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3'-SL Sodium Salt (Siallac3®)

PART 1. SIGNED STATEMENTS AND A CERTIFICATION

Pursuant to 21 CFR Part 170, subpart E, GeneChem Inc. (hereinafter referred to
as “GeneChem”) submits a Generally Recognized as Safe (GRAS) notice and claims
that the use of 3'-sialyllactose sodium salt (3'-SL sodium salt; powder form) in foods, as
described in Parts 2 through 7 of this GRAS notice, is not subject to premarket approval
requirements of the FD&C Act based on its conclusion that the substance is GRAS
under the conditions of its intended use.

1.A. Name and Address of the Notifier
Company: GeneChem, Inc.
Address: Migun Techno World Il, A-201,
187 Techno 2-ro, Yuseong-gu,
34025, Daejeon, Republic of Korea.
Tel.: +82-42-716-0998
Fax: +82-70-8280-2282

1.B. Common or Trade Name
Common name: 3'-sialyllactose sodium salt or 3’-SL

1.C. Applicable Conditions of Use of the Notified Substance

1.C.1. Foods in Which the Substance is to be Used

GeneChem’s 3'-SL sodium salt is intended for use in non-exempt term infant
formulas (milk-, soy-, amino acid-, and hydrolyzed protein-based). In addition, for
general population, 3’-SL sodium salt will be used in dairy product analogs, infants and
toddler foods, milk (whole and skim), milk products, grain products, beverages and
beverage bases, and sugar substitute (herbal extract liquid).

1.C.2. Levels of Use in Such Foods

GeneChem’s 3'-SL sodium salt is intended for use in non-exempt term infant
formulas at a maximum use level of up to 238 mg/L (ready-to-drink or reconstituted
formula), corresponding to 230 mg/L 3'SL in ready-to-drink or reconstituted formula. This
maximum use level of 3'-SL sodium salt in term infant formulas is based on providing a
similar level of 3'-SL as that which occurs in mature human breast milk, which typically
ranges from 42-840 mg/L. Typical infant formula is estimated to contain 17-19 mg/L of 3'-
SL. The addition of 3'-SL sodium salt to term infant formulas is consistent with efforts to
produce infant formula that closely match the nutrient composition of human milk. To
determine the use levels of 3’-SL in term infant formulas, average values were obtained
as 197 mg/L for American mothers’ milk and 299 mg/L for European mothers’ milk. Thus,
GeneChem'’s 3'-SL is intended for use in term infant formulas at a maximum use level of
up to 230 mg/L (ready-to-drink or reconstituted formula) or 28 mg per serving.

For general population excluding infant formula applications, 3’-SL will be used in
other foods at 24 to 3,000 mg per serving (Table 1). Corresponding 3’-SL sodium salt
concentrations will be 24.8 to 3,104 mg per serving of foods.
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3’-SL Sodium Salt (Siallac3®)

PART 6. THE BASIS FOR OUR CONCLUSION OF GRAS STATUS

6.A. Regulatory Status

Several sources of HMOs have been evaluated by the FDA and other global
regulatory agencies over the past 5 years for incorporation of HMO products in infant
formulas for consumption by term infants. Relevant U.S. GRAS notifications include 2'-
O-fucosyllactose (GRN 546, FDA 2015b; GRN 571, FDA 2015d; GRN 650, FDA 2016a)
and lacto-N-neotetraose (GRN 547, FDA, 2015c; GRN 659, FDA 2016b). FDA had no
questions on the use levels of these HMOs similar to those found in human milks.

These HMOs (degree of polymerization [DP] unit of 3) are considered as dietary
fiber. The Institute of Medicine, the Academy of Sciences, has recommended that
Americans increase the consumption of dietary fiber and has not established Tolerable
Upper Intake Levels of dietary fiber for any age/gender groups or special populations
(I0M, 2002).

6.B. 3'-SL Part of GeneChem’s 3'-SL is Structurally Identical to that Present in
Human Milk

As presented in Parts 2.A and 2.C, 3'-SL part of GeneChem’s 3'-SL sodium salt is
chemically and structurally identical to the 3'-SL which is found in human milk, and
therefore, the safety of GeneChem'’s 3'-SL sodium salt for all intended uses is supported
by the known consumption of 3'-SL from human breast milk in infants.

A summary of the levels of 3'-SL in human breast milk is provided in Part 2. The
safety of GeneChem'’s 3'-SL sodium salt is further supported by the results from animal
toxicological studies and human clinical studies, which are summarized in Part 6.C to 6.F.

6.C. Safety of 3’-SL Sodium Salt

This section comprises the pivotal studies for the safety assessment of
GeneChem’s 3'-SL sodium salt. To identify other data and information relevant to the
safety of infant formula and food uses of 3'-SL sodium salt, a comprehensive search of
the published scientific literature was conducted through January 2018. Published studies
identified during the literature search consisted of studies relating to the metabolic fate
and safety of 3'-SL sodium salt.

6.C.1. Metabolism (adopted from ten Bruggencate et al., 2014)

6.C.1.1. Digestion of SL in the Upper Gastrointestinal Tract

It is generally accepted that most of the oligosaccharides resist the pH of the
stomach in infants; they are resistant to enzymatic hydrolysis in the small intestine and
are thus largely undigested and unabsorbed (Brand-Miller et al., 1998). Chaturvedi et al.
(2001) investigated the fate of human milk oligosaccharides during transit through the
alimentary canal by determining the degree to which breast-fed infants' urine and fecal
oligosaccharides resembled those of their mothers' milk. Oligosaccharide profiles of milk
from 16 breast-feeding mothers were compared with profiles of stool and urine from their
infants. Results were compared with endogenous oligosaccharide profiles obtained from
the urine and feces of age-, parity-, and gender-matched formula-fed infants. Among
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2015. Available online:
https://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/Noticelnventory/ucm48
4540.htm.

FDA 2016a. Agency Response Letter GRAS Notice No. GRN 650. 2'-O-fucosyllactose.
Filed by Glycom A/S. Closure date: November 23, 2016. Available on line:
https://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/Noticelnventory/ucm54
1223.htm

FDA 2016b. Agency Response Letter GRAS Notice No. GRN 659. Lacto-N-
neotetraose, filed by Glycom A/S. Closure date: November 23, 2016. Available online:
https://www.fda.gov/Food/IngredientsPackagingLabeling/GRAS/Noticelnventory/ucm54
0261.htm.

Fong B, Ma K, McJarrow P. Quantification of bovine milk oligosaccharides using liquid
chromatography-selected reaction monitoring-mass spectrometry. J Agric Food Chem.
2011; 59:9788-95.

Gabrielli O, Zampini L, Galeazzi T, et al. Preterm milk oligosaccharides during the
first month of lactation. Pediatrics. 2011;128:e1520-31.

Gehring U, Spithoven J, Schmid S, Bitter S, Braun-Fahrlander C, Dalphin JC, Hyvérinen
A, Pekkanen J, Riedler J, Weiland SK, Bichele G, von Mutius E, Vuitton DA, Brunekreef
B; PASTURE study group. Endotoxin levels in cow's milk samples from farming and non-
farming families - the PASTURE study. Environ Int. 2008; 34: 1132-6.

Gnoth MJ, Kunz C, Kinne-Saffran E, et al. Human milk oligosaccharides are minimally
digested in vitro. J Nutr. 2000; 130: 3014-20.

Gnoth MJ, Rudloff S, Kunz C, et al. Investigations of the in vitro transport of human milk
oligosaccharides by a Caco-2 monolayer using a novel high performance liquid
chromatography-mass spectrometry technique. J Biol Chem. 2001; 276: 34363-70.

Goehring KC, Kennedy AD, Prieto PA, Buck RH. Direct evidence for the presence of
human milk oligosaccharides in the circulation of breastfed infants. PLoS ONE 2014, 9:
e101692.

Goodman RE, Vieths S, Sampson HA, Hill D, Ebisawa M, Taylo, SL, and van Ree R.
Allergenicity assessment of genetically modified crops—what makes sense? [Includes

76


https://www.fda.gov/Food/lngredientsPackagingLabeling/GRAS/Noticelnventory/ucm54
https://www.fda.gov/Food/lngredientsPackagingLabeling/GRAS/Noticelnventory/ucm54
https://www.fda.gov/Food/lngredientsPackagingLabeling/GRAS/Noticelnventory/ucm48
https://www.fda.gov/Food/lngredientsPackagingLabeling/GRAS/Noticelnventory/ucm46
























http:www.genechem.co.kr
mailto:genechem@genechem.co.kr



http:www.genechem.co.kr
mailto:genechem@genechem.co.kr



http:www.genechem.co.kr
mailto:genechem@genechem.co.kr



http:www.genechem.co.kr
mailto:genechem@genechem.co.kr



http:www.genechem.co.kr
mailto:genechem@genechem.co.kr







From: Susan S Cho

To: Bewry. Nadine

Cc: Gurung Rit B.

Subject: GRN 000766 Answers to FDA Questions and Comments

Date: Friday, June 8, 2018 9:44:28 AM

Attachments: GRN 000766 Answers to FDA questions 6-8-2018 sent to FDA.docx

Dr. Barile"s SL guantification of BMO 1236 used in Hamilton et al 2017.xIsx

Dear Dr. Bewry,

In response to FDA questions and comments regarding GRN 000766 (3'-SL sodium salt), we have
prepared our answers and responses as shown in the attached documents. We would appreciate your
kind attention to our responses to FDA questions. Have a nice weekend!

Sincerely,

Susan

Susan Cho, Ph.D.

