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600 Stewart St.
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USA Fax 2064432117

October 22, 2014

Office of Food Additive Safety (HFS-200)
Center for Food Safety and Applied Nutrition
Food and Drug Administration

5100 Paint Branch Parkway

College Park, MD 20740-3835

RE:  Generally Recognized as Safe Notification for Bacillus pumilus

Dear Sir/Madam:

Pursuant to proposed 21 CFR 170.36 (62 FR 18960; April 17, 1997), our client, BIOWiSH
Technologies (BiOWiSH), through Intertox, Inc. as its agent, hereby provides notice of a
claim that use of Bacillus pumilus in wash water for the post-harvest processing of bananas,
as described in the enclosed notification document, is exempt from the premarket approval
requirement of the Federal Food, Drug, and Cosmetic Act because it has been determined to
be Generally Recognized As Safe (GRAS) based on scientific procedures.

As requested, please find enclosed

1. The full GRAS Notice in the electronic format folder structure stored on the enclosed
CD.

2. One full paper copy of the GRAS Notice, including signature pages.

If you have any questions or require additional information, please feel free to contact me at
206.443.2115 or repleus@intertox.com.

Sincerely,

INTERTO@
(b) (6)

Richard C. Pleus, Ph.D.
Managing Director

Enclosures (2)
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PART Ill - GENERAL ADMINISTRATIVE INFORMATION

1. Name of Substance
Bacillus pumilus
2. Submission Format: (Check appropriate box(es)) 3. For paper submissions only:

[] Electronic Submission Gateway X Electronic files on physical media
[] Paper with paper signature page

If applicable give number and type of physical media
1 CD, 1 full paper copy of submission

Number of volumes

Total number of pages

4. Does this submission incorporate any information in FDA's files by reference? (Check one)
[] Yes (Proceed to Item 5) [X]No (Proceed to item 6)

5. The submission incorporates by reference information from a previous submission to FDA as indicated below (Check all that apply)
[] a) GRAS Notice No. GRN
[] b) GRAS Affirmation Petition No. GRP
D c) Food Additive Petition No. FAP
[] d) Food Master File No. FMF
[] e) Other or Additional (describe or enter information as above)

6. Statutory basis for determination of GRAS status (Check one)
g Scientific Procedures (27 CFR 170.30(b)) |:\ Experience based on common use in food (27 CFR 170.30(c))

7. Does the submission (including information that you are incorporating by reference) contain information that you view as trade secret
or as confidential commercial or financial information?
[ ] Yes (Proceed to item 8)
[X] No (Proceed to Part IV)

8. Have you designated information in your submission that you view as trade secret or as confidential commercial or financial information
(Check all that apply)
% Yes, see attached Designation of Confidential Information

Yes, information is designated at the place where it occurs in the submission

[No

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

DNO

PART IV — INTENDED USE

1. Describe the intended use of the notified substance including the foods in which the substance will be used, the levels of use in such
foods, the purpose for which the substance will be used, and any special population that will consume the substance (e.g., when a sub-
stance would be an ingredient in infant formula, identify infants as a special population).

Bacillus pumilus is intended for use in post-harvest processing of bananas. B. pumilis is added to wash water at 1-3 ppm
to improve wash water quality. Use of this product is intended to reduce the amount of chemicals used in the washing

process.

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

[] Yes X No
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1. Information about the Identity of the Substance

Registry . . =y
1 : . | Biological Source Substance Category
Name of Substance Used Registry No. (if applicable) (FOR FDA USE ONLY)

(CAS, EC)

Bacillus pumilus

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

2 Registry used e.g., CAS (Chemical Abstracts Service) and EC (Refers to Enzyme Commission of the International Union of Biochemistry (1UB), now
carried out by the Nomenclature Committee of the International Union of Biochemistry and Molecular Biology (IlUBMB))

2. Description

Provide additional information to identify the notified substance(s), which may include chemical formula(s), empirical formula(s), structural

formula(s), quantitative composition, characteristic properties (such as molecular weight(s)), and general composition of the substance. For

substances from biological sources, you should include scientific information sufficient to identify the source (e.g., genus, species, variety,

strain, part of a plant source (such as roots or leaves), and organ or tissue of an animal source), and include any known toxicants that

could be in the source.

