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Pursuant to the proposed rule outlined at 62 Fed. Reg. 18939 (April 17, 1997),
Avitop GmbH hereby submits notification that the use of pasteurized fermented low-fat
milk and skim milk products manufactured with Bacteroides xylanisolvens DSM 23964, is
exempt from the premarket approval requirements of the Federal FFood, Drug, and Cosmetic
Act because the notifier has determined that such use is generally recognized as safe

(GRAS).

To facilitate your review, this notification is submitted in the format suggested under
proposed 21 C.F.R. § 170.36(c) (see 62 Fed. Reg. 18961). Three copies of the GRAS
Exemption Claim and Additional Information documents are enclosed, pursuant to
proposed 21 C.F.R. § 170.36(b) (see 62 Fed. Reg. 18961). Also enclosed is an electronic

copy (PDF) of the documents.
Sincerely,
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Diane B. McColl
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GRAS EXEMPTION CLAIM

Avitop GmbH hereby claims that the use of pasteurized fermented low-fat milk and skim
milk products manufactured with Bacteroides xylanisolvens DSM 23964 is exempt from
the premarket approval requirements of the Federal Food, Drug, and Cosmetic Act
because the notifier has determined that such use is generally recognized as safe (GRAS).

(1) Name and address of notifier:

Dr. Franzpeter Bracht
Managing Director
Avitop GmbH
Robert-Réssel-Str. 10
13125 Berlin-Buch
Germany

(2) Common or usual names of the substance that is the subject of the GRAS
exemption claim:

Pasteurized fermented low-fat milk and skim milk products manufactured with
Bacteroides xylanisolvens DSM 23964

(3) Product description:

Pasteurized fermented low-fat and skim milk products produced with B. xylanisolvens
DSM 23964 can be processed and packed for direct consumption as a traditional liquid
fermented milk product or spray-dried for use as a fermented milk powder. The
fermented milk powder product would be used by food processors in the same manner as
yogurt powder.

(4) Applicable conditions of use of the notified substance:

The pasteurized fermented low-fat and skim milk products produced with B.
xylanisolvens DSM 23964 would be in liquid, semi-liquid or spray-dried powder form.
Following pasteurization, optional permissible food ingredients, such as sugars, flavors,
dietary fibers, fruit preparations, etc., may be added to the fermented milk products. The
spray-dried powder products would be used by manufacturers, much like yogurt powder
is used, e.g., in fillings and coatings for foods such as cereals, granola bars, fruits and
nuts.

(a) Description of the population expected to consume the substance:



Members of the general population who consume at least one of the food categories
described above.

(5) Basis for the GRAS determination:
The basis of this GRAS determination is through scientific procedures.
(6) Review and Copying Statement:
The data and information that are the basis for Avitop GmbH’s GRAS determination are

available for the Food and Drug Administration’s (FDA’s) review and copying at
reasonable times at the offices of the notifier, or will be sent to FDA upon request.

(b) (6)

Dr. Franzpeter Bracht
Managing Director

Avitop GmbH
Robert-Rossel-Str. 10

13125 Berlin-Buch
Germany

Phone: 00-49-30-9489-2600

Please address correspondence to:

Diane B. McColl

Hyman, Phelps and McNamara, P.C.
700 Thirteenth Street N.W.

Suite 1200

Washington, DC 20005

Phone: 202-737-4291



ADDITIONAL INFORMATION
(1) Identity of the notified substance
(a) Common or usual name

Pasteurized fermented low-fat milk and skim milk products manufactured with
Bacteroides xylanisolvens DSM 23964

(b) Product description

The pasteurized fermented low-fat and skim milk products produced with B.
xylanisolvens DSM 23964 would be in liquid, semi-liquid or spray-dried powder form.
Low-fat and skim milk products fermented with B. xylanisolvens DSM 23964 result in
products with softer acidity and texture than conventional yogurt.