NutraSource, Inc. 6309 Morning Dew Ct Clarksville, MD 21029 +1-410-531-3336 (O) +1-301-875-6454

©



June 8, 2018
To: Dr. Nadine Bewry

Subject: GRN 000766 (3’-Sialyllactose (3’-SL)): Answers to FDA Questions and Comments
dated May 31, 2018

From: Susan Cho at Nutrasource, Agent for GeneChem, Inc., the notifier

Dear Dr. Bewry,
Please find out answers and responses to FDa questions and comments as follows.

Toxicology Questions

1) On page 47 section 6.A., GeneChem states that “Several sources of HMOs” (human
milk oligosaccharides) “have been evaluated by the FDA and other global regulatory
agencies over the past 5 years for incorporation of HMO products in infant

formulas”.

a) Please specify what the “other global regulatory agencies” are, provide references,
and a summary of their conclusions.

Answer:

US FDA

2’-fucosyllactose (2°-FL) -US FDA GRAS

GRNb546 — Glycom (Chemical method)

GRN571 - Jennewein (Fermentation using E. coli)

GRN650 — Glycom (Fermentation)

GRN749 — DuPont Nutrition & Health (Fermentation, E coli K-12, MG1655 INB3051)
GRN735 - Glycosyn & FrieslandCampina (Fermentation using E. coli G1724)

Lacto-N-neotetraose (LNNnT) - US FDA GRAS
GRN547 — Glycom (Chemical method)
GRN659 — Glycom (Fermentation, E. coli K-12)

Europe

The European Commission (EC) has approved the following HMOs as Novel Food.
2’-fucosyllactose (2’-FL), synthetic

2’-fucosyllactose (2’-FL), microbial source

lacto-N-neotetraose (LNNT), synthetic

lacto-N-neotetraose (LNNnT), microbial source

In 2015, the EC requested that the European Food Safety Authority (EFSA) carry out a risk
assessment on the ingredient to determine if it could qualify as a Novel Food. The EFSA Panel on
Dietetic Products, Nutrition, and Allergies (NDA) concluded that 2’-FL is safe for infants up to
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one year of age when added to infant and follow-on formulas and when added to other foods at the
uses and use levels proposed by the applicant.

The Panel also concluded that LNNT is safe for infants (up to one year of age) when added to infant
and follow-on formulae, in combination with 2’-FL, at concentrations up to 0.6 g/L of LNnT and
up to 1.2 g/L of 2°-FL, at a ratio of 1:2 in the reconstituted formulae; is safe for young children
(older than one year of age) when added to follow-on and young-child formulae, at concentrations
up to 0.6 g/L of LNNT (alone or in combination with 2’-FL, at concentrations up to 1.2 g/L, at a
ratio of 1:2). The Panel also concludes that LNNT is safe when added to other foods at the uses
and use levels proposed by the applicant.

References
EUR-Lex: Access to European Union Law. Available at:
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=CELEX:32017R2470

EFSA, 2015a. EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition and Allergies).
Scientific opinion on the safety of 2'-O-fucosyllactose as a novel food ingredient pursuant to
Regulation (EC) No 258/97. EFSA J. 13(7),4184, 32 pp. doi:10.2903/j.efsa.2015.4184.

EFSA, 2015b. EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition and Allergies).
Scientific opinion on the safety of lacto-N-neotetraose as a novel food ingredient pursuant to
Regulation (EC) No 258/97. EFSA J. 13(7),4183, 32 pp. doi:10.2903/j.efsa.2015.4183.

EFSA, 2015c. EFSA NDA Panel (EFSA Panel on Dietetic Products, Nutrition and Allergies).
Statement on the safety of lacto-N-neotetraose and 2'-O-fucosyllactose as novel food ingredients
in food supplements for children. EFSA J. 13(11), 4299, 11 pp. doi:10.2903/j.efsa.2015.4299.

https://efsa.onlinelibrary.wiley.com/doi/epdf/10.2903/j.efsa.2015.4184

The Food Safety Authority of Ireland (FSAI)

The FSAI decided that 2’-FL produced by fermentation is substantially equivalent to the
chemically synthesized comparator which was authorized for the EU market to Glycom A/S (a
pdf report available). In addition, FSAI did not identify any safety concerns associated with the
consumption of 2’-FL in the proposed food groups and at the intended use levels and therefore
considered that it met the criteria for novel food set out in Article 3.1 of the novel food
Regulation (EC) No 258/97.

Reference:

https://www.fsai.ie/uploadedFiles/Science_and_Health/Novel Foods/Notifications/2016%20Gly
com%20Fermented%202'FL.pdf (October 2014)
https://www.fsai.ie/uploadedFiles/Science_and_Health/Novel Foods/Applications/2'FL.pdf

FSAI also agreed on the fact that Lacto-N-neotetraose (LNnT) produced by Glycom A/S using
microbial fermentation is substantially equivalent to the synthetic counterpart authorized for the
EU market. Furthermore, FSAI also granted the status of novel food to LNnT, manufactured by
Glycom A/S.




Reference:
https://www.fsai.ie/uploadedFiles/Science and Health/Novel Foods/Notifications/SE%200pinio
n%20LNnt.pdf (June 2014)

https://www.fsai.ie/uploadedFiles/Science_and_Health/Novel Foods/Applications/LNNnT%20As
sessment.pdf

Food Standards Australia and New Zealand (FSANZ)

FSANZ is in the process of evaluating 2’-FL and lacto-N-neotetraose (LNnT) as novel foods in
infant formula and other products. The submission of Administrative Assessment Report —
Application A1155 2’-FL and LNNT as novel foods in infant formula and other products (Jan 12,
2018) is being evaluated.

Reference
http://www.foodstandards.gov.au/code/applications/Documents/A1155%20-%20AAR.pdf

b) While the notifier sates that several HMOs have been evaluated, it only provides
two examples: 2’O-fucosyllactose and lacto-N-neotetraose. Please provide
additional examples and explain why and how the GRAS determinations of these
two substances support the safety of 3’-SL (i.e. provide the scientific basis why
the safety of these above substances support the safety determination of 3’-SL).

Answer:

We agree with FDA that only 2 HMOs have been evaluated: 2’-FL (GRN 749, 735, 650, 571,
and 546) and lacto-N-neotetraose (LNnT) (GRN 659 and 547). However, we realize that the
manufacturing processes of 2°-FL and LNNT are varied (e.g., synthetic or fermentation). These
HMOs are used in consistent with the concentrations present in human milk, and human infants
have consumed these HMOs with no side effects. No literature reported adverse effect of these
HMOs. Likewise, 3’-SL will also be used in consistent with the concentration naturally present
in human milk. Human infants have consumed 3’-SL with no side effects. No literature
reported adverse effects of 3’-SL.

2) On page 81 in the References section, GeneChem states that the safety “data and
information that are not generally available (the report/manuscript are attached as
Appendices C and D)” for the studies by Donovan (2017) and Gurung et al. (2016),
respectively. Please note that these sections were not included in the notice. Please
provide us with appendices C and D.

Answer:

We apologize for not attaching the appendices to the original submission. Please find the two
studies in the attachment (Appendices C and D). Professor Donovan’s 2017 piglet study
manuscript has been submitted to ‘Food & Chemical Toxicology’ (Monaco et al. 2018). Recently,
Dr. Gurung’s 2016 human study has been submitted to ‘Nutrients.” These manuscripts are being
reviewed by the journals.



3) On page 53 of the notice, GeneChem states that in the unpublished study by
Donovan (2017), “the addition of 3'-SL sodium salt at the dose of 140, 200, or 500
mg/L (or up to 483 mg 3'-SL/L) was well tolerated and supported normal growth
patterns”. On page 51 the notifier states that piglets were provided either
“formula+140 mg 3'SL sodium salt/kg body weight (BW), formula+200 mg 3'SL
sodium salt’/kg BW or formula+ 500 mg 3'SL sodium salt/kg BW.” Please clarify if
the dose levels were 140, 200, or 500 mg/L of formula (and if so provide what the
corresponding levels are in mg 3’-SL/kg bw/day) or if the dose levels were 140, 200,
or 500 mg/kg bw/day.

Answer:

The doses on page 51 were mistakenly reported as mg/kg bw/day. The correct doses were 140, 200,
or 500 mg 3’-SL sodium salt/L (or 135.3, 193.3, or 483.2 mg 3’-SL/L). These levels correspond
to 46.6, 66.7, or 167.2 mg 3’-SL/kg bw/day, respectively, in piglets. Professor Donovan, who
conducted the study mentioned above at the University of Illinois-Urbana, provided the following
summary table.

Table 1 for Question 3. Concentration of 3’SL sodium salt used in the studies and final dose
based on body weight per day

Study dose (mg/L formula) mg /kg BW/day*
48.27
140 (46.65)
Monaco et al., 2018 69.04
200 (66.73)
172.98
oU0 (167.17)
: o 2000 600
Jacobi et al., 2016 4000 1200

*Dose of 3’SL sodium salt; numbers in parenthesis- concentration of 3’SL.
**as reported by authors.
Monaco et al. manuscript (2018) = Donovan et al. (2017) in the GRAS document.

4) On page 56 of the notice, GeneChem briefly discusses a published study by Jacobi et
al. (2016) in piglets that were administered 0, 2,000, or 4,000 mg 3’-SL/L of milk

for 21 days. Please provide what these levels correspond to in mg 3’-SL/kg bw/day to
allow comparison to EDIs (see page 201 of the article).