B. pumilus is a non-toxigenic, non-pathogenic naturally occurring microorganism that is especially common in soil and on
dead plant tissue. It is a rod-shaped, Gram positive, aerobic bacterium.

3. Synonyms
Provide as available or relevant:

1 [B. pumilus
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PART Vi— OTHER ELEMENTS IN YOUR GRAS NOTICE

(check list to help ensure your submission is complete — check all that apply)

D Any additional information about identity not covered in Part V of this form
X] Method of Manufacture
Z| Specifications for food-grade material

& Information about dietary exposure

‘ X Information about any self-limiting levels of use (which may include a statement that the intended use of the notified substance is
not-self-limiting)

Use in food before 1958 (which may include a statement that there is no information about use of the notified substance in food

prior to 1958)

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

| X Bibliography
| Other Information
| Did you include any other information that you want FDA to consider in evaluating your GRAS notice?

[]Yes X] No
[] e [

PART VIl — SIGNATURE

1. The undersigned is informing FDA that Richard Carpenter, Ph.D.

(name of notifier)

has concluded that the intended use(s) of Bacillus pumilus

(name of notified substance)

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

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

2. g Richard Carpenter, Ph.D. agrees to make the data and information that are the basis for the
(name of notifier) determination of GRAS status available to FDA if FDA asks to see them.
Richard Carpenter, Ph.D. agrees to allow FDA to review and copy these data and information during

) customary business hours at the following location if FDA asks to do so.
(name of notifier)

2724 Erie Avenue, Suite B, Cincinnati, OH 45208

(address of notifier or other location)

Richard Carpenter, Ph.D.

; oo agrees to send these data and information to FDA if FDA asks to do so.
name of notiner,

OR
D The complete record that supports the determination of GRAS status is available to FDA in the submitted notice and in GRP No.
(GRAS Affirmation Petition No.)
3. Signature of Regpoisible Official, Printed Name and Title Date (mm/ddlyyyy)
Agent, or Attorhey
(b) (6) Richard C. Pleus, Ph.D. 12/03/2014
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PART VIII - LIST OF ATTACHMENTS

List your attached files or documents containing your submission, forms, amendments or supplements, and other pertinent information.
Clearly identify the attachment with appropriate descriptive file names (or titles for paper documents), preferably as suggested in the
guidance associated with this form. Number your attachments consecutively. When submitting paper documents, enter the inclusive page
numbers of each portion of the document below.

Attachment Folder Location (select from menu)
Number AtachmentName (Page Number(s) for paper Copy Only)
Coverletter_Bpumilus_2014-10-22.pdf Administrative
Form3667_Bpumulis_2014-12-03.pdf Administrative
GRASNotice_Bpumilus_2014-10-22 pdf Submission

OMB Statement: Public reporting burden for this collection of information is estimated to average 150 hours per response, including

the time for reviewing instructions, searching existing data sources, gathering and maintaining the data needed, and completing and
reviewing the collection of information. Send comments regarding this burden estimate or any other aspect of this collection of information,
including suggestions for reducing this burden to: Department of Health and Human Services,Food and Drug Administration, Office of Chief

Information Officer, 1350 Piccard Drive, Room 400, Rockville, MD 20850. (Please do NOT return the form to this address.). An agency may
not conduct or sponsor, and a person is not required to respond to, a collection of information unless it displays a currently valid OMB

control number.
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BAaciLLus puMiILUS FOR USE IN POST-HARVEST PROCESSING OF BANANAS

1.0 INTENDED USE

Bacillus pumilus is intended for use in post-harvest processing of bananas. B. pumilus is added to
wash water to improve wash water quality. Use of this product is intended to reduce the amount of
chemicals used in the washing process.

2.0 IDENTITY

B. pumilus is a non-toxigenic, non-pathogenic naturally occurring microorganism that is especially
common in soil and on dead plant tissue. It is a rod-shaped, Gram positive, aerobic bacterium.