(c) Method of manufacture of pasteurized fermented low-fat milk and skim
milk products manufactured with Bacteroides xylanisolvens DSM 23964

The production of fermented milk products with B. xylanisolvens DSM 23964 is
conducted under anaerobic conditions following current good manufacturing practice
(cGMP). Food-grade glucose may be added during the fermentation process to stimulate
the growth of B. xylanisolvens. The fermented milk is pasteurized at the end of the
fermentation process. Appropriate in-process quality control measures are in place. The
quality control of the end product includes standard tests for microbiological purity, as
well as a test for viable B. xylanisolvens.

The pasteurized fermented milk product may then be processed and packed for direct
consumption as a traditional liquid fermented milk product, or spray-dried for use as a
fermented milk powder. The fermented milk powder product would be used by food
processors in the same manner as a yogurt powder.

(i) B. xylanisolvens DSM 23964 microorganism

B. xylanisolvens is a natural component of the normal human fecal microflora (Qin et al.,
2010; Marschal et al., 2011; Ponnusamy et al., 2011; Kulagina et al., 2012). B.
xylanisolvens accounts for a significant proportion of all Bacteroides occurring in human
feces (Qin et al., 2010). Bacteroides in turn is estimated to account for about a quarter of
all anaerobic microorganisms residing in the human colon (Salyers, 1984). While certain
strains of Bacteroides fragilis may be pathogenic and toxigenic (Sears, 2001; Brook,
1989; Sénchez et al., 2012), Bacteroides in general act largely as nonpathogenic
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commensals' (van Belkum et al., 1999). Some Bacteroides species may even favorably
affect the immune system (reviewed in Wexler, 2007) and the intestinal epithelial
homeostasis (Hamady et al., 2010; Hudcovic et al., 2009).

B. xylanisolvens DSM 23964 has originally been isolated from the feces of a healthy,
adult subject. B. xylanisolvens DSM 23964 is manufactured as a starter culture for use as
a starter culture for the production of pasteurized fermented low-fat milk and skim-milk

products.
(d) Characteristic properties

Low-fat and skim milk products fermented with B. xylanisolvens DSM 23964 result in
products with softer acidity and texture than conventional yogurt. The pasteurized
fermented low-fat and skim milk products produced with B. xylanisolvens DSM 23964
would be in liquid, semi-liquid, or spray-dried powder form.

When used in liquid-form, pasteurized fermented low-fat milk and skim milk products
manufactured with B. xylanisolvens DSM 23964 are alternatives to regular low-fat or

non-fat yogurt, acidophilus milk, or cultured buttermilk.

When used in spray-dried form, pasteurized fermented low-fat milk and skim milk
products manufactured with B. xylanisolvens DSM 23964 are used like yogurt powder as
an ingredient of certain processed foods (e.g. in fillings and coatings).

(e) Any content of potential human toxicants
None.

(f) Specifications for Bacteroides xylanisolvens DSM 23964 products

Microbiological specifications of the fermented milk product

Specification Parameter Specification | Analysis Method

Aerobic mesophile bacteria (cfu/g) <330 ASU L 00.00-88/PCA/30°C/72h

Yeast and molds (cfu/g) <10 ASU L 01.00-37/YGC/25°C/72-
120h

E. coli (cfu/g) <10 ISO 16649-2/TBX/44°C/24h

Coagulase (+) Staphylococcus spp. <10 ASU L 00.00-55/mod.

(cfu/g) BP/37°C/48h

Presumptive Bacillus cereus (cfu/g) <10 ASU L 00.00-

' Bacteroides gingivalis and B. asaccharolyticus for which a cytotoxic activity has been reported, are now re-
classified as Porphorymonas gingivalis and asaccharolyticus, respectively (Pissiotis et al., 2007; van Steenbergen

et al., 1982).



25/PEMBA/37°C/48h

Clostridium perfringens (cfu/g) <10 ASU L 00.00-57/TSC/37°C/24h
Salmonella spp. (25 g) Absent ASU L 00.00-20
Listeria monocytogenes (cfu/g) <100 ASU L 00.00-22

cfu = colony-forming units

(2) Information regarding any self-limiting levels of use

None.