Answer:
Jacobi et al. (2016) stated that 2,000 or 4,000 mg 3’-SL/L correspond to 600 and 1,200 mg 3’-
SL/kg bw/day in piglets, respectively.

The highest dose level tested in piglets is 27 times higher than the 90 percentile EDIs of 3’-SL
(43.9 mg/kg bw/day) in all users aged 0 - 11.9 month old of both infant formula and other foods

4



and beverages. This level is also 300 times higher than the EDIs at 90" percentile of 3’-SL (3.6
mg 3’-SL/kg bw/day) from the use of other foods and beverages in all users aged 1 year and above.

Please note:

Through an e mail communication, Dr. Maciej Chichlowski (please see Appendix B), a co-author of
the 2016 Jacobi study and a senior scientist at Mead Johnson, confirmed that the study by Jacobi et
al. (2016) used GeneChem’s 3’-SL sodium salt, although the method section of the paper did not
specify the source of 3’-SL. GeneChem sold 3’-SL sodium salt and 6’-SL sodium salt to Mead
Johnson, a sponsor of the study, which provided GeneChem’s SL to this research lab for this piglet
study.

5) On page 59 of the notice, GeneChem states that “These animal efficacy studies
mentioned above tested the efficacy and the safety of 3'-SL doses up to 1.2-1.4% of

the diet for 6-7 weeks in mice (Boudry et al., 2017; Hamilton et al., 2017) or 5% of the
diet for 2 weeks in mice (Tarr et al., 2015).”

a) The above statement implies that the dose of 3’-SL administered to mice in
Boudry et al. (2017) is known (i.e. 1.2%). On page 60 the notifier states that the
3’-SLor 6’-SL content of the diets was not defined and amount of daily intake is

not specified. If the intake of 3’-SL in this study is not known, this study cannot
support the safety of 3’-SL. Moreover, the reference of Boudry et al., 2017 does
not support the notifier’s statement of “These animal efficacy studies mentioned
above tested the efficacy and the safety of 3'-SL doses up to 1.2-1.4% of the diet

for 6-7 weeks in mice (Boudry et al., 2017; Hamilton et al., 2017) or 5% of the diet
for 2 weeks in mice (Tarr et al., 2015).” Please confirm that you agree and if you
disagree, explain why you disagree.

Answer:

We agree that studies by Hamilton et al. (2017) and Boudry et al. (2017) did not define the daily
intake of 3’-SL. However, we believe that these studies can be used to support the safety of 3’-SL
since we were able to estimate the 3’-SL intake levels based on the information on 3’-SL
concentrations in bovine milk oligosaccharides (BMOS) provided by Dr. Daniella Barile.

Dr. Barile, a food chemistry professor at the University of California-Davis (UC-Davis), is a co-
author of the 2017 studies by Hamilton et al. and Boudry et al. and a patent owner of BMOS assigned
to UC-Davis. She also served as an expert panel member for the GRAS determination of 3’-SL
sodium salt and 6’-SL sodium salt manufactured by GeneChem.

b) On page 60 of the notice, GeneChem states that in the Hamilton et al. (2017)
study the animals were administered high fat diet with 6% BMOS (bovine milk
oligosaccharides) containing 35% SL, of which 80% is 3’-SL and 20% is 6’-SL.
That implies that the total 3’-SL in the diet is 1.7% (6x0.35xA0.80) and not 1.4% as
stated by the notifier above. Furthermore, please point out where exactly in the
article it is stated that the BMOS contains 35% SL, of which 80% is 3’-SL and

20% is 6°-SL. Based on FDA'’s understanding of the data in Table 2 of the article,



the BMOS contains a total of 31.83% SL (3’-SL and 6°-SL). To our understanding,
the exact amount of 3’-SL in this diet is unknown. If you disagree, please explain
why and calculate the correct amount of 3’-SL in the diet both in % and then in
mg/kg bw/day.

Answer:
We agree with the FDA that the concentration of total SL was 31.83% of BMOS in the 2017 paper
by Hamilton et al. and that there were calculation errors.

Recently, Dr. Barile provided the exact amounts of 3’-SL and 6’-SL present in BMOS which was
employed in the studies by Hamilton et al. (2017) and Boudry et al. (2017) (personal written
communication, June 3-4, 2018; Appendix A-1). She has clarified that the absolute concentrations
of 3’-SL and 6’-SL in BMOS were 3.88% and 0.82%, respectively (please see an attached excel
file provided by Dr. Barile).

Our initial statement on the SL composition was based on Dr. Daniella Barile’s general summary
that a typical BMOS consists of 35-50% SL of which 80% was 3’SL and 20% was 6’SL (personal
written communication, July 19, 2017; Appendix A-2). We used the lower end of the total SL
concentration, i.e., 35%, in our calculations.

We find that the studies by Hamilton et al. (2017) and Boudry et al. (2017) did not fully describe
the absolute concentrations of SL and other HMOs. The 2017 Hamilton paper referred to Table 2
for the composition of the BMO obtained by nano-chip HPLC QToF, reporting the relative
abundance of SL in BMO as 31.83%. The Boudry paper also presented similar information in a
figure. These two papers misled the readers to interpret that BMOS was comprised of 31.83% SL,
although the absolute amount of total SL was approximately 6.3%. The missing information in both
papers and Dr. Barile’s initial e-mail response (July 19, 2017; Appendix A-1) was that BMOS
preparation contained many unidentified oligosaccharides and that the relative abundance of SL in
identified oligosaccharides only was 31.83%. Regardless, Dr. Barile clarified that the absolute
concentration of 3’-SL in BMOS was 3.88%.

In another e-mail on June 4, 2018, she wrote that the absolute amount of SL in another BMOS
preparation was indeed 36.2%, indicating that the concentration of SL in BMOS used in the studies
by Hamilton (2017) and Boudry (2017) was really low compared to other BMOS preparations.

Using the amended 3’-SL level (3.88% in BMOS) provided by Dr. Barile, a co-author responsible
for the chemistry of these two papers, we calculated the 3’-SL concentrations as 0.233 - 0.272% of
the diet in the studies of Boudry et al. (2017) and Hamilton et al. (2017). According to a conversion
factor proposed by Lehman, these levels may correspond to 350 - 408 mg 3’-SL/kg bw/day.

We have obtained the values using the following calculation method:

3’-SL % in the diet = HMOs % in the diet x 0.0388 (3’-SL concentration in the
BMO, g/g)

3’-SL intake (mg/kg bw/day) = 0.15 (a conversion factor) x 3’-SL, mg/kg
diet



Hamilton (2017) Boudry (2017)
BMOS % 6.0% 7.0%
3'-SL % in diet 0.233% 0.272%
3'-SL in diet, mg/kg diet 2,330 2,720
3'-SL intake, mg/kg bw/day 349.5 408.0
References

Barile D. June3-4, 2018. Personal written communications (Please see e-mail correspondences in
the Appendix and an attached excel file).

Barile D. July 19, 2017. Personal written communications (Please see e-mail correspondences the
Appendix).

Traas and van Leeuwen, 2007. Chapter 7. Ecotoxicological effects. In: Risk assessment of
chemicals (van Leeuwen CJ and Vermeire TG, Eds), 2" edition. Springer, Dordrecht, The
Netherlands. Pages 281-356.

Lehman AJ. Untitled. 1954. Assoc. Food Drug Off Quart Bull 18:66. [file not available]

c) For the Tarr et al. (2015) study, please provide what the 5% dietary level
corresponds to in mg 3’-SL/kg bw/day to allow comparison to EDIs.

Answer:

According to a conversion factor proposed by Lehman, 5% dietary level (50,000 mg/kg diet) may
correspond to 7,500 mg 3’-SL/kg bw/day in mice. The conversion factor of 0.15 was used to
convert ‘mg/kg diet’ to *‘mg/kg bw/day.’

Please note:

Through e mail communications, Dr. Maciej Chichlowski (Appendix B), a co-author of the 2015 Tarr
et al. study and a senior scientist at Mead Johnson, confirmed that the study by Tarr et al. (2015) used
GeneChem’s 3’-SL sodium salt, although the method section of the paper specified a diet formulation
company only without specifying the source of 3’-SL. GeneChem sold 3’-SL sodium salt and 6°-SL
sodium salt to Mead Johnson, a sponsor of the study, which provided GeneChem’s both SL to this
research lab for this mice study.

Reference

Traas and van Leeuwen, 2007. Chapter 7. Ecotoxicological effects. In: Risk assessment of
chemicals (van Leeuwen CJ and Vermeire TG, Eds), 2" edition. Springer, Dordrecht, The
Netherlands. Pages 281-356.

d) Based on the corrections in 5a) and 5b), please correct your statement of “These
animal efficacy studies mentioned above tested the efficacy and the safety of 3'-
SL doses up to 1.2-1.4% of the diet for 6-7 weeks in mice (Boudry et al., 2017;
Hamilton et al., 2017) or 5% of the diet for 2 weeks in mice (Tarr et al., 2015).”



Answer:

We have revised the statement as the following:

“These animal efficacy studies mentioned above tested the efficacy and the safety of 3'-SL doses
up to 0.233-0.272% of the diet (which may correspond to 350 - 408 mg/kg bw/day) for 6-7 weeks
(Boudry et al., 2017; Hamilton et al., 2017) and up to 5% of the diet (or 7,500 mg/kg bw/day) for
2 weeks in mice (Tarr et al., 2015).”