3.0 METHOD OF MANUFACTURE

B. pumilus is obtained from a fermentation culturing and manufacturing process that follows good
manufacturing practice (GMP) standards. The organism, composition and process used have been
submitted for Organic Certification with the Washington State Department of Agriculture (WSDA).
Sections 3.1 through 3.4 below detail the processes used to manufacture B. pumilus and its use in
post-harvest process wash water for bananas.

31 Microbial Submerged Fermentation

The Bacillus species used in the process wash water is grown using a standard deep tank submerged
fermentation process, which is a standard process used in this industry.

An individual starter culture of Bacillus is grown in a fermentation flask under conditions specific for
optimal growth according to a protocol similar to the following: 2 grams (g) Nutrient Broth, 2 g
AmberFerm (yeast extract) and 4 g Maltodextrin are added to a 250 milliliter (mL) Erlenmeyer flask.
One hundred mL of distilled, deionized water is added and the flask is stirred until all dry ingredients
are dissolved. The flask is covered and placed for 30 minutes in an autoclave operating at 121°C and
15 pounds per square inch (psi). After cooling, the flask is inoculated with 1mL of pure B. pumilus.
The flask is sealed and placed on an orbital shaker at 30°C. The culture is allowed to grow for 3-5
days.

Larger Bacillus cultures are prepared according to a process similar to the following: 18 g Nutrient
Broth, 18 g AmberFerm, and 36 g Maltodextrin to 1 liter (L) flasks with 900 mL of distilled,
deionized water. The flasks are sealed and sterilized as above. After cooling, 100 mL of the
microbial media from the 250 mL Erlenmeyer flasks are added. The 1 L flasks are sealed, placed on
an orbital shaker, and allowed to grow out for another 3-5 days at 30 - 37°C.

In the final grow-out phase before introduction to the fermenter, the culture from the 1 L flask is
transferred under sterile conditions to a sterilized 6 L vessel and fermentation continues at 30 - 37°C
with aeration until stationary phase is achieved. The contents of each 6 L culture flask are transferred
to individual fermenters which are also charged with a sterilized growth media made from 1 part
yeast extract and 2 parts dextrose. The individual fermenters are run under aerobic conditions at the
pH and temperature optimal for this species.

3.2 Harvesting and Drying Bacillus Cells

After fermentation is complete, the fermentation broth containing the Bacillus cells is centrifuged.
The filtrate is discarded, and the filtered “wet cake” containing the Bacillus cells is lyophilized
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(Freeze Dried) for 5-7 days until the moisture is reduced to 3-5% by weight.
3.3 Blending Finished Product

The lyophilized cell powder is ground in a conical grinder and the resulting Bacillus powder is
blended into dextrose monohydrate using a ribbon or paddle blender. The blended product is then
packed directly into labelled foil packages and heat sealed prior to shipment.

3.4 Product Use in Post-Harvest Process Wash Water

Under current post-harvest practices, banana bunches are placed in wash tanks with process wash
water containing B. pumilus, placed on drain trays, allowed to drain, and then sprayed with a
fungicide. The concentration of the finished product in the process wash water is 1-3 mg of finished
product per liter of process wash water (mg/L or parts per million (ppm)).

4.0 SPECIFICATIONS

Microbial activity is assayed according to the methods described in Chapter 3 of the US Food and
Drug Administration (US FDA) Bacteriological Analytical Manual (BAM). Analysis for heavy
metals, including mercury (Hg), selenium (Se), lead (Pb), nickel (Ni), molybdenum (Mo), cobalt
(Co), cadmium (Cd), and arsenic (As), utilized US Environmental Protection Agency (US EPA)
method 6010B. Analysis for yeast and molds follows the methods described in Chapter 18 of the US
FDA BAM. Analysis for the pathogens Sal/monella and Escherichia coli (E.coli) follow the methods
detailed in the Association of Analytical Communities (AOAC) Official Method 2009.03 and
Chapter 4 of the US FDA BAM, respectively (see Appendix A).

