prior consent of our company and not be used for different purpose. 
*** End of Report *"* 

Jung•ub Shim 

Technical Manager I SGS KOREA 

Til!lc. il,aown,e-nt IG IH\Jed b-J tbe Compan y GUl:l )e,at ht MG OeMral C<il'lldJllonc or 3,uvlDII pcr ln~•d il¥ff1Hf, avallable on nq1ac-t ar ilOC,HIUble a_t :::111:fR:tlnn 595 19111!1rrarrnH01£819"(9Qf 1591 
..,a,, ror • locbu11la- Thk. dooum.«it ~ IHllOd t,.1tb11 COfflJlllfl)' H ib:)11,oltu lb; O•n oral Car11Sbon11- ~ 8 • f'YkMI !pr11"1Uld OVNHlitt, an.kbl&CUI req;uHt or a ooe15"8;il11 M 

-<n::iRf t'tw1P• flSPPTCtMncmf::::IC0:990SltlPDERrmi::+UGZlrlla!r A..ttwlt!oa 1G drawn fo.tJM llmlt:a tian of BabUlty, l:nd't,mtllSOatlon, and jtlr!Gd)C;tfon lc;cu•c d•nM,cl thl>U.11'11.. Aft:)' hiold N Dftll lc 

d i,c, umer..t IC .advtc.ed flat ln£onn.ailon ~a~ ed Mnan n n&0t'I- itH campuy•1; flndll1D'5- a-t ttA trme o·r Mc lntff'ft-n:han ont., an,il wttl'l lnibe llnll~ at Clk;nt'c; IJl~vtloBc, II any. TIie C<lmpuy-•-c, 
CiCl h!I r,e,c.ponc&lllltf IC to th; c nen.t Mid iblc drt«Jn!ten.1 l!Dec.:not emn.ent,e, p.vtlec hJ.,1 tn.nr.aotioin tram exeffllc.tn,g all t lM lr rlg.trt,c. an.d obllgallan,c 11nderl:1i e tranca;Dtlon, doaarn111r1l:I.. TIiie dD41.1111 11 ftll 

wMat t,e reproci:uoed exo-e. p1 In fll ll, w.lttlout pr1or wi•rffl:en .apprav.aJ u-f tti ■ CDmp.a:ny . Any u:nallfbartzecl 1tt11-rdon.. roTDHY or lair; aat3a n, af tt1 111 ooll'i.111nt or 1p pe.-a1U1e ac hllc dlac-1.1 m,en.1 IG 111'.linrl'lll 

~11 -D1T'6llde:rc m.-1)' t,e pr-oceavi.6d ta-UI• ru uect exten.1 of the law. Un.lKc ottierwlGe c.btt,d tr_. rKistr.; ir.hoWII Ill ltllc iect n pc r1meron1yto Ille GMnple-jc.J t•ct.d. 

FOP-32-1'2 (3) 

I JF, fil, Mal~ I.J1lllal>g-<I, Gfeo!'l11-<>:i K""3"16.J71 
SGS Korea Cc ..,L.tri t-,.82(0'll1 ~a.sm 1'+132 iOffDdn-? 1'€69 tt]p'tt,w,·,wi5Q:;~mup.tf 
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Appendix 11 GRAS Associates Expert Panel Report  

The Generally Recognized as Safe (GRAS) Status of the Proposed Uses of W. cibaria CMU 

Foreword 

An independent panel of experts (“Expert Panel”) was convened by GRAS Associates, LLC on behalf 
of their client, OraPharm, Inc., to evaluate the safety and Generally Recognized as Safe (GRAS) 
status of OraPharm’s proposed food uses of Weissella cibaria strain CMU (W. cibaria CMU). The 
members of this Expert Panel15 are qualified to serve in this capacity by virtue of their scientific 
training and experience in the safety of food and food ingredients. 

GRAS Associates and OraPharm, Inc., ensured that all reasonable efforts were made to identify and 
select a balanced Expert Panel with expertise in food safety, toxicology, and nutrition. The Expert 
Panel was selected and convened in accordance with the Food and Drug Administration (FDA)’s 
guidance for industry on "Best Practices for Convening a GRAS Panel"16. Efforts were placed on 
identifying conflicts of interest or relevant “appearance issues” that could potentially bias the outcome 
of the deliberations of the Expert Panel and no such conflicts of interest or "appearance issues" were 
identified. The Expert Panel members received a reasonable honorarium as compensation for their 
time; the honoraria provided to the Expert Panel members were not contingent upon the outcome of 
their deliberations. 