We also have revised Table 23 as shown below by removing ‘Amount of daily intake, not
specified’” from the summary of studies by Hamilton et al. (2017) and Boudry et al. (2017). We
also added the exact concentrations of 3’-SL and 6°-SL to the summaries of these two studies. In
addition, we added a 3’-SL dose in mg/kg bw/d to the 2015 Tarr et al. study. The changes or
additions are highlighted in yellow. No changes have been made to other studies.



Table 23. Summary of Animal Efficacy Studies (revised)

intestinal microbiota and
barrier function defects
in mice

contained 3.88% 3’-SL and
0.82% 6°-SL; 3’-SL dose ~
408 mg/kg bw/d); B.
infantis once a wk.

binding protein levels)

Objective Animal Dose Duration | Measurements Reference
To test whether SL Male 3 Groups: 1) control diet 2 wk Body and spleen mass; serum Tarr et al.,
could impact stressor- mice, (AIN-93G); 2) AIN-93G concentrations of corticosterone | 2015
induced anxiety-like C57/BL6 | diet + 3’-SL (5% of diet or and IL-6; fecal microbiota; brain
behavior, impact the (6-8 wk ~7,500 mg/kg bw/d); or 3) cell proliferation and immature
effects of stressor old, 9 per | AIN-93G diet + 6’-SL (5% neuronal assessment and analyses
exposure on brain cell group) of diet)
proliferation and
stability, and could
prevent stressor-induced
effect
To examine the effects | Male 4 Groups: 1) control diet; 1,3,0r 6 | Fat pad analysis; plasma Hamilton et
of prebiotic BMO in C57BL/6 | 2) high fat (HF); 3) HF + wk lipopolysaccharide-binding al., 2017*
presence of high fat diet | mice (4- 6% inulin; 4) HF + 6% protein; histology analyses;
in diet-induced obesity | week-old; | BMOS (source-whey, luminal contents of cecum; fecal

6 per BMOS contained 3.88% microbiota DNA and sequencing;

group) 3’-SL and 0.82% 6°-SL; or microbiota bioinformatics

3’-SL dose of ~350 mg/kg analysis
bw/d)

To demonstrate the 16 Male 3 Groups: 1) control diet, 7 | 7 wk; Microbiota analysis; quantitative | Boudry et al.,
effects of BMO and B. C57/BL6 | wk; 2) Western diet, 7 wk; PCR for TNF- o on colon tissues; | 2017*
. : . : BMO- : :
infantis on restoring (3 week- | 3) Western diet 7 wk + 7% last 2 wk plasma biochemical analyses
diet-induced obesity old) BMOS-last 2 wk (BMOS only (leptin and lipopolysaccharide-




(NEC) resistance
immediately after
preterm birth

standard formula with
maltodextrin

inflammatory cytokines in middle
small intestine and colon; plasma
citrulline concentration

To investigate the effect | Male SD | 6 Groups: 1) Control; 2) 2 wk Sialic acid content in serum; lipid | Sakai et al.,
of SL on swimming rats (8 wk | 1% lactose; 3) 1% content of brain; ganglioside 2006
learning behavior and old; 6 per | galactosyllactose; 4) 1% N- content of brain
brain lipid composition | group) acetylneuraminic acid; 5)
of adult rats 1% SL; 6) 1%

galactosylated N-

acetylneruaminic acid
To investigate HMO Preterm 2 Groups: 1) standard 5d Clinical affection, feces, and Rasmussen et
effects on intestinal Pigs formula with 0.84 g/kg/d hydration scores; NEC; organ al., 2017
function, bacterial (gestation | 25-HMO (providing 31.1 weight; intestinal enzyme
colonization and day 105- | mg/kg/d 3’-SL and 30.2 activities; colonic bacterial
necrotizing enterocolitis | 106) mg/kg/d 6°-SL); 2) microbiota composition;

*Estimated 3’-SL intakes were based on personal written communications with Professor Daniella Barile who indicated that the
absolute amount of 3’-SL in BMOS was 3.88%. B. infantis = Bifidobacterium longum ssp. infantis; BMO = bovine milk

oligosaccharides; bw = body weight; d = days; HMO = human milk oligosaccharides; IL = interleukin; SD = Sprague Dawley; SL =

sialyllactose; TNF = tumor necrosis factor; wk = weeks; wt = weight. [red highlighted texts are irrelevant]
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6) Pease provide the intake levels in the human infant formula studies in mg 3’-SL/kg
bw/day to allow comparison to EDIs.

Answer: To answer this question, we have made the following approaches:

1) Using the 2013-2014 National Health and Nutrition Examination Survey (NHANES)
dataset, we calculated the EDIs of infant formula, excluding amino acid- and hydrolyzed
protein-based formulas, in all users of infant formula at various ages.

2) We considered the BMOS concentration of 8 g/L in reconstituted formula as specified in
the studies by Cooper et al. (2017), Radke et al. (2017), and Simeoni et al. (2016).

3) We assumed that the 3’-SL concentration of BMOS was 3.88%, as clarified by Dr. Barile,
for the studies by Hamilton et al. (2017) and Boudry et al. (2017).

4) We calculated the EDIs of 3’-SL in mg/kg bw/day based on the EDIs of infant formula
expressed in g/kg bw/day, the BMOS concentration in reconstituted infant formula, and
the SL concentration in BMOS.

For example, we estimated the EDI of the Cooper et al. (2017) study using the following formula:
1) The mean and 90™ percentile EDIs of formula for infants aged 0-6 months in all users are
120,110 and 189,340 mg/kg bwi/day, respectively.
2) The BMOS concentration is 8 g/L=8 g/1000 g.
3) The 3’SL concentration in BMOS is 3.88%.
The mean EDI of 3’-SL can be calculated as 120,110 mg/kg bw/d x 8 g/1000 g x 0.0388 =
37.28 mg/kg bw/day; the 90" percentile EDI of 3°-SL is 189,340 mg/kg bw/d x 8 g/1000 g x
0.0388 =58.77 mg/kg bw/day.

- 3’-SL consumption (mg/kg bw/day) = Food consumption x HMOs percentage in the
diet x 3’-SL percentage in the BMOS by Dr. Barile

Mean EDI 90" percentile EDI
Infant formula intake, mg/kg bw/day 120,110 189,340
BMOS in Reconstituted formula 8 ¢/1000 g 8 ¢g/1000 g
3'SL concentration in BMOS 0.0388 g/g 0.0388 g/g
3'SL consumption, mg/kg bw/day 37.28 58.77

* 3'SL percentage in the BMOS by Dr Barile = 3.88%

Based on this calculation method, it is estimated that the 3’-SL doses in average consumers ranged
from 15 to 43 mg/kg bw/day in the studies by Cooper et al. (2017), Radke et al. (2017), and Simeoli
et al. (2016) (Table 1 for Question 6). In heavy consumers, 3’-SL intakes are estimated to be in
the range of 43 - 69 mg/kg bw/day. The mean EDIs of 3’-SL from the proposed use in both infant
formula and other foods and beverages in all infant formula users (30.1 - 40.1 mg/kg bw/day; Part
3, Table 16-2) are comparable to the estimated daily doses employed in these studies. The 90"
percentile EDIs of 3’-SL from the proposed combined use in both infant formula and other foods
and beverages in all infant formula users (30.1 - 56.6 mg/kg bw/day; Part 3) are comparable to or
less than the estimated daily doses employed in these studies.
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Table 1 for Question 6. EDIs of 3'-SL from the Proposed Use in Infant Formula Only in All-
Infant Formula Users

EDI

Population Infant formula BMOS 3’SL
group goth goth 90th

Mean Percentile Mean Percentile Mean Percentile
g/person/day
0 - 3 months 759.68 1097.70 | 6.08 8.78 0.24 0.34
0 - 6 months 780.23 1209.57 | 6.24 9.68 0.24 0.38
0 - 12 months 761.57 1115.27 2.93 7.87 0.11 0.31
mg/kg bw/day
0 - 3 months 136,530 | 221,450 | 1,092 1,772 42.37 68.74
0 - 6 months 120,110 | 189,340 | 960 1,510 37.28 58.77
0 - 12 months 50,130 140,550 | 400 1,120 15.52 43.46

Based on the 2013-2014 National Health and Nutrition Examination Survey (NHANES) dataset; bw =

body weight.

Table 2 for Question 6. Summar

y of Estimated 3’-SL Intakes in Human Clinical Studies

Infant formula
Doses in the Test Group intake, mg/kg Mean intake | 90" percentile | Reference
bw/d of 3’-SL intake of 3’-SL
Studies with Infants — Published Studies
BMOS (total oligosaccharide | 0-6 months; 3’-SL ~37.2 | 3’-SL ~58.6 Cooper et
concentration of 5.8% of Mean — 120,110 mg/kg bw/d | mg/kg bw/d al, 2017
powder formula [or 8.0 g/L in | 90" percentile
the reconstituted formula]) + | intake — 189,340
B. lactis (1 x 107 cfu/g)
BMOS (total oligosaccharide | 0-12 months; 3’-SL~15.5 | 3’-SL ~43.5 Radke et
concentration of 5.8% of Mean - 50,130; mg/kg bw/d | mg/kg bw/d al, 2017
powder formula [or 8.0 g/L in | 90™ percentile
the reconstituted formula]) + | intake -140,550
1 x 107 cfu/g B. lactis; test
BMOS (5.7% in powder or 0-12 weeks or 0-3 | 3’-SL ~42.3 | 3’-SL~68.7 Simeoni
8.0 g/L in reconstituted months; mg/kg bw/d | mg/kg bw/d etal,
formula) + B. lactis CNCM |- | Mean-136,530; 2016
3446 (107 cfulg) 90" percentile-
221,450

Since the concentration of 3’-SL cannot be estimated in the study by Meli et al. (2014) and
Fanaro et al., 2005, we did not include those studies in the calculation of estimated 3’-SL intakes.
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In addition, we have revised No. 8 in the 6.H. Safety Determination, Part 6, as follows (changes
are highlighted in yellow):

8. Infant formula studies of Cooper et al. (2017), Radke et al. (2017), and Simeoni et al. (2016)
tested the safety and the efficacy of infant formulas supplemented with BMOS with
probiotics for up to 12 months. These studies mentioned that the BMOS concentration in
the reconstituted formula was 8 g/L and that BMOS contained 3’-SL and 6°-SL without
specifying the content of these SLs. The study by Hamilton et al. (2017) also used BMOS
containing 3.88% 3’-SL. Assuming the BMOS used in the infant formula studies
mentioned above had a similar composition to that described in Hamilton et al. (2017), it
is reasonable to assume that the infant formulas used in these infant studies contained 310
mg 3’-SL/L in reconstituted formula. Thus, it is reasonable to conclude that 3’-SL
supplemented at concentrations of 230 mg/L in infant formula (ready-to-drink or
reconstituted) is safe.