The estimated stability (i.e. shelf-life) of the product is 3 years if stored closed in a cool, dry location
out of direct sunlight. Once in solution, the mixture should be applied within 24 hours.

5.0 DIETARY EXPOSURE

Section 5.1 discusses data from the scientific literature on toxicity of B. pumilus and the derivation of
an acceptable daily intake (ADI) from these data. Section 5.2 provides an estimated daily intake
(EDI) of B. pumilus based on the intended use. A comparison between the ADI and EDI is also
provided. Section 5.3 discusses additional information relevant to predicted exposure.

5.1 Exposure Levels Not Expected to Cause Adverse Health Effects
US FDA states (2006):

The key determinant in the safety evaluation of a substance found in or added to the diet is
the relation of its probable human intake to the level at which adverse effects are observed in
toxicological studies.

Generally, animal studies are used to determine an acceptable daily intake (ADI), that has to
be greater than the estimated daily intake (EDI) to ensure safety.

A review of the scientific literature was conducted to identify available toxicological animal studies.
Then, an ADI was developed based on the study with the best available data for estimating long-term
human dietary exposure (i.e., chronic oral studies).

A review of the scientific literature identified one toxicological animal study. In a study by Prieto et
al. (2014), sixteen newly weaned pigs (8.7+0.26 kg, 28+1 day of age) were fed a non-medicated diet
containing B. pumilus at approximately 10'° colony forming units per day (cfu/d) over a period of 22

(e8]
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days. Sixteen animals in the control group received a non-medicated diet and another sixteen
animals receive a medicated diet with apramycin and pharmacological levels of zinc oxide.

Following treatment, animals were evaluated for growth performance, digesta and fecal
microbiology, histology, organ weights, short chain fatty acid concentrations and pH of digesta,
whole blood hematology and serum biochemistry. Pigs on the B. pumilus treatment had lower
overall lymphocyte and higher granulocyte percentages than pigs on either of the other two groups
(medicated diet and control groups) and higher numbers of jejunal goblet cells than the control
group. However, histopathological examination of the small intestine, kidneys and liver revealed no
abnormalities. The no observable adverse effect level (NOAEL) was 1.0 x 10° cfu/kg-d, as
calculated below.
1.0 x 10*%¢cfu/d 4

NOAEL = 8.7 kg =1.0% 10°cfu/kg —d
An ADI was estimated by using the NOAEL from this study and applying a 100-fold safety factor as
required by 21 CFR 170.22. Specifically, the NOAEL from the study of 1.0 x 10° cfu/kg-d was
divided by a 100-fold safety factor to derive an ADI of 1.0 x 107 cfu/kg-d, as calculated below.

1.0 x 10° cfu/kg — d
ADI'= ( 100

> =134x10cfu/kg —d

For the average 10 kg child (6 month to 2 years) and the average 70 kg adult, the ADI of B. pumilus
would be 1.0x 10® cfu/day and 8.0 x 10® cfu/day, respectively.

5.2  Estimated Consumption and Margin of Exposure
As stated by US FDA (2006):

A processing aid is often not expected to remain in the finished food after its technical effect
has been accomplished, nor to have any intended effect in the food should residues

remain. Therefore, the use level is not pertinent to calculating the EDI unless, as a worst-
case scenario, one assumes that all of the additive is carried over to or remains in the treated
food. This assumption, however, is rarely needed for processing aids.

In general, Bacilli occur at population levels of 10° to 107 per gram of soil (Alexander, 1977). The
concentration of B. pumilus in the process wash water is approximately three orders of magnitude
lower than soil population levels and therefore not distinguishable from nominal background
microbial levels. Furthermore, any residue would be present on the peel of the banana, not the edible
portion of the fruit.