Discussion 

OraPharm’s W. cibaria CMU is intended to provide a dietary source of W. cibaria CMU as a food 
ingredient in selected conventional foods including yogurt, frozen desserts (dairy, ices, sorbets and 
sherbets) and mixes, hard candy and chewing gum with an intended use level of 1 x 108 CFU per 
serving throughout the shelf life of the products.   OraPharm suggests that the initial addition level of 
W. cibaria CMU in the products may be as high as 8.0 x 109 CFU per serving to allow for loss of 
viability over time and the intended use levels may vary by food category. Use in hard candy and 
chewing gum would require the highest overage while use in frozen desserts and yogurt would likely 
be 5.0 x 108 CFU and 2.0 x 108 CFU per serving, respectively. 

OraPharm has calculated the estimated daily intake using the proposed intended use levels and food 
intake of those foods as reported by National Health and Nutrition Examination Survey (NHANES) 
2017-2018 survey.  From this calculation, the “all ages” 90th percentile estimated intake for W. cibaria 
CMU was determined to be 397 mg/day. Using the specification of not less than 1x109 CFU per gram, 

15 All three panelists have extensive technical backgrounds in the evaluation of food ingredient safety and in participating in deliberations of GRAS Expert Panels. Dr. 
Dziwenka holds a Doctor of Veterinary Medicine degree from the University of Saskatchewan and is a Diplomate with the American Board of Toxicology. She has 
over 24 years’ experience as a practicing veterinarian and 20 years of experience in research, preclinical regulatory toxicology, and safety evaluation of food and 
animal feed additives and GRAS dossier preparation. R. Martin holds a Ph.D. in Chemistry with over 38 years of experience evaluating safety of food ingredients 
within FDA. Dr. Falk holds a PhD in Biochemistry from Cornell University. He is an independent consultant with over 20 years of experience in reviewing food safety 
issues, GRAS reviews, and new dietary ingredient notifications at the Life Science Research Office (LSRO) and LSRO Solutions. 
16 Available at: https://www.fda.gov/Food/GuidanceRegulation/GuidanceDocumentsRegulatoryInformation/ucm583856.htm (Accessed February 28, 2022) 
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the EDI in terms of CFU per day is 3.97 x 108. On a body weight basis, intake is 6.24 mg/kg bw/day, 
or 6.24 x 106 CFU/kg bw/day. These high intake scenarios are unlikely in that they assume that all of 
the foods consumed contain W. cibaria CMU at the highest amount. 

The complete genome for OraPharm’s W. cibaria CMU has been sequenced and deposited in 
GenBank under accession number CP013936.  The Expert Panel reviewed the detailed 
characterization information provided including information on the initial source, taxonomy and 
identify information. Identify information provided included information on genomic characterization, 
16S rRNA alignment, average nucleotide identity, phenotypic characterization and strain specific 
identification analysis.  The Expert Panel also reviewed the detailed manufacturing process section of 
the GRAS dossier including a review of the raw ingredients used and the specifications OraPharm 
has set for its W. cibaria CMU.  OraPharm has set physical and chemical parameter specifications for 
its W. cibaria CMU and has shown that the manufacturing process can produce a consistent product 
by supplying the results from the analysis of five non-consecutive lots. OraPharm has also supplied 
documentation that the substances used in the manufacturing process are fit for the intended 
purpose. 

The Expert Panel considered several issues regarding the safety of OraPharm’s W. cibaria CMU. 
Bacteria in the Weissella genus are commonly found in fermented foods. OraPharm’s W. cibaria 
CMU is registered as a safe raw material by the Korea Food and Drug Administration under code 
number A 다 00680017 and is found in several products in Korea. According to OraPharm, the 
available commercialized products provide a daily intake of W. cibaria CMU of 1 x 109 CFU to 2.4 x 
1010 CFU per day in tablet or sachet form, and to date, they state that no reports of adverse reactions 
from distribution and sales have been received. W. cibaria CMU has been assessed for antibiotic 
resistance using antibiotic susceptibility testing and genomic assessment for antibiotic resistance 
genes. W. cibaria CMU has also been evaluated for its ability to produce antimicrobial substances 
which are important in human or veterinary medicine and that it will not alter the normal microflora in 
the organism consuming the W. cibaria CMU.  The result of the testing demonstrates that W. cibaria 
CMU will not have a negative impact on the normal flora. OraPharm assessed the virulence of its W. 
cibaria CMU, the results of which did not raise any concerns with the Expert Panel.  OraPharm also 
performed analyses of three representative samples of W. cibaria CMU for the ability to produce 
biogenic amines, using three methods and no biogenic amines were identified. The Expert Panel 
reviewed additional safety assessments conducted for W. cibaria CMU as outlined in the dossier and 
the Panel had no concerns regarding the safety information in the dossier. 