Chemistry Questions
7) The notice states that 3’-SL is intended for use in beverages. Please provide the stability data
for the ingredient in water.

Answer:
Please see the report summarized below.

Stability of 3’-sialyllactose sodium salt in water

This study was designed to determine the stability of 3’-sialyllactose sodium salt in deionized (DI)
water under condition of each temperature such as 4°C (39.2°F), 25°C (77°F), and 40°C (104°F).
The microcentrifuge tubes containing 3’-SL sodium salt in distilled water were closed tight with
paraffin film but were not vacuum-sealed.

Results

The results show that 3’-SL sodium salt is very stable at 4°C (39.2°F) and 25°C (77°F) for 10
months. At an accelerated storage condition (40°C), the stability was reduced to 70% of the original
concentration at the 5-month test point. It is expected that the shelf lives would be extended if the
liquid would be vacuum-sealed, typical for commercial water-based products.
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Table 1 for Question 7. Stability of 3’-Sialyllactose Sodium Salt in DI Water at Low

Temperature (Storage condition: 4°C or 39.2°F)

Specification I\?;;[:Jael 10day 1month 3month 5month | 10month
Content 480~720 600.0 501.81 | 590.4 600.0 589.8 591.0
(mg/L)

Clear, . . . . . .
Appearance Colorlessness Complied | Complied | Complied | Complied | Complied | Complied
Oder Odorless Complied | Complied | Complied | Complied | Complied | Complied

Table 2 for Question 7. Stability of 3’-Sialyllactose Sodium Salt in DI Water at Room

Temperature (Storage condition: 25°C or 77°F)

Specification

Initial
value

10day

1month

3month

5month

10month

480~720

600.0

593.94

596.28

577.11

562.59

558.03

Clear,
Colorlessness

Complied

Complied

Complied

Complied

Complied

Complied

Odorless

Complied

Complied

Complied

Complied

Complied

Complied

Table 3 for Question 7. Stability of 3’-Sialyllactose Sodium Salt in DI Water at Accelerated
Storage Condition (Storage condition: 40°C or 104°F)

Initial

Specification value 10day 1month 3month 5month | 10month
Content 480~720 600.0 | 59556 | 59262 | 551.94 | 42291 | 242.52
(mg/L)
Appearance Clear, Complied | Complied | Complied | Complied | Complied | Complied
PP Colorlessness P P P P P P
Oder Odorless Complied | Complied | Complied | Complied | Complied | Complied
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Figure 1. Stability Result for 3’-Sialyllactose Sodium Salt in Water at 4°C, 25°C, and 40°C.

Procedure

1. Dissolve 600 mg of dried 3’-sialyllactose sodium salt into 800 mL of DI water, and add DI
water to make 1000 mL, making the final concentration 600 mg/L (600 ppm).

2. Prepare sterilized microcentrifuge tubes (2mL), add 1mL of 3’-sialyllactose sodium salt
solution in each, and seal them with parafilm.

3. Place the microcentrifuge tubes containing 3’-sialyllactose sodium salt solution in each
chamber of temperatures - 4°C, 25°C, and 40°C.

4. Three samples in 4°C, 25°C, or 40°C chambers are periodically analyzed for 3’-sialyllactose
sodium salt using High-Performance Anion-Exchange Chromatography.

Chromatography conditions

Metrohm 817 Bioscan system;

Column: Metrosep carB1 column (1190005S) with guard (1071.0015)
Flow: Iml/min

Run time: 40min

Injection volume: 20ul

Detection: Pulsed Amperometric Detector (gold, 35146)

Eluent: 200mM NaOH / 50mM NaOAc

8) On page 6 of the notice, GeneChem states that ... 3’-SL sodium salt is intended for use in
non-exempt infant formulas for term infants (milk-, soy, amino acid-, and hydrolyzed protein-
based).” Amino acid and extensively hydrolyzed protein-based infant formulas are exempt infant
formulas. Exempt infant formulas require a medical rationale for the composition of the infant
formula. Please clarify whether the ingredient is intended for use in exempt infant formulas or
non-exempt infant formulas for term infants

15



Answer:
The ingredient is intended for use in non-exempt infant formulas for term infants only.

In addition, we want to add the excel file showing Concentrations of SLs in BMOS, provided by

professor Barile, to 7.B. Data and Information That Are Not Generally Available.

We appreciate your kind attention to our responses to FDA questions. If you have further
questions, please contact me.

Sincerely,

Susan

Susan Cho, Ph.D.
Nutrasource, Inc.

(301) 875-6454
Susanschol@yahoo.com or
contact@nutrasource.center
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Appendix A-1.
Email correspondences between Dr. Daniella Barile and Susan Cho, June 3-4, 2018

Re: conc. of 3SL and 6 SL in BMOS used in Hamilton 2017 and Boudry 2017 papers please3

Yahoo/Inbox

Susan Cho

Dear Daniella, We would appreciate it if you could dig out the exact conc of 3SL and 6SL in BMOS used in
the above mentioned studies. Sorry to bother you. have a nice day!

Sincerely,

Susan

Susan Cho, Ph.D. NutraSource, Inc. 6309 Morning Dew Ct. Clarksville, MD 21029, USA +1-410-531-3336
(O) +1-301-875-6454 (C)

Jun 3 at 10:12 AM

Daniela Barile <dbarile@ucdavis.edu>
To:Susan Cho

Jun 3 at 9:25 PM

Hi Susan,

Sorry, | wasn't on my computer today - will look into your request right now and will have an answer
hopefully by tonight.

Daniela

Show original message

Daniela Barile <dbarile@ucdavis.edu>

To:Susan Cho

Jun 3 at 11:59 PM

Dear Susan,

Attached is the excel file with the data you requested (concentration of 3SL and 6 SL in BMO used in
Hamilton 2017 and Boudry 2017 papers).

| am also including our published paper that presents the methods we used to calculate the
concentration of 3SL and 6 SL in BMO used in Hamilton 2017 and Boudry 2017 papers.

| don't know if, besides the absolute concentration, you are also interested in the ratio: so | want to
point out that in our experience (see also paper attached), usually in enriched products 3SLis5to 9
times more concentrated than 6SL.

Hope this helps.
Let me know if you need more info and just remember that | am in California, so please expect some
delay in my response as you are 3 hours ahead

Daniela Barile,

Professor of Food Chemistry,
University of California, Davis

Show original message

Download all attachments as a zip file
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Quantification method BMO.pdf
354.4kB

Dionex quantification of BMO 1236 used in Hamilton et al 2017 .xlsx
16.2kB
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Appendix A-2.

Email correspondences between Dr. Daniella Barile and Susan Cho, July 17, 2017
(We also had phone conversations to clarify the email content)

Re: Hamilton 2017 study you coauthored

Yahoo/Inbox

Susan Cho

Do you have a breakdown of 3'-SL and 6'-SL? If not, | can analyze the sample if you can share
with me some samples. Is it a commercially available BMOS from Hilamr? Susan

Jul 19, 2017 at 8:22 AM

Daniela Barile <dbarile@ucdavis.edu>

To:Susan Cho

Jul 19, 2017 at 12:04 PM

Susan,

I have those data: being of bovine origin, it's about 80% 3'-SL and 20% 6'-SL (the ratio is
inverted compared to human milk) - but the prebiotic activity of the two isomers is the same

Hide original message

On Wed, Jul 19, 2017 at 5:22 AM, Susan Cho <sscho397@yahoo.com> wrote:

Do you have a breakdown of 3'-SL and 6'-SL? If not, | can analyze the sample if you can share
with me some samples. Is it a commercially available BMOS from Hilamr?

Susan

On Wednesday, July 19, 2017, 12:09:43 AM EDT, Daniela Barile <dbarile@ucdavis.edu>
wrote:

As | mentioned, our concentrations are between 35% and 50% purity.
Daniela

On Tue, Jul 18, 2017 at 8:19 PM, Susan Cho <sscho397@yahoo.com> wrote:

Method section--Bovine milk oligosaccharides were obtained from purified bovine whey
provided from Hilmar Ingredients (California, USA). Do you have the data for 3'-SL and 6'-SL
conc?