Here, we utilized a worst-case scenario approach to derive an EDI for B. pumilus used in process
wash water for bananas. An EDI was estimated as follows:

e According to the Certificate of Analysis, the estimated final concentration of B. pumilus in
the finished product is 6.1 x 10° cfu/g.

e Per the manufacturer, the concentration of the finished product in the wash water is 1-3 mg/L
(or ppm). This equates to a concentration range in the process wash water of 6.1 x 10°-1.8x
10° cfu/mL, as calculated below.
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Maximum concentration in process wash water
_3mg 1g 6.1 x 108 cfu 1L

X X =1, 3 L
L 1000 mg g TP TARE R L

e A worst-case estimate yields an average residue of 3.7 x10° cfu/banana. This assumes the
following: (1) a typical banana bunch is 5 bananas, (2) the amount of wet residue on the
bananas once removed from the wash bin and drained is 10 mL (their surfaces do not retain
much water) (Carpenter, 2014), (3) the entire 10 mL wet residue (at 1.8 x 10’ cfu/mL; for a
total of 1.8 x 10* cfu/5 bananas) dried on the surface with no activity loss and no reduction
from subsequent processing steps (Carpenter, 2014).

e US Department of Agriculture’s (USDA) MyPlate.gov recommends that women ages 19 to
30 and men ages 19 and over get 2 cups of fruit per day, and women ages 31 and over | 2
cups per day (USDA, 2014a). One banana provides about 1 cup of fruit (USDA, 2014b).

Data from US EPA suggests that most people do not consume more than 2 cups of fruit per
day (US EPA, 2011). The 95" percentile of fruit intake for consumers only is 25.8 grams of
fruit per kilogram body weight per day (g//kg-d) and 3.8 g/kg-d for infants (birth to 1 year)
and adults, respectively. Using a body weight of 10 kg for a child and 70 kg for the average
adult the 95" percentile intake for consumers is 258 g/d for children and 266 g/d for adults.
Two cups of mixed fruit is approximately 350g.

Using the assumptions provided above, the EDI would be 7.4 x 10* cfu/day and assumes ingestion of
two whole bananas plus their peels.

A comparison of the EDI of 7.4 x 10° cfu/day to the ADI of 1.0 x 10® cfu/day for children and 8.0 x
10® cfu/day for adults yields a margin of exposure of over 13,500 and 100,000, respectively. To
equal the ADI of 1.0 x 10® cfu/day, a child would have to consume over 27,000 bananas per day with
the peel.

5.3 Other Information Relevant for EDI

While difficult to estimate, microbiologist researchers for BIOWiSH indicated that wet residue would
lose another 10-fold level of activity of the when air dried on a surface (Carpenter, 2014). This
would yield the residual concentration at approximately 10° cfu/mL. As a result all comparisons
presented above would be greater.

Under current post-harvest practices, banana bunches are washed with process wash water containing
B. pumilus, placed on drain trays, allowed to drain, and then sprayed with a fungicide. This would
inherently rinse off most of the process wash water and leave behind the fungicide as the primary
residue on the banana peel.

6.0 SELF-LIMITING LEVELS OF USE

Some food additives may have a technologically self-limiting use level; that is, the food additive has
a maximum concentration in food above which the food becomes unpalatable, unappealing, or
otherwise unfit for human consumption.

There are no known self-limiting levels of use for B. pumilus under this intended use.

7.0 CoMMON USE IN FOOD BEFORE 1958

B. pumilus is found in Kedong sufu, a typical Chinese traditional bacteria-fermented soybean
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product, and in Bikalga, an alkaline fermented food used as a condiment in Africa (Ouoba et al.,
2008; Feng et al., 2013). While documentation for use in food before 1958 was not retrieved, these
foods are part of a traditional diet and likely to be used prior 1958.

8.0 BASIS FOR GRAS DETERMINATION

Section 8.1 details the current uses of B. pumilus and the scientific literature supporting the GRAS
determination of B. pumilus for human exposure. Section 8.2 discusses reports of investigations that
may appear to be inconsistent with the GRAS determination. Section 8.3 summarized the evidence
in support of the GRAS determination.

8.1 Evidence in Support of GRAS Determination

The section below includes a history of human exposure and other scientific and evidence-based
research that corroborates the safety of human consumption of B. pumilus.