(3) Probable consumption of pasteurized fermented low-fat and skim milk
products manufactured with Bacteroides xylanisolvens DSM 23964

Estimates of the potential intake of non-fat milk solids, which would result from the
consumption of fermented milk products produced with B. xylanisolvens DSM 23964 as
starter culture, were calculated using US food consumption data. Applying a “worst case”
approach, it was assumed that low-fat or non-fat milk cultured with B. xylanisolvens
DSM 23964 would substitute for all yogurt, buttermilk and acidophilus milk that is
currently consumed, be it as such, i.e. in semi-liquid or frozen form, or as a spray-dried
powder, i.e. as an ingredient of certain processed foods.

The results of these intake calculations reveal a current mean and 90" percentile intake of
non-fat, milk-derived solids of 5.4 and 15.3 g/d, respectively, for users of all fermented
milk products combined. On a per kg bodyweight basis and on average of all age groups,
the mean and 90" percentile user of such products consumes 0.104 and 0.288 g/kg bw/d,
respectively, of non-fat milk derived solids. The highest intake occurs in 2 — 5 year old
children with a milk solids intake from all fermented milk products combined of 0.383
and 0.964 g/kg bw/d for the mean and 90" percentile user, respectively.

A standard plain low-fat or non-fat milk yogurt contains about 14 g nonfat milk solids per
100 g of the food as consumed. Cultured low-fat milk produced with B. xylanisolvens
DSM 23964 contains about 0.5 x 10'* heat-inactivated cells per 100 ml. In terms of
bacterial cell weight (lyophilized), this cell number corresponds to about 150-300 mg.’

In other words, 14 g non-fat milk solids contain about 150-300 mg B. xylanisolvens DSM
23964. 1t follows from these figures that the mean and 90" percentile consumer of yogurt
(i.e., users only, age >2 years) who consumes the B. xylanisolvens DSM 23964 fermented
milk product, ingests about 11.4 and 22.5 g/d milk solids and about 180 — 360 mg heat
inactivated B. xylanisolvens DSM 23964.

2 Values of 1.7 x 10" cells/g and 3.5 x 10'? cells/g lyophilized biomass have been reported for B. xylanisolvens
DSM 23964 (Leuscher, 2010c at p. 16 — 17). For comparison, a value of 4.3 = 1.2 x 10" cells/g dry weight has
been reported for £. coli (Holme, 1957).



In comparison to yogurt, the daily intake of non-fat milk solids with buttermilk and
acidophilus milk is more than 15 times lower for both the mean and 90" percentile
consumer and each age group. The yogurt consumer is, therefore, the consumer with the
potentially highest intake of B. xylanisolvens DSM 23964.

The estimated intake of B. xylanisolvens DSM 23964 cells from its intended use in low-
fat and non-fat yogurt is shown for the mean consumer, per age group, is shown below.
While the intake of B. xylanisolvens DSM 23964 is about the same in the different age
groups (4 x 10" cells/d), its intake per kg bodyweight is highest in 2-5 year old children
(2 x 10" cells/kg bw/d).

Estimated intake of non-fat milk solids and heat-inactivated B. xylanisolvens DSM 23964
in the mean user of vogurt, per age group

Non-fat milk solilis B. xvlanisolvens Jl)SM 23964
Age group, g/d mg/kg bw/d cells/d” cells/kg bw/d
gender
2-35y 9.5 570 3.4x 10" 2.0x 10"
6-10y 9.6 357 3.4x10" 13x10"
11-19y, m 12.7 225 4.5x 10" 0.80x 10"
11-19y, f 11.0 190 3.9x 10" 0.68x 10"
>20y, m 12.1 147 43x 10" 0.52x 10"
>20y, f 11.7 171 42x10" 0.61 x10"
all 11.4 225 4.1x10" 0.80x 10"

Y Calculated on basis of the assumption that 100 ml pasteurized fermented low-fat or
non-fat milk product contains 14 g non-fat milk solids and 0.5 x 102 B. xylanisolvens
DSM 23964 cells

(4) Detailed summary of the basis for the notifier’s determination that a
particular use of the notified substance is exempt from the premarket
approval requirements of the Federal Food, Drug and Cosmetic Act because
such use is GRAS.