The Expert Panel also reviewed the results of GLP compliant studies conducted with W. cibaria CMU 
including multiple GLP compliant studies for genotoxicity (OECD Guideline studies 471, 473 and 474) 
and an OECD Guideline 408 90-day repeat dose study in rats. The Panel concurs with OraPharm’s 

17 See http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=12135. Accessed February 28,2022. 
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conclusions that the NOAEL from the repeat dose study was the highest dose tested (5000 mg/kg 
bw/day) and that there was no evidence of mutagenicity or clastogenicity. 

The Expert Panel considered the published animal studies and clinical trials as key evidence. The 
Expert Panel considers NOAELs derived from animal studies are not limiting and that human data 
from clinical studies and commercially available products should be taken into consideration when 
setting safe intake limits.  The Expert Panel reviewed the results of six randomized, double-blinded, 
placebo-controlled clinical trials administering 8 x 107 to 1 x 109 CFU W. cibaria CMU daily for 4 to 8 
weeks for a total of 322 patient-days exposure without the report of adverse events. It is also aware 
that various products containing W. cibaria CMU have been sold since 2017 and that no adverse 
events were reported after sale of over 189,000 units of products providing a daily intake of 1 x 109 

CFU to 2.4 x 1010 CFU. 

Conclusion 

A compelling case can be made that scientific consensus exists regarding the safety of OraPharm’s 
W. cibaria CMU which is intended to provide a dietary source of W. cibaria CMU as a food ingredient 
in selected conventional foods.  The Expert Panel concludes that there is sufficient evidence to 
support the safety of OraPharm’s W. cibaria CMU given the following conditions: 

• W. cibaria CMU continues to meet the designated specifications; 
• The proposed intended use and use levels do not change; and 
• W. cibaria CMU continues to be produced in accordance with Current Good Manufacturing 

Practices 

The Expert Panel has critically reviewed the information provided by OraPharm, Inc., as well as 
publicly available published information obtained from peer-reviewed journals as well as other 
assessments by well-respected international regulatory bodies. 

The Expert Panel unanimously concludes that the proposed uses of OraPharm’s W. cibaria CMU, 
manufactured under CGMP standards, meets the FDA definition of safety in that there is “reasonable 
certainty of no harm under the intended conditions of use” as described herein, and that OraPharm’s 
W. cibaria CMU is generally recognized as safe (GRAS). 

It is also our opinion that other qualified and competent scientists reviewing the same publicly 
available toxicological and safety information would reach the same conclusion. Therefore, we have 
also concluded that OraPharm’s W. cibaria CMU, when used as described in this dossier, is GRAS 
based on scientific procedures. 

[Signatures on the following page] 
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Margitta Dziwenka, DVM, DABT 
Chair 

Robert Martin, PhD Michael Falk, PhD 

END 
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DEPARTMENT OF HEAL TH AND HUMAN SERVICES 
Food and Drug Administration 

GENERALLY RECOGNIZED AS SAFE 
(GRAS) NOTICE (Subpart E of Part 170) 

Form Approved: 0 MB No. 0910-0342; Expiration Date: 07/31/2022 
(See last page for 0MB Statement) 

FDA USE ONLY 
GRN NUMBER DATE OF RECEIPT 
001063 May 24, 2022 

ESTIMATED DAILY INTAKE INTENDED USE FOR INTERNET 

NAME FOR INTERNET 

KEYWORDS 

Transmit completed form and attachments electronically v ia the Electronic Subm ission Gateway (see Instructions) ; OR Transmit 
completed form and attachments in paper format or on physical media to: Office of Food Addit ive 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) 

IZJ New D Amendment to GRN No. D Supplement to GRN No. 