1. B. pumilus is used in the probiotic Biosubtyl and is intended for human use (Green et al.,
1999; Duc le et al., 2004).

2. US FDA allows for use of B. pumilus as a GRAS ingredient (e.g., direct-fed microbes) in
animal feed (AAFCO, 2014).

3. Dehydrated Bacillus culture may be used in animal feed per Canadian Feed Regulations
Schedule IV-Part 2-Class 8.6 and assigned the International Feed Ingredient number (IFN) 8-
19-119.

4. In 2007, the European Food Safety Authority (EFSA), proposed that B. pumilus receive a
qualified presumption of safety (QPS) (EFSA, 2007). The QPS status of B. pumilus was
reaffirmed in the 2013 EFSA QPS update, with the qualification of the absence of toxigenic
activity (EFSA, 2013).

5. There are no adverse events reported on the US FDA Safety Information and Adverse Event
Reporting Program (Medwatch) from consumption of B. pumilus as of this writing.

6. No clinically significant adverse effects were observed in newly weaned pigs fed B. pumilus
for 22 days at ~ 10'? cfu/day (Prieto et al., 2014).

7. All 34 stains of B. pumilus available from the American Type Culture Collection (ATCC) are
classified as Biosafety Level 1 (BSL-1) (ATCC, 2014). The Centers for Disease Control and
Prevention (CDC) defines BSL-1 organisms as those “not known to consistently cause
disease in immunocompetent adult humans, and present minimal potential hazard to
laboratory personnel and the environment” (CDC, 2009).

8. Of 44 B. pumilus isolates of food poisoning, clinical, environmental and industrial origins,
only three were considered toxic by using the boar spermatozoan motility assay. However,
no change was observed in human peripheral blood lymphocytes exposed to concentrations
of B. pumilus extract that affected boar spermatozoa (Suominen et al., 2001).

9. With regards to the allergenicty of B. pumilus, no studies were located to indicate that this
microorganism is implicated in allergic reactions.

8.2 Potentially Conflicting Data Regarding GRAS Determination

Some species of Bacillus bacteria are known to possess toxigenic activity, particularly B. cereus and
B. anthracis. However, Bacillus strains other than B. cereus and B. anthracis are rarely cytotoxic
and in almost all cases do not carry genes encoding enterotoxins and emetic toxins. Enterotoxin and
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emetic genes of concern include hemolysin BL (Hbl A, Hbl C, Hbl D), non-hemolytic enterotoxin
(NheA, NheB, NheC), cytotoxin K (cytK), and emetic toxin (EMI1 or cereulide).

From et al. (2005) collected 333 Bacillus spp. outside the B. cereus group from different
environments and tested the strains for production of cytotoxins. Of these only eight strains
demonstrated cytotoxic activity, one of which was B. pumilus. This B. pumilus strain showed
putative emetic toxin activity as determined by the boar sperm motility test. However, enterotoxin
genes (HbIC, NheA, NheB, nhec, cytK) were not detected in this strain.

In another study of 44 B. pumilus isolates of food poisoning, clinical, environmental and industrial
origins, only three were considered toxic by using the boar spermatozoan motility assay (Suominen
et al.,2001). However, no change was observed in human peripheral blood lymphocytes exposed to
concentrations of B. pumilus extract that affected spermatozoa.

While these two studies demonstrate that on rare occasions B. pumilus can cause cytotoxicity in vitro,
EFSA (2008) stated “... cell culture tests for Bacillus spp. not belonging to the B. cereus group,
which are rarely implicated in human diseases and which virulence mechanisms are poorly
understood, should be interpreted with caution.”

A study by Pavathi et al. (2009) identified one strain of B. pumilus out of 16 strains isolated from soil
that carried one gene for synthesis of cereulide, cesB. However, the production of cereulide requires
several genes one of which, cesA, was not present in this strain.