* It may be noted, for comparison, that the density of Bacteroides in human stool is on average 5 x 10" CFU/g dry
weight (Finegold et al., 1983).




A substantial body of evidence supports the safety of pasteurized milk products that have
been obtained by fermentation with B. xylanisolvens DSM 23964 as follows:

B. xylanisolvens accounts for a significant proportion of all Bacteroides occurring in
human feces (Qin et al., 2010). B. xylanisolvens DSM 23964 has been isolated from the
feces of a healthy human. Despite the wide occurrence of B. xylanisolvens in feces, there
are no reports associating this species with human (or animal) disease.

Examinations of B. xylanisolvens DSM 23964 for virulence plasmids and potential
virulence determinants known to occur in certain Bacteroides species, such as the bft
enterotoxin and the polysaccharide PS A, showed absence in this strain (Ulsemer, 2012a).
The absence of pathogenicity was confirmed in an abscess formation test in mice
(Ulsemer, 2012b).

Heat-inactivated and not heat-inactivated B. xylanisolvens DSM 23964 did not exert a
mutagenic effect in standard Ames tests and were not clastogenic in human peripheral
lymphocytes with and without metabolic activation (Ulsemer, 2012b). No signs of
cytotoxicity were observed in the clastogenicity test of heat-inactivated and not heat-
inactivated B. xylanisolvens DSM 23964 with peripheral human lymphocytes (Ulsemer,
2012b).

The results of a 90-day oral toxicity test in mice also demonstrates that B. xylanisolvens
DSM 23964 is not toxigenic. Daily intakes of 2.8 x 10'2 and 3.6 x 10'* not heat-
inactivated and heat-inactivated bacteria per kg body weight, i.e. the highest dose levels
tested, were found to be NOAELs in male and female mice, respectively (Ulsemer,
2012b).

The human tolerance of pasteurized fermented low-fat milk has been demonstrated in a
3-week placebo-controlled human study. In the high dose group, which consumed 1 x
10'2 cells/day with the fermented milk product, no adverse effects on the analyzed
clinical chemical parameters were observed and there were no subjective side-effects that
could be attributed to the treatment (Ulsemer, 2012c¢).

Recently, a specially-convened panel of independent experts (the “Expert Panel”),
qualified by scientific training and experience to evaluate the safety of food ingredients,
independently and collectively critically evaluated the published and unpublished
scientific information and data deemed appropriate or pertinent to the safety of
pasteurized milk products fermented with B. xylanisolvens DSM 23964 under the
conditions of intended use in food. The Expert Panel also evaluated data and information
concerning the method of manufacturing of the B. xylanisolvens starter culture, the
conditions of fermented and the pasteurization of the final fermented milk product, the



product specifications and analytical data, and the specific conditions of intended use of
the pasteurized fermented milk product in foods.

The Expert Panel unanimously concluded that under the conditions of intended use in
foods, the pasteurized milk product fermented with B. xylanisolvens DSM 23964 meeting
appropriate food grade specifications and manufactured in accordance with current good
manufacturing practice, is “generally recognized as safe”” (GRAS) based on scientific
procedures. A copy of the Expert Panel’s GRAS opinion is provided in Appendix 1.
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Expert Panel Consensus Statement concerning the
"Generally Recognized as Safe" (GRAS) status of
pasteurized fermented low-fat milk and skim milk products
manufactured with Bacteroides xylanisolvens DSM 23964

Prepared for:

Avitop GmbH
Robert Réssle Str. 10
D-13125 Berlin
Germany

Date: October 22, 2012



Introduction

As members of a panel of independent experts qualified by
national and international training and experience to evaluate
the safety of food and food ingredients (the "Expert Panel"),
we were asked by Avitop GmbH ("Avitop") to determine whether
the proposed uses of pasteurized fermented low-fat milk and
skim milk products produced with Bacteroides xylanisolvens DSM
23964 as a starter culture are "generally recognized as safe"
("GRAS"), based on scientific procedures. For purposes of our
evaluation, "safe" or ‘"safety" means that there is a
reasonable certainty that the product is not harmful under the
intended conditions of use, as stated in 21 C.F.R. 170.3(1).
Curricula vitae evidencing our expert qualifications for
evaluating the safety of food ingredients are available upon
request.