2. IZJ All electronic fi les included in this submission have been checked and found to be virus free. (Check box to verify) 
3 M OST recem presuom1ss1on meeung /IT anyJ w11n 

FDA on the subject substance (yyyylmmldd): 

For Amendments or Supplements: Is your (Check one) 
amendment or supplement submitted in D Yes If yes, enter the date of 
response to a communication from FDA? D No communication (yyyylmmldd): ______ 

1a. Notifier 

City 

Seoul 

+82-2-2138-2572 

1b. Agent 
or Attorney 

(if applicable) 

City 

North Bethesda 

Telephone Number 
519-341-3660 

SECTION B - INFORMATION ABOUT THE NOTIFIER 

Name of Contact Person 

Yoon Eun-Sup 

Organization (if applicable) 

OraPharm, Inc. 

Mailing Address (number and street) 

905 ho, Bluestone Tower, 9-1 6, Yeonmujang 5-gil 

State or Province 

Seongdong-gu 

Telephone Number Fax Number 

+82-2-2054-0154 

Name of Contact Person Position or Title 

William Rowe President 

Organization (if applicable) 

GRAS Associates, LLC 

Mailing Address (number and street) 

11810 Grand Park Avenue Suite 500 

State or Province 

Position or Title 

CEO 

Zip Code/Postal Code 

E-Mail Address 

ora2014@orapharm.com 

Zip Code/Postal Code 

!Maryland I 20852 

Fax Number E-Mail Address 

1-888-531 -3466 wrowe@nutrasource.ca 

Country 

Republ ic of Korea 

Country 

United States of America 

FORM FDA 3667 (03/21) Page 1 of 3 



SECTION C- GENERAL ADMINISTRATIVE INFORMATION 

1. Name of notified substance, using an appropriately descriptive term 

Weisella cibaria Strain CMU 

2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only: 
D Electronic Submission Gateway r8J 
D 

Electronic fi les on physical media Number of volumes 
Paper 

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

4 . Does this submission incorporate any information in CFSAN's files? (Check one)
D Yes (Proceed to Item 5) r8J No (Proceed to Item 6) 

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

0 a) GRAS Notice No. GRN 

□ b) GRAS Affirmation Petition No. GRP 

0 c) Food Additive Petition No. FAP 

0 d) Food Master File No. FMF 

D e) Other or Additional {describe or enter information as above) _______________________ 

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

r8J Scientific procedures (21 CFR 170.30{a) and (b)) D 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) and 170.250(d) and (e)) 

D Yes (Proceed to Item 8 

r8J 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) 

D 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) 

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

0 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. 

OraPharm, Inc. intends to use W. cibaria CMU as a food ingredient in selected conventional foods including yogurt, frozen 

desserts (dairy, ices, sorbets and sherbets) and m ixes, hard candy and chew ing gum at use levels to provide 1 x 108 CFU per 
serv ing throughout the shelf life of the product (with init ial addition levels of 2 x 108 CFU to 8 x 109 CFU per serv ing 

depending on the specific product). 

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) 

D Yes D 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) 

1ZJ PART 2 of a GRAS notice: Identity, method of manufacture, specifications, and physical or technical effect (1 70.230). 

1ZJ PART 3 of a GRAS notice: Dietary exposure (1 70.235). 

IZJ PART 4 of a GRAS notice: Self-limiting levels of use (1 70.240). 

1ZJ PART 5 of a GRAS notice: Experience based on common use in foods before 1958 (1 70.245). 

IZJ PART 6 of a GRAS notice: Narrative (1 70.250). 

IZJ 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 D No 

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

1ZJ Yes D No 

SECTION F - SIGNATURE AND CERTIFICATION STATEMENTS 

1. The undersigned is informing FDA that Yoon Eun-Sup 

(name ofnotifier) 

has concluded that the intended use(s) of Weisella cibaria Strain CMU 
(name ofnotified 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. Yoon Eun-Sup agrees to make the data and information that are the basis for the 
-------'---(n_a_m_e_o~f n-o~ti~~ier_) _______ 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. 

905 ho, Bluestone Tower, 9-1 6, Yeonmujang 5-gil, Seongdong-gu, Seoul, Republic of Korea 
(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, Printed Name and Title Date (mm/dd/yyyy) 
Agent, o r Attorney 

Amy '1ngo Moz Digitallysigned by AmyMozingo Amy Mozingo on behalf of William J. Rowe, President 03/14/2022
Date: 2022.03.15 09:53:20 -04'00' 
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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 fi le names (or titles for paper documents), preferably as suggested in the 
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page 
numbers of each portion of the document below. 

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

Append ices 1 - 11 in the body of the dossier. 

0MB 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 0MB control number. 
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