In addition, some Bacillus species are known to be pathogenic. B. cereus is commonly identified as
a cause of food-borne illness. However, B. pumilus has been rarely identified as pathogenic. A
comprehensive review of the literature by EFSA from 2008 to 2012 identified 21 cases in which B.
pumilus was implicated in human disease. These studies include the following:

o Three unusual cases similar to cutaneous anthrax caused by B. pumilus among shepherds
were reported by Tena et al. (2007). According to Tena et al. (2007), all patients had contact
with sheep and B. pumilus has been isolated from animal feces. The authors indicate that “it
is possible that spores invaded the dermis through microscopic epidermal defects.” These
infections do not suggest a risk for the consumer via dietary exposure.

e B. pumilus was isolated from twelve endodontic and periodontal lesions and all stains
exhibited proteolytic activity in vitro (Johnson ef al., 2008). However, some researchers
have regarded the presence of B. pumilus in endodontic or other oral samples as a
contaminant (Dahlen and Moller, 1992; Marsh and Martin, 1992).

e One case of bloodstream infection due to B. pumilus was observed in a cancer patient who
was immunodepressed after a recent chemotherapy (Farhat et al., 2008). The mode of
infection was not identified specifically but food was ruled out as the source.

e Two cases of severe sepsis caused by Bacillus described as B. pumilus in neonatal infants in
Greece, one of which had no predisposing factors, were reported (Kimouli et al., 2012).
Evaluation of toxigenic potential of the isolates wasn’t presented and the source of
contamination was not identified. EFSA stated that “these results thus do not suggest a risk
for the consumer via exposure through the food and feed chain” (EFSA, 2013).

® B. pumilus was associated with a food borne poisoning outbreak linked to rice (From et al.,
2007). Although B. pumilus was dominant, it was not the only Bacillus species found in the
rice.
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8.3  Summary of Evidence Supporting GRAS Determination

In summary, a review of the scientific literature, including human clinical studies and animal toxicity
studies, demonstrates the lack of adverse effects from dietary exposure to B. pumilus.

According to US FDA (2006), an ADI (determined from animal studies) has to be greater than the
EDI to ensure safety. For B. pumilus, we determined that there is a large margin of exposure
between the ADI and the EDI using conservative assumptions.

On the basis of the evaluation conducted for this GRAS Notification, B. pumilus can be used in food
for its intended use without any expected adverse effects.
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9.0  CLAIM OF EXEMPTION FROM THE REQUIREMENT FOR PREMARKET APPROVAL
PURSUANT TO PROPOSED 21 CFR § 170.36 (C)(1) [62 FR 18938 (17 APRIL 1997)]

Intertox, Inc. hereby claims that the use of Bacillus pumilus in food, as described in this GRAS
Notice, is exempt from the requirement of premarket approval of the Federal Food, Drug, and
(Cnematic Act hecasce we have determined that such use is GRAS.

(b) (6)

Richard C./l;ieus, Ph.D. Date
Managing Director
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APPENDIX A.
CERTIFICATE OF ANALYSIS OF BACILLUS PUMILUS
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"TECHNOLOGIES

Bacillus pumilus
Certificate of Analysis*

Measurement Analysis Assayed Unit Method

Microbial Activity

Total Aerobic Plate Count >10x10° 614x10°  CcFuig FDA BAM Chapt. 3
Heavy Metals

Hg, Se, Pb, Ni Mo, Co. Cd, As <1 mglkg EPAB010
Yeasts and Molds <100 CFU/g FDA BAM Chapt. 18
Pathogens

Salmonella negative org/25g AOAC 2003.09

E. coli n.d. MPN/g FDA BAM 8th ed. Chpt. 4
Appearance

Off-white, fine powder

*Analyses reported are from an outside 3rd party
analytical laboratory and are the property of
BIOWISH™ Technologies.

JoElla Barnes, Manager

Products Research & Quality Assurance

4 ERIE Aveaus Sueit B Clnctnatl, OFt 44200 PH: 212 572-6700 wasw. blowishtech.com



SUBMISSION END



	Form3667_Bpumilus_2014-12-03.pdf
	1.pdf
	Page 1


	ORIGINAL SUBMISSION.pdf
	1.pdf
	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19