We independently and collectively critically evaluated
published data on the identity and characteristic properties
of B. xylanisolvens, specifically B. xylanisolvens DSM 23964,
as well as the safety of fermented products produced with the
use of B. xylanisolvens DSM 23964 as a starter culture at
levels of exposure corresponding to those of traditional
fermented low-fat and skim milk products. In addition, we
evaluated other information that the Expert Panel deemed
appropriate, necessary or pertinent to safety, including
information about the production and use of B. xylanisolvens
DSM 23964 as starter culture as well as data on the
nutritional equivalence of spray-dried skim milk cultured with
B. xylanisolvens DSM 23964 and regular spray-dried fermented
milk products.

Our summary and conclusions resulting from this critical
review are presented below.

Summarz

e B. xylanisolvens DSM 23964 is a gram-negative, anaerobic and
non-spore forming commensal of the human intestinal
microbiota. Like other Bacteroides, it is unable to degrade
starch but it degrades xylane to acetate, propionate and
succinate. The B. xylanisolvens strain DSM 23964 that is the
subject of this GRAS evaluation was isolated from the feces
of a healthy human subject. This strain has been found to be
suitable for the use as starter culture in the production of
fermented milk products.

e The classification of the microorganism B. xylanisolvens is
based on the examination of its phenotypical and biochemical
properties by sequencing its 16S rRNA genes and by DNA-DNA
hybridization with B. xylanisolvens DSM 18836 and closely
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related Bacteroides species. The classification has been
confirmed by the German Resource Center for Biological
Materials (DSMZ) where the strain is deposited under number
DSM 23964.

The production of fermented milk  products with  B.
xylanisolvens DSM 23964 1is conducted wunder anaerobic
conditions following current good manufacturing practice
(cGMP) . Food-grade glucose may be added during the
fermentation process to stimulate the growth of B
xylanisolvens. The fermented milk is pasteurized at the end
of the fermentation process. Appropriate in-process quality
control measures are in place. The quality control of the end
product includes standard tests for microbiological purity as
well as a test for viable B. xylanisolvens.

The pasteurized fermented milk product may then be processed
and packed for direct consumption as a traditional liquid
fermented milk product or spray-dried for use as a fermented
milk powder. The fermented milk powder product would be used
by food processors in the same manner as a yogurt powder.

The potential intake of non-fat milk solids that would result
from the consumption of fermented milk products produced with
B. xylanisolvens DSM 23964 was estimated using United States
food consumption data. It was assumed that low-fat or non-fat
milk cultured with B. xylanisolvens DSM 23964 would
substitute for all yogurt, buttermilk and acidophilus milk
products that are currently consumed in the United States in
semi-liquid or frozen form, or as spray-dried powder in
certain processed foods (see attached Food Codes List).

The mean and 90" percentile intakes of non-fat, milk-derived
solids for users of all fermented milk products combined is
5.4 g/d and 15.3 g/d, corresponding to 0.104 g/kg bw/day and
0.228 g/kg bw/d, respectively. The highest intake occurs in 2
- 5 year old children with a milk solids intake from all
fermented milk products combined of 0.383 g/kg bw/d and 0.964
g/kg  bw/d for the mean and 90" percentile user,
respectively.