Table 2 show the composition, but does not show conc of 3'-SL and 6'-SL. There might be some
data. Thanks

Susan
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Appendix B. E mail of Dr. Chicowski, Mead Johnson, a sponsor of studies, related to the
source of 3’-SL for the study by Jacobi et al. (2016) and the study by Tarr et al. (2015)

Sialyllactose Research 16.09.14 04:22:28 [GMT +09:00 (Seoul, Tokyo)]

B Sender: Chichlowski, Maciej =maciej.chichlowski@mijn.com= Show Related Mail | Add contact | Block
To: “rgchem@genechem.co.kr” <rgchem(@genechem.co.kr=

(I The recentforwardings of this mail has been sent to 2017-06-19 12:21:13 done

@J General Attached files Total 2ea (2.2411E) All Download

Tarr et al, BBI 2015.pdf 1.41ME O, Preview

o

6.49KB Q Preview

Jacobi 2015 IN.pdf &

Dear Dr. Gurung,

Thank you for your letter and your inquiry about our research using the materials Mead Johnson purchased from GeneChem. As you indicated,
Mead Johnson Mutrition purchased 5 kg of 3'sialyllactose and 5kg of 6'sialyllactose several years ago. Since then we had a chance to use the
mentioned materials in preclinical studies. The preclinical studies have demonstrated some interesting effects of both ingredients. | would like
to share with you two research articles which highlight some of the results (please see attached two publications from Tarr et al. and Jacobi et
al). | would be happy to discuss the results further based on your interest.

To summarize, the materials purchased from GeneChem were utilized purely for explorative research and we do not foresee any further
application in our business activities. This is due to several factors, which include the processing technology used to produce the mentioned
material, high cost of the ingredients for our categories of use, as well as considerable regulatory challenges for pediatric nutrition applications.

Again, please feel free to contact us with your questions regarding the preclinical research conducted in Mead Johnson Mutrition related to the
material purchased from GeneChem.

Best Regards,
Maciej Chichlowski

Maciej Chichlowski, Ph.D.

Senior Scientist, Global Discovery R&D
2400 W. Lloyd Expressway

Evansville IN 47721

Cell 916 943-6713
maciej.chichlowski@mijn.com

Meadjohnson'-

Noerivion
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Fifty pages have been removed in accordance with copyright laws. The removed
references are:

Monaco, “Safety evaluation of 3'-siallylactose sodium salt supplementation on growth
and clinical parameters in neonatal piglets.”, Regul Toxicol Pharmacol. 2019 Feb;101:57-
64. doi: 10.1016/j.yrtph.2018.11.008. Epub 2018 Nov 16.

Gurung, “Gastrointestinal tolerance and safety of 3’-sialyllactose in subjects positive with
Helicobacter pylori: a pilot study”, EC Nutrition, September 10, 2018.



From: Susan S Cho

To: Honigfort, Mical
Subject: GRN 766-2 emails (with titles in Korean) were forwarded to you
Date: Friday, September 21, 2018 3:26:51 AM

Dear Dr. Honigfort,

| forwarded you 2 emails which have the titles in Korean. The mail correspondences between GenChem
and third party certified analytical labs were written mostly in Korean. But key points were written in
English.

The organization (NSF) which analyzed Cronobacter sakazakii for GeneChem referenced the FDA BAM
Ch 29 and mentioned that the sample size was 60 g for C.sakazakii

Another institute (Dongjin Life Sci Research Institute) which analyzed Salmonella for GeneChem
referenced the Korean FDA method and mentioned that the sample size was 25 g.

Hope it clarified the sample size issue. Have a nice weekend!

Sincerely,

Susan

Susan Cho, Ph.D.

NutraSource, Inc. 6309 Morning Dew Ct Clarksville, MD 21029 +1-410-531-3336 (O) +1-301-875-6454

(©)


mailto:susanscho1@yahoo.com
mailto:Mical.Honigfort@fda.hhs.gov

From: Susan S Cho

To: Honigfort, Mical

Subject: Fw: [FW][FW] S A8 E e A

Date: Friday, September 21, 2018 3:09:44 AM
Attachments: Test for Salmonella & Cronobacter sakazakii.docx

0839872001537507542
0839872001537507542

A third party lab which provided Salmonella analysis to GeneChem responded as follows--please see an e mail from js58@nate.com (Dongjin Life Science
Research Institute)

'Salmonella assay is analyzed according to Korean Food Standards Codex 7/4 / 4.11 Salmonella, and the amount of test sample is 25g.'
Thank you. Have a nice weekend!
Sincerely,

Susan
Susan Cho, Ph.D. NutraSource, Inc. 6309 Morning Dew Ct Clarksville, MD 21029 +1-410-531-3336 (O) +1-301-875-6454 (C)

————— Forwarded Message -----

From: Gurung Rit B. <rgchem@genechem.co.kr>

To: Dr. Susan S Cho <susanscho1@yahoo.com>

Cc: Dr. Daehee Kim <daeheekim@genechem.co.kr>; Dr Jinsuk Woo <jwoo@genechem.co.kr>
Sent: [Friday;, September21;, 2018'01:25:54/AMEDT

Subject: [FW]J[FW]E XA A _ A

Dear Dr. Cho,

We are sending one more email that contains information on Salmonella test.

We performed Salmonella analysis at Dongjin, and 25 g sample has been used for analysis which showed absence of Salmonella in
the test sample.

In addition, attached file also contains detail information of Salmonella and Cronobacter sakazakii analyses and the official emails
from corresponding labs.

Please feel free to contact us if you need any further information.
Thank you very much for your support and cooperation.
Sincerely,

Rit

r

© 6000600000000 00000o000o0oo0o0ooookooooooooooooooooooo0o00o0o0o0o00o o0

Rit B. GURUNG, Ph.D.
Director

International Marketing

H

KS Q ISO 9001:2015/ISO 9001:2015 Certified Company
[Leading Company in Sialyl-oligosaccharides Production & Bioactive Molecule Glycosylation)

Migun Techno World Il, A-201
187 Techno 2-ro, Yongsan-dong,
34025 Yuseong-gu, Daejeon
Republic of Korea.

Tel.: +82-42-716-0998
Fax': + 82 -70 - 8280 - 2282


mailto:susanscho1@yahoo.com
mailto:Mical.Honigfort@fda.hhs.gov

<Test for Salmonella>

1. Method : Korea Food Standards Codex

· [bookmark: _GoBack]http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=378

[image: ]Add 225ml of Buffered Peptone Water to 25g(ml) of the sample



2. Email of Third party Lab : Dongjin Institute of Technology co., LTD
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<Test for Cronobacter sakazakii>

1. Method : Korea Food Standards Codex

· http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=394

[image: ]This test is a modification of E. sakazakii’s MPN Method by the US FDA

60g of the sample is aseptically collected and added to 540ml of sterile distilled water



· Reference : FDA BAM링크 및 위치: https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm289378.htm (Bacteriological Analytical Manual Chapter 29 Cronobacter, Method, G. optional: enumeration of Cronobacter)



2. Email of Third party Lab : NSF Korea LLC
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http:jwoo@genechem.co.kr
http:daeheekim@genechem.co.kr
http:susanscho1@yahoo.com
http:rgchem@genechem.co.kr
http:js58@nate.com

Address (Korean): (34025) t &3] Al 4 7+ B A2 187, v H A 9= 22F A%F 2015

DISCLAIMER:

This e-mail is proprietary and confidential and may contain legally privileged information. This email is intended for the addressee (s) stated above only.
If you receive this e-mail by mistake, please inform us by returning this e-mail without producing, distributing or retaining copies hereof. The recipient
should check this e-mail and any attachments for the presence of viruses. Company accepts no liability for any damage caused by any virus transmitted
by this email.

[Please don't print this email unless you really have to. Save environment & save yourself some cash too!

----- Original Message -----

From : 710}l 3] <daeheekim@genechem.co.kr>
To : "Gurung Rit B." <rgchem@genechem.co.kr>
Cc: "% 4" <jwoo@genechem.co.kr>

Sent : 2018-09-21 14:00:31

Subject : [FW]s X AH A+ _ A

Dr Gurung,

Please find attached the file and check, and than send to Dr cho.

It's mean, We can find analytical methods of the Korea standards codex in KFDA.

However, in order to double—check, we asked the third party lab and got an answer.

Thank you, Have a wanderfull Chuseok.
Dae Hee

Leading Company in Sialylloligosaccharides Production & Bioactive Molecule Glycosylation

Dae Hee Kim, Ph.D.
Managing Director

A-201, 187, Techno 2-ro, Yuseong—Gu, Daejeon 34025
Rep. of Korea

TEL :82-42-716-0998 (211)  FAX : 82-70-8280-2282
H.P :82-10-4411-4422

E-mail : daeheekim@genechem.co.kr


http://www.genechem.co.kr/
mailto:daeheekim@genechem.co.kr
http:jwoo@genechem.co.kr
http:rgchem@genechem.co.kr
http:daeheekim@genechem.co.kr

————— Original Message ————-—
From : 83|l <js58@nate.com>
To : <daeheekim@genechem.co.kr>
Cc:

Sent : 2018-09-21 13:24:35
Subject : ST MHATY

Salmonella assay is analyzed according to Korean Food Standards Codex 7/4 / 4.11 Salmonella, and the amount of test sample is 25g.


mailto:js58@nate.com
http:daeheekim@genechem.co.kr
http:js58@nate.com

<Test for Salmonella>

1. Method : Korea Food Standards Codex

- http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=378

Add 225ml of Buffered Peptone Water to
25g(ml) of the sample



http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=378

2. Email of Third party Lab : Dongjin Institute of Technology co., LTD

18.09.21 13:24:35 [GMT +09:00 (M2, =) [

]

BHETE
AR EHE|E <js5s@natecoms SO E 27|
AE : <dasheekim@genechem.cokr>

ne Hr oo
rorr

O] HYof Yt SEFS 2018-00-21 13:33:50 off SHESLICH

b

Salmonella assavis analvzed according to Korean Food Standards Codex 74/ 411 Salmonella, and the amount of test sample is 253,

(FESTHEATE

TEL CEE-293-5440-2(LH A 21481)

F & 0EE-293-6980

D A AT AIER 45 61



<Test for Cronobacter sakazakii>

1. Method : Korea Food Standards Codex

- http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=394

60g of the sample is aseptically collected and
added to 540ml of sterile distilled water

This test is a modification of E. sakazakii's MPN
Method by the US FDA

- Reference : FDA BAMZI 3 gl 2|
X|: https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm289378.ht

m (Bacteriological Analytical Manual Chapter 29 Cronobacter, Method, G. optional:

enumeration of Cronobacter)


https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm289378.htm
https://www.fda.gov/Food/FoodScienceResearch/LaboratoryMethods/ucm289378.htm
http://www.foodsafetykorea.go.kr/foodcode/01_03.jsp?idx=394

2. Email of Third party Lab : NSF Korea LLC




From: Susan s Cho
To: Honigfort, Mical
Subject: Fw: [FW)[FW]RE: [FW)E4 2 26 o] 7z
Date: Friday, September 21, 2018 3:00:03 AM
Attachments: 15022964(2017-04).0df

0694063001537498648

0504063001537498648

0777416001537498648

0856707001537498648

0935088001537498648

Dear Dr. Honigfort,

GneChem requested a third party certified lab, NSF, which provided the analysis for GeneChem about the sample size. NSF referenced
Analytical Manual Chapter 29 Cronobacter, Method, G. optional: of Ci ) and mentioned that the sample size was 60 g for Enterobacter

sakazakii. Please see e mall correspondences--Please see No 4. of the email response from Lee A-Leum <allee@nsf.org>, referencing the FDA website ~BAM. (Sorry, most of their e mail correspondences were in Korean).

In summary, GeneChem's 3-SL was negative for Enterobacter sakazakii in 60 g sample. Thank you. Have a nice weekend!
Sincerely,

Susan
Susan Cho, Ph.D. NutraSource, Inc. 6309 Morning Dew Ct Clarksville, MD 21029 +1-410-531-3336 (O) +1-301-875-6454 (C)

rrrrr Forwarded Message -
From: Gurung Rit B. <rgchem@genechem.co.kr>

To: Dr. Susan S Cho <susanscho1@yahoo.com>

Cc: Dr. Daehee Kim <daeheekim@genechem.co.kr>; Dr Jinsuk Woo <jwoo@genechem.co.kr>
Sent: (Thursday; September20; 2018710:57:39 PMEDT

Subject: [FW][FWIRE: [FW]i-4 0 &l 9] (F)272)

Dear Dr. Cho,

NSF Korea responded to our query regarding Enterobacter sakazakii.

This analysis was conducted at NSF Korea.

According to them, E. sakazakii is absent in 60 g.

Please scroll down this email for the official email from NSF Korea.

Should there be any further information required, please feel free to contact us.
Sincerely,

Rit

f

Rit B. GURUNG, Ph.D.

Director

International Marketing

a

KS Q ISO 9001:2015/1ISO 9001:2015 Certified Company
(Leading Company in Sialyl-oligosaccharides Production & Bioactive Molecule Glycosylation)

Migun Techno World I, A-201
187 Techno 2-ro, Yongsan-dong,
34025 Yuseong-gu, Daejeon
Republic of Korea.

Tel.: +82-42-716-0998
Fax: + 82 - 70 - 8280 - 2282

www.genechem.co.kr

Address (Korean): (34025) o] 349 A] £ 6] 222 187, V] A E| 209 = 22 A 2015

DISCLAIMER:

intended for the addressee (s) stated above only.

This e-mailis proprietary and confidential and may contain legally privileged information. This email
If you receive this e-mail by mistake, please inform us by returning this e-mail without producing, distributing or retaining copies hereof. The recipient
should check this e-mail and any attachments for the presence of viruses. Company accepts no liability for any damage caused by any virus transmitted
by this email.

Please don't print this email unless you really have to. Save environment & save yourself some cash too!

----- Original Message -----
From : 71t} 8] <daeheekim@genechem.co.kr>

To : "Gurung Rit B." <rgchem@genechem.co.kr>
Cc: "+-%4]" <jwoo@genechem.co.kr>

Sent : 2018-09-21 11:28:f 00

Subject : [FWIRE: [FWJiE21 ] #H@l #2] (52)%1 7]

Dr Gurung,

| receved NSF's reply.

Please Check the email below.

Thank you

Dae Hee
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Foreword

ISO (the International Organization for Standardization) is a worldwide federation of national standards
bodies (ISO member bodies). The work of preparing International Standards is normally carried out
through ISO technical committees. Each member body interested in a subject for which a technical
committee has been established has the right to be represented on that committee. International
organizations, governmental and non-governmental, in liaison with ISO, also take part in the work.
ISO collaborates closely with the International Electrotechnical Commission (IEC) on all matters of
electrotechnical standardization.

The procedures used to develop this document and those intended for its further maintenance are
described in the ISO/IEC Directives, Part 1. In particular the different approval criteria needed for the
different types of ISO documents should be noted. This document was drafted in accordance with the
editorial rules of the ISO/IEC Directives, Part 2 (see www.iso.org/directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject of
patent rights. ISO shall not be held responsible for identifying any or all such patent rights. Details of
any patent rights identified during the development of the document will be in the Introduction and/or
on the ISO list of patent declarations received (see www.iso.org/patents).

Any trade name used in this document is information given for the convenience of users and does not
constitute an endorsement.

For an explanation on the voluntary nature of standards, the meaning of ISO specific terms and
expressions related to conformity assessment, as well as information about ISO’s adherence to the
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT) see the following
URL: www.iso.org/iso/foreword.html.

This document was prepared by the European Committee for Standardization (CEN) Technical
Committee CEN/275, Food Analysis — Horizontal methods, in collaboration with ISO Technical
Committee ISO/TC 34, Food products, Subcommittee SC 9, Microbiology, in accordance with the
agreement on technical cooperation between ISO and CEN (Vienna Agreement).

This first edition cancels and replaces ISO/TS 22964:2006, which has been technically revised with the
following changes:

— the scope has been extended to Cronobacter spp. detection in food products for humans and feeding
animals and environmental samples and the title changed accordingly;

— the enrichment broth, modified lauryl sulfate tryptose broth (mLST), has been replaced by
Cronobacter selective broth (CSB);

— the isolation agar, Enterobacter sakazakii isolation agar (ESIA) has been replaced by chromogenic
Cronobacter isolation (CCI) agar;

— several confirmation tests have been replaced by other tests according to Table 1 of this document.

iv © ISO 2017 - All rights reserved
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Introduction

This document describes a horizontal method for the detection of Cronobacter spp. in food, in animal
feed and in environmental samples. The main changes, listed in the foreword, introduced in this
document compared to ISO/TS 22964:2006 are considered as major (see ISO 17468[2]).

Because of the large variety of food and feed products, this horizontal method may not be appropriate
in every detail for certain products. In this case, different methods, which are specific to these products,
may be used if absolutely necessary for justified technical reasons. Nevertheless, every attempt should
be made to apply this horizontal method as far as possible.

When this document is next reviewed, account will be taken of all information then available regarding
the extent to which this horizontal method has been followed and the reasons for deviations from this
method in the case of particular products.

The harmonization of test methods cannot be immediate and, for certain groups of products,
International Standards and/or national standards may already exist that do not comply with this
horizontal method. It is hoped that when such standards are reviewed they will be changed to comply
with this document so that eventually the only remaining departures from this horizontal method will
be those necessary for well-established technical reasons.

© IS0 2017 - All rights reserved v
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INTERNATIONAL STANDARD ISO 22964:2017(E)

Microbiology of the food chain — Horizontal method for
the detection of Cronobacter spp.

1 Scope

This document specifies a horizontal method for the detection of Cronobacter spp.

Subject to the limitations discussed in the introduction, this document is applicable to

— food products and ingredients intended for human consumption and the feeding of animals, and

— environmental samples in the area of food production and food handling.

2 Normative references

The following documents are referred to in the text in such a way that some or all of their content
constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

ISO 6887 (all parts), Microbiology of the food chain — Preparation of test samples, initial suspension and
decimal dilutions for microbiological examination

ISO 7218, Microbiology of food and animal feeding stuffs — General requirements and guidance for
microbiological examinations

ISO 11133, Microbiology of food, animal feed and water — Preparation, production, storage and
performance testing of culture media

3 Terms and definitions
For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

— IEC Electropedia: available at http://www.electropedia.org/

— ISO Online browsing platform: available at http://www.iso.org/obp

3.1

Cronobacter spp.

microorganisms which form typical colonies on chromogenic Cronobacter isolation (CCI) agar[10] and
which display the biochemical characteristics described, when tests are carried out in accordance with
this document

3.2

detection of Cronobacter spp.

determination of Cronobacter spp. (3.1) in a particular mass or volume of product or surface area when
tests are carried out in accordance with this document

© IS0 2017 - All rights reserved 1
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4 Abbreviated terms

For the purposes of this document, the following abbreviations apply.