The estimated daily intake of heat-inactivated  B.
xylanisolvens DSM 23964 cells from its intended use in low-
fat and non-fat yogurt-like fermented milk products 1is
similar in the different age groups (4 x 10'* cells/d) but,
if expressed per kg bodyweight, it is highest in 2 - 5 year
old children (2 x 10'° cells/kg bw/d).
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The macro- and micro-nutrient content of spray-dried
pasteurized skim milk fermented with B. xylanisolvens DSM
23964 is substantially equivalent to that of regular spray-
dried fermented milk products.

There are no reports which would associate this species with
human (or animal) disease.

Virulence plasmids and potential virulence determinants known
to occur in certain Bacteroides species, such as the bft
enterotoxin and the polysaccharide PS A, are absent in B.
xylanisolvens DSM 23964. In an abscess formation test in
mice, B. xylanisolvens DSM 23964 was found to be non-
pathogenic.

B. xylanisolvens DSM 23964 and heat-inactivated B.
xylanisolvens DSM 23964 did not exert a mutagenic effect in
standard Ames tests and were not clastogenic in human
peripheral lymphocytes with and without metabolic activation.

No signs of cytotoxycity were observed in a clastogenicity
test of B. xylanisolvens DSM 23964 and heat-inactivated B.
xylanisolvens DSM 23964 with peripheral human lymphocytes.

In a 90-day oral toxicity test in mice, B. xylanisolvens DSM
23964 was not toxigenic. Daily intakes of 2.8 x 10'? B.
xylanisolvens DSM 23964 bacteria and 3.6 x 10" heat-
inactivated B. xylanisolvens DSM 23964 bacteria per kg body
weight, i.e. the highest doses tested, were found to
represent the "no observed adverse effect levels" ("NOAELs").

In a 3-week placebo-controlled human tolerance study the high
dose group consumed pasteurized fermented low-fat milk with 1
x 10'? B. xylanisolvens DSM 23964 cells/day without adverse
effects on the analyzed clinical chemical parameters. There
were no subjective treatment-related side-effects reported.
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Conclusion

We, the undersigned expert panel members, are qualified by
relevant national and international scientific education and
experience to evaluate the safety of foods and food
ingredients, including foods obtained by fermentation. We
individually and collectively critically evaluated a
comprehensive  package of publicly available scientific
materials compiled from the literature and other public
sources by Albert Bar, Ph.D. and summarized above. We also
considered any additional data and information that we deemed
pertinent to safety of the intended food wuses of the
pasteurized fermented low-fat milk and skim wmilk products
produced with Bacteroides xylanisolvens DSM 23964. Following
independent, critical evaluation of the data and information,
we convened as an Expert Panel on August 1, 2012 via
teleconference.

We recognized that B. xylanisolvens 1is a regular commensal
microorganism of the human fecal microbiota and that there are
no reports which would associate this microorganism with human
or animal disease.

We concluded that the B. xylanisolvens strain DSM 23964 has
been adequately identified and characterized. The available
phenotypic and genotypic data do not raise concerns regarding
the safety of ingestion of this bacterium. Direct evidence of
the safety of pasteurized fermented milk products with B.
xylanisolvens DSM 23964 1is provided by genotoxicity tests of
B. xylanisolvens DSM 23964 cells and heat-heat-inactivated B.
xylanisolvens DSM 23964 cells, a standard 90-day toxicity test
with suspensions of B. xylanisolvens DSM 23964 cells and heat-
inactivated B. xylanisolvens DSM 23964 cells in mice, as well
as a human tolerance study with ingestion of pasteurized,
spray-dried low-fat milk cultured with B. xylanisolvens DSM
23964 at doses of up to 1 x 10 cells/day for a period of six
weeks.



Basis for GRAS Determination

Therefore, we unanimously conclude that the food uses of
pasteurized low~fat and skim milk products fermented with B.
xylanisolvens DSM 23964 are safe. We further unanimously
concluded that the pasteurized low-fat milk and skim milk
products fermented with B. xylanisolvens DSM 23964 are
Generally Recognized As Safe (GRAS) based on scientific
procedures.

It is also our unanimous opinion that other qualified and
competent scientists reviewing the same publicly available
information would reach the same conclusions.
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