BPW buffered peptone water

CCI chromogenic Cronobacter isolation
CSB Cronobacter selective broth

TSA tryptone soya agar

5 Principle

5.1 Non-selective pre-enrichment in BPW
A test portion is inoculated into BPW, then incubated between 34 °C and 38 °C for 18 h + 2 h.

NOTE Cronobacter spp. can be present in small numbers accompanied by other Enterobacteriaceae such as
E. cloacae that could interfere with their detection.

5.2 Enrichmentin a selective medium (CSB)

The selective enrichment medium is inoculated with the culture obtained in 5.1 and incubated at
41,5°C+1°Cfor24h+2h.

5.3 Plating out and identification on chromogenic agar (CCI agar)

The chromogenic agar is streaked for isolation with the enrichment culture obtained in 5.2 and
incubated at41,5°C+1°Cfor24h+2h.

5.4 Confirmation

Typical colonies are selected from the chromogenic agar, purified on a non-selective agar such as TSA
and biochemically characterized.

6 Culture media and reagents

For current laboratory practice, see ISO 7218 and ISO 11133.

Composition of culture media and reagents and their preparation are described in Annex B.

For performance testing of culture media see ISO 11133 and/or Annex B.

7 Equipment and consumables
Disposable equipment is an acceptable alternative to reusable glassware if it has suitable specifications.

Usual microbiological laboratory equipment (see ISO 7218) and, in particular, the following.

7.1 Apparatus for dry sterilization (oven) or wet sterilization (autoclave).

As specified in ISO 7218.

7.2 Incubators, capable of operating in the range 34 °Cto 38 °C,37°C+1°Cand 41,5°C+ 1 °C.
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7.3 Sterile loops, of approximate diameter 3 mm (10 pl volume), and of 1 pl volume, and inoculation
needle or wire.

7.4 pH meter, having an accuracy of calibration of + 0,1 pH unit at 25 °C.

7.5 Flasks and bottles, with closures, of suitable capacities for use in the preparation of enrichment
broths and agars and their storage.

7.6 Sterile graduated pipettes or automatic pipettes, of nominal capacities 10 ml, 1 ml and 0,1 ml.

7.7 Tubes (plugged or with caps) or culture bottles, of appropriate capacity, with non-toxic metallic
caps with liners or plastic disposable caps (see ISO 7218).

7.8 Petri dishes, of diameter approximately 90 mm.

7.9 Spectrophotometer, capable of measuring absorption of light with a wavelength of 405 nm.
7.10 Pestle and mortar.

7.11 Refrigerators, capable of operating at 5 °C + 3 °C

7.12 Water baths, capable of operating between 47 °C and 50 °Cand at 37 °C + 1 °C.

7.13 Drying cabinet (or oven ventilated by convection), capable of being maintained between 25 °C
and 50 °C.

8 Sampling

Sampling is not part of the method specified in this document. See the specific International Standard
dealing with the product concerned. If there is no specific International Standard dealing with sampling
of the product concerned, it is recommended that the interested parties come to an agreement on this
subject.

A recommended sampling method is given in ISO/TS 17728L3 for food and animal feed, and ISO 185934}
for sampling of surfaces.

It is important that the laboratory receives a sample which is truly representative and which has not
been damaged or changed during transport or storage (see ISO 7218).
9 Preparation of test sample

Prepare the test sample from the laboratory sample in accordance with the specific International
Standard dealing with the product concerned: see ISO 6887 (all parts). If there is no specific
International Standard, it is recommended that the parties concerned come to an agreement on this
subject.

10 Procedure (as shown in Annex A)

10.1 Test portion

In general, to prepare the primary dilution, add 10 g or 10 ml of the test sample (Clause 9) to 90 ml of pre-
enrichment medium (B.1) (BPW), to yield a tenfold dilution. Pre-warm the BPW to room temperature
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before use. For specific products, follow the procedures specified in ISO 6887 (all parts). For dry milk,
follow ISO 6887-5.

This document has been validated for test portions of 10 g. A smaller size of the test portion may be
used without the need of additional validation/verification providing that the same ratio between pre-
enrichment broth and test portion is maintained. A larger test portion than that initially validated may
be used, if a validation/verification study has shown that there are no negative effects on the detection
of Cronobacter spp.

NOTE1 Validation can be conducted in accordance with the appropriate documents of ISO 16140 (all parts).
Verification for pooling samples can be conducted in accordance with the protocol described in SO 6887-1:2017,
Annex D (verification protocol for pooling samples for qualitative tests).

NOTE 2 Large sample sizes can compromise the recovery of stressed Cronobacter spp. when interfering
microflora are present, such as probiotics.[50[6]

For preparing quantities larger than 10 g, BPW should be pre-warmed between 34 °C and 38 °C (7.2)
before inoculated with the test portion.

10.2 Pre-enrichment

Incubate the inoculated pre-enrichment medium prepared in accordance with 10.1 between 34 °C and
38°C(7.2) for 18 h + 2 h.

10.3 Enrichment

After incubation of the inoculated pre-enrichment medium, mix well and transfer 0,1 ml of the obtained
culture 10.2 into 10 ml of CSB (B.2) and mix well. Incubate at 41,5 °C (7.2) for 24 h + 2 h.

10.4 Isolation of presumptive Cronobacter spp.

Allow the CCI (B.3) plates to equilibrate at room temperature if they are stored at a lower temperature.
If necessary, dry the surface of the plates (7.13) following the procedure given in ISO 11133.

From enrichment culture, mix well and inoculate, by means of a 10 pl loop (7.3), the surface of the CCI
agar (B.3) to obtain well-separated colonies. Incubate the plate at 41,5 °C (7Z.2) for 24 h + 2 h.

After incubation, examine the chromogenic plate for the presence of typical colonies of presumptive
Cronobacter.

Typical Cronobacter colonies on CCI are small to medium-sized (1 mm to 3 mm) and blue to blue-green
in colour. Non-Cronobacter colonies are often white or white with a green centre, grey or black. Some
naturally pigmented colonies of non-Cronobacter can appear yellow or red.

10.5 Confirmation

10.5.1 General

For confirmation, sub-culture from the selective medium CCI (see 10.4) five marked typical or suspect
colonies. In the case that colonies are not well separated, it might be necessary to streak a typical colony
first on the selective agar (B.3) again.

If on the dish there are fewer than five typical or suspect colonies, take all the marked colonies for
confirmation.

Use pure cultures for biochemical confirmation.
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10.5.2 Purification of colonies

Streak the selected colonies onto the surface of a non-selective agar such as TSA (B.4) so as to gain well-
isolated colonies.

Incubate the plates inverted between 34 °C and 38 °C (7.2) for 21 h = 3 h.

If the cultures on the non-selective agar are mixed, sub-culture the suspect colony onto a further plate
of the non-selective agar and incubate between 34 °C and 38 °C (7.2) for 21 h + 3 h to obtain a pure
culture.

It is possible to first test the most characteristic colony from the selective agar plate. If positive, it is not
necessary to test other colonies. If negative, progress through the other selected colonies until either all
are negative or a positive is found.

Strains can be kept on the non-selective agar at 5 °C (7.11), but cannot be stored for more than seven
days. Fresh subcultures of the colonies should be obtained before performing confirmation tests.

10.5.3 Biochemical confirmation

10.5.3.1 General

Carry out the confirmation tests listed in Table 1.

Table 1 — Confirmation tests for Cronobacter spp.

Oxidase Acid from:

Hydrolysis of 4-Nitrophenyl a-D-glucopyranoside substrate D-Arabitol

L-Lysine decarboxylase D-Sorbitol

L-Ornithine decarboxylase D-Sucrose

Methyl Red (optional) a-Methyl-D-glucoside (optional)
Voges-Proskauer (optional)

NOTE1 If shown to be reliable, miniaturized galleries for the biochemical identification of Cronobacter spp.,
can be used (see ISO 7218).

NOTE 2  Other alternative procedures can be used to confirm the isolate as Cronobacter spp., provided that the
suitability of the alternative procedure has been verified (see also ISO 7218).

10.5.3.2 Oxidase

Using a platinum-iridium or plastic loop (7.3), take a portion of a well-isolated colony from each
individual plate (10.5.2) and streak it on to a filter paper moistened with the oxidase reagent (B.5.1);
the appearance of a mauve, violet or deep blue colour within 10 s indicates a positive reaction. If a
commercially available oxidase test kit is used, follow the manufacturer’s instructions.

10.5.3.3 Hydrolysis of 4 Nitrophenyl (PNP) a-D-glucopyranoside substrate

Using a loop or wire (7.3), suspend an individual colony grown on the non-selective agar such as TSA
(10.5.2) in 2 ml of physiological salt solution, 0,85 % NaCl (B.5.2.4). Add 2 ml of the a-Glucosidase
enzymatic assay solution (B.5.2). Incubate in a water bath at 37 °C (7Z12) for 4 h and measure the
formation of yellow colouration in a spectrophotometer (7.9) at 405 nm. A minimal absorption of 0,3 at
405 nm after 4 h, equivalent to 16 mM PNP, can be considered positive.
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Hello Dr. Cho,

I'm assisting with the final stages of GRN 000766 (3'-sialyllactose sodium salt) and the team has one clarifying question for completeness. Could you please confirm the sample sizes for the tests for Salmonella and Cronobacter sakazakii? If you could provide
this information by COB tomorrow (September 21, 2018), we would greatly appreciate it

Regards,
Mical Honigfort

Mical Honigfort, PhD
Supervisory Consumer Safety Officer
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